January 1, 1892.—Vot. LXXIIL. 


42h ENGUNEZ 





404 
a 





MODERN 


ON THE CONSTRUCTION OF 
LOCOMOTIVE. 
Ir is a remarkable fact that although numerous trea- 
tises have been written and published dealing with the 
locomotive engine, its history, construction, and perform- 
ance, there is not one which describes the actual building 
of a locomotive. No author, in short, has undertaken 
the task of telling his readers how a locomotive engine is 
made. Now we have long felt that information of this 
kind could not fail to prove interesting to a great many 
people, and we have pleasure in publishing this week the | 
first of a series of articles which will describe every | 
detail in the process of constructing a locomotive, as | 
practised at one of the finest, as well as the most modern 
railway workshops in the kingdom, namely, that of the 
Lancashire and Yorkshire Railway Company, at Horwich. 
These articles are from the pen of Mr. G. Hughes, one of 
Mr. Aspinall’s leading assistants. Mr. Hughes has | 
selected a goods engine for description, but the process | 
is the same whether the engine is goods or express. We 
give this week two supplements; one shows the engine | 
in elevation, the other in section. The elevation has 
already appeared in our pages, but we believe that its 
republication will be acceptable to those who are likely | 
to take an interest in Mr. Hughes’ articles. | 
In the following articles it is proposed simply to deal | 
with the methods of construction of a modern loco- | 
motive, not touching upon the design in the least, and | 
as far as possible to adhere to the following heads :— | 
Boiler Shop Practice; Foundry (Iron, Steel, and Brass); 
Forge (Smithy, including Springs); Coppersmiths, «c.; | 
Machine Shop and Fitting; Erecting, &c. Specially- 
designed machines will be mentioned many times, and it | 
would make these articles very much too long to go into 
their details, as well as the many methods of labour- 
saving applications, such as the superiority of multiple | 
drills to the single spindle of a radial drill, &c. | 
| 
| 
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SECTION I. — THE BOILER. 


In all well-regulated boiler shops, whether the plates | 
are manufactured on the ground or bought from the | 
steel makers, the tenacity of every plate used is known, 
and the number of that plate registered. Provision is 
also made for obtaining the analysis of the cast from 
which those plates were made if necessary. Generally 
the facilities offered by plate makers for testing and | 
examining surfaces are adequate. The author has known 
the plates for 100 locomotive boilers to be delivered, and 
every plate worked up. The plates rejected during 
inspection for high tenacity, short elongation, or bad 
surfaces were comparatively few. 

The quality of plates generally used in the boiler 
practice of to-day is that known as the “ best mild steel,” | 
of an ultimate tenacity of not less than 26 tons per | 
square inch nor more than 30 tons per square inch, with 
a minimum elongation of 20 per cent. on an 8in. bar. | 
Generally the tenacity of plates made by well-known | 
firms ranges between 27 and 29 tons per square inch and 
25 to 82 per cent. elongation, although plates are known 
with a minimum of 24 tons per square inch with an 
elongation of 82 per cent., the above results being taken | 
a test bars, taken from the direction of the rolling. 
The tests taken from the opposite direction may, and | 
often do, —- the lengthway for tenacity and | 
elongation; but an average of fifty crossway tests, taken 
at random over a period of six months, gave 27°25 tons | 
per square inch and an elongation of 25 per cent. on 8in. | 

Regarding the chemical analysis, the plates must be 
free from silicon, sulphur, and phosphorus. The 
analysis is generally found to be :—Carbon about *16 to 
*18; silicon, ‘01 to ‘018 ; sulphur, ‘07 to ‘09; phosphorus, 
02 to ‘04; and manganese, ‘25 to ‘48. All plates 
must be rolled truly to a uniform thickness, and both 
sides must be free from pitting, scale, dirt, lamination, or | 
other defects. After shearing, boiler plates must be | 
annealed, and in no case must they leave the mill floor 
until all buckling is taken out and they are sufficiently 
level and true for machining. A boiler-shop is never | 
absolutely free of this, lifting and transit always causing | 
unevenness in plates, which is dealt with later on. The | 
makers’ name and test number must always be stamped 
upon the plates about 12in. from each edge, at one | 
corner, to facilitate inspection; this is encircled with a 
white paint mark. It can be seen at a glance, from the 
appearance of the surface and the edge of the plates, 
whether they have been annealed or not. Test strips 
after being heated and cooled in water at about 80 deg. 
Fah. should bend to a curve the inner radius of which is 
one and a-half times the thickness of the plate. It is 
generally found that the majority will more than satisfy 
this test, bending down flat upon themselves. Drifting 





| per cent. 





gin. hole, to be drifted cold until it reaches 1}in. diameter. 
Some specifications stipulate that the plates are to be made 
from ingots hammered upon all sides, which gives a more 
homogeneous material, cogging being equally good. 

The modern boiler-shop is replete with first-class tools, 
and the template is used throughout, consequently the 
finest material is used to its best advantage, and the 
modern boiler is almost a perfect work of accuracy. 
Angle iron, &c., is almost entirely dispensed with, being 
replaced by hydraulic flanging; circular flanges are turned 
and the edges of all plates are planed. Almost every 
rivet is closed by hydraulic pressure, and are all of the best 
quality. It is generally admitted that rivet steel should be | 
of the toughest quality, so that test specimens should bend | 
through an angle of 180 deg., and close down upon them- 
selves, when cold, without showing a crack or flaw. 





| The tenacity from 24 to 28 tons per square inch, 25 per 


cent. elongation on 8in., and 45 per cent. contraction of 
area, showing good tough silky structure; 26°5 to 27 tons 
per square inch is plenty high enough, because the 
mechanical work put into the material in making the 
rivet will increase its tenacity in some cases from 2 to 4 
The material must further be capable of going | 
through the various processes of manufacture without 
serious abrasion or cracking; flowing well in rivetting, 
and the heads of test samples must admit of being 


| hammered down to }in. in thickness without fracturing 





LOCOMOTIVE BOILER WORK 


the edges when hot. The carbon should not be more , 
than °15 per cent. and the phosphorus °04, although | 


| some American specifications admit of phosphorus °07. 


Whenever the term “ best iron” is used, it must be | 
understood to be a well-known brand, and “ best mild | 


testing machine has done much to show up the good | 
quality material made by small firms. Whenever the | 


| word ‘‘ or” appears, it is to be distinctly understood that | saving many hours’ hard hammering. 
| only one or the other item would appear in a specification. | bad the plate was, it requires very little manipulation by 


A modern shop may be conveniently built in three | 
bays, the one containing the various drilling, planing, | 
punching, shearing, and bending machines, suitably | 


possible. The larger machines, at which heavy work is 
done, are provided with jib and lifting tackle. The | 
second, or central, may be devoted to the marking of | 
plates, the fitting together of the shells, and the general 


general repairs. The angle smiths and hearths for | 
immediately adjoining the boiler shop. The hydraulic 

rivetters attached to jibs of various rake should be con- | 
veniently placed for the work they have to do, as well as | 
the pumps and accumulators. The shops should also be | 
fitted with the necessary pressure and return piping from | 
the accumulator to the various hydraulic machines, and a | 
narrow gauge tramway serves the machines and the | 
heavier portions of the work. Convenient pits are also 


where the back plate flanges are drilled and the rivet holes 
in the corners of the foundation ring, although the specially 
designed flange-drilling machine has rendered these pits 
less necessary; also certain punching machines, multiple 
drills, rivetting, &c., as well as those for the dome to rest 
in while rivetting and fullering the foundation ring, and 
the pit for the copper box while fitting the roof bars on, 
&c. Each bay is traversed from end to end by a’12 or 
15-ton rope-driven crane, and the rivet fires may be 
placed between columns, &c., wherever they may be 
required. 

The workmanship is of a finished and accurate 
character, all rivets completely filling the holes, which 
are slightly countersunk under the rivet heads, all holes 
in the plates and flanges being perfectly fair with each 
other, and no drifting is allowed, in the accepted sense of 
the term, on any consideration. If any of the holes are 
not perfectly fair with each other, they are rhymered 
until they become so, care being taken that after rhymer- 
ing the rivets shall completely fill the holes. All the 
plates are brought well together before any rivets are 
putin. Outside edges of holes are slightly countersunk 
and all burrsremoved. Thepitchof the rivets andthe lap 
of the plates are shown in the detail drawings—Figs. 1 to 12 
—and rivets are countersunk only where mentioned on the 
drawings—see Fig. 8. The edges of all the plates are 
planed, turned, or shaped to an angle of one in eight 

before being put together, 
so as to leave a full edge for 
fullering, which is done with 
a broad-faced fuller, the 
ordinary caulking tool being 
dispensed with. It is quite 
unnecessary to go into the 
various rules and data used 
in the workshop by the 
workman in getting circum- 
ferences, &c.,.as these can 
readily be turned up in the 
various books of rules and 
data published for the boiler- 
maker. 

After the plates are 
delivered from the mill floor 
to the boiler yard, having 
been rolled and sheared in 
lengths and widths according 
to the position they will 
eventually occupy, they are at 
once taken in hand, and where 
necessary the small amount 
of buckle that may remain 
in them taken out and they 
are otherwise straightened. 

If a plate is buckled in 
the middle the edges have 
to be elongated, and if the 
edges are buckled the 
operation is vice versd, a 
plater placing his flatter 
where his judgment indi- 
cates, gradually elongating 
wherever required, which 
often occupies hours of 
tedious work. This process 
is greatly shortened by a 
specially designed multiple 

roller straightening machine, the lower surfaces 
of the top set of rolls being arranged to come slightly 
below the top of the bottom rolls, and the plate is 
therefore passed through the series in a serpentine 
manner. By adjusting the top rolls the plate can be 


| steel” from a well-known firm—although perhaps lately the | made to come out almost perfectly straight, but the 


buckle is not absolutely removed, although the work is 
done very effectually, especially on }in. and jin. plates, 
No matter how 


the plater after it leaves the machine. It removes the 
wavyness, takes out the lumps and hollows, and appears 
to concentrate or make the buckle more defined, and 


| situated in order to carry work forward as much as | this generally towards the end, giving the plater a very 


good idea where to place his flatter, whereas without the 
machine the plater might be hammering for hours, even 
before he got to the buckle. The machine appears to act 
more effectually when the buckle is in the middle of the 


| erection of boilers; whilst the third bay may take the | plate, elongating the edges in a greater proportion than it 


would the middle, supposing the edges were buckled, as 


| welding internal flues, domes, &c., are placed in a smithy | it were, not “ stiffening ” the plate. 


The barrel may be made telescopic, as shown in the 
general drawing, and of three plates, or as some barrels 
with only two, each about 5ft. 6in. long, butting together, 
covered by and rivetted to a ring, the longitudinal seam 
being welded. The transverse joints are single rivetted 
—Figs. 2, 8,4, 5—longitudinal seams are butt jointed, 
with inside and outside butt strips, and these break joint, 
as shown in Fig. 5, on each side of the centre line of the 


tests are made periodically upon strips 3in. wide, with a | made for certain machines, such as the radial drills, | boiler at the top. The seam joining the barrel to the fire- 
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box casing is ziz-zag rivetted—Figs. 5 and 13. A 
strengthening ring or plate }in. thick is rivetted to the 
inside of the middle barrel, as per detail drawing Fig. 5, 
about the dome hole, which does not exceed 19in. by 22in. 
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The barrel plates are then taken and examined for surface 
and buckle, and invariably found to be sufficiently straight 
for machine purposes. The plates are ordered to be sheared 
with an extra half inch in width and length in order to 
get the plate square with the template, supposing the 
plate had been sheared out of parallel with the direction 
of rolling. A batch of five is then taken and the top one 
marked for drilling the holes, every hole required being 
marked and drilled at a radial or specially designed drilling 
machine. It is a very convenient practice to drill the 
first or future template half through, with a fin. drill, and 
then follow on with the full-size twist drill through the 
batch. If the full-sized drill is used first, the point being 
so broad and not actually a cutting point, is very liable 
to run, and then, of course, it has to be drawn with 
hammer and chisel. The first batch having been drilled, 
the top plate is used for the template of the next four or 
five sets of five, and the second plate of the first batch is 
reserved for a future template, it being as true as the 
original. This mode has now been abandoned in favour of 
a specially designed multiple drilling machine, by which 
the pitch is absolutely correct, secured by a lock upon the 
Side of the machine, which fits into holes having the 
required pitch of the rivets. This refers to the barrel 
and outside fire-box shell plates, care being taken when 
marking out the pitch of the rivets in the transverse 
joints, to get the plates with increased diameters, divided 
equally into the same number of rivet holes. Where 
punching is practised in using iron plates, in all cases 
the plates must be punched from the opposite side, that 
is, the cne from the inside, the other—being lapped by 
the first—from the outside, 
otherwise the least diameters 
would not be brought to- 
gether, and consequently 
the rivet would not com- 
pletely fill the hole. It is 
also the practice in some 
large works to punch the holes of a less diameter than 
required, and after the plates are bent and fitted 
together to rhymer them out by specially designed 
machinery. In other works, the drilling operation takes 
place after the plates have been bent and fitted together 
at a specially designed self-acting shell drilling machine, 
twist drills being used, the machine being capable of 
drilling both the longitudinal and transverse joints. This 
machine consists of a table, upon which the shell rests, 
like a wheel lathe chuck with dogs, which receives a 
motion upon the same principle as that of the wheel- 
cutting machine. The drill is attached to a slide, capable 
of vertical movement, fixed to an upright, having hori- 
zontal movement, this latter movement only taking place 
as the diameter of the shell increases or decreases, the 
feed of the drill being accomplished by means of screw 
and suitable gear; the machine is generally multiple. 

After the plates are drilled they are marked for lap by 
using the butt strip template at each end, thus:—The 
template is laid on and steadying pins put through the 
holes, and the ends marked with a scriber, and then 
either a long straight edge and scriber or a chalk line is 
used, the plates having been drilled as far as possible to 
admit of shearing on two edges only, one side and one 
end. At the same time the second barrel-plate is 
marked for punching out the dome hole, which is not 
entirely finished until after the plate has been bent, 
being held from four opposite points; and the third 
barrel-plate is marked for punching the clearance for the 
saddle or throat-plate, which is removed entirely before 
bending. The plates are then sheared and punched, 
leaving jin. or ;;in. for the planing machine. In all 
boiler shops there are plate edge planing machines to 
plane edges from 10ft. to 20ft. Some with turnover tool 
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boxes, some with quick return, the former wherever 


——. 





possible, should be used, because of the great saving of | occurring during the year having been adverse to financial 


time, not to mention wearing the back edge of the tool, 


success. The report tells us that foreign messages, that is to 


for there are very few side planers fitted with spring | 84Y, those sent over the land lines on receipt through cables 


boxes to lift the tool completely away from the work 
upon the quick return. Others are also provided with 
the vertical lathe arrangement and the plate edge and 
butt planing machine. When planing the jin. or ,;in. 
from the edges of the plates the tool is ground to an 
angle of about one in eight, and the edge of the plate 
must have the inclination of this angle, according to its 
eventual position, to suit the fullering; that is, the inside 
lap is planed to the opposite inclination of the outside 
lap—clearly shown in Figs. 1 to 8. 
(To be continued.) 








SCREW-COUPLING FOR NARROW GAUGE 
RAILWAYS. 


THIS screw-coupling for central buffers has been designed 
and patented by Mr. E. Sydney Luard, first assistant loco- 
motive and carriage superintendent, and Mr. M. M. Lindsley, 
chief draughtsman locomotive department of the Bombay, 
Baroda, and Central India Railway, Bombay, to supersede 
the old pattern ‘‘ Norwegian Hook” which has been hitherto 
so much in use on the Indian State Railways, and in other 
parts of the world, and which had amongst other disadvantages 








that of being a slack coupling. This coupling can be readily 
attached to any existing vehicles which have been previously 
fitted with the old ‘ Norwegian Hook Buffer” without 
involving the slightest alteration—an advantage unclaimed 
by any other slack gathering coupling ; consequently there isno 
expense attached in adopting it on such vehicles beyond just 
the cost of the coupling itself, which is remarkably little. 

Its action is as follows:—In Fig. 1 it is represented as show- 
ing two vehicles tightly coupled up, and in order to detach 
these it is only necessary to unscrew the screw a by means of 
the handle b, whereupon the eye c of the hook d, together 
with the spring e, moves towards the eye f of the body of the 
hook g, and by this action the point b of the hook d by 
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means of the pivot » moves outwards, causing a clearance 
with the pin i, allowing the whole hook to be lifted up clear of 
the pin i, and the vehicles become detached. The hook then 
by means of its projection /j, rests on the part k of the buffer 
face, and is ready to couple to a vehicle. 

Suppose now that a vehicle is brought up, the coupling 
automatically hooks, and all that is now necessary to make 


a tight coupling is to turn the screw a, thereby forcing the | 


eye c of the hook d outwards, and causing the point b to 
move inwards and take up the slack, and so lock the buffer 
faces firmly together. The spring e will allow the faces of 
the buffers to yield slightly to the angular movement of the 
buffer faces when passing round a curve, and it is so con- 
structed that the eye c can move freely upon the pin m as the 
spring e becomes compressed. 

Fig. 2 represents a plan adopted for new vehicles. It will 
be seen that the buffing spring is placed open to view in front 
of the headstock, allowing a draw spring to be dispensed 
with, as the spring ¢ then meets the requirements of a draw 
spring, and the arrangement has the advantages of a con- 
tinuous draw gear. 
is very light and durable, easily adapted, easily tightened, as 


no compression of the spring is necessary, and it can be readily | 


changed from end to end of a vehicle if required. In the 
trials, which have been extensive, it has been found to meet 
all requirements, and has left nothing to be desired. 








INDIAN TELEGRAPHS. 


THE administrative report of the Director of Indian Tele- | 


graphs for the past year indicates a continued extension of the 
system in our great eastern dependency. During the twelve 
months reviewed by that report, 1791 miles of line were con- 
structed, the length of wire added amounting to no less than 
7373 miles. Besides these additions, 21 miles of cable were 
laid across rivers and estuaries, while 168 new offices were 
opened in connection with these extended services, the total 
number of such offices now at the disposal of the public being 
3103. Although circumstances were in one respect adverse 
to successful financial results of the working, it is satisfactory 
to learn, as we do by the report under notice, that the profit 
made on the whole capital expended on the system was 4°26 
per cent.; no bad return when it is remembered how large a 
proportion of the lines constructed have been made for 
either military or administrative reasons, and quite inde- 

ndently of any expectation of a profitable return being 
sare from them. We have alluded to circumstances 


| to those members of it who have work 
| accompanying military operations. 


The coupling is remarkably low in cost, | 


| from abroad, or, vice versd, those intended for transmission 
| by them either to Europe or to the farther East, increased 
| in number during the year by 43,000; but that notwithstand. 
ing this very large and satisfactory increase, the payment 
received for such messages was below the scale of the year 
preceding. This falling off, we are told, had been due to the 
large extension of the use of the word-code system. A 
message which before used to consist of some fifteen or 
twenty words is now by this system reduced to four or five 
words, or even less in many cases, and this cause of reduced 
receipt we may certainly expect to operate for some years yet 
to come, as the word-code system becomes of more general 
popular adoption. The number of inland messages increased 
8 per cent. upon that of such messages during the previous 
ear. The larger proportion of this increase has doubtless 
en due to the extended use made of the telegraphs by the 
natives of India, who seem annually to show a developing 
appreciation of the advantages offered by them. Tele- 
graphic money-order advices were first introduced upon the 
Indian system in 1888, and during the three years that have 
passed since then, up to the date which the report reviews, 
the value of such advices sent has doubled in amount, 
|@ result which may be accepted as fully justifying 
| the trouble and expense which the introduction of such a 
facility entailed on the department. That the working of the 
telegraph over such a vast area as that of India, passing as 

| the lines do through thousands of miles of forest and jungle, 
has been most efficient, may be concluded from the state- 
| ment in the report that the undelivered telegrams amounted 
to only three per thousand, the number of complaints 
istered being three per ten thousand messages only. Con- 
sidering how almost entirely the sub-employés of the depart- 
ment consist of natives, the smallness of these figures is most 
| satisfactory. The report contains a warm eulogy of the 


| energy of the staff in carrying new lines of telegraph through 


ial praise is given 


wild and most unhealthy country, and s 
the field telegraphs 








THE TWIN-SCREW PONTOON CRANE STEAMER 
BUARQUE DE MACEDO. 

Messrs. Lopnirz AND Co., engineers and shipbuilders, of 
Renfrew, have recently received intimation of the safe arrival 
at Pernambuco—after a remarkably short passage of twenty- 
four days—of the unique and useful vessel which is 
shown by our illustrations. The functions and the design of 
this steamer are of so novel a character that a short descrip- 
tion of the Buarque de Macedo and her appliances will 

robably be of interest to our readers, and more especially to 
[odor engineers and members of dock boards. The vessel 
has been built, engined, and fitted by Messrs. Lobnitz to the 
order of Messrs. Maurice Simon and Allain, of Paris, her 
owners, for service at Pernambuco. The objects in view when 
designing this peculiar vessel were as follows:—(1) To pro- 





A recoil spring may be used here 
&f desired. 








vide means for conveniently lifting concrete blocks of twenty- 
five tons each in weight from the land, conveying them to a 
distance from the shore, and then placing them in position 
to form a breakwater. (2) To dislodge a quantity of hard 
rock at the bottom of the sea in from five to six fathoms of 
water. (3) To lift and carry the broken rock, and (4) to 
make the vessel which is to do these things, seaworthy not 
only for her special work as above described, but also for 
| crossing the Atlantic with all her appliances in position. Her 

dimensions are 160ft. long by 40ft. broad and 14ft. moulded 
depth. As will be seen by our illustrations, the vessel is 
| fitted with (1) a large crane capable of lifting blocks twenty- 
five tons in weight at a maximum radius of 44ft., and so 
constructed that the jib can be topped to a radius of 26ft. 
(2) A submerged rock cutter, as designed and supplied by 
Messrs. Lobnitz for other similar service, and already described 
and illustrated in THe ENGINEER. (3) A smaller crane and 
dredger in the bow for lifting débris from the bottom. (4) A 
hopper to receive the dredgings, for removal and deposit else- 
where. 

The larger crane is similar in construction to one supplied 
by Messrs. Lobnitz to another vessel of the same dimensions 
some years since, which has proved successful in lifting heavy 
weights in and out of the holds of large steamers, and taking 
them to and from the shore; and it seems to be specially 
| suitable for the ready transference of such heavy articles as 

guns, &c. It is made of mild steel, the jib being top by 
| means of a screw passing through a gun-metal nut in the rear 
leg, similar to an ordinary set of sheer legs, and it is capable 
of a clear lift of 31ft. The hoisting winch is independent, 
and the slewing and hoisting are done by a separate engine, 
both being fitted on the revolving platform, and all operations 
being controlled from one spot by one man with the aid of 
levers. The crane is held in position by a centre pivot of 
forged iron, which is extended down to the keelson of the 
vessel and there firmly secured. It revolves on eight cast steel 
rollers 3ft. in diameter, running on a cast iron race 30ft. in 
| diameter, supported on a steel turret, there being also a cast 
| steel circular rack, secured outside the race for the slewing 
gear. A back balance-weight of 35 tons of pig iron is built 
into the crane carriage. 

At the official trial of the crane the mean draught of the 
vessel was 6ft. 74in. It was first tried with a raft of logs, as 
a test load, at a radius of 35ft. This weight was lifted 
by the crane at the rate of 16ft. per minute, being double 
the proper working speed. The slewing pinion is driven by 
efficient worm gear, and the crane made a complete revolu- 
tion in four minutes, Topping the jib was performed at the 
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rate of 6ft. per minute, and here it should be remarked that 


all the operations of hoisting or lowering, slewing and | 


topping, were performed separately and together. With a 


30-ton weight at 35ft. radius—or 15ft. outside the hull of the | 
vessel—the inclination of the latter was 44 deg. to ) 
eg., 


and 3} deg. to starboard, being a total oscillation of 74 


or @ mean inclination of only 33 deg. from the perpendicular. | 
It will thus be seen that the vessel has an abundant reserve | 


of stability. 
This trial being considered quite satisfactory, 5 tons weight 
of the logs were removed, and a second series of trials made 


with a 25-ton load at a radius up to “44ft.—or 24ft. outside | 


the hull of the vessel—with the following results :—Hoisting 


was performed at 17ft. per minute, slewing at the rate of | 
one complete revolution in less than four minutes, and | 


topping at 6ft. to 7ft. per minute. The inclination of the 
vessel to port was 3}deg., to starboard 33 deg., or a mean of 
34 deg. to either side. With a weight of 40 tons at a radius 
of 30ft., it is estimated that the inclination would be only 
4deg. These official trials, which occupied six hours, were 
considered most satisfactory, the crane being rigid, and 


having worked smoothly and noiselessly without vibration, | 


proving the whole arrangement to be in every way adapted 
to the work for which it was designed. 

With regard to the rock-cutting appliances of the Buarque 
de Macedo, it should be remarked that the position of the reef 
at Pernambuco renders it impracticable | vanene by ordi- 
nary means, and, as a consequence, Mr. Hargreaves, the 
resident engineer, determined to adopt Messrs. Lobnitz’s 
patent rock cutting system, which had proved so successful 
in the Suez Canal, and other large works where it had been 
applied. The quantity of rock being comparatively small, it 
was further decided to utilise the crane pontoon by construct- 
ing it in such a way as to serve the purpose of a submerged 
rock cutter as well. To do this a well was built in the after 
hold suitable for the rock-cutter to work in, having the usual 
guides and other fittings, and arranged so that the rock cutter 
might be lifted by the large crane. The cutters used are 40ft. 
in length, they have chisel points which reduce the rock 
fragments to ordinary ballast size, and they weigh eight tons 
each. The pontoon is able to steam out and at once set to 
work in conditions of weather when the ordinary means of 
removing submerged rocks could not be employed; and as 
all the apparatus is mobile and forms part of the pontoon, 
she takes everything with her when leaving the scene of 
operations for shelter in stormy weather. Special winches 
are of course fitted in the vessel for manceuvring and shifting 
position when at work. 

At the fore part of the vessel is a hopper of an improved 
description, made specially strong for carrying broken rock, 
and fitted with six hopper doors and winches of Messrs. 
Lobnitz’s special make. 

In order to lift the débris a Priestman’s patent dredging 
crane is fitted in the bow, with a self-acting “grab” to lift 
80 cwt. It is fitted to work at a depth of 35ft. below the 
water surface,and to discharge into the hopper; the processes 
of rock cutting and lifting going on simultaneously. 

For purposes of propulsion the Buarque de Macedo is fitted 
with two sets of compound surface-condensing engines, each 
having cylinders of 16in. and 30in. diameter, with a 24in. 
stroke. Each of her two boilers has two furnaces, and the 
total power indicated by her machinery is 450-horses. 

After the tests made with her large crane, which have 
already been described, the vessel was prepared for the 








voyage to Brazil, and in addition to the coal required for the ; Singapore, which in many respects is similarly situated. 
passage out, she was further loaded with hopper barges and | The residents derive little or no advantage from the calling 
slip machinery for the works at Pernambuco. Her mean | of passing steamers, whose stay rarely extends beyond a few 


draught of water was then 9ft. 10in. 


In this condition she | hours—only sufficient, indeed, to take on board what coal 


was tried upon the measured mile, in the presence of M. | they may require. The two cases we have cited are typical 


Manchester, the superintending engineer. The mean of 


| Simon, one of her owners, and Mr. C. S. Allott, C.E., of | of several others on our eastward ocean routes that might be 
| named, but the citation of these alone is sufficient to 


four runs on the measured mile gave a speed of 7-4 knots | demonstrate the principle upon which several of our Colonies 
| per hour, and a number of manceuvring experiments made | are claiming exemption from an undue burden imposed upon 
at the same time proved equally satisfactory. As previously | their restricted revenues, and it is a principle which seems to 


stated, her excellent qualities have further been demon- 
strated by making the run from the Clyde to Pernambuco 
in twenty-four days. 








WHAT CONSTITUTES A COALING STATION ? 


From the time that we first directed attention in this 
journal to the unprotected condition of the important ports 
on the various extended ocean lines of Great Britain’s Colonial 
traffic, our naval and military authorities have actively 
addressed themselves to remedying that condition. We are all 
in a great degree acquainted with the measures that have been 
adopted to this end, as well as with the complaints made by the 
residents of the countries and Colonies wherein such ports are 
situated, on account of the cost of the works executed having 
been imposed upon them. Just at the present time, when 
some among the most important of our Colonies are loudly 
stating their grievances as to the amount of contribution 
towards the cost of military services exacted from them, it 
seems desirable to consider what should entitle a port to be 
deemed one of Imperial rather than of local interest as 
regards its denomination as a coaling station. It certainly 
would seem to be hard to call upon the inhabitants of a 
small or poor Colony to pay the cost of expensive defence 
works, simply because they happen to be residents of a 
locality which may chance to include among its natural 
features some place which offers exceptional facilities for 
coaling vessels engaged in a passing traffic, from which they 
themselves derive little or no advantage. Such a 
traffic is that which now passes through the Suez Canal 
en route to India, China, or Australia. The vessels 
bound for the two countries last - named are depen- 
dent for their coal supply after entering the Red Sea 
upon Aden, Colombo, and Singapore. The first of these 
places has, of course, an exceptional status. It is simply 
and solely a place of arms, so to speak, and as such its 
defences impose no financial burden on its small resident 

pulation. At Colombo, however, the case is entirely 

ifferent. At that place there has been constructed—at the 
cost of the Colony let it be borne in mind—a magnificent 
breakwater and other works, which, save in an indirect 
fashion, bring in no grist to the Colonial mill. But one 
result to the outlay made has been to constitute Colombo 
one of the most important links in the chain of coaling 
stations towards the far East. Vessels bound for all eastern 
ports call there, but only for the coal, which remains in bond 
and pays no duty to the Colonial revenue. Why, therefore, 
the colonists ask, should be thrown upon them the cost of 
protecting this coal? The advantage is Imperial, not 
Colonial, they urge, and we confess that it seems to us that 
this distinction may fairly be claimed by them. The same 
claim may equally fairly be made by the colonists at 





have been ignored very unjustifiably by our naval and military 
authorities. 








THE SovuTH AFRICAN INTERNATIONAL EXHIBITION. — The 
prospectus of the International Exhibition, to be held at Kimberley 
in September next year, has been received by Mr. Atkinson, the 
London manager. It states that all European exhibits will be 
conveyed from the coast to Kimberley and taken back to Port 
Elizabeth or Cape Town free of charge. Medals and certificates 
will be specially awarded for the most economical mining, electric 
lighting, and agricultural machinery. Special prominence is to be 
given to all classes of machinery adapted for use in the Colony. 


UnirorM SysteM oF Buoyace.—At the Trinity-hous2, the Duke 
of Edinburgh recently presided at a meeting of the conference 
appointed to advise the rd of Trade how far the recommenda- 
tions of the Washington Maritime Conference in respect to a uni- 
form system of buoyage should be carried into effect. It will be 
remembered that this conference is practically a re-assembling of 
that held in 1882-3, and that in the early part of the present year 
it appointed a sub-committee to consider what steps Great Britain 
should take in regard to the Washington recommendations. The 
committee was empowered to communicate with India and the 
Colonies in order to obtain, if possible, unanimity of action through- 
out the whole of the British Possessions. This has necessarily 
taken some time, and, the committee having prepared their report, 
a conference assembled to receive and consider it. The recom- 
mendations of the sub-committee were adopted, and it was agreed 
that his Royal Highness the President should draw up a letter to 
the Board of Trade reporting the result, 


LIVERPOOL ENGINEERING SociETy.—The fifth ordinary meeting 
of the present session was held at the Royal Institution on 
Wednesday evening, December 23rd, Mr. George Farren, Assoc. 
M. Inst. C.E.,in the chair. Mr. A. W. Brightmore, M. Sc. Assoc. 
M.I.C.E., read a paper, entitled ‘‘ Methods of Collecting Water 
for Supply.” The author commenced by dividing his subject into 
three parts: (1) Interception of rain water before reaching the 
earth, by collecting it directly in tanks or from the roofs of build- 
ings. (2) Taking the water from streams or rivers, directly if the 
flow is sufficiently constant, or by equalising the supply by con- 
structing a reservoir if the flow varies below the supply required. 
(3) Obtaining the water from the earth’s crust by means of springs, 
shallow wells, intercepting tunnels, or drains or deep-seated wells. 
The author proceeded to discuss the probable state of purity of 
the water derived by each of these means, and gave examples of 
towns or cities either in Europe or America supplied on each 
system. It was pointed out that the supply obtained by direct 
interception aoa only be very limited. With respect te the 
supply procured from streams or rivers, it was shown to be freer 
from contaminating influences if obtained near to the source 
of the streams, hence the advantage of a water supply from an 
equalising reservoir. Referring to the third method, water 
collected from shallow depths by means of wells or intercepting 
drains was shown to be useful for supply, when derived from 
sparsely populated districts. Water from deep-seated springs or 
wells, owing to its infiltration through the overlying strata, is 
often of great purity, and valuable for supply. An interesting 
discussion terminated the proceedings, 
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HARBOURS AND WATERWAYS IN 1891. 


THE past year has not been marked either by the com- 
mencement or completion of any great work for improv- 
ing the rivers or providing additional accommodation for 
the shipping of this country. Many large works have, 
however, made steady progress. 

The year has closed with a succession of violent gales 
and storms seldom equalled. A fearful amount of ship- 
wreck and loss of life and property has been recorded. 
Rivers have overflown their banks in all parts of the 
country, and upwards of 70,000 acres have been 
under water in Somersetshire from breaches in the 
banks of the river. Around Huntingdon for miles the 
land presented the appearance of a vast inland lake, the 
tops of the hedges being barely visible. The Trent on one 
side of England, and the Mersey on the other, have both 
broken bounds and spread over the adjacent land. 
During the wet seasons of a few years ago, more than 
one attempt was made to introduce legislative powers for 
the conservancy of the rivers of this country, but the 
Bills were withdrawn pending the formation of County 
Councils. The distress and loss of property occasioned 
by the floods of this winter once more show the necessity 
of there being some controlling power over all rivers and 
watercourses. 

While, on the one hand, public opinion tends to the 
severance of the relations between railway companies and 
the inland waterways, on the other hand the tendency of 
railway companies to absorb the docks of the country 
seems on the increase. In the South the Southampton 
Docks are likely to become the property of the London 
and South-Western Railway Company. A Bill will be 
presented in the next session of Parliament for the pur- 
pose, and the terms of purchase have been settled at 
£1,360,000. On the East Coast, the North-Eastern 
is also promoting a Bill for powers to acquire the 
docks and property of the Old Hull Dock Company. 
The principal impetus to trade in connection with 
docks during the past year has been derived from coal. 
The export of this mineral now forms one of the leading 
sources of employment of the shipping of this country, 
and is still rapidly on the increase. Both from Cardiff 
and Barry have come notices of intention to apply 
for powers to construct mew docks and afford 
further accommodation for the export of coal. From 
Yorkshire and the East Coast its export is assum- 
ing very large proportions, demanding greater accom- 
modation than now exists. At Hull especially the coal 
trade has increased rapidly. Very large quantities 
are now exported from the Humber to London and the 
Continent. The total quantity of coal sent from Hull 
for the first three quarters of the year amounted to nearly 
2,000,000 tons. A large quantity of this is brought by 
barges from the mines situated on the banks of the canals 
in the coal district in South and West Yorkshire, but the 
greater part comes by railway. Some idea of the advan- 
tages which the Humber ports possess for the export of 
coal may be gathered from the fact that no less than 200 
collieries are within a practicable distance from the 
docks. The Aire and Calder exports are also largely on 
the increase, and the company has recently had to 
erect a new coal hoist to meet the growing trade, and a 
new dock of four acres has been opened during the past 
year. When the Sheffield and South Yorkshire Naviga- 
tion Company has obtained possession of its water- 
way and made it available for the transport of coal by 
steam barges of sufficient size to go direct to London, 
the coal-fields of South Yorkshire will be enabled still 
further to increase their output. The Act obtained last 
session for uniting this canal with the Aire and Calder 
system, and thus giving an outlet either by the Trent to 
Hull or to Goole, will also, when carried out, still further 
develope the coal export, and give the East Coast a chance 
of rivalling the great coal ports of the south-west. 

In addition to coal, the shipping trade at Hull has been 
very brisk lately, probably no doubt owing to the large 
import of grain from Russia. This year more shipping 
has passed through the old docks than they had before 
the Alexandra Dock was opened, in 1885. The Alexandra 
Dock is also very busy, and has recently been worked to 
its full capacity. This dock, owing to the advantage 
gained by its deep-water entrance, has profited largely by 
the admission of Government ships. The facilities 
furnished for docking these large vessels enabled 
Earles’ Shipbuilding Company to undertake the construc- 
tion of the new belted cruiser the Endymion, which has 
lately been engined and fitted in this dock. The Nar- 
cissus was also built and fitted at Hull, and the St. George 
is now on the stocks. Messrs. Wilson have also been 
enabled to increase the size and tonnage of their fleet, 
and to run ships of much deeper draught than the 
accommodation of the old dock would allow. The tim- 
ber and grain trade has always been a large item in 
the imports at Hull. The North-Eastern Railway 
Company has, in addition to lodging a Bill for pur- 
chasing the old docks, given notice of its intention of 
applying to Parliament for power to construct a new dock 
at Hull to the east of the town, and between it and the 
Alexandra Dock, belonging to the Hull and Barnsley 
Railway Company. It is proposed to construct a sea wall 
about a mile in length on the foreshore, running nearly 
parallel with the Hedon-road, and inside this to build the 
dock, the northern boundary being about the present line 
of high-water. The Manchester, Sheffield, and Lincoln- 
shire Railway Company also intends to increase the dock 
accommodation for the fishing trade at Grimsby. 

The scheme for deepening the Severn in order to allow 
steam barges of about 300 tons to get up to Worcester, 
after being delayed some time, owing to difficulties in 
connection with the providing of the funds by the different 
contributing bodies, has made a good start, and the dredg- 
ing has made fair progress during the year. A difficulty 
has lately cropped up with regard to the headway under 
the bridges, and a proposal is now under consideration 
for raising a further sum for altering or converting West- 
gate Bridge into a swing bridge. 





The works of the Manchester Ship Canal have pro- 
gressed during the past year under very great difficulties. 
In fact, the ainteling has met'with nothing but difficul- 
ties since its first inception. The struggle through Par- 
liament, prolonged over three sessions, occupying 175 
days, and costing £150,000, was one of the most severe 
ever known, and the Bill left the Committee room en- 
cumbered with clauses protecting the supposed interests 
of the various authorities along the line which have since 
been the cause of endless litigation, embarrassment, 
delay, and expense. Fate still pursued the course of the 
undertaking, for after the Act was obtained the directors 
failed in their first attempt to raise the capital. Then 
followed the retirement of Mr. Daniel Adamson, the man 
whose determination and dogged perseverance had up to 
then overcome all difficulties. Finally, the money was 
obtained, the contract let to Mr. Walker, and the 
works commenced at the end of 1887. As the works 
progressed claims for extra work, chiefly due to 
the carrying out of the protective clauses, seem to 
have strained the relations between the contractor and 
the engineer and directors to a considerable extent. Had 
Mr. Walker lived, no doubt these would finally have been 
adjusted, but when his executors had to take up the 
contract it became necessary that the position of the 
contract and the extra works claimed should be settled. 
Finally, as the only satisfactory solution of the difficulty, 
the contract was by mutual agreement determined, and 
the company took over the works and the plant, the 
value of which is stated to have been half a million. 
This took place at the end of last year, since which time 
the works have been carried on by the company. In 
addition to the amount incurred on extra work, and 
the purchase of the plant, a large area of land beyond 
that actually required for the purposes of the company 
has been acquired as a matter of policy and neces- 
sity. This surplus land is reckoned as an asset 
worth about a million. The meeting of all these 
extra claims exhausted the capital which the company 
was authorised to raise, and for a time there seemed 
to be a probability of the works coming to a standstill, 
there being no chance of raising extra capital on any 
reasonable terms in the open market. The Corporation 
of Manchester, however, after an investigation of the 
affairs of the company had been made by a committee, 
and by Mr. Hill, their engineer, came to the rescue, and 
obtained Parliamentary powers to raise three millions of 
money to lend to the Canal Company. It was not 
considered at the time that the whole of this amount 
would be required, but the Corporation wisely provided 
for contingencies, a precaution which has already been 
fully justified. Scarcely nine months had elapsed when 
the directors found that the sums provided would not be 
sufficient to complete the works, and the revised 
estimate of the company’s engineer showed that an 
addition of £863,595 over his previous estimate of 
January, 1891, and of £512,614 over that of the Corpora- 
tion engineer, would be required. By postponing works 
not deemed to be absolutely necessary, it is at present 
considered that the canal can be finished without 
obtaining Parliamentary powers for raising further 
money. If this be so, the cost of the Canal will amount 
to about 50 per cent. above the Parliamentary estimate. 
It is officially announced that there is reasonable 
expectation of the canal being opened through to Man- 
chester in the spring of 1893. In addition to financial 
difficulties, the works have been delayed by several 
accidents due to floods and storms. The waters of 
the Mersey and the other streams which are inter- 
sected by the canal have, from time to time, broken 
through the barriers which separated them from 
the canal and flooded the excavation. Recently 
another breach has occurred near Irlam. In spite of 
all difficulties the work steadily progresses, at times 
upwards of 15,000 men being employed. Last year has 
witnessed the completion of the large locks at Eastham, 
and the opening of eleven miles, or about one-third of 
the whole canal, to the traffic from the Shropshire Union 
Canal and the Weaver. The work at the other end is 
also fairly forward, and the large docks, covering an 
area of 104 acres, at Salford, and Manchester, are nearly 
completed. The embankments and bridges for the rail- 
way deviations are in a very forward state. The most 
backward part of the canal is that above the part which 
is now opened,-where the company has been restrained 
from proceeding by clauses in their Act until the works 
below were completed. 

There is very little to report as to any improvement in 
the prospects of the Panama Canal which has occurred 
during the past year. This company was formed under 
the auspices of M. de Lesseps in 1881, and carried on 
operations for about seven years. During this time it 
had raised capital to the extent of over £53,000,000. In 
return for this enormous capital a certain amount of 
excavation has been done, although it is generally 
believed that this does not amount to much more than 
half of what will have to be accomplished if the canal is ever 
to be made of use for the navigation of large ships. For 
three years no work has been done, and the destructive 
agencies of a tropical climate and the Chagres River have 
been left to ruin and undo all that has so far been accom- 
plished. The machinery sent out has either been sold 
or left to rust and destruction. Various attempts have, 
of course, been made to resuscitate the company or found 
another on its ruin. The official liquidator sent out, two 
years ago, a commission of engineers.to Panama, who 
reported that there is no insurmountable obstacle 
to the completion of the canal, but that this 
would involve a further outlay of at least 
twenty-four millions sterling. The two years that 
have elapsed since this report was made will not 
have tended to decrease the estimate. A new arrange- 
ment has also been made with the Columbian Govern- 
ment for an extension of time, the original time by which 
the canal was to have been completed having expired a 
year ago. Ten years have now been granted for the 
opening of the canal, on condition that active operations 
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shall be resumed before February, 1893. The French Go. 
vernment are now being pressed to take measures to facili- 
tate the formation of the new company, and the raising of 
the capital required. Moral support, without an actual 
guarantee, will not be of much use; and it yet remains 
to be determined whether the Government are prepared, 
in order to save the prestige of M. de Lesseps, and the 
reputation gained by the French nation in the construc. 
tion of the Suez Canal, to take up the Panama Canal as 
a national undertaking, and find the funds out of the 
national taxes. We shall return to this and to M. Sou. 
tereau’s plans for completing the canal. 

The Nicaragua Canal, although not brought out with 
such a flourish of trumpets as the Panama, has during 
the past year made a good start. The organising and 
arrangement for the carrying out of this work appear to 
have been done in a most systematic and thorough 
manner. Careful surveys have been made of the whole 
route, borings taken along the line of canal, and careful 
provision made for the health and accommodation of the 
staff and workmen. A harbour is being constructed at 
Greytown, and during the past year the breakwater for 
its protection and the deepening by dredging has been 
pushed on with much energy; a telegraph line has been 
carried seventy miles from the coast into the interior; 
and a steam tramway laid for a considerable distance ; 
water has also been brought to the headquarters at Grey- 
town by an aqueduct thirteen miles inlength. The route 
of the canal has been cleared of timber and brushwood for 
a considerable distance, and altogether the progress 
made appears to be very satisfactory. The canal will take 
six years to complete, and cost £20,000,000. 

The Chignecto Ship Railway has met with a series of 
unforeseen difficulties, which have considerably hindered 
its progress, and the promoters have in consequence had 
to obtain from the Legislature an extension of the time 
for completion to the middle of 1893. Nearly three 
millions have been already expended, and another mil- 
lion and a-half will be required to complete the works. 

The Corinth Canal, which was suspended in 1889 and 
resumed at the latter end of 1890, has been actively 
pushed forward during the past year. Itis expected that 
the works will be sufficiently completed to enable the 
canal to be opened in the beginning of 1893. 

The North Sea and Baltic Canal has also been making 
good progress, and will probably be finished this year. 

The Preston Corporation are within measurable dis- 
tance of seeing the completion of their dock, which is 
expected to be opened early in the present year. The 
scheme of making Preston a seaport, as a result: of 
subjection to Parliamentary criticism, is now being 
prosecuted on more modest lines than originally intended, 
but with greater chance of ultimate success. The 
Corporation have obtained from the Ribble Commis- 
sioners a comparatively favourable report, which, 
although it does not encourage them in the maintenance 
of their opinion that the improvement looked forward to 
in 1883 can be attained without a large expenditure on 
further training works in the estuary, yet indicates that 
with an extension of the training works a deep-water 
channel to the sea can be obtained, and that an available 
depth of about 5ft. less than was then estimated for 


may be secured over a certain width of channel 
without exceeding their present borrowing powers. 
Such a channel will permit a vessel of 15}ft. 


draught leaving Preston one hour before high water of a 
low spring tide to proceed to sea with 2ft. under her keel 
as far as Lytham, and 4ft. further seaward. A recent 
official report states that the present available depth of 
the river from the bar to the dock entrance is 224{t. 
during high spring tides, and 12$ft. during low neaps. 
It is, therefore, now capable of accommodating coasting 
and continental traders, such as frequent Garston and 
Fleetwood, and it is expected that a large portion of the 
coal and timber trades of those ports will be diverted to 
the Ribble. The navigation of the outer estuary will be 
considerably facilitated by the intended adoption of new 
and larger buoys, which will be in accordance with the 
cone and can system recommended by the Trinity House, 
and which will replace the small centre channel buoys at 
present in use. There are already three large gas buoys 
in this portion of the navigation, which have been fitted 
up by Pintsch’s Patent Lighting Company. The outer 
one of these buoys replaces the old ‘‘ Nelson,” and shows 
an occulting white light of four seconds duration of flash 
and two seconds interval, visible for eight miles. In 
addition to distinguishing the entrance to the Ribble, 
this light is of great service to the general coasting trade. 
The river works now in progress are confined to the 
widening of the dredged channel in the vicinity of 
Lytham, and the construction of a north training wall as 
recommended by the Commissioners. It is expected 
that a further increase in the navigable depth will be 
gained on the completion of these works. A satisfactory 
progress report was recently presented by Mr. A. F. 
Fowler, the resident engineer. 








THE BUREAU OF AMERICAN REPUBLICS. 


ProsaBLy one of the most interesting and at the same 
time important commercial reports ever issued concerning 
the American Republics, is that which reached this 
country on Monde from the Bureau of American 
Republics. The Bureau was established in 1890, and its 
object was, and is, the preparation and publication of 
bulletins regarding the commerce and resources of the 
American Republics, and other information of interest to 
manufacturers, merchants, and shippers. It was also 
provided that the Bureau should at all times be available 
as a medium of communication for persons applying for 
reasonable information pertaining to their customs’ tariffs 
and regulations, and to their commerce and navigation. 
The cost of maintaining the Bureau was not to exceed 
£7200 per annum, and this expense is shared by the 
several republics in proportion to their population. The 
duration of the Bureau, which is under the supervision 
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of the Secretary of State—United States—is for a period 
of ten years, and if found profitable to the nations partici- 
pating, it is to be maintained for successive periods of 
ten years indefinitely. The countries comprised in 
the association are: the Argentine Republic, Bolivia, 
Brazil, Chili, Colombia, Costa Rica, Ecuador, Guatemala, 
Hayti, Honduras, Mexico, Nicaragua, Paraguay, Peru, 
Salvador, the United States, Uruguay, and Venezuela. 
It appears from the report that the Bureau has been 
signally successful in accomplishing its objects. On its 
inception a circular in the Spanish and English languages 
was issued by the Department of State, announcing the 
organisation of the Bureau, and setting forth in detail 
the purposes for which it was intended. No less than 
38,000 applications for copies of the bulletins of the 
Bureau were soon received from the United States alone, 
whilst a corresponding number was received from the 
other Republics. In addition to this, 700 inquiries for 
specific information concerning commercial matters were 
received and answered during the first four months, and 
such inquiries have continued incessantly. Briefly, the 
latter applications were made by, among many others, 
makers of agricultural and mining machinery and imple- 
ments, manufacturers of railway material, hardware, and 
chemicals; whilst others sought information as to the 
demand for their productions, the rates of duties, &c., so 
as to assist them in determining whether their articles were 
adapted for use in those markets, as well as to modify 
them in such a way as to suit the peculiar conditions of 
the trade. The information imparted by the Bureau has 
already been the means of extending the commercial and 
social intercourse between the United States and the 
Latin-American nations. This fact is demonstrated not 
only by the rapid growth of the exports, but also by the 
long passenger lists of the steamers plying between the 
United States and the ports of Central and South 
America, and by the enormous increase in the weight of 
the mails. In fact, many manufacturers of the United 
States who have never attempted to sell merchandise on 
the Southern Continent are now sending agents into 
those markets to introduce their goods, to make the 
acquaintance of importing merchants, and to establish 
agencies and systems of credit. Moreover, three new 
lines of steamships have been established between the 
United States and the ports of the Southern Republics, 
and the existing companies have been compelled to 
increase the number and size of the vessels engaged in 
the trade. We now come to a matter of considerable 
importance to manufacturers at home, and one which is 
worth quoting in full as follows:—‘‘ The merchants 
of Mexico and the cities of Central and South America, 
who have heretofore purchased their goods in Europe 
exclusively, are now coming to the United States, and 
invariably discover that they can find here nearly every 
article they need, of a better quality and at a price as low 
as can be obtained in Great Britain, Germany, and 
France; and the recently negotiated reciprocity arrange- 
ments afford them advantages that are beginning to be 
understood and appreciated. Not long ago the agent of 
one of the largest establishments in Brazil, which is 
operating upon European capital, and has heretofore 
obtained its supplies entirely in Great Britain, visited the 
United States on his way to purchase goods in Europe. 
He found that he could do better here, both in quality 
and in price, and went no further. His purchases, 
which amounted to several hundred thousand dollars’ 
worth of manufactured merchandise, are now being 
shipped from New York.” This is, then, one instance of 
the cementation of the trade of the American Republics. 
After giving figures showing the enormous increase in 
the letter mails, the report deals with the hand-books 
which have been issued by the Bureau, and also with 
the bulletins, of which twenty-eight have been published 
up to the present. The handbooks—with maps—and 
bulletins contain detailed information regarding the 
condition and commerce of each of the American 
Republics and colonies, official registers, list of diplo- 
matic and consular officers, commercial statistics, 
customs’ tariffs, the coinage, weights and measures, 
patent and trade marks, port charges, transportation and 
postal facilities, &c. Some of the bulletins comprise 
commercial directories of different Republics, and the 
customs’ tariffs are published in English and Spanish, 
and those of Brazil in English and Portuguese. The 
object of these commercial directories, which certainly 
form a very important feature of the Bureau, is to enable 
manufacturers and merchants to forward catalogues 
and circulars, and to open correspondence with traders 
on the Southern Continents. Though these directories 
are necessarily incomplete, there has been an enormous 
demand for them on the part of those endeavouring to 
open up new markets. The Bureau of American 
Republics has, during the first year, succeeded in its 
objects, and its first report will doubtless afford ample 
food for reflection on this side of the Atlantic. 








East OF SCOTLAND ENGINEERING ASSOCIATION.—At the third 
meeting of the current session of this Association, held at 5, St. 
Andrew-square, Edinburgh, Mr. James Thomson, C.E., presiding, 
Messrs. Popplewell and Young were elected two additional 
councillors under an amended rule of the Association’s bye-laws. 
A letter was read from Professor Patrick Geddes on the question 
of a common hall and place of meeting for the various learned 
societies of the city which have no buil ing < their —_ ys that 

urpose, pointing out that an opportunity for the successful carry- 
ae out ) this roject was now afforded by the approaching 
extension of the Univessiy Hall. The communication stated that 
the area covered by the plans of the sch in tion with 
which the co-operation of the Association was invited—was a very 
extensive one, ranging from the Free Church College to the west 
of Ramsey Lodge, with a large building stance also behind. No 
action was taken in the matter in the meantime, although it was 
to mention, in reply to Professor Geddes, that the proposal 
was looked upon with favour. Mr. J. B, Bennett, C.E., communi- 
cated some notes on rapid surveying, with special reference to 
telemetric surveys. Professor A, C. Elliott, D.Sc., C.E., Uni- 
versity College, Cardiff, afterwards read a paper on the ‘‘ Design 
of Tunnels and Covered Way Sections,” in which he investigated 
the causes of failure in pathete and covered ways, dealing specially 
with the case of the Euston-road tunnel, and calculations required 
to determine the necessity for inverts. 








LETTEES TO THE EDITOR. 
(We do not hold a the opinions of owr 





ON RADIATION, VIEWED AS A CAUSE FOR THE PROPER 
MOTION OF RADIATING BODIES, 


Sir,—It seems an elementary consideration that energy cannot 
be thrown off in any manner without a reaction. The quicker the 
transmission of a given horse-power, the Jess, of course, is the 
reaction or stress ; but obviously it is not possible to escape this, 
whatever the velocity concerned. To quote in a line—as this 
little repetition is necessary—a result given by me in the Electrician 
of September 18th, on ‘‘ The Ether as a Power Transmitter,” we 
may observe that 7000-horse power could be transmitted with only 
27 grains stress on a belt, if it were running at the velocity of light 
—and we may imagine, of course, if we like, the material of our 
belt! aselastic as ether. As it happens, that 7000-horse power—in 
the form of the wave energy of heat—is propagated by the ether from 
every square foot of the solar surface, the total reaction on the sun 
is just the same as if a belt moving at the velocity of light replaced 
the ether at each square foot of solar surface and carried the same 
horse-power off. ‘T'o get the total push on the sun, then, we have 
merely to reckon as many belts running as there are square feet in 
the solar surface—each transmitting 7000-horse power—estimating 
27 grains stress for each. This result may be verified by the now- 
established electro-magnetic theory of light, of which it—viz., the 
27 grains stress—is a mathematical consequence ; but it may just 
be mentioned that I pointed out this figure—27 grains—in a some- 
what imperfect article in Hngineering, June 2nd, 1876, as a con- 
sequence of the apparent fact that the reaction does not depend 
on how the energy is carried off, but merely on the velocity and 
amount, 

It may not be uninteresting to estimate numerically—an easy 
procedure—the total reaction on the solar surface existing from 
the above cause. Taking then the sun’s radius at 427,000 miles, 
computing therefrom the area in square feet and multiplying this 
into 27 grains, we get 109 billion tors as the total pressure or 
reaction on the solar surface, due to radiation. Dividing the solar 
area simply by four to get the area of a great circle—passing 
through the sun’s centre—and projecting the pressure acting on 
one hemisphere thereon, we obtain 27 billion tons as the effective 
reaction which would propel the sun backwards through space, if 
it radiated from one side only. But it is, of course, indefinitely 
improbable that the distribution of the diverse material of the sun, 
of its radiating power and temperatures are absolutely uniform all 
round, or all over the solar surface, ‘The sun is in rotation, and if 
we suppose, for the sake of illustration, that the difference of the 
emissive power, between the sun’s two polar hemispheres only 
amounts to, say, y}5 per cent., still it may be computed that a 
resultant effective reaction of 2700 million tons would exist, acting 
so as to propel the sun through space in the direction of its axis. 

Whatever may be thought of this—and the existence of the reac- 
tion is acertainty, and if not exactly balanced, it is capable of being 
a cause for accelerating or retarding the space movement of the 
sun, or deviating it in a curve—parabolic’—modified by the magni- 
tude and direction of any primitive proper motion the sun might 
have had. If there were no primordial proper motion left at the 
suns formation, any inequality in the emission of heat waves would, 
of course, produce an accelerated rectilinear proper motion in 
some given direction, whereby although the value of the accelera- 
tion might be small en account of the great mass of the sun, still 
it might attain a considerable amount, if the immense lenyth of 
time available be considered. On reflection, it will be found that 
the above reaction may be represented by the weight of a layer of 
air at normal density about 6in. thick entirely surrounding the 
sun. This is not much, it may be said, relatively speaking—in 
spite of the colossal total weight—and any contingent unbalanced 
reaction would be, of course, smaller. Well, this may be true, 
but the extent of geological time has to be considered, within 
which small causes are calculated to produce notable effects. 

In view also of the numerous other stellar suns, this cause, so 
very simple, for generating proper motion, does not seem to deserve 
to be neglected. 

The remarkable repulsion of cometary matter in the neighbour- 
hood of the sun observed by Herschel may—as it will occur to one— 
possibly be attributed to the repulsion of the solar reaction 
directed against the light matter constituting comets. 

Neuerwall, 69, Hamburg. S. ToLVER PRESTON. 

December 18th, 


THE VALUE OF PATENTS. 


Smr,—When you point out difficulties besetting the inventor's 
path—as in your article on ‘‘ The Value of Patents”—you do him 
some service, because he may then prepare himself to meet them; 
but when you warn him against patenting, ‘‘unless he has plenty 
of time and money to spare,” your advice, though well meaning, 
must needs be unheeded in the majority of cases. Necessity 
drives all, and is the mother of invention. To how many is it 
given to have plenty of time, money, and the ability to invent ? 

The inventor does not seem to have many friends, for we 
frequently meet with disparaging remarks and scant consideration 
even from those who most profit by him. You tell us that the 
mass of inventors are ‘pot hunters,” who see ‘‘in inventing and 
patenting something a means of adding to a possibly very slender 
income.” At the Cardiff British Association meeting a celebrated 
patent expert, opposing the abolition of renewal fees, said there 
were patents su bad that no one would take them up, while they 
were in the way of companies working on improvements sub- 
sequently. If the inventor is a ‘‘ pot hunter,” he cannot make 
money out of a patent without also increasing the trade and com- 
merce of his own country, while the pioneer of a new industry 
surely deserves some reward from a company who finds his bad 
patent good enough to build upon. 

I fear the inventor is looked upon as a troublesome fellow by the 
busy manager who tells him tocall again — although he has 
travelled 150 miles for the interview—or by the firm who put his 
Blue-books in the waste-paper basket, and do not answer his letters; 
or who expect him to fully explain his invention to a junior clerk, 

fifteen. Thereissomething even worse thanall this, fora partner 
of a well-known engineering firm once told me how he had kept an 
inventor negotiating terms for over three months, while attempts 
were being made to evade the patent by a new one taken out by 
the firm. These are the kind of difficulties to point out to the 
inventor—if you would warn him—for they are of the kind that 
take the heart out of a man. The others you name he will over- 
come, frequently by manufacturing himself, and thus—if a success- 
ful ‘‘ pot hunter ”—he adds to the wealth of the country and raises 
up a host of imitators and a few infringers. 

An inventor frequently errs by expecting too much for his 
invention, thus losing opportunities for its introduction. He fails 
to realise that others must also make money out of his invention, 
or else he is dishonest enough to expect it all. The latter class is 
not often successful, and it generally gravitates towards the City. 

Too much is expected of a single patent, In almost all success- 
ful inventions, a number of supplemental or improved patents 
follow the original one—to meet objections or defects, to render it 
cheaper or more convenient, or to keep others from es 
modifications or imitations of the original. Obviously, these ad 
to the cost of protecting the invention ; but in most cases they also 
serve to extend the term of the monopoly, after the fundamental 
patent has expired. These supplemental applications swell the 
number in each year, for the moment success is in sight an inventor 
rightly tries to safeguard himself. 

But the real point is, why does the inventor incur these expenses 
and difficulties? and the answer I make is, because it pays. If 
the system of — inventions did not pay both the State and 
the individual, it would not have lasted nearly three centuries in 





this country. If it did not pay, the system would not have been 
copied in France, Igium, Germany, and other industrial 
countries, If it did not pay, the United States would not be 
issuing from 400 to 500 patents per week, nor would she base 
almost the whole of her manufacturing industry upon the 

rotection afforded by patents. Almost every page of your 
issue gives abundant evidence of the value of patented inventions 
to the trade of this country, and those engaged inthem. The 
steel industry throughout the world has been revolutionised 
by patented inventions during the past thirty years. Practically 
the whole cycle industry, employing thousands of men, and 
hundreds of thousands of capital, rests upon patented inventions, 
and is the growth of the last quarter of a century. Likewise, 
electric lighting depends almost entirely upon patents, and 
has grown enormously in the past ten years. Imagine, if 
possible, the present condition of affairs, had these inventions 
not been patented. What employment would have been followed 
by those who now live by the above-named industries, and what 
remuneration would they be now receiving? If patenting did not 
pay the inventor, his name would not recur so frequently in the 
official journal. Failures there have been, and difficulties are 
always with us, but what occupations are exempt therefrom to any 
greater degree ? 

The inventor has a right to expect all who profit by or through 
patents, to consider his value of his work to the community, and 
to treat him accordingly. Asa patent agent, I profit by patented 
inventions, and therefore pen this letter. But your publisher 
would have a just grievance if I gave my name, sol subscribe 
myself 

London, Dec. 29th, 1891. J.S. F. 


ENGINES FOR SHIPS OF WAR. 


Sir,—I must postpone my reply to the interesting letter of 
‘* Superintendent Engineer,” as there is still so much to deal with 
in the two long articles you have favoured me with. 

The principle of the “survival of the fittest” mentioned in your 
first article does not apply to triple-expansion marine engines ; as 
only the pom system of steam distribution has yet been tried, 
so farasIcan learn. Since Mr. Kirk first engined the Propontis 
and Aberdeen, the distribution of steam in this class of engines has 
been adhered to with little variation, except that with increase of 
pressure the cylinder ratios have been increased. The results of 
experiments with two-cylinder compound engines, having cranks at 
right angles, do not count; as in those engines there were 
important practical reasons, connected with the handling of 
engines, that made it advisable to put up with a certain amount of 
loss of work due to “drop.” The Milwaukee pumping engines 
referred to in my paper are the first I have heard of where the 
attempt has been made to distribute the steam on theoretical 
principles and the results obtained are most encouraging. Not 
only do they give an indicated horse-power for 1°34]b. of coal in 
spite of the low boiler pressure of 90]b., but they actually lift 
129,000,000 foot-pounds of water per 100 lb. of coal consumed, so 
that every pound of coal burnt per hour gives 1,290,000 foot-pounds 
of work. And as l-horse power = 1,980,000 foot-pounds per hour, 


198 
we have 59 = 1°5351b. of coal per actual horse-power—an ex- 


cellent result. 


It is difficult to take seriously your remark that we might as 
well combine diagrams from a non-condensing engine at Birming- 
ham and a condensing engine at Manchester as to combine those 
from the high-pressure and low-pressure cylinders of a compound 
engine. The Birmingham and Manchester engines each receive 
their own steam from different boilers and run independently of 
each other, and there is no connection whatever between them. 
The cylinders of the compound engine both use the same steam 
supplied from the boiler to the high-pressure cylinder, and their 
pistons are connected to the same shaft, so that their cards simply 
show the two stages of the expansion of the same steam. So far 
from being practically independent engines, they are, on the 
contrary, inter-dependent. 

The original objects of combined diagrams were first to illustrate 
the principle that, theoretically, we should get the same work 
whether we expand our steam all in one cylinder or in successive 
stages ; and second to find the ratio, between the work developed in 
the cylinders, as shown by the cards, and that which we ought to 
have obtained theoretically. Since Mr. Schénheyder taught us the 
correct principles on which these diagrams should be constructed, 
we have also had another object, viz., to trace the action of the 
whole steam present in the cylinders—viz., the steam saved by 
compression and that admitted—from its entrance to the high- 
pressure cylinder to its exit from the low-pressure. All these 
objects can be attained fairly well provided we have the proper 
data, which include clearance volumes in cylinders and true 
quantity of steam supplied. 

When we have not the true quantity of steam supplied we must 
do as best we can, and know that our diagrams will be to that ex- 
tent incorrect in certain particulars. In both your articles you 
refer to the two sets of curves and ‘‘diagram efficiencies ” given 
on Figs. 4 and 5 of my paper, and fail to understand them, in spite 
of my stating that the inner set is only introduced for comparison 
with Figs. 6 and 7. To make this clear to you, will take rather a 
long explanation. Had the feed-water been measured in the cases 
of both pumping and cruiser engines, a single set of curves and 
coefficients would have sufficed in each case; and the “‘ diagram 
efficiencies” would probably have been about 70 per cent. and 50 
per cent. respectively. ; 

In the pumping engines, owing to the great expansion and the 
re-evaporation in the first two cylinders and first receiver, nearly 
the whole of the steam, or steam and water supplied, is probably 
accounted for in the intermediate-pressure cylinder just before 
exhaust. For, starting from this = for our expansion curves, 
we find that the steam present in the high-pressure cylinder at cut- 
off is only about 78 per cent. of that shown by theoretical curve. 
Recent experiments show that this is probably not far from the 
truth, so that the 73 per cent. obtained on this basis is probably 
not much too high. In the cruiser cards we find the greatest 
quantity of steam in the high-pressure cylinder, and our expansion 
curves and standard area are taken from this. For the reason 
given above, the steam present in the high-pressure cylinder is 
probably not more than 75 to 80 per cent. of the whole steam 
supplied, so that the ‘‘diagram efficiency,” 65 per cent., is 
evidently much too high. Instead cf reducing this by guess- 
work, I have constructed a second set of curves for the 
pumping engines, from the steam found in the high-pressure 
cylinder, which gives a diagram efficiency of 82 per cent. I have 
das been able to make a fairer comparison between the two 
sets of cards. If I had taken the cut-off point—as that is the point 
of measurement in the cruiser diagrams—I should have got 92 per 
cent. with which to compare the 65 per cent. of the cruiser dia- 
grams. I have reason, however to believe that the clearance 
volumes in the latter, especially in the high-pressure cylinder, are too 

eat, and if these were corrected probably the exhaust point in the 

igh-pressure cylinder would have shown the maximum steam, and 
the theoretical area would have been less and the diagram effici- 
ency higher. 

This letter has grown so long, that I think I must leave the rest 
for next time. J. JENNINGS CAMPBELL, 

2, St. Thomas-street, Newcastle-on-Tyne, 

December 30th. 








In consequence of the increasing desirability of pro- 
viding for the reading and discussion of papers which, owing to 
their limited or technical interest, are not suitable for ordinary 
meetings, it is proposed to form an Engineering Section of the 
Belfast Natural Hiudesy and Philosophical Society. 
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STEAM FIRE ENGINE FOR SOUTH AMERICA 


MESSRS, MERRYWEATHER AND SONS, GREENWICH, ENGINEERS, 


Lowry Rol 


STEAM FIRE ENGINE. 
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rapidly displacing the ordinary shaping and planing tools, , adjustment. The table, which is 58in. long and 24in. broad, 
aoe especially in the works of textile machinists where, in many has a transverse self-acting traverse of 54in., and is pro- 

THE engine illustrated above is a small steam fire engine cases, the last-named tools have been taken out to be sub- vided with longitudinal adjustment to set to and from the 
of somewhat new design, constructed by Merryweather and stituted by milling machines, by which the work is now done cutter. Quick hand movement is also provided to all the 
Sons for the British Fire Brigade, Victoria, South America. not only much more quickly, but a better finish is obtained slides. The size of table enables long articles to be milled at 
The engine is constructed specially for South American re- than by either planing, shaping, or slotting. One of these 
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quirements—a light machine to be run 
about by a few men for instant service on 
receipt of a “call.” The more powerful 
engine can then follow for use in the event 
of the fire having obtained a strong hold. 
The capacity of the above engine, named 
the Victoria, is very large for so light 
an engine. The boiler and pump are of 
similar construction to those of the Lon- 
don Brigade engines, the latter being 
placed vertically between the boiler and fore 
carriage, so as to allow room for the com- 
plete turning of the front wheels. The 
framework consists of a pair of planed 
wrought iron plates, placed horizontally and 
parallel to each other, to which the boiler 
and engine are secured, so arranged that 
they do not receive any strain through the 
jolting of the carriage on a rough road. 
The frame is of the crane-neck type, which 
adds to the appearance, and at the same 
time admits of the use of exceptionally high 
front wheels. It also carries a neat hose 
cradle in front, having shaped ends con- 
nected by brass rods, brackets for suction 
ipe, brass mounted head lamps and 
rackets; alarm bell slung on brackets 
from centre of frame, fore carriage with 
drag handle and ropes, as well as reel to 
wind it on when out of use, and coal 
bunkers. The pump is of gun-metal, and 
hasan improved double-acting arrangement 
by which a continuous flow is steadily main- 
tained. The action between the steam and 
water pistons is direct by means of a steel 
piston-rod, and all stresses are taken by the 
distance piece, which also carries the crank 
shaft bearings. The crank shaft, piston-rod, 
valve spindle, and connecting-rod are of 
steel, and all the wearing parts of hard gun- 
metal, adjustable to take up wear. Spacious 
copper air vessels are fitted to both suction 
and delivery ways. The boiler is of Merry- 
weather’s quick-steaming class, having a 
water casing surrounding a fire-box and 
numerous tubes opening into it at each 
end, part of which are inclined, and the 
remainder curved. Thus a rapid circulation 
is secured, and steam is quickly generated 
and easily maintained to full working 
pressure. 

A similar engine is also made by Merry- 
weather and Sons to meet the requirements 
of English brigades, having a capacious 


box for hose and implements, and seats for several firemen. 
It is arranged either for horse or hand draught for provincial 
towns and villages, in preference to manual fire engines, or 


as an auxiliary to larger steamers. 
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SPECIAL VERTICAL MILLING MACHINE. 
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SPECIAL VERTICAL MILLING MACHINES 






one setting, or a number of articles may be fixed on ihe table 


at the same time. The speed of traverse 
is variable up to 14in. per minute, and the 
machine has sufficient power to drive a 
cutter 5in. deep. This form of machine is 
also made with a circular table and self- 
acting feed motions in the longitudinal 
transverse and circular cuts, and in various 
sizes to suit requirements. 





CAST IRON PIPES IN JAPAN. 





THE negotiations now in progress between 
European import firms in Japan and the 
authorities at the towns of Osaka and Tokio 
for the supply of cast iron pipes, again show 
how severe is the competition between the 
firms of different nationalities. The English 
and Scotch makers are doubtless the 
cheapest as regards the price per ton c.i.f. 
Japan, but this does not suit the Belgian 
and French makers, who endeavour to 
persuade the Japanese not to buy by weight 
but per metre length, i.e., to buy very thin 
pipes. In this way a larger amount of 
labour is expended per ton weight, and as 
the Continental makers pay lower wages, 
they thus get a chance of competing success- 
fully. From an engineering point of view 
it can only be considered as a fallacy to use 
such thin pipes in a distant country. In 
a town like Paris, where such pipes are 
carefully handled, and laid on @ level and 
firmly-constructed foundation, they may do 
very well, as they have really only to stand 
the internal water pressure; but in a 
country like Japan, where first there is 
the risk of shipment and that of a long sea 
voyage, during which a certain amount of 
knocking about must naturally take place, 
however carefully the stowing may have 
been done, then unloading at destination, 
with rather primitive appliances, carting 
the pipes to the site where they are to be 
laid, unloading from the cart—which in 
reality means throwing them down—and 
finally laying in the ground without an even 
foundation, all involving such breakage that 
not only heavy loss, but also great incon- 
venience is sure to occur. These prospects 
are not imaginary, as a well-known French 
firm will most likely bear out in connection 
with the pipe contract for Rio and 
Nictohroy, only completed in 1890. 


new forms of milling machines which has just been con-; Whilst the pipes formerly delivered from Scotland to the 
structed by Messrs. Cunliffe and Croom, of Manchester, for a | Brazilian Government never averaged more than 24 per cent. 
local engineering works, is shown in the accompanying illus- | breakage, figures of over 40 per cent. were mentioned in 


tration. This is a special vertical milling machine consisting | connection with some cargoes supplied on the Belgian 


of a strong box-pattern body, fitted with a steel spindle | pattern, and the Brazilian engineer complained to the 
2hin. in diameter in the body, 3in. diameter in the cone, | Scotch makers of their ever having agreed to make the pipes 


revolving in a fixed bearing at the bottom, and in a bored | to the French specification. We hope that the Japanese 
| bearing at the top to allow of vertica adjustment ; the slide | engineers will bear these facts in mind when ordering pipes 
Sprciau forms of milling machines are now being exten- | carrying the bottom bearing running in slides on the face of | for Tokio and Osaka. A little extra paid for pipes and freight 
sively adapted throughout the engineering trades, and are the body, with means to cramp it securely in any position of | will prove an excellent investment. 
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RAILWAY MATTERS. 


Durine the nine months ending 30th September last, 
26 horses, 5 donkeys, 39 beasts and cows, 55 sheep, 1 mule, and 1 
stag were run over and killed, and 1 horse, 3 sheep, and 5 beasts 
were injured. 


A MaRINE railway has been built by the New Jersey 
Dry Dock and Transportation Co., at Elizabethport, N.J. The 
structure is 725ft. long, 80ft. wide, and runs into 25ft. of water 
on four tracks. ngineereng News says it is capable of hauling 
out a 2500-ton ship in nine minutes. 


AccoRDING to a contemporary, the Beira-Buixa Rail- 
way, which was opened for traffic last September through one 
of the most fertile districts of Portugal, has plenty of work. For 
nearly its whole length the country is mountainous, which necessi- 
tated the building of sixty-four Laas and viaducts from 33ft. 
to 1444ft. in length; and ten tunnels, the longest measuring 
21,191ft. in length. Bridges and tunnels amount to 24 per cent. 
of the whole length. 


Tue following cases were reported on lines in the 
United Kingdom during the nine months ended 30th September 
last, but they involved no personal injury:—95 cases of trains 
running over cattle or other obstructions on the line; 458 failures 
of tires; 4 failures of wheels; 7 cases of the failure of machinery, 
springs, &c. of engines; 8 cases of flooding of portions of the 
permanent-way; 9 slips in cuttings or embankments; 2 cases of 
fires in trains; and 13 cases of fires at stations. 


Tue large steel bridge over the Ohio River at Kenova, 
W. Va., on the Ohio extension of the Norfolk and Western Rail- 
road, has just been leted and opened for traffic. The bridge 
is of iron and steel, 1730ft. long, and consists of five spans, a 
channel span 521ft. long, two spans 304ft. long each, and two 
30lft. long each. The trusses are of the bowstring type. 
Engineering News says:—On the West Virginia side there is an 
iron viaduct approach 2150ft. long. The base of the rail is 100ft. 
above extreme low water. The bridge was built by the Edge 
Moor Bridge Works, of Wilmington, Del. 


A GENERAL classification of the October accidents on 
American railways shows :— 





Colli- Derail- Other 
sions. ents. acc’d’ts. Total. P.c. 
Defects of road .. .. ose Bi. —- . BSB . BD 
Defects of equipment - Be B. 8 32 14 
Negligence in operating .. 51 ll. 5& 66 .. 29 
Unforeseen obstructions .. _—- ew 8 5 uw BM we 
Unexplained.. .. .. « 55 .. S€ — .. 9 .. 41 
Total .. mm. & 18 .. 224 .. 100 


Thus derailments comprise 40 per cent. of the whole, and of these 
as usual, about 38°5 per cent. are unexplained. 


A RaTHER laughable incident recently occurred at 
Garnett, America. Shortly after the south-bound Santa Fe 
express, due here at one o’clock, left Richmond, says the Topeka 
(Kan.) Capital, a large cinnamon bear in charge of the Wells-Fargo 
Express Company and confined in a stout wooden crate managed 
to break out. e at once found himself “monarch of all he 
surveyed,” Messenger Shook conceding him nine points in the 
law without a contest. Bruin, finding himself in ble 
possession, at once proceeded on an a tour. Detecting 
some apples in a lady’s trunk, he at once demolished it, scattering 
silk dresses, perfume bottles, pictures ‘‘ of my friend,” &c., over 
the baggage car in beautiful eonfusion. He soon struck a richer 
find in the shape of a case of celery and a box of dried herring, 
both of which he managed to get outside of by the time the 
train reached Garnett. Here the conductor had the train side- 
tracked and determined to shoot him, but other counsel prevailed. 
A long pole with ma at the end saturated with chloroform 
was carefully introduced, and soon reduced him to a very 
peaceable state. He was soon placed back in his ay was 
again, after an hour and a-half’s delay, on the way to his destina- 
tion. 


AccorpinG to the Board of Trade summary of railway 
accidents, during the nine months ending 30th of September, 1891, 
there were reported 33 collisions between passenger trains or 
of passenger trains, by which 3 servants were killed and 214 
passengers and 18 servants were injured; 41 collisions between 
passenger trains and goods or mineral trains, &c., by which 3 
passengers and 2 servants were killed and 112 passengers and 21 
servants injured; 22 collisions between goods trains or parts of 
goods trains, by which 2 servants were killed and 27 injured ; 27 
cases of passenger trains or parts of passenger trains leaving the 
rails, by which 15 passengers and 2 servants were injured ; 5 cases 
of goods trains leaving the rails, by which 1 servant was killed and 
3 were injured; 8 cases of trains or engines travelling in the 
wrong direction through points, by which 27 passengers and 1 
servant were injured ; 20 cases of trains running into stations or 
sidings at too high a , by which 1 passenger was killed and 
137 passengers and 8 servants were injured; 35 cases of trains 
running through gates at level crossings, by which 2 servants were 
injured ; 3 cases of the bursting of boilers or tubes &c. of engines, 
by which 3 servants were injured ; 169 failures of axles, by which 
4 passengers and 1 servant were injured; 4 failures of couplings, 
by which 4 servants were injured; 5 failures of brake apparatus, 
by which 19 mgers and 1 servant were injured; 3 cases of 
the failure of bridges, by which 95 passengers and 4 servants were 
injured ; 181 failures of rails, by which 1 servant was injured ; 
and oe accidents, by which 20 passengers and 6 servants were 
injured. 





THE communication of Paris with the outlying suburbs 
is proceeding apace. During the pe two or three years an 
unusual number of tram lines have been laid down, and an oppor- 
tunity has been afforded of testing the efficiency and economy of 
nearly every method of traction, particularly by means of electric 
motors, steam engines, cable, and fireless engines. Judging from 
the preference which is being shown for steam in the working of 
new lines, it would seem as if this system, probably on account of 
its economy, is considered better for long journeys than any other. 
In Paris there has been no extension of electric lines, though at 
Lyons and other important towns the system is being largely 
adopted. Nor is the cable likely to be further extended, since, 
if not exactly a failure, the cable line at Belleville has not 
worked -to the satisfaction of the public. Several accidents have 
occurred that might have had serious consequences, irrespective of 
the annoyance caused by the frequent jamming of the cable. 
Thus the steam tram still holds its own among the new projects 
that are being brought forward, and it will be employed upon a 
line that will shortly be commenced from Paris to Maisons-Laffitte. 
This line will have a length of about eight and a-half miles, and it 
will serve the suburbs of Neuilly, Courbevoie, Colombes, Nanterre, 
Bezons, Houilles, and Sartrouville. The gauge of the line will be 
one metre, and the service will be assured by eight locomotives, 
each weighing 14 tons when empty, and by forty first and second- 
class carriages. The locomotives will not 4 allowed to draw more 
than six cars at a time, and the speed, which is to be 20 kilometres 
an hour upon the road, must not exceed eight or ten kilometres 
when passing through the villages. The cost of the line is esti- 
mated in round figures at £64,000, including £21,120 required for 
the material, the purchase of the ground, and the connection of 
the various stations by the telegraph and telephone. The tariff 
upon the new line will be 40 centimes for four kilometres first- 
class, and 30 centimes for the same distance second-class. Arrange- 
ments have already been made to put the work in hand, and the 
promoters only await the necessary sanction, which it is believed 
will soon be forthcoming. 





NOTES AND MEMORANDA. 


By the subjection of common air to a pressure of 
1125 lb, to the square inch, or 75 atmospheres, with a condenser 
kept at— 130 deg. C., air has been reduced to liquid form ; and the 
liquid, when allowed to evaporate, produces, it is said, a tempera- 
ture of —-200 deg C. This is within 73 deg. of absolute zero, which 
is — 273 deg. C. 

Tue deaths registered last week in twenty-eight great 
towns of England and Wales corresponded to an annual rate of 
22°8 per 1000 of their aggregate populations, which is estimated at 
10,010,426 persons in the middle of this year. Newcastle-on-Tyne 
was highest with 45-1, and Birmingham least with 16:5. The rate 
in Newcastle for the three previous weeks was 32°8, 36°4, and 


AccorDING to a paper on “‘ The Influence of Tempera- 
ture on Germinating Barley,” read before the Chemical Society by 
Mr. T. Cuthbert Day, the sugars reach their maximum, the starch 
suffers the greatest amount of degradation, the permanently 


MISCELLANEA. 


Str FREDERICK BRAMWELL has taken into partnership 
Mr. H. Graham Harris—who has for so many years been his 


See assistant—and the busi h practised by Sir 
“street, will be continued, under the 


rederick at 5, Great Geo 
style of ‘Bramwell and Harris,” to whom it is requested all 


letters on matters of business should be addressed. 


Tue Cleveland ironstone miners, who long ago settled the 
eight hours’ question so far as it concerned the miners proper, and 
have worked no more than eight hours daily underground, have now 
decided to demand from the masters an eight hours’ shift for all 
classes of labour employed in Cleveland mines, They ask for a 
conference with the employers to discuss the question. 


A waTER supply is being sought by the Local Board 
of Norton, Yorks., who have entrusted the matter to Messrs, 
Fairbank and Son. Under their superintendence, Mr. Villiers, of 
Beverley, has been boring for water on the Howe zm Star the 











4 P are present in greatest tity, 
and the diastatic ferment is the most active, all in the malt grown 
throughout at a temperature of 55 deg. Fahrenheit. 


In London 1462 births and 1771 deaths were registered 
during last week. Allowing for i of population, the births 
were 1094, and the deaths 42, below the ave numbers in the 
corresponding weeks of the last ten years, although this return 
includes the fog week. It must be noted, however, that although 
the actual number was lower compared with past years, the death 
rate was higher by no less than 4 per 1000, than in the previous week. 
The annual death rate per 1000 from all causes, which had been 21°2, 
18-1, and 17-9 in the preceding three weeks, rose to 21°9. 


Weritine to Nature, Mr. T. V. Holmes says that on 
the new railway from Upminster to Romford, Essex, now being 
constructed, there is a section of unusual interest a few yards 
north-east of the church at Hornchurch, showing the chalky 
boulder clay—15ft. seen—under sand and gravel belonging to the 

ighest terrace of the Thames Valley, and resting on London clay. 
Hitherto, boulder clay has not been seen in this district in connec: 
tion with Thames Valley deposits, its most southerly ex res 
lying about three miles northward, on London clay or hot 
beds. It may be useful to add that the distance from Hornchurch 
Station is about a mile, and that the visitor, after leaving the 
church on his right hand, should take the first road on his left. 


In a recent number of the Comptes Rendus is a paper 
on ‘The Colour Sensations excited in one Eye by Coloured Light 
which illuminates the Retina of the other,” by M. A. Chauveau. 





From the experiments described it appears that the excitation of | °4 


one retina by coloured light influences, not only the optic nerves of 
this retina, but also those of the opposite side, so that the latter 
are able to awaken the sensation of the colour employed whilst the 
excited retina only sees the complementary colour. Thus, if a 
white surface be observed for a short time through a bit of coloured 
glass, using only one eye and screening the other, when the glass is 
taken away the white ground appears to be tinted with a colour 
complementary to that of the glass. This, Nature points out, isan 
old experiment ; but the point is, thatif the first eye be closed and 
the screened eye opened, the white surface appears to be tinted 
with the same colour as the glass, 


AT a recent meeting of the Paris Academy of Sciences 
@ paper was read on ‘A Thermo-electric Standard of Electro- 
motive Force,” by M. Henri Bagard. The author has experi- 
mented with thermo-electrolytic couples consisting of two liquids, 
one ey oe of zinc, containing a known proportion of this 
metal, and the other a solution of sulphate of anc. He finds that 
such a couple is absolutely constant between two given tempera- 
tures, its electro-motive force between 0 deg. and A being given 
by the formula—E, = 0-001077 ¢ + 0°00000090 #. And it is not 
omens S exercise any great precision in the determination of 
the weight of zinc dissolved in the known rip of mercury to 
form the amalgam, for the variation of the electro-motive om 
when the couple is at the temperature 0 deg. and 100 deg. 
appears to be only 0°0001 volt when the ps eee of zinc was 
vraied from 0 to 000075 the mass of the mercury. 


THE mean amount of organic carbon present in the 
November river water supply to London was found to be ‘250 of 
one part in 100,000 parts of the water, with a maximum of 
“391 part in any single sample examined, as against a mean of 
‘197 part and a maximum of 422 part in the previous month’s 
supply. As regards the oxygen expended in oxidation, the mean 
amount was found to be ‘101 gr., with a maximum met with on the 
2nd of the month in any single sample examined of *184 gr. in a 
gallon of the water, as against a mean of ‘083 gr. and a maximum 
of ‘169gr. in the case of the previous month’s supply. On the 
other hand, the maximum amount of oxygen expended in 
oxidation of the organic matter present in any single one of the 
100 samples of Thames-derived water examined during the last 
twenty days of November was ‘132gr. per gallon, whereas in the 
fifty samples examined during the last ten days of October there 
were thirty samples in which the amount of oxygen expended 
varied from °134 gr. to ‘169 gr. per gallon. 


A RECENT return of the whole number of riding and 
draught horses and mules used in the British lar Forces 
shows that the total is nearly 26,000, of which 15,000 are on the 
British establishment, and the remainder on the Indian, the latter 
being exclusive of the horses used by the native Indian cavalry 
regiments. The Household and Line cavalry have most; but the 
12,000 which they absorb are only sufficient to mount less than 
twe-thirds of the non-commissioned officers and men, who are in 
round numbers 18,500. The Artillery have 11,000 horses and 
mules, of which 3000 are for riding, about 150 pack mules used in 
the mountain batteries, and the rest form the gun and wagon 
teams. The field batteries take the largest number of horses in 
the Artillery, close upon 8000, but the horse batteries have a very 
large proportion, all the gunners being mounted ; and for this and 
team pu nearly 3000 are used. Garrison gunners have about 

. The Royal yom have only about 400 horses for 
all pu , and the Foot Guards and Infantry about 800. The 
Army pevioe Corps have about 1500 horses for their 37 companies, 
500 being for riding, and the others for draught and use as pack 
animals. In India the European cavalry have 4500 horses, and 
the Artillery 6500. ; 


Tue Consul-General for Peru in London has recently 
received instructions from the Peruvian Government that, among 
other regulations, shippers of goods to Peru must declare the 
weight of each package in kilogrammes. It is also required that in 
future the length of each piece of material made of cotton, wool, 
linen, or silk, must be declared and stated on the invoice, in 
metres. Bya decree dated the 5th inst. the Khedive has con- 
firmed the continuation of the use of the metric system in 

t. In the recent report of Mr. Howard Vincent to the 
aster Culter of Sheffield he specially refers to the need for our 
manufacturers to adopt the metric system of measurement. The 
Director of the Imperial Japanese Artillery—Lieutenant Colonel 
T, Ota—an experienced officer with European training, expressed 
himself as fully sensible of thé excellence of the metal manufac- 
tures of Sheffield, and of their superiority in cost, quality, work- 
manship, and wr of design, Notwithstanding these 
advantages, he considered it so easy for mistakes to be made in 
the measurements yess and inches, that when exact dimensions 
were important his Government preferred to order their materials 
from Creuzot in France, or Krupp in Germany, where the metric 
system is used, so that they might be relieved of trouble and 
and anxiety. This can readily understood, as the metric 
weights and measures have now been adopted in Japan. 


a bun 





p course, for nearly a month, and at a depth of 60ft, 
= the rock has struck what appears to be an abundant 
supply. 


Tue death is announced of Mr. William Wilkinson, 
head of the firm of Messrs. B, Cooke and Co., of Battersea. The 
deceased was well known in the railway and contracting world, 
The early part of his career was spent on the Great Northern Rail- 
way as resident engineer in the Yorkshire district of that company. 
He was sixty-seven years of age, and is ded in his busi 
by his son, Mr. J. Wilkinson. 


Mr. M. Wriaut, Siemens furnace builder, of Parkgate, 
Rotherham, has been engaged by the Indian Government to pro- 
to Cossipore, India, to erect the first Siemens furnace there, 
Mr. Wright has been for four years in the employ of the Parkgate 
Tron and Steel Company, for whom he e their four Siemens 
furnaces. He had previously been engaged on similar work by 
Messrs. John Brown and Co., Sheffield, and previous to that had 
erected similar furnaces in Pittsburgh, U.S. 


An American Asphalte Company announces in a circu- 
lar that it has laid inthe United States over 5,000,000 square yards 
of asphalte pavement, equal to 285 miles of roadway 30ft. wide. 
The company has laid 184,000 square yards on top of old stone 
foundations, about equally divided between macadam and stone 
block foundations, It has also taken up and replaced with asphalte 
nearly 500,000 square yards each of wood, stone, and macadam 
pavement. The price, with guarantee for ten years, is 12s. per 
uare yard. The circular also states that—‘ Asphalte is not 
slippery when dry or when very wet, if free from mud. Mud 
renders all pavements slippery.” 


Tue first and second steamers built ety for the 
New line of steamers to South Africa, named respectively the 
Afrikander and Kaffir, were launched successfully on Monday and 
Tuesday from the Borg of Messrs. Sir Railton Dixon and Co, 
Middlesbrough-on-Tees. They are owned by the British and 
Colonial Steam Navigation Company, Messrs. Bucknall Brothers 
being the managers. These steamers are 4000 tons each. The 
— seven steamers, which are a approaching comple- 
tion, willl be launched shortly, thus enabling the company to 
commence the service at an early date, 


Ir is vo pepe that valuable coal mines are already 
being worked on one of the Shumagin group, Niga Islands, Alaska, 
900 miles west of Sitka, and that the product will be placed on the 
San Francisco market next year. From four to six workable 
veins, each five or six feet thick, lie one above the other about 
30ft. apart. These veins, it is said, can be traced for two miles, 
and the supply is virtually inexhaustible. It is asserted that 
cargoes wate delivered in San Francisco at 4 dols. per ton, An 
analysis, it is reported, shows the coal to be somewhat supe- 
rior to the Seattle product; but, like all Pacific Coast 
coals, it is of lignitic formation, and carries a large percentage 
of moisture. 


By the Bill which will shortly come before Parlia- 
ment, power is sought to execute further experimental works, 
vesting in the Lords of the Treasury the sole right of determining 
the expediency of continuing such works, subject to such con- 
ditions, restrictions, and requirements as they may prescribe. It 
is also provided that in the event of such experimental works 
proving successful, the Channel Tunnel Company may be required 
within ten years to sell them to the Lords of the Treasury. The 
Bill also provides for the South-Eastern and London, Chatham, 
and Dover Railway Companies participating in the execution of 
the work, whether experimental or permanent. 





Tue Portsmouth correspondent of the Times recently 
wrote:—‘‘ Naval circles at Portsmouth were greatly surprised 
yesterday on its being understood that Mr. Williamson, of the firm 
of Messrs. Barclay and Cairne, shipbuilders on the Clyde, had been 
appointed Director of Dockyards at the Admiralty in succession to 
Professor Elgar, at a salary of £2000 a-year, being an advance of 
£500 beyond what was received by his pred or e appoint 
ment has caused great dissatisfaction here. Mr. Williamson was 
originally a shipwright in Portsmouth Dockyard, and subsequently 
became e draughtsman. He has not the usual course of 
study at Kensington or the — NavalCollege.” Thelast paragraph 
of this is rather amusing. That a manager has not ‘the 
usual course of study at Kensington” may be very from the 
least of his commendations, 





Tue American Steel Barge Company proposes to build 
whaleback vessels for ocean mger traffic, to cross the Atlantic 
in five days. According to the published plans and sketches in the 
Scientific American, the cabin passengers will be accommodated in 
a saloon on stilts—a structure elevated from the external deck of the 
vessel by fifty hollow steel stanchions, each 12in. in diameter, with 
plentiful braces, and a longitudinal truss running from end to end 
—so that the sea in rough weather will wash free M over the whale- 
back and under the cabin. The main saloon will be 280ft. long, 
18ft. wide, and 14ft. high ; and its floor will be elevated 10ft. from 
the main deck, and 18ft. above the water-line. The upper’ works 
being 16ft. narrower than the hull, it is hoped that rolling will be 
greatly reduced. Three new vessels of this kind for freight on the 
great Fe are now on the stocks at Duluth, measuring 365ft. long, 
40ft. beam, and 20ft. deep. Each vessel will carry 140,000 bushels 
of wheat and draw 15ft. of water. But there is a very great dif- 
ference between whaleback — barges and a myer steamer 
to cross the Atlantic from usual port to port in five days. 


A curious, though not a unique fatal accident, 
occurred a few days ago at Tunstall, causing the death of Joseph 
Bates at his works in Well-street. Thomas Owen Bates, son of the 
deceased, who worked with his father, stated at the inquest that 
his father had been witb him a short time es: ut went 
out, saying he would go and take the head off a piston. Two or 
three minutes afterwards witness heard a report, and going into 
the fitting shop found his father in the act of getting up from the 
floor. His father said, ‘‘It is all up this time,” but did not say 
what he had been doing. His face, arms, and hands were cut, 
but his principal injuries were in the stomach, which was burst. 
He died the same night about twenty minutes to twelve o'clock. 
He supposed that his father could not a the piston off, so he put 
it in the smith’s fire to make it expand. The piston was hollow, 
and witness thought it must have contained either air or water, 
which the heat would expand and generate the pressure, which 
caused the explosion. The Coroner suggested that the safer plan 
would have been to have drilled a small hole in the head. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER 


PARIS.—Madame Boyveau, Rue de la Banque. 

BERLIN.—Asuer and Oo., 5, Unter den Linden. 

VIENNA.—Messrs. GeRoLD and Co., Booksellers. 

LEIPSIC.—A. TwizTMEYER, Bookseller. 

NEW YORK.—InrernationaL News Company, 88 and 85, 
Duane-street, 








PUBLISHER'S NOTICE. 


*.* With this week's number is issued two Double-page vy rer 
* illustrating a Goods Locomotive on the Lancashire and Yorkshire 





Railway.  Hwery copy as issued by the Publisher includes 
copies of the Supplements, and subscribers are requested to notify 
the fact should they not receive them. 
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TO CORRESPONDENTS. 
Registered Telegraphic Address, ‘‘ENGINEER NEWSPAPER, 
LONDON.” 


*," All letters intended for insertion in THE ENGINEER, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for lication, but as a proof of good faith. No notice what- 
ever can be taken of y icatu 


«* We cannot undertake to return drawings or manuscripts; we must there 
fore request correspondents to keep copies. 

*,< In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by ws may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

H. 8.— We regret that we are unable to give you any assistance in obtaining 
registered telegraphic addresses. 

ALoysius.—The steam in the jacket must of necessity be hotter than Ue 
steam inside the cylinder, a fact which you seem to have overlooked. 








WATER BALANCE LIFT. 
(To the Bditor of The Engineer.) 

Sir,—I shall feel greatly obliged if any of your correspondents can 
refer me to a water balance lift at work yer: Ragen! weights to a con- 
siderable height. I want to lift railway trucks, say 12 tons gross, to a 
height of 60ft. M. Inst. C.E. 

December 28th, 
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from the office on the following terms (paid in advance):— 
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If credit occur, an extra charge of two shillings and sixpence per annum will 
be Tue ENGINEER is registered for transmission abroad. 

A complete set of THe ENGINEER can be had on application. 

In consequence of the reduction of postage on newspapers to one wniform 
rate for any destination outside the United Kingdom, Foreign Subscrip- 
tions will, until further notice, be received at the rates given below _ 
Foreign Subscribers paying in advance at these rates will receive 
Tue Enoineer weekly and post free. Subscriptions sent by Post-office 
Order must be accompanied by letter of advice to the Publisher. 
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MEETINGS NEXT WEEE. 

Junior Enoingeertne Socrety.—Monday, January 4th, at 3.30 p.m 
Visit the Candle Factory of Messrs. Price and Co. 

Civiy anp MecuanicaL Enoineers’ Society. — Wednesday, January 
6th, at the Westminster Palace Hotel, at 7 p.m. Ordinary meeting. 
Paper, ‘‘ The Square Drilling Machine and its Uses,” by Reginald Bolton 
(Vice-Pres.), Assoc. M. Inst. C.E. Syllabus :—The author discusses the 
general advantages of the machine, and describes its superior capabilities 
compared with ordinary drilling machines, even for circular work—A 
description of the machine follows, and of its Drege od and original conic 
motion, the invention of Messrs. Tyler and Ellis, also of their improve- 





ments in effecting the exact stetment of the cut, and in the recently 
added variable shape template—Other attempts at square drilling 
a tus are dealt with and criticised—The adaptability of the work of 

machine to engineering operati is di d, and a number of 
practical applications proposed, and further suggestions in engineering 
and other constructive work invited. 








Society or CuEmicaL InpUsTRY.—Monday, 4th inst. ‘The Galician 
Petroleum Industry,” by Mr. Beverton Redwood, F.I.C. 
GeoLoaists’ AssociaTion.—Friday, January 8th. ‘Geology of the 
Country round Stirling,” by H. W. Monckton, F.G.S. 
DEATHS. 
On the Zlst December, at San Remo, suddenly, Ropert STEPHENSON, 


Managing Director of the firm of Robert Stephenson and Co., Newcastle- 


on-Tyne, the eldest son of George Robert Stephenson, Glen Caladh Castle, 
Kyles of Bute, Scotland. 
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THE commercial events of the past year have, on the 
whole, been favourable. Trade, if not very good, has not 
been very bad; and of those branches of it which more 
immediately concern us, there has been little to complain. 
Engineers and shipbuilders have been busy; and at this 
moment, although orders are not coming in freely for 
engines and machinery, there is enough work in hand 
to suffice for a couple of months at least; and the 
opening of the new year will probably show that supply 
has not overtaken demand. Two factors have operated 
to affect trade. The first of these is the McKinley Tariff; 
the second, the Eight Hours’ movement. Concerning 
the first it is urged by the advocates of Protection that 
the trade of the United States has been really augmented 
instead of being depressed; but it must remain an 
unsolved problem whether it would or would not have 
been yet more augmented under the sway of a more 
moderate tariff. Great Britain remains the only free trade 
country ofimportance ; and the manifest tendency of other 
nations is to make Protection more and more stringent. 
It has recently been stated that there cannot be more 
than about £75,000,000 of gold coinage in circulation 
in this country, and that the bank reserve seldom exceeds 
£25,000,000. But the Mint estimate of 1890 was that the 
total gold coin in the kingdom was worth £102,250,000. 
Some financiers assert that there is a steady drain of gold 
going on due to the fact that other nations will not take 
our manufactures freely. The drain is not heavy, and is 
attended with various oscillations; but on the whole, the 
balance of trade in gold, if we may use the word, is 
against us. Mr. Goschen has taken alarm, and proposes 
to augment the gold reserve by an issue of £1 notes; 
such notes circulate freely and serve a useful purpose 
in Scotland and Ireland. The fact that the Bank of 
England was able to borrow, and the Bank of France to 
lend us £2,000,000 in gold, was a most important agent 
in averting a fearful commercial catastrophe last year ; 
but it is most inadvisable that such a nation as Great 
Britain should be compelled to borrow gold from other 
nations, and it must not be doubted that the possession 
of a larger reserve would serve to consolidate trade and 
place credit on a firmer basis. 

If we seek for the origin of the movement for an Act of 
Parliament to make an eight hours’ day compulsory, it 
will be found that it is politicalin the main. It has not 
originated with the great body of the workers of this 
country, but with a few of the leaders of the New 
Unionism, who, to judge from their utterances before the 
Labour Comunission, care nothing about the consequences. 
These men were, to use a well-understood political slang 
phrase, “in want of cry,” and the Eight Hours Bill 
served their purpose. It is really scarcely worth while 
to point out that while, on the one hand, the interference 
of Parliament is not needed, because the working men of 
Great Britain can work just as many or as few hours as 
they please, no Act of the kind could be enforced. 
Practically, it would have the effect of fixing wages by 
Act of Parliament; an experiment which has been 
repeatedly tried and has always failed, simply because 
the course of trade cannot be controlled by legislation of 
this kind. Thus, for example, no effort made by any 
Government, however autocratic, can fix the value of 
paper money; but that is simply because trade is 
independent of Governments. We have had recent 
examples in South America, which are sufficiently con- 
vincing on this point. There is no reason but one 
why the length of the working day should be any par- 
ticular number of hours, and that is that in the course of 
each year a certain quantity of work must be done. If 
it is not done then the nation will suffer. For example, 
if the coal miners decided that they would reduce the 
working hours per week to twenty-four, it is certain that the 
quantity of coal raised would be diminished to about 
one-half what it is at present. The result would be a 
rise in the price of iron to prohibitive rates; railway 
fares would go up; the prices of every commodity would 
augment ; thousands of the working population would be 
left without employment. We have had a terribly bitter 
experience of what the want of raw material can do 
furnished us in the cotton famine of 1862 and 1863. The 
men may urge, however, that although each works fewer 
hours, double and treble shifts may be employed, so that 
the whole quantity of coal raised would remain unaltered. 
But in that case the earnings of each man would fall. 
If they did not, then the price of coal would go up, 
and the result would be the same as_ before. 
Another effect of the change would be the migra- 
tion of capital. It is absolutely certain that the 
length of the working day is fixed by conditions which 
are impregnable. Nothing can render a reduction in 
working hours possible but such an increase in the 
natural prosperity of the country that it can afford to 
take more rest than it does now. There are conditions 
under which very high wages are paid; but it is more 
than doubtful if high wages are an unmixed boon. In 











Australia, for example, we find high wages combined 
with an absence of enterprise and a lack of capital. 
While those who are employed get about twice as much 
pay as they could earn in this country, thousands are on 
the edge of starvation, and the resources of the country 
remain undeveloped because capital will not flow into it. 

The past year has been noteworthy for the number of 
important strikes which have taken place, all of which 
have ended disastrously for the men. It is quite well 
understood that the Union leaders receive more remunera- 
tion than they could earn by the practice of their trade. 
They make a good thing of Unionism. The leaders of 
the New Unionism deem it to be essential that they 
should continuously agitate. They can never, like the 
leaders of the Old Unionism, let well alone. The result 
is unwarrantable strikes. We have repeatedly pointed 
out in these pages that a justifiable strike is always 
successful, and it is invariably short lived. There is 
scarcely an instance on record in which the employers 
have held out more than a fortnight, and then been 
beaten. But the New Union leaders have thisand a great 
deal more to learn, and we cordially endorse a suggestion 
made not long since to the effect that whenever a strike 
is in progress, the leaders should be put on strike pay. 
This would save an immense amount of trouble. 

A strike is an exceedingly brutal method of solving a 
difficulty or arranging a dispute. It is neither more 
nor less than war on a small scale. In civilised 
communities strikes on anything like a large scale ought 
to be impossible. The labours of the Union leaders and of 
the masters alike should be devoted to arranging methods 
by which wages and hours would be settled by Boards of 
Arbitration similar to that which has worked so well in 
the iron trade of the North. The scheme has, we know, 
often been tried and failed; but we are not aware that 
the true cause of the failure has heretofore been stated. 
It is to be sought in the constitution, or rather in the 
want of constitution, of the Boards. These have had no 
fixed principles on which to work. They had no standard 
to which all questions might be referred. Their delibera- 
tions were simply manifestations of personal proclivities 
and idiosyncrasies, and their pronouncements lacked 
authority. The proper course is to define certain fixed 
rules—to prepare, in short, a constitution, to lay down a 
few simple laws, and then the work of the Board becomes 
judicial. For example, the members of the association 
being employers, agree, let us say, to pay 8d. per hour to 
fitters. Certain men assert, however, that there are so 
many stoppages and dockings that they cannot earn 8d. an 
hour. The duty of the Board is, then, not confined to 
saying whether 8d. an hour is or is not sufficient pay, but 
whether the men are or are not prevented by unfair 
expedients from earning that sum. This very limitation 
of function would consolidate the power of the Board. 
We earnestly commend to the consideration of masters 
and men the advisability of setting up the arbitration 
system on a more extended and sounder basis than it has 
had to stand on hitherto. The movement, we believe, 
only needs the energetic action of some master spirit to 
render it a success; and even partial success in the first 
instance would mean a very great deal, and would do 
much to strengthen trade and promote prosperity in this 
country. 


CIVIL ENGINEERING. 


When we sit down at the end of each year to write 
our annual retrospect and prospect of engineering accom- 
plishments and projects, almost the first thing to be 
done is to separate the various subjects into those 
branches of engineering to which they relate. The first 
is always that comprehensive branch known as Civil 
Engineering. We are often tempted to consider the 
separation of the various branches in order that civil 
engineering shall not necessarily appear to be a pro- 
fession which is distinct from mechanical engineering, 
sanitary engineering, and electrical engineering. It is 
often contended that as the term civil engineering 
is, fundamentally, only one by which the work of 
those who profess it is distinguished from that of the 
military engineer, all the branches above alluded to 
are merely parts of the work of the civil engineer. This 
is without any doubt true as a generalisation now, as in 
the time when Tredgold wrote his celebrated description 
of the work comprised within the professional scope of 
the civil engineer. 

From the point of view of the Institution of Civil 
Engineers for which this description was written, its 
truth must also be allowed. That is to say, all these 
different branches of engineering are practised by different 
engineers, all of whom are civilian engineers. Under 
this comprehensive title the engineer of roads and 
bridges, tunnels and harbours, of steam engines and 
ships, and of cranes and hoists and locomotives, of . 
dynamos and telegraph cables and apparatus, of sewers 
and ventilators, of chemical machinery, of flour mills and 
textile machinery, of steam-ploughs and thrashing 
machines, of winding engines and mine-pumps, all are 
civilian engineers, and if of sufficient competence in 
any one of these parts, are eligible for election into the 
Institution of Civil Engineers. From the point of view, 
therefore, of this Institution, a classification which sepa- 
rates civil engineers from mining or mechanical engineers 
is not a proper one. Although we may admit this, we 
must, on the other hand, claim as a matter of public 
convenience that this classification is expedient, and 
one which is so nearly the best possible that itis not 
desirable to disturb it. The civil engineer of to-day 
may, perhaps, be more of a specialist than was the civil 
engineer of the days of Smeaton, of the great John 
Rennie, of Cubit, and Telford, and Tredgold. There are, 
however, many who are practising civil engineering in 
the broader sense understood by Smeaton, and Watt, and 
Rennie, and this must be so as long as the mechanical 
art remains so necessary in the execution of the work of 
the engineer who builds bridges, or alters the face of the 
globe with his railways and canals. We therefore fear 
that we must retain that classification which is now 
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understood by the world at large, which will probably 
stick to it whether we do or not. 

During the year which has just closed, the civil engi- 
neer has been very fully occupied all over the world, 
although but few remarkable works have been completed. 
The history of the year in this branch has been more one 
of commencements and of promising projects than of 
completions. No very striking novelties in the methods 
of procedure have been brought forward, and although 
the “ Proceedings” of the Institution of Civil Engineers 
ranged over a great variety of subjects, no startling 
novelty or achievement was referred to in them. 

In England the Manchester Ship Canal has probably 
attracted more attention than any other piece of engi- 
neering work, and although the scheme is still very far 
from realisation, it is a work of such magnitude that the 
completion of the parts which have been filled with 
water is in itself of great public interest. Some of the 
main features are referred to farther on, and numerous 
illustrations have appeared in our pages during the past 
twelve months.* 

In water supply the two great schemes of the last 
decade have made substantial advance. The Act of 
Parliament for the supply of Manchester from Thirlmere 
in Cumberland was obtained in 1879; that for the supply 
of Liverpool! from the river Vyrnwy in Montgomeryshire 
in 1880. Mr. Hill’s aqueduct from the north was, how- 
ever, not begun till some time after Mr. Deacon’s from 
the south. The former is still incomplete, and the 
latter, although almost entirely finished more than a 
year ago, still lacks an important link. We have on 
several occasions referred to the Vyrnwy aqueduct tunnel 
under the Mersey, without which Liverpool cannot 
receive the full benefit of her magnificent undertaking. 
Though shorter than the original Mersey tunnel, which 
was for the most part in rock, this aqueduct tunnel is a 
much more difficult undertaking, being entirely in open 
ballast and sand full of water in direct communication 
with the river above. As regards the variability of these 
strata,and the consequent difficulty of adapting any 
single shield to work well in all of them, this tunnel 
appears to differ from any hitherto constructed. It is 
satisfactory to know, however, that the work is now pro- 
gressing rapidly. The recent rate of driving has been 
very nearly 5O0ft. a week, and within a few more months 
the connection ought to be made. We may therefore 
fairly expect the Vyrnwy works will be opened during the 
coming summer. During the year we have illustrated some 
of the important works on the Vyrnwy Aqueduct, in- 
cluding the Norton Tower, which has been completed.!4 

During the year another step has been taken in connec- 
tion with the London water supply, but it is a step that 
bears no evidence of its position in the ladder leading to 
a final settlement of the question®®. In this connection a 
serious lesson is to be drawn from the experience of 
Liverpool and Manchester. It cannot be said that the 
promotors or engineers of either the Vyrnwy or Thirl- 
mere schemes have lacked energy; but it is already more 
than thirteen years since the plans for the Thirlmere 
work, as approved by Parliament, were deposited, and of 
course much longer since the scheme was originally 
worked out; while the Vyrnwy scheme was projected 
by Mr. Deacon’s reports fifteen years ago, and though 
the plans were desposited more than twelve years since, 
the work is only now approaching completion. We can- 
not too strongly point out how extremely unlikely it is 
that a scheme for London with an aqueduct nearly 
twice the length of those required for Liverpool 
and Manchester, and with manifold greater works— 
though these are the longest aqueducts, and in many 
respects the greatest works of water supply hitherto 
constructed in ancient or modern times—will be com- 
pleted in anything like the ten years sometimes loosely 
assigned for the undertaking. 

Among the important water supply schemes is that of 
Birmingham,}® by means of which it is proposed to 
obtain a supply from the rivers Elan and Claerwen and 
their tributaries, in the counties of Cardigan, Radnor, 
Brecknock, and Montgomery, is one of the biggest. It 
includes provision for a population of 600,000 and com- 
pensation water to the amount of no less than 22} million 
gallons per day. According to Mr. Mansergh this does 
not much affect the supplies available from Wales for 
other towns. 

The drainage of the valley of Mexico*! has proved to be 
a difficult work. As has already been announced in 
several of the newspapers, Messrs. Reed and Campbell 
have been obliged to notify the Government of 
impossibility of carrying out the tunnel for the drainage 
of the valley of Mexico under the terms of the contract 
under which they were working, in consequence of 
unexpected difficulties owing to the amount of water 
being so far in excess of anything that was contemplated 
atthe time ofenteringinto thecontract. This, however, will 
not interfere with the ultimate success of the undertaking. 
The tunnel works are still being carried vigorously forward 
by Messrs. Read and Campbell as agents for the Govern- 
ment, pending the arrangement of anew contract, the terms 
of which the Government are at present considering. 
From the latest advices it appears probable that the 
present negotiations will come to a satisfactory conclu- 
tion. The Government on their side are most anxious to 
cet the work done, and have expressed their satisfaction 
at the courageous and persevering manner in which the 
contractors have throughout wrestled with the difficul- 
ties they have had to meet, and the contractors are 
equally anxious to bring it to a successful issue. That 
the completion of the tunnel will take longer than was 
anticipated is inevitable, but its final completion will not 
be delayed by the present negotiations; and of the 
ultimate success of the undertaking there is little reason 
to have any apprehension. 
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The railway work of the year includes the completion 
of the Didcot, Newbury, and Southampton Railway,? of 
a great quantity of heavy and important work on the 
Great Western Railway, in the completion of the four lines 
to Didcot, of more heavy work on the same line in the 
construction of viaducts in the west of England, and of 
a great deal of heavy railway work in Derbyshire, by the 
North-Western and Midland Railway Companies. The 
Dore and Chinley Railway, about twenty miles in length, 
which is to connect the Midland line, near Sheffield, 
with the Peak line of the same company, affording alter- 
native route for the Midland, and a competitor of the 
Manchester, Sheffield, and Lincolnshire Railway, has 
proved to be a very diflicult piece of work in some parts. 
It might almost be described as a line of viaducts and 
tunnels, through scenery which at least rivals that of the 
line which runs through Millersdale, Darleydale, Mat- 
lock, and Cromford. The tunnel under the Longshawe 
Moors, the longest in Great Britain, with the exception of 
the Severn tunnel, namely, three and three-quarter miles, 
has proved very wet. At the Padleigh Wood end over 
seven million gallons of water per day have to be contended 
with, as recently mentioned in our columns.* The North- 
Western line from Buxton to Ashbourne, making another 
part of Derbyshire accessible through beautiful country, 
has made great progress, and a good deal of work has 
been done on the West Highland Railway, although with 
certain troubles.* 

The Lancashire, Derbyshire, and East Coast Railway 
is the most extensive piece of railway work sanctioned 
last year. Considerable progress has been made by the 
engineer of the line, Mr. R. E. Cooper, during the year. 
Tenders have been received for the construction of the cen- 
tral section between Chesterfield and Lincoln, contracts for 
the construction of which will be shortly let, and it is 
anticipated that within the next month the works of the 
Bolsover tunnel—which is the heaviest portion on the 
central section—will be commenced. This is the longest 
line authorised by Parliament in any one session within 
recent years, in fact, it is doubtful if any line of equal 
length—1603 miles—was ever authorised complete in any 
single session. There are nine viaducts on the line, the 
highest, over Monsal Dale, being 272ft. high; there are 
also sixteen tunnels, the longest being 4210 yards. 

The company for constructing this line was promoted 
by the principal landowners and others having property 
along its course. One of the principal objects in its pro- 
motion was for the purpose of ieedinainn the large coal- 
field at present untouched in the district known as “‘ The 
Dukeries.” This coalfield has an area of 200 square 
miles. he present output of coal along the course of the 
railway amounts to about 5,000,000 tons per annum, and 
it is anticipated that within the next few years, when 
railway facilities have been afforded, the output will be 
doubled. New pits have been sunk on the route since 
this railway was projected, and others will shortly be 
commenced. The new line will traverse the coalfield 
for a distance of 23 miles. By the agreement with the 
Great Eastern Railway Company this coal can be 
supplied through that company’s system far more 
conveniently than at present to the Eastern Coun- 
ties and the East-end of London. The railway 
may be divided into three sections. ‘The western 
part will provide for the export of Derbyshire coal 
vid Liverpool and Birkenhead, and will open up a 
shorter route to many places of importance, and give 
access to the Cheshire lines. The central portion, from 
Chesterfield and Beighton Junction to Lincoln, will bring 
the Great Eastern Railway Company into Chesterfield 
and the Derbyshire coalfield, as well as to the great iron- 
works scattered about that district. It will also, through 
the junction at Beighton with the Manchester, Sheffield, 
and Lincolnshire, afford a means of exchange of traffic 
between Sheffield and the Eastern Counties and London, 
vid the Great Eastern system. The eastern portion, 
between Lincoln and the sea, affords a means for the 
convenient and cheap export of coal. The North Sea 
harbour and dock, previously authorised, is situated 
about thirty miles south of Grimsby. It has the 
advantage of being accessible, at comparatively small 
cost, in any state of the tide, and will be connected not 
only with the new line, but also with the Great Northern 
Railway, through the Sutton and Willoughby Railway, 
which was constructed about four years since, and is 
worked by the Great Northern. 

Boring operations in connection with the Central 
London Railway® have been made during the year, 
and considerable progress made in the preparations 
for the work of construction. The City and South 
London Railway has been at work throughout the year 
with an amount of success which has been sufficient to 
show that there is ample work for the line to do when it 
is fully equipped with the more powerful and trust- 
worthy locomotives, and when two of the stations, 
more particularly that at King William-street, have 
been extended in length, as is proposed under the 
Bill now in Parliament. It will be remembered that the 
Central London Railway is also to be worked by electric 
locomotives, and that it has been decided to work the 
Liverpool overhead railway by the same means. In the 
latter case there is no doubt that this system offers great 
advantages, though it cannot yet include economy as one 
of them for working tunnels. However, it is questionable 
whether the electric locomotive will long retain the 
greatest reasons for its adoption, namely, that it avoids 
all introduction of products of combustion into the tunnel. 
There has been at work lately at Neasden a length of 
half a-mile of a system of smoke-trunks, by means of 
which the products of combustion of fuel used in ordinary 
locomotives are prevented from entering the tunnels 
while the engines may be at work. This is the system 
devised by Mr. C. Anderson, and illustrated in our 
columns three years ago®. At Neasden the apparatus 
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has been fully tested by the Metropolitan Railway 
Company, and it has been proved to be a working 
success. This being so, and as the locomotive is one of 
the most economical of engines, it 1s now possible for lines 
such as the Central London, on which very heavy traftic 
will have to be dealt with, to be worked é. steam loco. 
motives and the exhausting system as now at work at 
Neasden. We shall describe and illustrate this apparatus 
in an early issue, as it has an important bearing on the 
working of all underground railways, and particularly ag 
it prevents the very rapid destruction of the wrought iron 
girders upon them, by the action of the dilute sulphuric 
acid which is found in them by the sulphurous products 
and steam. 

The Manchester, Sheffield, and London line vid Ayles. 
bury and the Metropolitan Railway, often spoken of as 
Watkin’s Line,? powers for part of which were secured 
last session, is again in Parliament. The year has been 
employed in modifying the plans and securing working 
arrangements with other companies and with property 
owners along the London part of the line and main 
station. A provisional agreement has been come to 
between the Boards of the Company and of the Great 
Northern, subject to the passing of the Manchester, 
Sheffield, and Lincolnshire Railway Company’s Bill, 
which provides for the termination of the existing 
agreements between the two Companies; and in lieu 
thereof, for the mutual interchange of running powers, 
through rates, station accommodation, and conveyance 
of through traffic, so as to maintain the integrity of the 
through services of trains between the systems of the 
two Companies. The arrangement provides the fullest 
facilities to the public for the interchange of all classes 
of traffic on and over the two railways. Subject to 
these terms the opposition of the Great Northern 
Company to the Bill for the extension of the Manchester, 
Sheffield, ann Lincolnshire Railway to London will be 
abandoned. 

During the year the works of the Liverpool Overhead 
Railway® have been vigorously proceeded with, and the 
line is expected to be completed in the summer of this 
year. It has been decided to work it by electricity, 
using motor cars, instead of separate locomotives and 
carriages as on the South London line. The line is six 
miles long, and the generating station is being erected 
near the middle of the railway. There are several 
opening bridges, and the structure is composed entirely 
of iron and steel, spanning for the most part the existing 
dock railway, which will thus be left free for the goods 
traffic of the docks. The passengers will be carried 
overhead at about three times the speed of the present 
conveyances on the dock railway. The engineers are 
Sir Douglas Fox and Mr. Greathead, and the contractors 
Mr. J. W. Willans for the works and the Electric Con- 
struction Corporation for the electrical equipment. 

The Brighton Railway has made itself remarkable 
during the year, partly by the celebration of its jubilee, 
and partly as having been the cause, owing to the failure 
of acast iron bridge at Norwood Junction,® of a very 
large quantity of small bridgework all over the country. 
Part of an interesting railway abroad has been completed, 
namely, Jaffa to Jerusalem, and numerous important 
railway projects in Africa and the Colonies have been 
brought forward. Among these may be mentioned the 
proposition to construct a grand trunk line through 
British Central Africa!®, and important extensions of the 
Natal Railways which are in progress.!1 

Of somewhat less importance to Englishmen, but not 
of less interest, is the Siberian Railway,'? of which we 
recently gave an account. 

According to a recent telegram from Vladivostok, the 
work executed on Section 6 during the year has been as 
follows :—Of 3,176,000 cubic yards of earthwork between 
Vladivostok and Nekolsk—a distance of seventy-three 
miles—1,906,000 have been excavated. A spur of the 
Sechot-Alen mountain range has been tunnelled to the 
extent of 19,000 cubic yards. Three temporary stations 
have been erected, and two barracks put up for the 
accommodation of the workmen. About 3500 tons of 
rail have been delivered, and an equal quantity is on its 
way ; 27,000 rail fastenings and telegraph appliances have 
also been received. Contracts have been drawn out for 
furnishing telegraphic posts for the whole line; 200,000 
sleepers have been secured for about sixty-seven miles, 
and earthwork for a distance of 200 miles has been con- 
tracted for next year. The line between Vladivostok is 
expected to be open for temporary traffic by next autumn. 
The money required for the execution of the works will 
be raised year by year as required. If the Government 
are unable to raise it within the empire, they will be 
accommodated by several American syndicates who have 
already made offers. 

Ship railways are not making much progress. Work 
on the Chignecto ship railway, which has been partly 
constructed, has been suspended for the want of funds, 
and the Canadian Government is to be appealed to for 
assistance. The ship railway, by which Messrs. Kinipple 
and Smith proposed, on Smith’s system, for connecting 
the Bristol and English Channels, has not, as far as we 
are aware, made any noteworthy progress. 

During the year the gliding railway!? which was at 
work in the Paris Exhibition of 1889; but we are not 
aware that proof has been afforded of the advantages of 
this system, unless perhaps it be for the very few lines 
on which natural water power is to be found. 

Among the railway projects in Parliament this year 
some of the most interesting are those which concern 
London; they are the City and South London Exten- 
sion, Great Northern and City to Moorgate-street, the 
Waterloo and Royal Exchange Railway,!* the Waterloo 
and City Railway, the Hampstead, St. Pancras, and 

7 Tue Enaineer, vol, lxxi., pp. 12, 873. 
* Tae Encineer, vol. lxx., p. 181. 

® Tue ENGINEER, Vol. 1xxii., p. 377. 

10 Tue ENGINEER, Vol. lxxii., pp. 89, 61. 
14 Tue ENGINEER, Vol. lxxii., p. 475. 

12 Tae ENGINEER, vol. Ilxxii., p. 453. 


1 «THE ENGINEER, Vol. Ixxi., p. 266. 
18 Tar EnGInerRr, vol lxxii., p. 456. 








eee Et ed 


eo @ 


were Bw ee ges 


Jan. 1, 1892. 


THE ENGINEER. 


11 





——_—_ 





———— 
Charing Cross Railway, and the Waterloo and Baker- 
street Railway. All these, with the exception of 
the line from Waterloo to the Royal Exchange, are 
chiefly tunnel railways. This line, however, proposes 
to make a direct overhead connection or ordinary over- 
head line, so that trains may run direct from Waterloo 
into the City, and by a spur line making a similar connec- 
tion with the Brighton Railway at London Bridge. The 
question of cost will be a material one in connection 
with these lines, and it can hardly be expected that the 
advantages aimed at by the direct connection by the 
important railways with the City without changes can be 
obtained except at enormous cost. 

It is, however, quite open to question whether the 
direct connection is worth the cost, even if that were not 
much in excess of the underground lines which at the 
main stationsinvolve achange. The through trains from 
a great main line could from any one direction only be 
comparatively few per day. On the other hand, the 
underground line may afford a rapid exchange for all 
those passengers from such main lines who require an 
immediate connection from whatever train they may 
arrive by. ‘These exchange underground lines may thus 
be best for all the business passenger traffic of morning 
and afternoon in and out of London. 

During the past year the City and South London 
Railway, opened at the end of 1890, has demonstrated 
the capability of electricity to work a heavy under- 
ground passenger traffic. From the opening of the line 
to the present time trains have been run throughout each 
day at intervals of from four to six minutes each way, 
and over six millions of passengers have been carried 
without an accident. There have been occasional 
hitches, as was inevitable; but for regularity of service 
the line will compare favourably with any of the 
suburban lines, upon all of which during the recent fogs 
the traffic was disorganised, and the delays were frequent 
and long. 

The Central London Railway Bill, rejected in 1890, 
when it was fiercely opposed, became an Act of Parlie- 
ment last session, when the opposition was less bitter, 
and the feasibility of working it by electricity was no 
longer questioned. This important line will traverse the 
main east and west artery of London, from Shepherd’s 
Bush to the Exchange, a distance of six miles. The 
company is applying in the | gwen session for power to 
go on to Liverpool-street and Broad-street Stations, and 
there to exchange traffic with the Great Eastern and 
North London companies. There are to be stations at 
all the principal centres of traffic along the route. The 
line will consist of two separate tunnels, one for the up 
and the other for the down traffic. Electricity is to be 
the motive power. Numerous borings from the surface 
are now being made to determine the exact position of 
the London clay through which the tunnels will be 
driven, by means of shields and other appliances, similar 
to those so successfully used on the South London line. 

In addition to the Extension above referred to, of which 
Sir John Fowler, Sir Benjamin Baker, and Mr. J. H. 
Greathead are the engineers, there are several other 
important proposals for underground electric railways to 
be brought before Parliament in the approaching session. 

The proposed line from Waterloo to the City would be 
a boon to a majority of the passengers carried to and 
from Waterloo Station by the South-Western Company, 
who now have no comfortable or rapid means of transit 
between that station and the City. Passing under the 
Thames and Queen Victoria-street, the line will terminate 
at the eastern extremity of that street, and the distance 
—about a mile and a-half—should be accomplished in 
five minutes. 

Another line from Waterloo, also to pass under the 
Thames, is proposed from that station to Baker-street, with 
intermediate stations at Northumberland-avenue — ex- 
changing with the South-Eastern and District Railways 

—Piccadilly-cireus, and Oxford-circus—exchanging with 
the Central London Railway. The engineers of the two 
Waterloo lines are Messrs. Galbraith and Church and 
Mr. Greathead. The Hampstead, St. Pancras and 
Charing Cross Railway, about 5} miles long, is intended 
to provide for the North and South traffic, between the 
three great termini at King’s-cross, St. Pancras and 
Euston, by a line from the first-named terminus, passing 
under St. Pancras Station and Drummond-street, Totten- 
ham Court-road and Charing Cross-road, to the corner 
of King William-street and the Strand, with an 
inclined subway for passengers into Charing Cross 
Station. A branch running northwards from Tottenham 
Court-road to Chalk Farm and Hampstead will afford 
railway accommodation where it is much needed. The 
facilities for getting from Charing Cross to the beautiful 
northern heights of London are at present of the weakest 
and slowest description. 

Another northern line is the proposed Great Northern 
and City Railway, starting by a junction with the Great 
Northern Railway, near Finsbury Park, and terminating 
in Moorgate-street, near the Metropolitan Railway, with 
intermediate stations in Islington and at Old-street. The 
engineers of the two last-named lines are Sir Douglas 
Fox and Mr. Francis Fox and Mr. Greathead. 

The City and South London Railway Company pro- 
posed last year a line between Islington and the City, 
with a connecting subway for foot passengers between 
the proposed and the existing lines. The proposal was 
opposed on the ground that there was no physical 
connection for the trains, and the Bill was rejected by 
a Committee of the House of Commons. The company 
is now applying for power to construct the line, with a 
junction with the existing railway on the south side of 
the Thames, an exchange station and subway at London 
Bridge for the Brighton Company’s passengers, and an 
inclined subway for an exchange of traffic with the 
Metropolitan Railways at the Monument. The new line 
would be about 2} miles in length. Mr. Greathead is 
the engineer. 

In all these proposed railways the up and down lines 
are proposed to be placed in separate tunnels at such a 





depth as to avoid interference with existing sewers, pipes, 
&e., and having hydraulic lifts and stairs, and, in some 
cases, inclines at the stations. The tunnels are to be 
constructed by means of shields driven forward by 
hydraulic pressure. Grouting is to be forced into all 
spaces between the tunnel linings and the surrounding 
soil, and compressed air plant is to be kept in readiness 
for use where necessary, to avoid the pumping of water. 

The most interesting event of the year in connection 
with bridge engineering has been the failure of the 
Moenchenstein Bridge, which was unfortunately attended 
with such shockingly fatal results. We have published 
numerous illustrations illustrative of this catastrophe, 
and more recently the report of the engineers employed 
to investigate the cause of the failure.1® One great 
lesson to be learnt from this failure is the fact, as Sir 
Benjamin Baker has said on a memorable occasion, a 
string of formule will not make a bridge engineer. The 
bridge was strong enough in parts, and as far as sec- 
tional areas were concerned, was in most respects what 
would perhaps be called scientifically accurate. But in 
several ways the girders were defective from the struc- 
tural point of view of the practical experienced engineer. 
We need not dwell upon this now, however, as we shall 
refer to it in some detail in a future impression. 

Considerable progress has been made with the con- 
struction of the Tower Bridge during the last year. 
About three-fourths of the steelwork, or over 7000 tons, 
has now been delivered at the site, and nearly one-half 
of the total amount required has been erected and 
finished. As the remaining portion is of a simpler 
character than that already built, it is hoped the contract 
for the steelwork of the bridge will be finished before 
the end of 1892. The huge moving leaves are about to 
be erected, the chains for suspending the approach spans 
are partly built, and the high-level footway is built out 
for about 40ft. from each pier, over the central span, and 
it is expected these will meet in about six weeks. The 
masonry of the bridge is also being proceeded with, and 
the large river piers are practically completed up to the 
road level, while the masonry at the north abutment is 
built up to the top of the steel columns. Nearly all the 
hydraulic machinery for working the opening span has 
been delivered, and is now being fixed. When it is said 
that the main shaft, upon which these leaves will turn, 
weighs 28 tons, some idea can be formed of the magni- 
tude of this structure. A large amount of work, however, 
still remains to be done, and in our opinion enough to 
last to the end of 1893. 

Some progress has been made in connection with the 
Blackwall tunnel, in that the contract has been let for 
its construction. It appears to us to be very much open 
to question whether this step on the part of the London 
County Council is a good one; the completion of the 
tunnel may possibly improve the value of some of the 
land on the south side of the Thames, but this is not 
quite a sufficient reason for the expenditure of nearly 
£1,000,000. A tunnel that can a be reached by ap- 
proaches nearly a quarter of a mile inland from the river 
must fail to provide accommodation for a large part of 
the expected cross-river traffic. On the other hand, if 
lifts be provided near the river side for lowering and then 
raising the traffic, then it would certainly be better to 
employ lifts to raise the traffic to, and lower it from, a 
single span high-level bridge, for this could certainly be 
constructed for less money than is to be expended on the 
tunnel. Another crossing will no doubt be required 
between Blackwall and the Tower Bridge, and in con- 
nection with this we shall, in a future impression, 
describe what seems to be a most desirable form of 
structure for this purpose. 

Sydney, New South Wales, is busy with important 
bridge and railway projects. Already designs have been 
sent in by some well-known engineers in this country, for 
a bridge to replace the existing wooden bridge across the 
river entrance to Darling Harbour. Numerous designs 
and projects have been made public for the extension and 
a of the railway accommodation of Sydney 
and its suburbs, and a Royal Commission upon these has 
issued its report. A design by Mr. S. Pollitzer for 
improved accommodation includes a bridge like the Forth 
Bridge, between Daw’s Point and Milsom’s Point at Sydney 
Cove. The bridge it is proposed shall have a width of 
66ft. and be about 180ft. above high-water, the width 
including a railway and two common roads. The pro- 
posed span is 1700ft.; but as the depth is not great, there 
seems to be absolutely no reason for resorting to such a 
long expensive span, especially as it involves a gradient 
on either side of 1 in 33. A lower bridge with smaller 
spans—one to open—would cost very much less, even 
with the capitalised cost of working, to say nothing of 
the objection to the gradient of 1 in 33. The Commis- 
sion have, however, concluded to do nothing at present 
that would require very big structures. 

To the Nicaragua!® and other canal schemes we have 
referred at length on p. 4 in “ Harbours and Waterways.” 

The work of improving the harbour of Coatzacoalcos, 
Mexico, for which a contract has been made with the 
Mexican Harbour Improvement Company of Illinois, will 
be under the charge of engineer E. L. Corthell, so long 
associated with the late Captain Eads in his many 
important works. This will, it is said, save 2400 miles of 
distance in the traffic from New York and New Orleans, 
that now goes by the way of the Isthmus of Panama, as 
the Tehuantepec Railway will connect Coatzacoalcos with 
Salina Cruz, where it is proposed to build a breakwater 
for the protection of the shipping, the depth of water 
being ample there, although it is now but an open road- 
prec | The depth of water at the crest of the bar at the 
mouth of Rio Coatzacoalcos is from 18ft. to 15ft.; and, as 
the river is a very large one, no trouble is anticipated in 
its scouring through, so as to obtain a channel for the 
passage of vessels of the greatest depth, the harbour 
itself within the shore line having ample accommodation 
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for the largest fleets. Arrangements for the commence- 
ment of the jetties are expected to be made at once. 


MECHANICAL ENGINEERING. 


What progress in mechanical engineering has taken 
place during the past year? The answer must depend 
on the meaning attached to the word “ progress.” If it 
is strictly defined as indicating startling innovations on 
normal methods of design and construction, then the 
answer must be that no progress has been made. If, on 
the other hand, we say that apparently small improvements 
have been effected in matters of detail, then it is quite 
certain that the world has not stood still. Very creat 
prominence has justly been given, both in this country 
and in the United States, to say nothing of Germany 
and France, to the mechanics of electricity. We refer 
in another place to the electrical history of the past year, 
but something remains to be said here on an important 
point now taxing the brains of makers of steam engines. It 
has been held until recently by all electrical engineers, with 
the exception of Mr. Ferranti, that, on the whole, the best 
method of fitting up an electrical installation consists in 
using a number of engines and dynamos of comparatively 
small power, 200-horse power being regarded as about 
the maximum limit; but as the work to be done has 
increased, it begins to be recognised that 200-horse power 
is too small a unit, andit is now a moot point whether 
500-horse power should not be the minimum unit and 
1000-horse power the maximum. Taking the smaller of 
the two, we find that in an installation employing, say, 
1500-horse power, there will be four engines and four 
dynamos each of 500-horse power. Each of these sets 
will have a district to itself, the fourth being a reserve, but 
they must all be interchangeable, so that any set can light 
any district. The demand for current is exceedingly 
variable. At first about 50-horse power will suffice. As 
the night advances, and more and more lamps are put in 
circuit, the demand for power advances, and at last the 
maximum is reached. In London experience goes to 
show that this seldom lasts more than an hour, 
but short as the period is the engines and boilers must 
be able to cope with it. What kind of engine are we to 
use which will be fairly economical under these highly 
abnormal conditions? If triple-expansion engines are 
employed, then it is certain that at the lowest powers 
the last cylinder will only be a drag on the engine, very 
frequently drowned with water. If a compromise is 
made, then at the high powers the engine will be 
wasteful. The puzzle is to hit on the happy medium in 
size, and power, and number of engines, which will give 
the least consumption of coal on each month’s run. 
The problem is very difficult of solution. It would 
occupy much more space than we can devote to it now to 
deal with it fully. It must suffice to call attention to it 
as one deserving a great deal of consideration. Another 
point is the speed at which the engines are torun. No 
quite satisfactory system of driving dynamos faster than 
the engines has yet been devised. Belts leave much to 
be desired, and rope gearing is little if any better. The 
manifest tendency is to couple the dynamos direct to 
the crank-shaft, and few firms have been more successful 
in this direction than that of Van den Kerchove of Ghent, 
whose machinery has already been fully illustrated and 
described in our pages. If we keep down to 500-horse 
power, then it seems certain that a speed of over 200 revo- 
lutions per minute must be adopted, and the difficulties 
which stand in the way of producing double-acting 
engines for this speed and power are so great that we 
know as a matter of fact that firm after firm has declined 
to tender for engines of the kind which must be capable 
of running for many hours without stopping at very 
variable powers, the speed remaining constant. 

Many years ago we pointed out in this journal that 
high-speed engines would never be made really suc- 
cessful unless they weresingle-acting. With the article in 
question, no doubt, originated the movement in favour of 
single-acting engines, which has now attained such consider- 
able proportions. Hitherto, however, it has been impos- 
sible to obtain engines of this type large enough to render 
them suitable as maximum units in great electrical instal- 
lations. Messrs. Willans and Robinson have, however, 
not remained idle; and it is, we believe, an open secret 
that they are now putting down single-acting high-speed 
engines, for driving cotton mills, indicating 500-horse 
power. Great improvements in workmanship have done 
something to modify conditions; and Messrs. Bellis, to 
name one among a few special firms, have achieved a 
great deal of success with high-speed double-acting 
engines up to 100 or 150 indicated horse-power. But, on 
the whole, it appears to us that in the long run the single- 
acting engine must have the advantage, in that it will 
require much less skilled attention to keep it in order 
than will suffice for its double-acting rival. 

Probably the most important form of steam machinery 
is the marine engine, not only because of the conditions 
under which it works, but because of the great power it 
is called upon to exert. Naturally its most interesting 
application is to Atlantic steaming. The success of the 
four great liners, Teutonic, Majestic, City of Paris, and 
City of New York, has stimulated demand, and the 
Cunard Company has resolved to add to its fleet, and place 
two ships on the Atlantic which will outstrip the racers 
we have named. Various reports concerning these ships 
have been made public. We can assure our readers that 
they are all, more or less, pure invention. The company 
and the builders have resolved, wisely as we think, to 
publish not asingle scrap of information about the vessels 
for the present. 

The visitor to the late Naval Exhibition interested in 
shipping will have remarked at each of the several 
exhibits of the great firms a model of a projected steamer, 
intended to reduce the present record of the six-days’ 
voyage across the Atlantic—the ne plus ultra at this 
time of steam navigation. To secure this present result 
a continuous steaming for the six days at 20-knot speed is 
requisite, not to mention an extra day or two at each end 
of the voyage. The City of Paris and the City of New 
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York, Fiirst Bismark, Teutonic, and Majestic are capable 
of this, _ the Umbria and Etruria close behind 
at 18to19knots. Only ten years ago the average passage, 
reckoned in the same way as from land to land—or 
Queenstown to Sandy Hook—was seven days with a speed 
of 17 knots, the performance of such vessels as the 
Arizona and Alaska. Twenty years ago the length of the 
voyage was estimated as seven and a-half to eight days 
at a speed of 16 knots, the performance of such typical 
vessels as the Germanic and Britannic of the White Star 
fleet of 5000 tons and 5000-horse power. Thirty years 
ago the paddle steamer was not yet driven off the ocean, 
and we find the Scotia crossing in between eight and nine 
days, at aspeed of 13 or 14 knots. In 1858 ten and a-half 
to twelve and a-half days was allowed for the passage 
between Liverpool and New York. So as we recede we 
finally arrive at the pioneer vessels, the Sirius and Great 
Western, crossing in fourteen to eighteen days at a speed 
of 6 to 8 knots. For these historical details an interest- 
ing paper may be consulted, ‘‘ De Toenemende Grootte 
der Zee-Stoombooten,” 1888, by Professor A. Huet, of the 
Delft Polytechnic School. 

Each of the last two or three decades has thus succeeded, 
always, however, withincreasing difficulty, in knocking off 
a day from the duration of the voyage. But although the 
present six-day 20-knot boats are of extreme size and 
power, and date only from the last two or three years, 
still the world of travellers declares itself unsatisfied. 
Already we hear that another day must be struck off, and 
that five-day steamers have become a necessity of 
modern requirements, keeping up a continuous ocean 
speed of 233 knots to 24 knots. Shipbuilders and engi- 
neers are ashamed to mention the word impossible ; and 
designers are already at work, as we saw in the Naval Ex- 
hibition, but only so far in the model stage ; as the ab- 
sence of any of the well-known distinguishing blazons 
of the foremost lines was sufficient to show that no order 
had been placed for the construction of the real vessel. 
It will take a very short time to examine the task of 
the naval architect required to secure these onerous and 
magnificent conditions, five days’ continuous ocean steam- 
ing at a speed of 24 knots. 

The most practical theory-despising among them 
must for the nonce become a theorist, and argue from 
the known to the unknown; and, firstly, the practical 
man will turn—secretly perhaps, but wisely—to the 
invaluable experiments and laws laid down so clearly by 
the late Mr. Froude. Although primarily-designed to 
assist the Admiralty in arguing from the resistance of a 
model to that of the full-sized vessel, the practical man 
need not thereby despise Froude’s laws, as he is able to 
choose his model to any scale he likes, and he can take 
his experiments ready made by practice on a large scale, 
as Newton took the phenomena of astronomy for the 
illustration of the mechanical laws. Suppose, then, he 
takes the City of Paris as his model, 560ft. by 63ft., in 
round numbers 10,000 tons displacement and 20,000- 
horse power, for a speed of 20 knots, with a coal 
capacity of 2000 tons, sufficient, with contingencies, for 
@ voyage of six to eight days. Or we may take a later 
20-knot vessel, the Fiirst Bismark, 500ft. by 50ft., 
8000 tons, and 16,000-horse power, speed 20 knots, and 
coal capacity 2700 tons, to allow for the entire length of 
voyage to Germany. 

In Froude’s method of comparison the laws of 
mechanical similitude are preserved if we make the 
displacements of the model and of its copy in the ratio 
of the sixth power of the speeds designed, or the 
length as the square of the speed. Our new 24 knot 
vessel, taking the City of Paris as the model, would there- 
fore have 10,000 (24 + 20)° = 29,860, say 30,000 tons 
displacement, and would be 800ft. x 90ft. in dimensions. 
The horse-power would have to be as the seventh power 
of the speed, and our vessel would therefore have 20,000 
(24 + 20)’, or say 72,000-horse power. Further applica- 
tions of Froude’s laws of similitude will show that the 
steam pressure and piston speed would have to be raised 
20 per cent., while the revolutions were discounted 
20 per cent., supposing the engines and propellers to be 
increased in size to scale. To provide the requisite 
enormous boiler power, all geometrical scale would 
disappear ; but it would carry us too far at present to 
follow up this interesting comparison. 

Our naval architect is not likely at present to proceed 
further with this monstrous design, exceeding even the 
Great Eastern in size, if only because no dock is in exist- 
ence capable of receiving such a ship. He has, however, 
learnt something of value, namely, that this vessel, if the 
proper similitude is carried out, is capable of keeping up 
a speed of 24 knots for five days, with ample coal supply, 
provided the boilers are not found to occupy all the 
available space. For it is an immediate consequence of 
Froude’s laws, that in similar vessels run at correspond- 
ing speeds over the same voyage, the coal capacity is 
proportionately the same, or that a ton of coal will carry 
the same number of tons of displacement over the same 
distance. Thus our enlarged City of Paris would require 
to carry about 4000 tons of coal, burning 800 tons a day. 

With the Britannic and Germanic as models of 5000 
tons and 5000-horse power at 16-knot speed, the 24-knot 
vessel would require to be of 57,000 tons and 85,000- 
horse power, to carry sufficient coal for the voyage of 
3000 miles. These enormous vessels being out of the 
question, the designer must reduce the size. But now the 
City of Paris will no longer serve as a model, he must 
look elsewhere for a vessel of high speed and smaller 
scale, and naturally he picks out a torpedo boat at the 
other end of the scale. A speed of 24 knots—and it is 
claimed even of 25, 26, and 27 knots—has been attained 
on the mile by a.torpedo boat. But such a performance 
is useless for our mode of comparison, as sufficient fuel 
at this high speed for ten or twelve hours only at most 
can be carried—a voyage of, say, 500 miles; while our 
steamer is required to c coal for 3000 miles. The 
Russian torpedo boat Wiborg, for instance, is designed to 
carry coal for 1200 miles at 10-knot speed; but at 20 knots 
this fuel would last only twenty-seven hours, carrying the 





vessel 540 miles. It will now be found that with this 
limited coal capacity the speed of the ordinary torpedo 
boat must be reduced considerably below 10 knots for it 
to be able to cross the Atlantic, 3000 miles under steam ; 
so that, even at a possible speed of 10 knots for 
the voyage, the full-sized 24-knot five-day vessel, of 
which the best torpedo boat is the model, must have 
(2°4)®, say 200 times the tonnage, and (2°4)’, or 460 times 
the horse-power. The enlarged Wiborg would thus not 
differ much from the elarged City of Paris. A better model 
to select would be one of the most recent despatch boats, 
commerce destroyers, or torpedo catchers, recently 
designed by Mr. W. H. White, for our Navy—the Intrepid 
or Endymion, for instance. The Intrepid is 300ft. b 
44ft., 3600 tons, and 9000-horse power for 20-knot speed, 
with 800 hours coal capacity for 8000 miles, at 10-knot 
speed; which will reduce to 3000 miles at 16 knots, 
and 2000 miles to 20 knots. 

The Endymion is 360ft. by 60ft., with coal capacity for 
2800 miles at 18-knot speed, or for about 144 hours or 
six days. The enlarged Endymion for the same voyage 
of 2800 miles in five days, or at 214-knot speed, would be 
44 per cent. larger and broader, that is 520ft. by 86ft., 
and of threefold tonnage, and of three and a-half times, 
or about 30,000-horse power—about the dimensions of the 
Fiirst Bismark, but much more powerfully engined. 
This agrees fairly with the estimate in the Scientific 
American of 19th September, 1891, where it is stated 
that twenty-two boilers, at a working pressure of 180 lb. 
on the square inch, would be required, allowing 141]b. 
of coal per horse-power hour. 

The Intrepid, enlarged to a 24-knot boat, for the same 
length of voyage of 3000 miles, would be 650ft. by 100ft., 
40,000 tons, and about 45,000-horse power. So now we 
are nearing the Messrs. Thomson design in the Naval 
Exhibition of the five-day steamer, 23}-knot speed, 
630ft. by 73ft., and 30,000 to 40,000-horse power. 

No one doubts the ability of our shipbuilding yards to 
turn out these monsters; and on the measured mile, 
and for a good long distance, we shall certainly see the 
contract speeds attained and some excelled. But the 
whole difficulty turns on the question of the coal 
capacity, and whether it is sufficient to last for even five 
days or for 3000 miles. Every effort then must be made 
to shorten the length of the voyage from port to port; 
and we may yet see Galway and Halifax, only 2200 miles 
apart, once more mentioned as the starting points of the 
voyage as of old, in the earliest days of steam naviga- 
tion. In those days the question of fuel supply was a 
difficulty, even at the then slow speeds, in consequence 
of the wasteful character of the engines, burning from 
71b. of coal and upwards per horse-power hour. Dr. 
Lardner’s calculations, based upon the average perform- 
ance of those days, justified him in saying that steam 
navigation could not pay—as was really the case until 
the introduction of the compound engine. 

It is recorded in Admiral Preble’s “Origin and 
Development of Steam Navigation,” Philadelphia, 1883, 
page 160, that the Sirius, 700 tons, and 320-horse power, on 
her return voyage had to burn up all that could be spared 
on board, and took seventeen days to reach Falmouth. 
An interesting old book to consult now is Atherton’s 
“Tables of Steamship Capacity,” 1854, based as they are 
upon the performance of the marine engine of the day. 
Atherton calculates that a 10,000-ton vessel could at 
20 knots carry only 204 tons of cargo 1676 miles, while 
a 5000-ton vessel at 18 knots on a voyage of 3000 miles 
could carry no cargo at all. Also that the cost per ton 
of cargo at 16 knots would be twenty times the cost at 
eight knots, implying a coal consumption reaching to 
12 1b. per horse-power hour. It is quite possible that 
some invention is still latent which will enable us to go 
considerably below the present average consumption of 
2lb. to 14 lb. per horse-power hour; but at present our 
rate of progress appears asymptotic to a definite limit. 

To conclude, the whole difficulty is one of fuel supply, 
and it is useless to employ a fast torpedo boat as our 
model, except at the speed at which the torpedo boat 
can carry her own fuel to cross the Atlantic. If the 
voyage must be reduced in time, let it be reduced from 
six days to four, by running between Galway and 
Halifax, a problem not too extravagant in its demands 
for modern engineering capabilities. A statement has 
recently gained a certain amount of: circulation to the 
effect that the Inman Company was about to use petro- 
leum as fuel, in order to obtain more steam. We have 
the best possible authority for saying that there is not the 
least syllable of truth in this rumour. It has also been 
stated that since solid piston valves have been fitted to 
the Teutonic in lieu of the original spring ring valves, she 
has steamed faster. This rumour is only partially true. 
Her record, outward passage, of 5 days 16 hours 81 min., 
was made on her previous voyage. She has, however, 
since made her three fastest trips homewards. 

In locomotive engines, the most startling innovation of 
the past year was no doubt Mr. Webb’s new compound 
engine Greater Britain, illustrated in our impression for 
November 20th. This engine is in many respects a 
revival of old ideas in a new form. Thus, for example, 
the long boiler was patented by Stephenson in the early 
days of railways, and because a dimension cannot be 
patented, he protected his design by claiming a locomo- 
tive with the axles all placed between the fire-box and 
smoke-box, an arrangement which rendered a long boiler 
necessary. The intermediate combustion chamber was 
originally used by Mr. Cudworth and others. Mr. Webb, 
it will be seen, makes all his boiler tubes of the same 
diameter. It seems to us, however, that it would be 
better to make the first set of tubes fewer in number 
and of larger diameter, so that the flame traversing 
them might not be extinguished, and then by the 
admission of a moderate quantity of air to the inter- 
mediate box, the last might be filled by an intense body 
of flame. However, it is certain that the boiler as it 
stands is extremely economical. The loose excentric 
and snugs on the low-pressure crank shaft is, of 
course, the old marine reversing gear, and it is worth 











notice that for some time this has been applied by Mr, 
Latham with very great advantages in the way of reducing 
weight, complication, first cost, and wear and tear to the 
low-pressure valve of triple-expansion marine engines, 
These can always be reversed by the use of the two first 
cylinders only, and the shaft revolves within the low. 
pressure excentric until the snugs come in contact, when 
the valve is put in motion. The action is just the same 
in the Greater Britain. 

Concerning compound locomotives in general, the 
dispute still rages as to what amount of economy igs 
secured by their use. No doubt the main cause of 
uncertainty lies in the varying conditions under which 
the engines are used. On the whole the evidence appears 
to be in favour of the compound engine. It is worth 
notice, however, that complaints reach us that the high. 
pressure cylinders in double-cylinder compounds, whether 
inside or outside, are always drowned with water. This 
is precisely similar to what takes place in the high. 
pressure cylinders of triple-expansion engines; and, 
assuming the statement to be true, it is sufficiently 
puzzling. In this country little or nothing has been done 
during the last year in the way of extending the use of 
compound locomotives; but at the other side of the 
Atlantic railway men are experimenting vigorously with 
them. The following table, for which we are indebted to 
the United States Railroad Gazette, gives particulars of 
all the compound locomotives now being built in the 
United States, with the exception of several which Messrs, 
Baldwin have in hand :— 
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Speaking of compound locomotives, one of our 
American contemporaries says, ‘‘Ten months’ tests on 
the East Tennessee, Virginia, and Georgia, showed a 
saving of 25 per cent., and this is close to the average 
shown in all the careful tests of fuel economy which have 
been reported. To show the importance of this saving, 
on roads where coal is expensive, take the Southern 
Pacific system, which in 1889 spent 5,020,724 dols. for 
locomotive fuel. If 25 per cent. of this were saved, the 
gain would be 1,255,181 dols., which is over 8 per cent. of 
the net earnings of the whole system in that year.” 
Either coal must be enormously expensive on the 
Southern Pacific system, or the engines using it are 
desperately wasteful of it. It seems that under the 
circumstances the difficulty would be not so much to 
produce an engine that was better, as to devise one 
equally bad. 

An interesting experiment is about to be carried out 
on the Chicago, Milwaukee and St. Paul Railway. The 
Rhode Island Locomotive Works will construct for that 
road one simple and one compound engine of the Ameri- 
can type, which will when completed be placed in com- 
petition with each other, and the committee of the Ameri- 
can Master Mechanics’ Association will be permitted to 
make such experiments with them as they deem of value in 
their investigations on compound locomotives. The 
simple engine will have 17in. by 24in. cylinders, 
62in. driving wheels, a crown bar boiler, the fire-box of 
which will be between the frames,a weight of about 
26 tons upon the drivers, and will in nearly every respect 
represent the typical American eight-wheeled engine of 
that size. The compound engine will be exactly like 
it, except in those features which pertain to the com- 
pounding, and that portion of the engine will be con- 
structed from the designs employed by the Rhode Island 
Locomotive Works. The Baldwin Locomotive Works is 
also building two compound locomotives upon which the 
committee can conduct such tests as they see fit. One of 
these engines is to be a consolidation and the other a ten- 
wheeled locomotive, and each is to be of the four-cylinder 
Vauclain type. The consolidation engine will have 13in. 
and 2lin. by 26in. cylinders, 51lin. drivers, a 60in. boiler, 
a total wheel base of 21ft. 9in., and a total weight of 
about 55 tons. The ten-wheeled locomotive is designed 
for heavy passenger service, and will have 14in. and 24in. 
by 23in. cylinders, 72in. drivers, a total wheel base of 
28ft. 4in., and a weight in working order of nearly 60 tons. 

The Philadelphia and Reading Railroad Company has 
placed an order for twenty-one compound locomotives 
with the Baldwin Locomotive Works. Of these engines 
twenty are for regular freight service, and are of two 
classes—ten Class I, with cylinders 14in. and 24in. in 
diameter, and ten of Class L, with cylinders 18in. und 
22in. in diameter. The remaining engine of the order is 
to be used for fast passenger service. The high-pressure 
cylinder of this engine will be 18in. in diameter, the low- 
pressure 22in. The drivers will be 6ft. 6in. in diameter 
outside of the tire, and the engine will weigh when com- 
plete about fifty-three tons. This engine will have a 
Wootten boiler, and will be carried upon four driving 
wheels, a leading two-wheeled truck, and a trailing two- 
wheeled truck under the fire-box. The engine is designed 
throughout for exceptionally fast speed. 

It is evident that however economical in fuel a com- 
pound locomotive may be, if the cost of repairs and main- 
tenance is considerable the advantage will soon disappear. 


* The diameter is the equivalent of the actual cylinder of 29}in. dia- 
meter, less the space, 16}in. diameter, occupied by the high-pressure 
cylinder. 
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Unfortunately on the subject there is little or no informa- 

tion available. None at all is to be had in this country; 
not much anywhere. The following figures, given by 
Mr. C. H. Hudson, general manager of the East Tennes- 
see and Georgia Railway, in a paper read last October 
before the Western Society of Engineers, are consequently 
all the more valuable; the compound engines were of 
the two-cylinder type. Four simple engines in six 
months ran 76,827 miles; total cost of running repairs 
done, 1812°66 dols.; cost ng mile run, 1°70 cents. In 
the same time and over the same ground the two com- 

ound engines ran 89,268 miles, and the running repairs 
cost 612°72 dols., or 1°55 cents per mile. The four 
simple engines hauled 1,456,978 car miles, or 19 cars per 
train, while the two compound engines hauled 835,830 
car miles, or 21°38 cars per train. During the same six 
months the two simple passenger engines ran 69,220 
miles, the cost of repairs being 1213°12 dols., or 1°75 cents 
per mile run, while the compound passenger engine ran 
29,864 miles, the cost of running repairs being 527°51 
dols., or 1°77 cents per mile run — substantially 
the same as the simple. These figures, of course, 
do not include any general over-hauling, as the 
engines were all new, but did cover the every-day work 
needed to keep the engines up to the standard. How 
much the general overhauling may be affected by the 
compounding cannot be determined by so short a 
trial. We have at various times referred to experi- 
ments carried out in America with locomotives. An 
important trial of this kind was made last May with 
a ten-wheeled express Baldwin engine on the Baltimore 
and Ohio Railway which is remarkable in two or three 
respects. One is the great weight of the engine and 
tender, 104°5 American tons, or 93°3 English tons. The 
engine has 28 square feet of grate, and 2035 square feet 
of heating surface. The cylinders are 2lin. diameter 
and 26in. stroke. The six-coupled wheels are 5ft. 2in. 
diameter. The load hauled was 154 English tons. 
The boiler made only 4°88lb. of steam per pound of 
coal. The consumption was at the rate of 166 lb. per 
square foot of grate per hour. The vacuum in the smoke- 
box reached as much as 16in. of water. The speed never 
exceeded twenty-five miles an hour—at this speed the 
indicated power sometimes reached 1300 horses. The 
load was hauled up an incline known as the Piedmont 
Grade, nearly seventeen miles long, very uniform, and 
rising at the rate of approximately 100ft. to the mile. 
That is to say, the engine climbed 1659ft. vertically, 
while it ran 89,000ft. horizontally, or, say, 1 in 54. The 
gross load was about 553,280 1b. The resistance of 
gravity amounted to 10,2461b., or at 25 miles an hour 
this amounts to 682 indicated horse-power, or about one- 
half the power developed in the cylinders. If we take 
the rolling, &c., resistance at 10lb. per ton, we have 
165-horse power. That is to say, the total power required 
to haul the train would be 848 sianunel | horse-power, 
leaving 452-horse power unaccounted for. What became 
of it we are quite unable tosay. Of course 101b. per ton 
is an extravagant allowance for 25 miles an hour. 

During the past few months various accounts have 
reached this country of extremely fast long runs made on 
American railways. We cannot do better, while on this 
subject, than refer our readers to Mr. Angus Sinclair’s 
excellent letter in our impression for Dec. 18th. Nothing, 
however, is more perplexing to an English reader than the 
various statements which gain currency at the other side 
of the Atlantic. Thus, for example, we should apparently 
be justified in saying that these high speeds have only 
been attained by the use of locomotives of enormous 
weight and power. But just when we have made up our 
minds on this point, we find the following paragraph :— 
“Last week,” says our contemporary, ‘“‘we gave an 
account of a remarkable fast heavy run on the Pennsyl- 
vania lines. At that time we were not in possession of 
detailed information regarding the engines. We have 
since received the following, which gives the heating 
surface and grate area: The engine at the head of the 
train was a small, old, eight-wheeled engine, with a grate 
area of 14} square feet, and a heating surface of 8274 
square feet, 84 of which was in the fire-box and 7434 in 
the flues. The other engine was a modified class ‘O’ 
— with 344 square feet of grate and 1044 square feet 
of heating surface, of which 128 was in the fire-box and 
916 in the flues. The total heating surface in both 
engines was less than is now frequently had in one 
engine.” Really it seems as if the little old engine was 
not so much inferior to its gigantic successors. 

Before taking leave of American railway practice, we 
may say that inventors of automatic couplings still urge 
their wild career. Recently published statistics show that 
at the close of last year the number of freight cars equipped 
with automatic couplers and automatic brakes was 
129,804 of the former, and 110,127 with the latter. The 
total number of freight cars in the country was placed 
at 978,161. The number of locomotives given is 27,159. 
These figures must all be taken with some hesitation, as 
it is very difficult to obtain information of the kind in the 
States. Notwithstanding the couplers and the brakes 
the sacrifice of life is awful, and it really seems strange 
that a people so ingenious can devise no method 
of reducing the number of deaths and mutilations. 
The number of employés killed during the year ending 
June 30th, 1889, on the railroads of the United States 
was 1972, and 20,028 were injured. During the year end- 
ing June 80th, 1890, 2451 were killed, and 22,390 injured. 
Coupling cars cost 300 killed and 6767 injured during the 
year ending June 30th, 1889, and 869 killed and 7841 
injured during the year ending June 80th, 1890. During 
the two years mentioned 1209 employés were killed by 
falling from trains, and 10,497 injured. 

Mr. Chris. Andersen’s invention, to which we have 
already alluded, possesses an importance which can 
scarcely be over-estimated. At various times it has been 
proposed that a trunk should be put up in the roof of 
the Metropolitan Railway tunnels, into which the pro- 
ducts of combustion from the engines could be delivered. 
Nothing could, however, be done in this way for obvious 





reasons. Mr. Andersen puts a trunk between the rails 
with a flat top; every few feet a valve of thin stamped 
steel is fitted, Under the locomotive is hung a species of 
chamber or box communicating with the smoke-box. As 
the engine runs along it depresses the valves, and opens 
communication between the smoke-box and the trunk. 
This last is kept expanded by rotary “ blowers ” placed 
about one and a-half miles apart. The whole of the pro- 
ducts of combustion are drawn into the trunk. Experi- 
ments made at Neasdon have proved quite successful. In 
: ag impression we shall deal with this system at more 
ength. 

The most interesting event likely to take place on an 
English railway during the present year is the final 
abandonment of the broad gauge on the Great Western 
system, which will occur in May. The attention of the 
engineers of the company during the past year has been 
mainly concentrated on the preparations necessary for 
the conversion of the gauge, and in the consideration of a 
large number of matters in connection with engine shed 
and station accommodation which have been standing 
over from previous years, pending the settlement of the 
conversion of gauge question. We may mention that on 
the first of June, 1890, a fast train, known as “‘ The Cornish- 
man,” was put on and has proved a great success. The 
down train leaves Paddington at 10.15 a.m., and stops 
three times only between London and Plymouth, viz.:— 
Swindon, 77} miles ; Bristol, 118} miles; and Exeter, 
1714 miles; arriving at Penzance, 328 miles, 6.57 p.m. 
The last run therefore is 157 miles without a stop. 
The return train leaves Penzance at 11.10 a.m., and 
arrives at London 7.50 p.m. 

In Europe nothing very noteworthy in railway practice 
has taken place during the past year, if we except the con- 
struction of double-boiler locomotives by M. Flamand, on 
the Eastern Railway of France. We have already illustrated 
the first of these engines, on the 18th November, which has 
been so successful that twelve new engines have been 
ordered. The first of these has been running for some little 
time, and made the subject of careful experiment. We 
propose to illustrate it in an early impression, and will 
therefore say nothing more concerning it here. 

Concerning the details of steam engine construction in 
general there is very little new to note. Mr. David Joy, 
not content with what he has already done in valve gear, 
has in hand an entirely novel invention. As the patents 
are not yet complete, we must not say much concerning 
this. When we state that he proposes to do away with 
links of all kinds and reduce the valve gear to its 
simplest elements, we have said enough to indicate how 
great will be the advantage gained provided it is found 
that in practice the experience he has already had is con- 
firmed. In marine engines several firms are now making 
quadruple expansion engines working at 180 lb. to 
200 lb. pressure. Mr. William Allen, of Sunderland, 
seems to have been very successful in this direction. One 
of the difficulties met with lies in making really tight 
boiler work with steel plates 1}in. thick. Mr. Allen gets 
over this by fitting three smaller instead of two larger 
boilers, or two smaller instead of one larger boiler; and 
in the former case he dispenses with the donkey or cargo 
boiler, using one of the main boilers instead. The system 
seems to answer very well. 

In a recent impression we suggested the substitution 
of rivetted or welded engine frames for cast iron or steel. 
In this country steel frames have proved tolerably suc- 
cessful, but they are nearly as heavy ascastiron. In the 
United States, whatever else they can do, they seem 
to be quite incompetent to make adequate steel castings 
—at least, that is what Mr. Melville, as head of the 
Bureau of Steam Engineering, says. ‘The department 
continues to have the most discouraging experience with 
cast steel, and forged or rolled steel or cast iron has had 
to be largely substituted in its place. In some cases the 
castings have been reinforced with steel-plates, and in 
others they have been made abnormally heavy and 
machined to size. The makers of steel castings admit 
that many failures have occurred, but claim that the 
designs for machinery call for shapes that cannot be 
successfully cast in steel. They say that if they were 
permitted to modify the shapes and split up the casting 
into as many parts as they desired, they could guarantee 
good work. Without exception, the steel makers have 
been met in friendly spirit by the Bureau, and every 
reasonable change which they have suggested has been 
allowed. But there must, of course, be a limit to this. 
We do not design machinery for amusement nor to ascer- 
tain if steelmakers can cast the parts, but to answer certain 
very definite purposes. If cast steel will fill the requirements 
better than any other metal, we desire to use it ; but if we 
are to be hampered by being limited to a few shapes, and 
having pieces which would be one easy casting in iron 
cut up into a number, involving expensive machine work 
to fit together, and the uncertainty of bolted joints in the 
very places where simplicity and solidity are most needed, 
then the conclusion cannot be avoided that steel castings 
are not desirable for such purposes. The little progress 
made in the production of steel castings was proved in a 
marked degree with the engine columns of a certain 
ship. These were perfectly plain hollow columns, and in 
cast iron would have been the simplest kind of work; 
in cast steel every one was so imperfect that they could 
not be used. After the failure of these columns, the steel- 
makers claimed that they were of a shape impossible to 
cast in steel; but before the castings were found de- 
fective not one of the makers thought there would be the 
least trouble in making them.” As regards the question 
of design, we cannot resist reproducing one more 
passage from this report ; we commend it to the careful 
attention of those who believe that technical colleges and 
schools can at all events turn out competent draughts- 
men :— This department has always maintained that the 
best designer of marine machinery is the man who has 
learned by practical experience at sea, and in charge of it, 
what to strive for and what to avoid. Many designs look 
attractive on paper to the disastrously ingenious draughts- 
man, who has never seen them utterly fail to work at 


sea; but the trained engineer who has lost hours of 
important time in repairing such puzzles learns to avoid 
them almost by intuition.” 

A few curiosities have been produced during the year. 
One is the rocking-piston engine, illustrated in our impres- 
sion for October 2nd ; this is a revival of Ericsson’s well- 
known engine. Another is the rotary engine designed by 
Mr. A. G. Brown, of Swindridgemuir, Ayrshire, and now 
being made by Messrs. Paul and Co., of Dumbarton. 
Professor Jamieson, of the Glasgow and West of Scotland 
Technical School, has been experimenting with this 
engine, which he says is a success both economically and 
mechanically. The engine consists mainly of an excentric 
revolving inside a ring fitted with swinging “ door” 
abutments. At 590 revolutions per minute the engine 
tested gave about 20-brake horse-power, and used 31°5 lb. 
of water per indicated horse-power per hour. Thisis about 
the same result as that obtained, we believe, many years ago 
with the Manley engine made by the Reading Ironworks 
Company. Only time can show whether the Brown 
engine possesses those elements of permanent efficiency 
which have hitherto been lacking in rotary engines. 
A third curiosity is the U.S. steam launch Norwood. This 
boat has a displacement of only 5 tons, and Mr. C. D. 
Mosher has succeeded in getting the engines to indicate 
400-horse power, or 80-horse power to the ton. No 
trustworthy particulars can be had concerning her best 
speed, but it seems certain that she has done a measured 
mile in still water in 2min. 12sec., or 27°27 miles an 
hour. It is probable that she could attain this speed 
with less power if only she could be prevented from 
“squatting” at the stern. The total weight of the 
boiler is only 4000 lb., so that it gives one-horse power for 
each 101b. it weighs—veritably a curiosity. 

No remarkable improvements have been made in gas 
engines during the year, but a number of firms have been 
added to the list of makers. Some of these have intro- 
duced some simplifications, but most of them are working 
on the Beau de Rocha cycle. One of them—Day’s engine 
—is of a very simple kind, in which an impulse is given 
during each revolution, air or gas being admitted by ports 
past the piston, and a scavenging charge admitted from 
the crank chamber, which is closed. Among the new 
engines is that made by Messrs. Wells, in which a novel 
governing arrangement in employed in a simple engine. 
Messrs. Tangye and Messrs. Robey and Co. are also 
making new engines. A very ingenious self-starting appa- 
ratus for gas engines?” has been made under Lanchester’s 
patents by Messrs. Barker and Co., Birmingham, and 
Messrs. J. H. Ladd and Co., London. Self-starting appa- 
ratus of the same kind has also been adopted by Messrs. 
Crossley Brothers. 

The economy in the consumption of gas has not, we 
believe, yet exceeded that of the Cycle engine, as shown 
by the Society of Arts trials, but several engines approach 
near to this, Some advance has been made in the con- 
struction of petroleum or oil engines. Messrs. Priest- 
man’s engine has been constructed as a launch engine, 
Messrs. Richard Hornsby and Sons have completed the 
Ackroyd engine, Messrs. Crossley are making a new ~ 
engine, and Messrs. Weyman and Co. have made the 
remarkably economical engine?* which we described in a 
recent issue, viz., the engine which gave in a trial we 
made a brake horse-power for 0°96 lb. of petroleum. 
Some extension in the use of Dowson’s gas for use in gas 
engines has been made, and Messrs. Crossley and Co. 
have now a large number of engines using this gas, in one 
mill alone 200-horse-power in gas engines is worked by 
means of Dowson’s gas. When itis remembered that this 
mode of obtaining motive power is much less costly than 
the same power from steam engines, it is very remarkable 
that its use is not extended even more rapidly. We 
recently made a trial run with a Cycle gas engine worked 
with this gas, at the Uxbridge Waterworks, and found 
that the consumption of coke and anthracite coal was 
only 1°67 lb. per horse-power in water lifted, and only a 
little over 1 lb. per indicated horse-power. ; 

Among the more important metallurgical operations 
of the year we may mention the success which seems to 
have attended the Elmore Copper Depositing Company 
in the production of steam piping. It is stated that an 
Elmore tube Yin. in diameter and in. thick has been 
tested against the best brazed tube obtainable, of similar 
size, made by the ordinary system. The tests showed that 
the brazed tube burst in an uneven manner at 448 lb. pres- 
sure. The Elmore tube stood 1456 lb. pressure, being over 
three times as strong, and then gave way gradually and 
evenly. Unfortunately, however, the Elmore process does 
not seem to be applicable to the production of bends, and it 
now remains to be seen whether or not it is possible to 
design a machine which could bend to a right-angle with 
a curve of easy radius such a pipe as that we have just 
named. It seems to us possible that some method of 
rolling out the tube on the outer side of the bend might 
be devised. In France it is stated that M. H. Bertrand 
has devised a modification of the Bower-Barff process, 
by which magnetic oxide is formed on iron to protect it. 
The process consists in depositing by one or other of the 
galvanoplastic methods a metal, susceptible of volatilisa- 
tion at about 1000 deg. C. After being coated with this 
metal the articles are placed in a furnace and heated to 
1000deg.C. Notwithstanding the envelope, theiron articles 
become oxidised, but without permitting the oxygen to 
accumulate in sufficient quantity to form sesqui-oxide of 
iron. At the same time the oxygen is enabled to 
penetrate in such quantity as to form magnetic oxide, 
and in four or five minutes the process is complete. 

The following statement concerning the cost of making 
pig iron in this country and the United States, is worth 
reproducing here. 


U.S. England. 
Coke used per ton pig... ... ... 25001b. ... 2500 1b. 
Cost of same atovens,... ... ... 2°25 dols.... 4°00 dols, 
Selling price pig No.3... ... ... 13°50 dols. ... 9°75 dols. 
Percentage cost of coketoton pig 163 va 
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Assuming 1} tons as the equivalent to the 22 cwt. of 
the English practice, 13°50 dols. as the price of pig iron 
at Pittsburgh as against 39s. in England, Connellsville 
coke 1°75 dols. f.o.b. cars and Durham 14s., the figures 
stand as in the preceding table. These figures are of 
course an approximation. 

The Americans appear to like the “‘ whalebacks * more 
and more as time lapses. We have spoken so fully con- 
cerning these queer craft, when the Charles W. Wetmore 
was in this country last summer, that further criticism is 
not now needed. The latest news of the boat is that she 
had arrived at Astoria, Oregon, after a voyage around Cape 
Horn. The Wetmore left Philadelphia on September 
19th with a cargo of machinery; she touched at Monte- 
video on October 20th, and reached Valparaiso on October 
5th. She passed San Francisco on December 4th, but 
lost her rudder about that point and was towed to Astoria 
by the steamer Zambesi. Her whole trip is regarded as a 
signal success by the American Steel Barge Company, the 
owners. It is not quite clear why, unless it is that they 
are delighted to find that she did not founder, and that her 
crew are alive. Very common ships get round the Horn. 
At Duluth, Minn., the keel has been laid by the American 
Steel Barge Works Company for the first of eight whale- 
backs, each of which will carry 140,000 bushels of wheat, 
and draw but 15ft. of water. They will be 825ft. long, 
over all, 42ft. beam, 25ft. deep, and are to be built exclu- 
sively for lake trade. The Steel Barge Company cer- 
tainly does not lack audacity, for it proposes to build a 
whaleback to cross the Atlantic in five days. The main 
saloon will be 280ft. long, 18ft. wide, and 14ft. high, and 
its floor will be elevated on pillars 10ft. from the main 
deck and 18ft. above the water-line. The company 
would do well to obtain some information concerning the 
Winans “cigar” steamer, which possesses much in 
common with the whaleback. 


ELECTRICAL ENGINEERING. 


In attempting to give a sketch of the progress made in 
electrical work during the past twelve months, it is 
obviously impossible to do more than allude briefly to the 
main points in the space at our disposal. The attention 
of large numbers of electricians has been drawn to the 
advantages which may be gained in many instances, and 
for many purposes, by the use of electricity at a high 
potential, and it is somewhat interesting to note how 
history repeats itself, and how the wave of original 
research sets first in one and then in another direction. 
Thus, in the early days of experiments upon electricity, 
frictional machines were used which produced feeble 
currents of electricity of high potential, and the earlier 
machines were capable of producing only alternating 
currents. These were then commutated, and the con- 
tinuous current machine rapidly developed. Within 
recent years, however, the alternating current system has 
come largely to the front, and is considered by most 
electricians to be the only method suitable for long 
distance transmission. The original work done by a few 
of the leading minds, opens out new fields into which the 
great body of inventors enter. The two chief points of 
interest in the past twelve months have, without doubt, 
been the Frankfort Exhibition and the Royal Naval 
Exhibition. The pages of THE ENGINEER have put our 
readers in possession of the chief points of interest in 
both these Exhibitions, and it therefore only remains to 
sketch rapidly the main features of each. The Paris 
Exhibition of 1889 was of such enormous proportions that 
it created doubts in many minds as to whether it would 
not be preferable to have Exhibitions which should each 
deal with some single branch of science orindustry. This 
view of the matter commended itself to the German mind 
most especially, and as many German towns were con- 
sidering the advisability of creating electric light stations, 
it was decided to hold a special Electrical Exhibition in 
Frankfort from May to October. The chief object of the 
Exhibition was to enable the municipal authorities of the 
various towns to inspect the actual working of different 
systems of supply, and to appointa body of experts who 
should make careful tests of the various plants exhibited 
and issue their official report thereon. The Exhibition 
was eminently successful and attracted great numbers of 
visitors. The municipal bodies paid a special visit, and a 
book called the “‘ Festschrift’ was published for their 
information, consisting of a series of compilations, each 
of which had been prepared by a manufacturer, and 
described some particular work which he had carried out. 
The book, though well illustrated, is somewhat disappoint- 
ing to the English engineer, as no attempt at arrange- 
ment or classification was made; it is, however, the first 
genuine attempt to place before the public ; in the form of 
a volume, descriptions of German central station lighting. 
A Congress of electricians was held at the Exhibition from 
September 5th to September 13th, and attracted large 
numbers of the leading engineers from the whole world. 
A great number of technical papers was read, the bulk 
of which were, however, givenin German. The principal 
point of attraction at Frankfort, was the bold and 
successful experiment of transmitting 300-horse power 
from Lauffen-on-the-Neckar to Frankfort-on-the-Maine, 
over a distance of 110 miles. 

This work was undertaken jointly by the Allgemeine 
Elektricitits Gesellschaft, of Berlin, and the Oerlikon 
Works, near Zurich. The name of Mr. Dolivo- 
Dobrowolski, the chief-engineer of the Berlin Works, has 
come prominently to the front, but Mr. C. E. L. Brown, 
late of the Oerlikon Works, should, without doubt, share 
the honour equally with him. Experiments were made 
at Oerlikon with currents at potentials reaching 30,000 
volts, and although the pressure actually used upon the 
line did not, we believe, exceed 18,000 volts, it was clearly 
proved that the machines and the insulation of the trans- 
formers were sufficiently good to be used for the higher 
pressures. The dynamos at Lauffen were driven by 
turbines, and produced the current at a lower pressure ; 
transformers were then employed to raise the pressure, 
and the current was transmitted through three wires to 
Frankfort, transformed down and used to drive motors 





and to light lamps. The system of working is that known 
as the “rotary” current or multiphase system. This 
part of the work was due to Mr. Dobrowolski, while the 
design of the transformers and motors was due to Mr. 
Brown. 

The rest of the Exhibition consisted of very various 
work, and Messrs. Siemens and Halske, of Berlin, and 
Messrs. Schuckert, of Nuremberg, had by far the largest 
and most varied exhibits. To an English engineer the 
workmanship appeared to be, as a rule, first-class; but 
the design of the machines was in many cases opposed 
very strongly to English and American practice the large 
commutators on the outside of hollow rotating armatures 
appeared very expensive to build and not to possess corre- 
sponding advantages. Distinct advances have, however, 
been made in the application of gas engines to drive 
dynamos direct, and we believe there is a large field for 
such plant. The great floor space occupied by some of 
the plants, such as those of Messrs. Ganz and Co., would 
preclude their use in London; in short, one was struck 
with the tendency to employ very large units of power 
on the Continent, instead of the small and numerous 
units which are almost universally employed in Great 
Britain and the United States, with the exception of the 
Deptford Station. No great advances seem to have been 
made in the construction of accumulators. Various 
forms of grid have been brought out by various inventors, 
some of which doubtless may be of some advantage in 
holding the paste firmly in position, but the form 
adopted finally by the Electrical Power Storage Company, 
appears to embody most of the advantages. 

As yet it has not been possible to diminish greatly 
the weight of accumulator cells, although it is stated 
by the Electrical Power Storage Company that the 
cost of maintenance does not now exceed 7} per 
cent. per annum on the cost of the cells. In England 
the chief collection of electrical machinery was at the 
Naval Exhibition, and the generating plant there used was 
intended to represent a central lighting station; the 
engines were all built by Messrs. Willans and Robinson, 
and the dynamos by Messrs. Siemens Bros. and Co.; 
the largest unit was one of 300-horse power, and the space 
occupied was exceedingly small. One of the most 
powerful arc lights yet made was placed in the model 
Eddystone Lighthouse, and fed by an alternating current. 
Improvements have been made by many firms in the 
plants intended for ship lighting, and these are now 
very compact. Electricity is being largely used for 
torpedo and submarine mine working, and the methods 
employed were shown at the Exhibition, although in a 
somewhat incomplete form. This special work is now 
being taught in Torpedo Schools, and for harbour and 
coast defence it is becoming of great importance. Elec- 
tric night sights for guns were shown on a small scale, 
and the most recent improvements in fuses intended to 
be fired by electricity. 

The electric lighting companies of London have 
been, in most cases, obliged to increase their plant; 
and both continuous current and alternate current sys- 
tems are running satisfactorily. The Millbank-street 
station of the Westminster Electric Supply Corporation 
has been completed, and the Eccleston-place station 
of the same company has now been supplied with 
plant and is producing current. The St. Pancras 
vestry have boldly undertaken the business of elec- 
tric supply, and their station at Stanhope-street, 
Euston-road, is rapidly approaching completion, under 
the superintendence of Prof. Henry Robinson. In order 
to interest the ratepayers of the district, a very success- 
ful exhibition of fittings and appliances was held in the 
Vestry Hall, and attracted a great deal of notice. The 
Metropolitan Electric Supply Company has completed 
its Manchester-square and Rathbone-place stations. 
The London Electric Supply Company has engaged Dr. 
Fleming, instead of Mr. Ferranti, as their consulting 
electrician, and at present they do not appear to intend to 
complete the enormous Ferranti machine, of which the 
parts are stacked up in the yard. The current is now 
being partly produced by the machines which were formerly 
in the Grosvenor Gallery, and by the alternators driven 
by the special engines built by Messrs. Hick, Hargreaves, 
and Company. Many novel and interesting phenomena 
due to the capacity of the cable have come to light 
during the constant work of supply to London. The 
principal want of the time for these stations appears 
to be a greater day load. The small “load factor,” as 
it has been happily termed by Mr. Crompton, is the 
great bugbear of all the supply companies, and it is 
hoped that in course of time sufficient motors will be 
connected to the mains to cause a more equable 
load; although even in such a case it is almost certain 
that a high maximum output would be reached at about 
5 p.m. in winter. 

While the multiphase system has caused so much 
attention to be directed to Germany, Mr. Rankin 
Kennedy has been perfecting his “‘ duplex pulsating 
system,” in which two alternating currents, in quadra- 
ture with one another, are rectified, so that all the 
phases are of the same sine; the maxima of one current 
occurring at the minima of the other, and thus obtaining 
a fluctuation not exceeding 14 percent. According to 
the inventor, he claims that in this way one plant may 
be employed to produce both alternating and practically 
continuous currents ; or, rather, in the latter case, 
currents so rectified as to produce results similar to 
those effected by continuous currents, such as the 
charging of accumulators. In dynamo construction, 
perhaps the most novel type is the Kingdon machine. 
This is an inductor dynamo, the magnets and armature 
being both stationary, and the inductors of solid iron 
revolving. These machines are in use at Woking, and 
one was exhibited at the Frankfort Exhibition. 

We have previously alluded to the probability that 
very much higher pressures will be used in the future 
than in the past, and if the analogy of the case of steam 
is of any weight, it would tend to add to this probability. 
Mr. Nikola Tesla, whose name is so well known for his 











work in connection with the production of an alternating 
current motor, has been carrying out some most remark. 
able experiments with alternating currents of high poten. 
tial, having also a very high frequency. At the meeting 
of the American Institute of ‘Flecteical Engineers on 
March 20th, Mr. Tesla employed a machine having 400 
poles, which, when run at full speed, enabled him to 
obtain 20,000 alternations per second. He believes 
that electro-magnetic waves cannot produce luminous 
effects unless they have the frequency of true light waves ; 
but this is not the case with electro-static waves or 
thrusts, as these can excite luminous radiation, no 
matter what their frequency may be. He made many 
experiments with Geissler tubes, and also with lamps, 
in which only one terminal was used; the filament con. 
sisted of a single rod which was in anon-striking vacuum, 
The energy was transferred entirely by condenser action 
through the coatings in the base of the lamp. He also 
showed how exhausted tubes could be made to glow in an 
electro-static field, so that if such tubes were merely 
hung up in a room in which such a field was produced 
they would be lighted up and could be moved about at 
will. These experiments created the most intense 
interest, and point to methods of producing light which 
may be used in the future. Mr. Tesla has promised to 
read a paper upon the subject before the Institution of 
Electrical Engineers in London during January. It is 
of course not an unusual thing to find that independent 
workers have been busy upon the same subject, and it 
appears that Mr. Rankin Kennedy, of > ly has 
also made a number of experiments, and has succeeded 
in producing a lamp in which two unconnected carbon 
filaments are used for the production of light. 

In electric railway work little more has been done in 
this country, although there are numerous projects 
talked of both for the metropolis and other parts. The 
City and South London Railway continues to work 
satisfactorily, and a series of observations has been made 
by Profs. Thorpe and Riicker upon the state of the 
magnetic field in the neighbourhood of the line. For 
this purpose, the apparatus was placed in houses near 
the line, and records of the effects at different distances 
from the line were tabulated. These experiments were 
undertaken to prove the difficulties which would ensue 
in testing in the laboratories at South Kensington if an 
electric railway were allowed to be constructed close to 
the science schools. 

The use of electricity appears to extend itself slowly to 
tramway working in this country. Although it has 
attained large proportions in the United States, no 
advance has been made with Mr. Lineff's system, which 
was to be used upon the Chiswick line. The use of accu- 
mulators on the Birmingham lines appears to be techni- 
cally successful, and the first overhead line in this 
country has been opened in Leeds; the whole of the work 
in Leeds is upon the Thomson-Houston system, and the 
cars, motors, and the whole of the plant have been brought 
over from the States. The trial trips were not quite 
satisfactory; but this, we believe, was merely due to a 
heated bearing, and the cars are now running quite 
successfully. There are now three chief rival systems 
in use here; the underground conduit, such as the 
Blackpool line, accumulator car, and overhead lines 
with trolley. 

The application of electricity to mining work has, until 
quite recently, been much greater in the United States 
than with us; but mining engineers have now become 
alive to its advantages, and several firms are devoting 
great attention to the subject. Messrs. W. T. Goolden 
and Co. have brought out a new type of coal cutter, con- 
sisting of a bar with separate cutters fixed into it, and 
this seems to have given good results when driven with 
an electric motor. Great improvements have been made 
in the motor itself, in order to preclude all danger of 
setting fire to explosive gases by means of sparks on the 
commutator. This firm, as well as the General Power 
and Traction Company and Messrs. Crompton, are now 
making electric hauling plant for mines, and the demand 
for this class of machine appears to be increasing. Some 
of the installations for lighting in mines have been 
put up in a very rough-and-ready manner, which 
will doubtless cause trouble in the future; and we have 
heard of old and broken iron and steel wire rope being 
employed as conductors. Such practice is undoubtedly a 
great mistake, and will probably lead to trouble in the 
future, which may bring the use of electricity in mines 
into disrepute. 

The telephone industry has increased in activity, and 
the prices of instruments have considerably decreased, 
owing to the expiration of various patents. The Bell 
telephone patent expired December 9th, 1890, the Edison 
patent on July 30th, 1891. The latter threw open the 
battery transmitter, by which alone long distance work 
is practicable. The construction of the London-Paris 
telephone cable is the greatest achievement in this direc- 
tion, and owing to the careful design of the cable a 
better result as to distinctness of enunciation is obtained 
than with many of the telephones employed for very 
short distances in the metropolis. The total distance 
between London and Paris is 297 miles on the line 
followed by the wires. The English end of the sub- 
marine cable comes ashore at St. Margaret’s Bay, near 
Dover, and the French landing place is Sangatte, near 
Calais. The formula K R gives a value 6044, which is 
well within the limit for good speaking. The telephone 
service in the metropolis has been considered so unsatis- 
factory that a long discussion has taken place in the 
technical and daily papers concerning the best method of 
telephoning large areas. Mr. Bennett read a paper at 
the British Association meeting at Cardiff, in which he 
proposed to divide such an area into square mile districts 
connected by radial mains from subsidiary centres, which 
were in turn to be connected with the main centres. 
This proposal was objected to by many, and gave rise to 
the discussion alluded to. 

The postal telegraph service attained its Governmental 
majority during the last twelve months, we mean that 
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it is twenty-one years since the people became sole 
possessors of the inland system of telegraphs, which had 
been previously carried on by private companies in the 
same way as the submarine telegraph is now worked. 
A very interesting exhibition of instruments was held at 
the Guildhall, where many of the old forms of apparatus 
were shown. 

Turning to the electrical work in private houses, we 
have to record the acceptance by the fire insurance com- 
panies of the Andrews’ concentric system of wiring. 
This system approaches very nearly in appearance to the 
ordinary gas system. One of the mains is inside an 
insulating covering, which is itself covered by a naked 
metal return lead. It is, therefore, quite immaterial 
whether the outer covering makes earth connection or not. 
The two mains are separated by a thin layer of insulation, 
andif this becomes deficient, a short circuit is produced 
and the fuse melts. This system cannot be applied 
upon systems of supply where some of the buildings are 
wired on the ordinary principle with wood casing. It is 





worthy of note that for some time past the Berlin 
Elektricitiits Werke have been using twin wires lightly in- | 
sulated fromeach other. The desire to make trustworthy | 
tests as to the efficiency of electricity meters led the 
Paris Municipal Council to offer prizes, which resulted in 
an exhibition of a number of patterns, and the prize of | 
10,000f. was divided equally between the exhibitors of | 
the Aron and the Thomson meters, also prizes of 1000f. 
each were awarded to the Frager and the Marés meters. 

The cost of the production of electric energy has 
occupied considerable attention, and now that the 
lighting companies have settled down to steady work it | 
will be possible to obtain accurate data. 

Electrolysis and electro-deposition of metals are | 
subjects which have received special notice. The | 
Elmore process has suffered a great deal of adverse | 
criticism. The principal work actually turned out at | 
Leeds appears to be large tubes, which are employed for | 
calico printing; as yet the tubes do not appear to have | 
been largely used for steam pipes. The wire-drawing | 
shops, or rather the works for producing the spirals from | 
which wire is te be produced, appear to be approachingcom.- | 
pletion. A new process of lead-galvanising has been | 
brought out, which is said to have advantages over the | 
ordinary zinc process, from the fact that the lead does 
not scale off so easily when the surface of the material is | 
distorted by applying force. 

The use of primary batteries for electric lighting does | 
not appear to advance rapidly. The Weymersch battery 
appears to give satisfaction, where the fumes are not 
objectionable, but the Schanschieff battery, which gives | 
off no objectionable fumes, does not appear to have been | 
brought into use to any extent. 

A new process for the production of phosphorus has been 
brought out by Messrs. Parker and Robinson, and is now 
being worked at Wolverhampton. In that town also the 
new works of the Electric Construction Corporation have 
been built. In the United States a new invention, known 
as the Portelectric system, has been brought out, but so | 
far has not gone beyond the experimental stage. It | 
consists of a kind of railway, intended for the transport of | 
light parcels, although the inventors hold out hopes of | 
eventually applying it to passenger traffic. Coils of wire | 
are wound at suitable intervals outside a tubular circuit 
inside which a small metal car can travel. When a current | 
is passed through the coils they act as solenoids, and | 
attract the car which acts asacore. A very high speed | 
was attained in the experiments, and at last the experi- 
- sei track was totally wrecked by the car leaving the 
ine. 

A thermo-electric stove has been invented by Dr. 
Giraud in France, which is intended to give out heat | 
enough to warm a room, and at the same time to provide 
sufficient electric current to light it. Further experi- 
ments have also been made in France on the subject of | 
electro culture by M. G. de Dubor, and some remarkable | 
results have been obtained. In medical electricity electro- | 
cautery is becoming a usual surgical method; experi- | 
ments have been carried out upon the introduction of 
drugs into the human body by Dr. Peterson, of New 
York, and the study of the resistance of the human body 
has been undertaken by Dr. Cardew, as it affords 
assistance in the diagnosis of disease. The death sentence 
is still carried out in the United States by means of 
electricity, and the discussion upon its employment seems 
to have ended. 

The employment of electricity for the purpose of 
hastening the operation of tanning has formed the subject 
of a series of careful experiments by Dr. Rideal and Mr. 
Trotter. A plant for the purpose was also exhibited at 
the Frankfort Exhibition. The process does not as yet 
appear to have been taken up to any great extent in 
practical work, but doubtless has a future before it. 
Electric welding by the Thomson-Houston process has 
made but little progress in this country, except in the 
matter of its use in wire-welding and for small work 
connected with bicycles. The Benardos-Howard 
process, in which a single carbon is used similar to 
those used in arc lamps, has been employed for some 
time in Russia, and has recently been introduced 
into this country by Messrs. Lloyd and Lloyd, of 
Birmingham, and has been doing most satisfactory work 
in tube and plate welding. The progress of electricity 
has been so rapid that the mere name has become 
endowed with a species of magic in the minds of the 
public, -which must account in some measure for the 
innumerable quackeries in the shape of belts, pads, and 
other appliances. Latterly a so-called magnetic lady has 
proved a great attraction. With respect to the future, the 
Electrical Exhibition at the Crystal Palace promises to be 
a great success, and the station for the supply of current 
is now finished. The exhibition will afford a splendid 
opportunity for noting the immense progress which has 
been made in the ten years since the last exhibition of 
the kind was held there. The lighting of the City of 
London, which has made but slow progress during the 
last twelve months, will be rapidly pushed on, and it is 





probable that before the beginning of January, 1893, one 
or more electric railways will bein course of construction 
in London. 


WAR MATERIAL. 


Two years ago our chief anxiety in connection with 
war material was the supply of new type ordnance in 
sufficient numbers to enable our ships to be equipped as 
soon as they were ready in other respects. This difficulty 
has long since been ig with, but our ordnance has 
during the past year been the subject of anxiety on 
account of reports, which appeared to have real founda- 
tion, that our guns were not trustworthy. A 6in. gun 
burst on board the Cordelia causing serious loss of life, 
and our 110}-ton guns, and even our 67-ton guns gave us 
trouble. It was thought, not unnaturally, that the frequent 
recurrence of faults and difficulties, however small, argued 
a bad state of things, and were in fact the straws on the 
surface of a whole current of evil which must show itself 
in any real time of need. The truth can be made 
plain to any who has followed the course of gun 
manufacture during the past few years. The develop- 
ment of slow-burning powder and long new type guns by 
makers in competition with each other brought in some 


| guns which proved to be too weak ; for the new conditions 


involving the use of very large charges of powder may sub- 
ject guns occasionally to abnormal strains, such as couldnot 
arise in old days. Our pieces especially suffered at the for- 


| ward part of the chase near the muzzle. Hence new stronger 


patterns were brought in. Unfortunately the Cordelia and 
other vessels still possessed some 6in. pieces of an old and 
less trustworthy kind. This we regard as no excuse fora 
burst, because weaker ordnance ought to have its charges 
of powder so reduced as to give the same limits of safety as 
the stronger pieces. Nevertheless, this lamentable acci- 
dent need not affect our confidence in the 6in. guns made 
purposely stronger to supersede the earlier patterns, 
which we trust are by this time nearly all withdrawn. 
The happy immunity against accidents enjoyed by 
Krupp guns for many years past has engendered great 
confidence in them. We have joined a party of nearly 
a score of artillerists who have crowded into a cupola 
containing two Krupp guns, 15 cm. — 5°9in. — and 
have been almost pressed against the two pieces, while 
they fired simultaneously. This year, however, one of 
these guns burst behind the trunnions, at Horten, killing 
one man and wounding another seriously, and this was a 
new piece. England and Germany have, therefore, now 
each had their turn in fatal accidents since France. As 
to the heavy guns, the difficulties have really been very 
small matters. It would be tedious to go through them, 
especially as we dealt with them in our issue of 
December 11th last. It may suffice to say here that 
every 110}-ton gun and 67-ton gun that forms part of the 
armament of any ship, is, so far as we know, mounted 
and in a full state of efticiency, and fully equal in power 
to corresponding foreign guns, and in many cases superior. 
Competition in the manufacture of guns now takes its 
most acute form in quick-fire ordnance. The French 
complain that they have dropped far behind us in the 
actual issue of these pieces for service; but this is not 
likely to be the case much longer. We have specially 
endeavoured to obtain information as to English, 
German, and French quick-fire guns in order to make a 
comparison, but a fair comparison when progress is so 
rapid is very difficult, seeing that any fresh information 
from each maker describes more powerful guns, or, what 
is more difficult to deal with fairly, greater results 
obtained from the same guns by new powder. Speaking 
generally, France has dropped behind in actual issues, 
but M. Canet has obtained the highest results we have 
seen with experimental guns. The pieces, however, are 
of the extraordinary length of 48 calibres, and it may 
be questioned whether on this account they are generally 
suited to service conditions. Altogether Elswick appears 
to hold its own well. The question of smokeless powder 
has no doubt been worked out. further, but it is still in an 
experimental and unsettled condition. In England we 
greatly doubt if we have established the keeping qualities 
of cordite sufficiently to feel able to send it as a regular 
supply to any tropical station. In fact, it has not yet, 
we believe, been issued for regular service even at home. 

The question of high explosives naturally follows here. 
On the Continent very great results have been obtained 
by firing common shells charged with gun-cotton at for- 
tifications. In fact, the whole conditions of frontier 
defence have been affected by these experiments, which 
were made mainly with a view to the forts on the borders 
of France and Germany. Melinite and its kindred 
appear to be considered far inferior to wet gun-cotton, 
when the latter is subjected to a sort of glazing operation. 
which provides an envelope which keeps in the moisture ; 
the shell thus filled is fired by detonation. These 
German experiments are the counterpart on land to the 
Resistance trials made in England, and similar trials 
bearing on naval warfare made in France. 

A great advance has been made in armour-plates, and 
that in more than one kind. The chief feature has been 
the application of a very hard face with great success. 
This G been done in America to steel plates by the 
Harvey process, on which a soft is actually converted 
into hard steel after the formation of the plate by the 
application of more carbon. In England Brown com- 
pound plates have, by the hardening process of Tresidder, 
acquired resisting powers which have enabled them, in 
a long series of experiments, to break up Holtzer and 
Hadfield forged steel projectiles almost like chilled iron. 
The best American Harvey plates have been made at 
Bethlehem. It would be interesting to see a strictly 
comparative trial between them and the English im- 
proved compound plates. The use of nickel can scarcely 
be said to be yet understood either in England or America. 
Success has been achieved with it at Portsmouth, and in 
America, yet it has, in some instances, caused disappoint- 
ment on both sides of the Atlantic, notably at Shoeburyness, 
where it was applied in what appeared to be a sound and 
scientific way to the foundation of a plate which had a hard 
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face. We are far from wishing to run down nickel, but we 
need more experience before it can be depended on to pro- 
duce results at all commensurate with the expense involved 
in its use. Manganese steel plates made by Hadfield are 
said to have given remarkable results in a trial made by 
Gruson, Sin. or 9in. of manganese steel being found equal 
to 12in. of ordinary steel. The drilling of bolt holes or 
some alternative good method of attachment is the 
difficulty in this case, while in the Harvey or Tresidder 
plates above referred to we need assurance as to warping. 
Altogether, armour has made a great stride in resisting 
power during the year, and its long predicted disappearance 
seems further removed than ever. 

Comparing our national store of war material with that 
of France, we believe that we shall be found most behind- 
hand in torpedo boats. We have no reason happily to 
anticipate a war with France, but it is desirable that 
something should be done shortly to rectify a want that 
might tell seriously against us in a war with almost any 
civilised nation. 


SANITARY ENGINEERING. 


Two years ago the London County Council addressed 
a@ communication to the Main Drainage Committee of 
that body, setting forth that the Council desired further 
information upon the subject of sewage disposal, more 
especially with a view to the prevention of disease, and 
rendering the river Thames free from pollution. It 
therefore instructed the Committee to secure the services 
of an eminent civil engineer to join the engineer of the 
Council in a thorough examination of the whole sewage 
system, and it was at the same time desired that the 
engineers should include in their report an approximate 
estimate of the cost of taking all the London sewage to 
the sea, in accordance with the recommendation of the 
Royal Commission of 1884. In compliance with this 
comprehensive instruction, Sir Benjamin Baker was 
engaged to join with Mr. Binnie in the investigation of 
the sewage problem as it affected the Metropolis. It was 
not until last February that the two engineers were in a 
position to draw up their report, the document making 
its appearance early in March. The two engineers placed 
on record the feeling of diffidence with which, at the out- 
set, they approached the consideration of a subject which 
had been so carefully investigated by many eminent 
authorities during the past thirty years, and respecting 
which the existing mass of literature ‘‘was of quite 
unmanageable bulk.” These remarks were evidently 
due, in some measure, to the interpretation which the 
Committee put upon the instruction emanating from the 
Council, and in virtue of which they made some rather 
extraordinary demands upon the energy and ability of 
the two experts. The engineers said in their report, 
“It was clearly impossible for us to deal exhaustively 
with all the questions submitted to us;” and we may 
doubt whether the subject could have been dealt with at 
all, if the engineers had felt themselves bound by the 
requirement to exercise “the utmost promptitude,” so 
that surveys and references might be prepared for a 
scheme to be laid before Parliament, of which notice 
would have to be given in the latter part of 1890. 
We are now launched into 1892, and the most to be 
said is that surveys are in rapid progress along the line 
of the sewers which are to be added to the drainage system 
north and southof the Thames. According to the report, 
there was need of something to be done without loss of time. 
The sewage of London had overgrown the capacity of the 
sewers. A new intercepting sewer was required from 
Paddington to Old Ford, and a new outfall sewer from 
Old Ford to Barking. These, with other works, made a 
total of £920,000 for the north side of the Thames. A 
new low-level sewer with branches was required from 
Deptford to Crossness, and a new high-level gravitation 
sewer from Dulwich to the same point. Further engines 
and buildings were required at Crossness, making the 
total estimate for works on the south side of the Thames 
£1,300,000. Thus a sum of £2,220,000 was wanted in 
order to bring the main drainage works up to date. The 
estimates are only approximate, and may very likely be 
exceeded. It is to carry out this part of the report 
that the present surveys are being made. Should 
it be judged advisable to convey the whole of the 
crude sewage to the sea, the cost of the works for 
that purpose was estimated at £8,000,000, with an 
annual charge of £80,000 for working expenses. An 
intermediate plan for discharging clarified sewage at Shell 
Haven in Sea Reach, was estimated to cost £1,600,000, 
with £50,000 per annum for working expenses. To this 
would have to be added the cost of precipitating at Bark- 
ing and Crossness, and conveying to sea the amount of 
sludge due to the existing sewage discharge. The fleet 
of sludge ships now in operation is being increased to 
five, and the precipitation works at Crossness are ex- 
pected to be in working order early in the summer. 
So far as the process of precipitation has been 
carried out, the effect has been evidently beneficial, 
but the Thames is not yet free from offence in certain 
states of the weather. A fair trial should be given 
to the present system, and there must be no delay in 
constructing the additional sewers. As remarked by 
Sir John Lubbock in reviewing the work of the Council, 
“even a comparatively small rainfall” causes the 
sewers to overflow. As for extending the outfalls to 
Shell Haven or to sea, that is a matter which may very 
properly stand over until the precipitation works at 
Barking and Crossness have been fully tested. 

In the same month that the report of Sir B. Baker and 
Mr. Binnie on the main drainage of London made its 
appearance, Sir Joseph Bazalgette died. Only two years 
before his decease this eminent engineer had retired upon 
his well-earned pension, leaving durable monuments of his 
genius, not only in the main drainage works of the 
Metropolis, but in the splendid embankments which have 
changed the aspect of the foreshore of the Thames above 
Blackfriars Bridge. In other respects also, London is 
Whether the 
engineer or the chemist will do most to solve the 
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sewage problem is, perhaps, a question which admits of 
debate. As a rule the functions of the two require to be 
combined. For the present, ingenuity seems to have 
exhausted itself in devices for the treatment or disposal 
of sewage. But, as we have remarked on former occa- 
sions, there is more than one method by which the evils 
connected with sewage can at least be mitigated. At 
the International Congress of Hygiene and Demography, 
held in London last August, Dr. Percy Frankland read a 
paper on “ The Self-Purification of Rivers.” The argu- 
ments advanced were not encouraging, and certainly 
there is a risk that people will presume too much on the 
ability of a river to rid itself of polluting matters. Mr. 
Binnie, the engineer of the County Council, read a paper 
at the Congress, in which he enlarged on the danger 
arising from the pollution of the drinking supply. A 
very recent incident relative to this subject consists in 
the adoption of a resolution by the German Society of 
Public Health, requesting the Government Board of 
Public Health to carry out a systematic investigation of 
the self-purification of rivers, the inquiry to comprehend 
all rivers receiving sewage. As a measure of a sanitary 
character, mention may be made of the Act to con- 
solidate and amend the laws relating to public health in 
London, which comes into operation to-day. The 
measure is a stringent one, and some of its provisions 
“ag probably create a little surprise when they are put 
in force. 


WATER SUPPLY. 


The history of the water supply during the past year 
has been more especially interesting in its relation to the 
metropolis. As affecting London, the water question has 
every appearance of yielding results even more important 
in the coming year than in the past. On this point the 
events of the last twelve months derive their value from 
the circumstance that they prepare the way for something 
of a decisive and practical nature. Still, we cannot venture 
to say that things are yet brought very near to the end 
which is so sedulously advocated in certain quarters 
—the transfer of the London water supply to a respon- 
sible public authority. On the threshold of so great a 
change there arises among all independent observers a 
disposition to inquire whether the gain will be so real 
and substantial as some suppose. On all hands there is 
a call for further “inquiry.” To inquire and to report 
has lately constituted the chief form of action on this 
subject. In December, 1890, Sir John Lubbock, 
as Chairman of the London County Council, addressed 
a letter to the Marquis of Salisbury, stating that the 
Council had been authorised by an Act. of the previous 
session ‘to make an inquiry into the subject of the 
London water supply,” and to expend £5000 for the 
purpose ; but having commenced the inquiry, the Council 
had ‘“‘come to the conclusion” that its powers were 
insufficient for the purpose. Hence, by the unanimous 
resolution of that body, a request was made that the 
Government would forthwith undertake the task. Lord 
Salisbury replied that the matter should receive “ the 
careful consideration of her Majesty’s Government.” A 
short time back Sir John Lubbock ventured to remind 
his lordship of his promise, and was assured in reply 
that “‘ careful attention” was being given to the subject. 
In the past session that work from which the Imperial 
Government appeared to shrink was virtually handed 
over to a Select Committee of the hybrid sort, appointed 
by the House of Commons, with Sir Matthew White 
Ridley as chairman. The Committee were instructed 
that they had authority to overhaul the entire question, 
and to modify as they thought best any Bills that came 
before them on the subject. The end was this—that the 
Committee dismissed the Bills, except one promoted by 
the Southwark and Vauxhall Water Company, and pre- 
sented a report stating that they had not had time to 
complete the inquiry, but considered that it should be 
taken up by the London County Council. Two vital 
questions affecting the metropolitan water supply were 
thus left where they were found at the beginning of the 
session. Concerning the adequacy of the present sources, 
the Committee simply said they had received sufficient 
indication that there existed complaints, “founded or 
unfounded,” that those sources were in some quarters 
being ‘“ even already overtaxed.”” That such complaints 
existed was known before the Committee sat. As for the 
quality of the supply, the Committee said nothing. 

Two Bills of primary importance came before this 
Committee. One was a public measure, bearing the 
title of the Metropolis Water Supply Bill, initiated by 
a body of delegates representing a considerable number 
of Vestries and District Boards. The Bill proposed the 
establishment of an entirely new authority, composed 
of thirty-nine elected members, who within two years 
were to proceed to the purchase of the undertakings of 
the London Water Companies, together with those of 
the Rickmansworth and Leatherhead Companies. Com- 
peting with this project, was one brought forward as a 
private Bill by the Corporation of the City, entitled the 
London Water Commission Bill. This merely involved 
the establishment of a Commission empowered to 
consider and submit to Parliament Bills dealing with the 
London Water Supply. Both these Bills were rejected 
by the Select Committee, but out of the City Bill there 
grew a proposal, emanating from the Corporation and the 
County Council conjoined, which formed the basis of a 
recommendation in the Committee’s report. The result 
is seen in the preparation of a Bill to be brought 
forward in the ensuing session, by which itis proposed 
to appoint a Joint Committee, comprising representatives 
from the County Council and the Corporation, but mainly 
from the former body. This new water authority is to 
be considered as belonging to the County Council, and 
extensive powers are to be given to it, other powers, of a 
higher order, being given to the Council itself, including 
the introduction of Bills for the purchase of any existing 
or future waterworks, or for the construction of other 
works, and the introduction of a new or a supplemental 
water supply. The purchase of the undertakings of the 








London Water Companies is left in a permissive form, to 
be included, if the County Council sees fit, in some future 
Bill. The measure so prepared is one which the Com- 
panies must necessarily resist, thus repeating the enormous 
cost incurred by them in the past session, when counsel 
were engaged and evidence was prepared by the Com- 
panies for a struggle which—as it ig ee thes went 
so far as the cross-examination of the witnesses who 
supported the Bills which the Select Committee ulti- 
mately rejected. We may remark that the coming Bill 
departs from the lines laid down in the Select Committee's 
report, as to the mode of dealing with the Water Com- 
panies. 

The scheme of introducing a new supply of water, to be 
derived from a distant source, strongly influences the 
London County Council. This at once raises a question 
of national importance, on which the Select Committee 
of last session say, in view of the fact that the ‘possible 
fresh sources of supply” for the metropolis are limited, 
and are already being drained for other large communi- 
ties, that Parliament may well consider, before granting 
any powers for further encroachment upon those areas, 
how far provision ought fairly to be made for the possible 
requirements alike of the metropolis and of the other 
large populations upon the lines of supply. Such a con- 
sideration as this may be expected to weigh with Parlia- 
ment when the Birmingham Water Bill is undergoing 
debate. A new standing order enables the London 
County Council to appear in opposition to this Bill, 
though it does not seem certain as yet that the Council 
will take such astep. Possibly a priority of right will be 
conceded to Birmingham in respect to the watershed of 
the Elan and the Claerwen, though it has _ been 
intimated that London has “far larger interests” 
in this source of supply than Birmingham. Should 
the County Council decide to take up an antago- 
nistic position, it will assuredly be necessary for 
that authority to show that the Rivers Pollution 
Commissioners erred when they admitted that a good 
and abundant supply of water was available for the 
metropolis within a radius of fifty miles or less, adequate 
to meet the wants of the population for many years to 
come. The subject has lately been treated at some 
length in our columns, and we need not now pursue it 
further. But rival claims for watersheds are becoming 
increasingly urgent, as also some asserted rights as to the 
appropriation of underground waters. A keen discussion 
has taken place as to the right of a private landowner 
at Rickmansworth to pump up ten or twenty million 
gallons of water per day from deep wells in the valley 
of the Colne, and to sell the same, in bulk, to one or two 
of the London Water Companies. 


GAS SUPPLY. 


The latest Parliamentary returns on the subject show 
a continued increase in the manufacture of gas through- 
out the United Kingdom. The returns relative to the 
companies are for the year ending December 31st, 1890, 
while those for the local authorities are to March 25th, 
1891. The total capital embarked is shown to exceed 
£61,000,000, the yearly receipts being £17,300,000, and 
the expenditure £13,150,000. More than 10,000,000 tons 
of coal are carbonised in the year. The total length of 
gas mains is close upon 22,000 miles, and the number of 
consumers is nearly 2,300,000. The companies only show 
a slight excess over the local authorities in the number 
of consumers, but their mains are, in the aggregate, 
nearly double the length of those which the authorities 
possess. The paid-up and borrowed capital of the com- 
panies is nearly £39,500,000, while the capital devoted to 
gas undertakings by the local authorities is under 
£22,000,000. The receipts of the companies are 
£11,672,000, and of the authorities £5,628,000. The 
expenditure of the former is nearly £9,000,000, and of 
the authorities not quite half that amount. The magni- 
tude of the gas interest in London is shown by the fact 
that the capital of the London gas companies is nearly 
one-fourth the total for the United Kingdom, including the 
companies and the authorities, and the coal carbonised by 
the London companies is more than one-fourth the entire 
amount devoted to gas-making. Taking the whole of the 
United Kingdom, there is a marked increase in the rate of 
expenditure, both among companies and authorities, the 
rise in the former case being £1,283,000, and in the 
latter £604,000, each advance being much larger than 
usual, comparing the year with its predecessor. A 
return to high prices in gas is now being experienced in 
London. Last Michaelmas the South Metropolitan gas 
rose from 2s. 3d. to 2s. 6d. per 1000ft., and the Gas Light 
and Coke Company has just given notice that the price 
of its gas will forthwith be raised from 2s. 9d. to 3s. 1d. 
In this latter instance the statutory dividend of 13 per 
cent. will be brought down to 12 per cent. The rise in 
the price need be no matter for surprise. In preparing 
their balance-sheet six months ago, the directors had to 
withdraw £160,000 from the reserve fund in order to 
maintain the dividend of 13 per cent. This process is 
one which cannot be safely continued, and if the 
directors have to face the same difficulty now which 
they encountered at Midsummer, they are only acting 
with prudence in raising the price of their gas. 
Wages are now a heavy burden, being represented 
by - less work for more pay. Residuals are not 
selling well, and the weather has been unfavour- 
able to the sale of gas during the last six months, 
except on the occurrence of the recent fogs, when 
the demand became inconveniently pressing. Coal has 
come down in price, but other items are adverse. 
Happily there is a marked increase in the consumption 
of gas for cooking purposes in London, and this may 
counteract any reduction in revenue consequent on the 

rogress of the electric light. A matter of widespread 
interest with regard to the gas supply is that which 
relates to the standard of light. 
was threatened with a deadlock. The Board of Trade 
being urged by the County Council to take some action 
in the matter, asked the latter to bear the expense of an 
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investigation to be conducted by a committee of experts, 
The Council refused to furnish funds for the purpose, and 
doubted whether it would be legal to charge any such 
outlay on the rates. In like manner the Board of Trade 
declared that they had no means of defraying the cost, 
In this dilemma, Mr. George Livesey, the chairman of 
the South Metropolitan Gas Company, who had been 
pressing the County Council to take the matter up, 
came forward and stated that his company would 
bear the whole of the expense. This generous and 
spirited offer was accepted by the Board of Trade, and a 
Technical Committee is being appointed to discover some 
more satisfactory mode than that which is now defined 
by statute for the measurement of lighting power, special 
reference of course being made to the practice of gas 
photometry. It was the intention of the County Council 
to introduce a Bill on the subject in the coming session, 
but this was found impracticable, as no new standard 
had been agreed upon. The subject has been under 
discussion for many years, and the sperm candle was 
long ago officially condemned as a means of testing the 
illuminating power of gas. We may expect soon to see 
it dislodged from its statutory position in the photometer, 
but it will still serve as a convenient unit in expressing 
the lighting power of a flame. One matter to which we 
feel constrained to refer in reviewing the gas history of 
the year, is the frequency of serious and even fatal 
accidents in the use of this facile illuminant. There is a 
painful degree of ignorance still prevailing as to the con- 
ditions of safety in relation to gas, and it is difficult to 
see how correct knowledge on the subject is to be more 
widely disseminated. The terrible catastrophe at 
Blackburn shows how great the danger may become, 
though happily that disaster is of a very exceptional 
magnitude. But while gas is in a measure fatal, the loss 
of life in the use of petroleum lamps is incomparably 
greater, and appears to be on the increase. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


VERY little business has this week been done at the ironworks, 
the state of trade not inducing ironmasters to hurry particularly 
in bringing the holidays to a close, A few of the works who have 
carried orders over from last year have resumed operations on 
Tuesday night or Wednesday, but the bulk of the establishments 
will not make much show of a re-start until next week. 

The revival which is appearing in the American iron market was 
this—Thursday—afternoon held to be a valuable augury, and it 
was reported that American , was that 1892 would see a 
greatly expanded business in all departments. 

The January quarterly meetings are fixed for a fortnight hence, 
namely, the 13th and 14th inst., at Wolverhampton and in this 
town respectively. What course prices will then take is the 
matter of chief concern at the present time. No announcement 
has as yet been made by the marked bar houses, but the opinion 
is mostly held that there will be no declared alteration in prices, 
and that the quotations fixed at the January quarter! rape | of 
1891 will be confirmed, namely :—Marked bars, £8; best marked 
bars, £9 10s.; plating bars, £8 10s.; hoops, £8 10s.; best hoops, 
£10; sheets, rolled by the list houses to 20 w.g., £9; and boiler 
plates, £9 to £10. 

Should this expectation be realised, marked bars will show a 
reduction compared with two years ago of £1 10s, per ton, and 
other marked iron a similar fall. 

Sheets for galvanising and working-up purposes will most 
probably figure at quarterly meetings at to-day’s price of £7 5s. to 
£7 10s. for singles, £7 12s, 6d. to £7 15s, for doubles, and £8 15s, 
for lattens—prices which, compared with the es of 1891, are 
an advance of 10s. to 15s. on singles, and of 5s. on doubles and 
lattens, out which compared with two years ago are a drop on all 
gauges of £3 5s. to £3 10s. per ton, since in January, 1890, sheets, 
singles, commanded £10 5s.; doubles, £10 15s,; and lattens, 
£11 lis, 

The present state of the sheet iron trade is hardly so buoyant 
as had in some quarters been looked for at this date. The galvan- 
isers, though better employed than some months ago, have not 
developed the improvement in their department rapidly] and the 
calls which they are making upon the black sheet makers for 
supplies are therefore still of a limited description. With the 

rospect of an improved trade with South America this year, 
ao na and better buying from Australia, there is reason to 
anticipate an enlarged demand for black sheets as the year 
advances, 

Prices of galvanised corrugated sheets are practically unaltered 
compared with the commencement of 1891, but compared with 
two years ago, prices are down £4 per ton. In January, 1890, 
24-gauge, bundled, delivered Liverpool, was selling at £16 10s. 
to £17 per ton. To-day’s quotations are understood to range 
from £12 10s, to £13, Liverpool, with actual prices 10s, lower than 
this in many instances. 

Merchant iron opens the year with very fair prospects as con- 
cerns the probabilities of home consumption. 

The Birmingham and district metal ware industries, and which 
in the aggregate consume so large a tonnage of finished iron, are 
— y pretty active, and anticipate steady employment throughout 
the year. 

Second and third-class bars, hoops, strips, and guide iron, 
together with sheets for working up, galvanising and stamping 
purposes, are therefore fairly certain to be in large local demand, 
and remunerative though not big prices should be obtained. 

Merchant bars are quoted at date at £6 10s, to £7 per ton; 
common bars at £6 to £6 5s,; hoops and thin strip at £6 15s.; and 
gas tube strip at £6 7s. 6d. to £6 10s. 

Sheets for stamping purposes are £9 to £10, and are to £12 for 
special gauges, and working-up sheets are anything from £7 10s. 
upwards, 

The iron bciler-plate trade is in rather quiet condition, and 
though fair orders are still received by some firms of repute, the 
general demand is operated against by the preference which is 
shown by many consumers for steel. Happily the hydraulic 
machine plants which are now to be found at most of the boiler 
yards in the Staffordshire district, enable the boiler makers fully 
to satisfy the demands made upon them for steel constructions. 
Iron boiler-plate prices, the product of the leading houses here, 
are now £9 for ordinary a £10 for best ditto, £11 for best 
best, £12 for treble best, but some other firms will willingly accept 
10s. per ton under these prices. : 

In view of the competition relationship which exists between this 
district and Wales, in the matter of iron and steel supplies, much 
importance is attached here this week to the announcement from 
New York that the American tin-plate manufacturers have now 
decided that they cannot make any progress in tin-plate manu- 
facture until the present duty is raised at least one cent per 
pound higher. The manufacturers are, it is stated, about to con- 
sider the advisability of asking Congress to increase the duty to this 
extent, but it is reported that there is not the least probability that 
Congress will grant the request, if made. This information, if 
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entirel. prorat y A is most significant, and would indicate that 
Wales be not yet lost the American tin-plate trade. In that case 
the threatened increased competition with this district from Wales 
will perhaps pass away, 

Many of these inquiries relating to supplies for forge, Stafford- 
shire, and foundry iron point to a desire on the part of consumers 
to conclude contracts before the date of the quarterly meetings, 
when, it is the general experience, pigs are dearer than during 
the few weeks prior to the gatherings. While some of these 
inquiries are resulting in business, the majority of sellers, particu- 
larly of Midland brands, decline to give definite quotations until 
the quarterly gatherings, principals having instructed them to this 
effect from the furnaces, In such cases, therefore, business will 
have to stand over, and buyers will have to make the best terms 
they can at the quarterly meetings themselves, 

Prices of pigs, both native and outside brands, are expected to be 
very firm at the meetings on the basis of quotations which closed 
business before the holidays, namely: 46s. to 46s. 6d. for Northamp- 
tons, and 47s. for Derbyshires, delivered to stations; Lincolns, 49s, 
to 50s; and Staffordshire bY , 60s. to 65s, for all-mines, 45s, to 
47s. 6d. for part-mines, an 373. 6d. upwards for cinder sorts. 

Derbyshire and Northamptonshire pigs have gained 1s, per ton 
on the twelve months, incolns and Staffordshire pigs have 
remained stationary, but hematites and all-mines have lost 5s. 

The prospects of blast furnacemen proprietors for the year they 
have now entered upon are, so far as can at present be judged, fairly 
bright. There seems a likelihood of a steady demand, and the 
probable dearness of fuel should tend to keep up crude iron quota- 
tions, 

A good deal of curiosity has been excited in this district this 
week by an announcement which has appeared in another part of 
the kingdom that “a syndicate of capitalists, including some of 
the largest iron and coal magnates in the Midlands, is bein, 
formed for the purpose of opening up and working a vast minera 
area, extending from the borders of Dudley for many miles 
through Staffordshire and Worcestershire.” The report adds that 
“mining engineers have reported favourably as to the existence of 
the famous seam of Staffordshire ten-yard coal in this extensive 
district, at present undeveloped.” Inquiry here has at present 
failed either to deny or confirm the announcement, but if such a 
syndicate is really in formation, there is certainly abundant room 
for its energies, 

The annual conference in connection with the Miners’ Midland 
Federation was held at Shrewsbury on Tuesday, when delegates 
were present from all parts of the Midlands, 








NOTES FROM LANCASHIRE. 


From our own Correspondents.) 


Manchester.—The closing market of the year, held on Tuesday at 
Manchester, brought together a fairly good attendance, but an 
absence of business characterised all departments and there was a 
general feeling of distrust with regard tothe future. Although, taking 
the year all through there has been a fairly large volume of trade, the 
results to makers and manufacturers of iron have not been 
satisfactory so far as a remunerative return on their output of pig 
and finished iron is concerned. Leaving out of consideration 
Scotch iron, which has been so much affected by outside influences 
that prices have been no true indication of the actual state of 
trade, makers of pig iron started the year with prices on the 
basis of about 48s, 6d. to 49s. 6d. for Lancashire ; 45s. 6d. and 46s, 
to 47s. 6d. and 48s. for Lincolnshire ; 44s. 6d. and 45s. to 50s, 
and 51s. for Derbyshire, less 24 per cent., and 52s, 10d. to 
53s, 4d. for Middlesbrough, net cash, delivered Manchester. A 
steady easing down in prices followed, however, during the 
greater portion of the year, especially in forge qualities, Lincoln- 
shire getting as low as 41s, 6d., less 2} delivered, with a giving 
way on other qualities of iron of quite 3s. per ton. Makers had to 
face these ually lowering pone: without obtaining any corre- 
sponding relief in the cost of production, either as regards the 
price of fuel or the rate of wages, with the result that in many 
cases operations were carried on under anything but remunerative 
conditions, With the close of the summer a considerable weight 
of business began to come upon the market, first principally for 
foundry qualities, and subsequently also for forge numbers; 
makers, especially of Lincolnshire and Derbyshire, gradually filled 
up their books over the remainder of the year, and prices hardened 
up considerably, 46s. 6d. to 48s, being quoted for Lancashire, 
45s, 6d. and 46s. to 48s. for Lincolnshire, 46s. and 47s, to 50s. 
and 51s. for Derbyshire, less 24, with Middlesbrough quoted 
at 48s, 10d. to 49s, 4d. net cash, delivered Manchester. The 
close of the year has, however, again brought about a general 
quieting shown in the market, with an easing off upon the 
prices above quoted; but makers have generally been so well 
supplied with orders that there has been no great pressure to sell. 
Another consideration which has yo helped to maintain 
pease is, that many of the furnaces in the district have recently 

een undergoing partial reconstruction by the introduction of 
improved stoves, which will largely increase the output, in some 
cases 30 to 40 per cent., and this for the time being has tended tc 
restrict the supplies coming upon the market. The closing prices 
of the year are nominally 46s, to 47s. for Lancashire, 45s, and 
45s. 6d. to 46s, and 46s. 6d. for Lincolnshire, with Derbyshire 
practically not quoted at all in this market, as makers are at 
coosens able to get far better prices in the Midlands, whilst 

iddlesbrough averages 46s. 10d. to 47s, 4d. net cash, delivered 
Manchester, with Scotch iron being offered by merchants at con- 
siderably under makers’ prices, Eglinton being obtainable at 50s. 
and 50s, 6d., and Glengarnock 51s. 3d. to 51s. 6d. net cash, 
delivered at the Lancashire ports, 

In the finished iron trade the year spened in a very unsatisfacto 
manner, makers in most cases being short of orders, and althoug’ 
prices nominally were quoted at £6 2s, 6d. to £6 5s. for bars, 
£6 7s, 6d. to £6 10s. for hoops, and £7 10s, to £7 15s. for sheets 
delivered Manchester, no b was practicable, and during the 
first three months prices gave way quite 5s. per ton. There wasa 
slight recovery in prices during the summer, and gradually an 
improvement in trade made itself felt, which has been well main- 
tained almost throughout the remainder of the year, closing 
ome being ag ged steady at £6 2s, 6d. to £6 5s. for bars, 

7 7s. 6d. to £7 12s, 6d. for ordinary merchant sheets, and £6 10s. 
for random to £6 15s. for special cut lengths of hoops, delivered 
Manchester or Liverpool. Makers, however, close the year 
with very little new business coming forward, and there is a 
general anticipation of lower prices before long. 

A dull tone has generally characterised the steel trade all 
through the year, both as regards raw and manufactured material. 
The opening quotations for good foundry hematites were nominally 
64s, per ton, less 24, delivered Manchester, but makers were 
[ceo forced down until prices touched as low as 56s., less 24. 
Then followed a fairly large weight of buying, and an advance of 
something like 2s, 6d. per ton, but this was not maintained, and 
— with the close of the year do notaverage more than 56s. 6d. to 
78., less 2}, delivered. Although boilermakers pretty nearly all 
through the year have generally been kept well engaged, there seems 
to have been a more or less want of confidence with regard to the 
price of plates, which has kept them from buying except from hand 
to mouth, and makers have been forced aekedy to meet buyers 
with concessions upon their nominal list quotations. In January 
steel boiler-plates were quoted at £7 15s. to £8 per ton, delivered 
Manchester, but before the close of the first half of the year they 
were offering at £7 5s, to £7 7s, 6d. These low figures brought 
forward a moderate amount of business, which was followed by a 
gradual hardening up on the minimum figures, until makers were 
range | for £7 12s. 6d. and £7 15s., but these prices have not 
been obtainable, and £7 5s, to £7 7s. 6d. represent the full market 





rates with the close of the year, and not much buying going on 
even at these figures, 





In nearly all branches of the engineering trade activity has been 
generally well maintained all through the twelve months. At 
the commencement of the year most departments were well 
supplied with orders to keep them fully engaged for some time 
forward, and well on into the year new work continued to come 
forward in satisfactory quantity. As, however, the year progressed 
lessening activity began to be apparent in some departments; in 
what may be termed the ordinary run of engineering, contracts 
which had kept works previously fully engaged ran out more 
rapidly than they were replac and this lessening activity 
gradually made itself more generally felt during the latter portion 
of the year. Establishments engaged on Government or special 
work were kept fully employed; but outside these, new work was 
only being secured in limited quantity, Machine tool-makers have 
for the most part been kept well supplied with work all through 
the year, and most of the leading firms have still a con- 
siderable weight of orders upon their books, Locomotive and 
railway carriage builders have also had on their books all through 
the year more than sufficient worl: to keep them fully going, and 
with the close considerable orders have in some cases been secured 
which will carry well on into the ensuing year. Among stationary 
engine builders activity has been well maintained, and although 
some firms are not quite so busy as they were, there is still a 
moderate amount of busi plete, which for the present at 
least removes any apprehension of actual slackness. Boilermakers 
have also enjoyed a full share of briskness in their branch of trade, 
and although for a short period at the commencement of the 
autumn some slackening-off in the weight of new inquiries coming 
forward was experienced, partly because customers were antici- 
pating some considerable reduction in prices, it has been only in 
very exceptional cases where any actual slackness has been felt, 
and in most cases the works throughout this district with the close 
of the year are well off for orders, with satisfactory prospects for the 
immediate future. Although, as already stated, amongst general 
engineers there is decidedly lessened activity with the close of the 
year, it can scarcely be said that to any serious extent there is 
any really present scarcity of work; but the competition to secure 
orders during the closing portion of the year has been gradually 
becoming more keen, aan taking the engineering trades generally, 
prepa d lower prices have to be accepted than were obtain- 
able on work which was being secured twelve months ago. In the 
shipbuilding industries the returns show that, although the 
tonnage is slightly under that of last year, there has still been a 
fair weight of business doing, and there is only one important 
shipyard on the Mersey which closes the year with an actual 
absence of new work. So far as the artisans and operatives engaged 
in the various branches of the engineering trades are concerned, the 
we year has been in every respect one of a satisfactory character. 

ith few exceptions full employment has been maintained 
in all departments at the high rate of wages which were 
secured a couple of years back, and some further concessions have 
also been secured by the workmen. The year, however, has been 
free from any serious disputes between capital and labour, the 
chief matter which has occupied attention being the movement 
for reducing the working hours to fifty-three per week, Man- 
chester being selected as the first inland centre in which the men 
should seek to obtain this concession, which had already been 

nted on the Tyne, the Wear, and in other shipbuilding centres. 

rly in the year a local committee, representing the various 
trades unions connected with the engineering industries, sent in 
notices to the employers throughout the Manchester and 
Salford district, asking for a similar concession of the fifty- 
three hours per week, which was almost immediately granted 
by a number of influential employers, but at first was 
resisted by the members of the Iron Trades Employers’ 
Association. This in some cases led to a strike, but only of 
a few days’ duration. The employers who resisted had to give 
way, and the movement has since extended practically throughout 
the whole of Lancashire, Liverpool being the last important 
engineering centre to hcld out against the adoption of the fifty- 
three hours per week. During the latter portion of the year the 
returns as to employment issued by the leading workmen’s organ- 
isations connected with the engineering industries have shown a 
steadily increasing number of members coming upon the books for 
out-of-work support; and although the actual percentage of un- 
employed with the close of the year is in no case actually excessive, 
the position of the workmen as regards employment is much less 
favourable than it was with the close of the last year, and indi- 
cates a gradnally lessening activity in many of the principal 
industries, which does not afford any very encouraging prospect 
for the ensuing twelve months. 

With the usual holiday stoppages of the collieries there is rather 
a pressure for supplies of most descriptions of fuel, but as this is 
only temporary, prices remain practically unchanged except that 
in some of the inferior descriptions sellers are not offering at quite 
such low figures as have recently been accepted. With regard to 
the coal trade during the past year, the better qualities suitable 
for house fire purposes have maintained a remarkable steadiness 
in price, and with the exception of some slight giving way in the 
West Lancashire district during the summer months, quotations 
have practically shown no appreciable fluctuations, 12s, 6d. for 
best qualities, 10s. 6d. to lls. for seconds, and 9s. to 9s. 6d. for 
common house fire coals representing the prices which have 
practically ruled during the whole of the year. = other descriptions 
of fuel for iron-making, steam and general manufacturing purposes, 
there has, however, been an unmistakeable downward tendency. 
During the early portion of the year the extra demand for house fire 
coals owing to the excessive severity of the winter, necessarily with- 
drew from the market some of the lower descriptions usually 
supplied for steam and iron-making purposes, and this for the time 
being gave a hardening tone to prices, but as the year progressed, 
and slackening activity made itself apparent in most of the coal- 
using industries, prices gradually gave way quite ls, per ton, steam 
and forge coals ly averaging 8s, to 8s. 6d. at the pit mouth, 
whilst to secure renewals of gas coal contracts colliery proprietors 
had to make concessions of 6d. per ton on the best descriptions, 
and 10d. to 1s, per ton on inferior sorts, and the usual contracts 
for locomotive fuel were only renewed at reductions of fully 1s. per 
ton upon the prices obtained last year, contract prices for 
gas coal not averaging more than lds. to 10s. 6d. for 

t sorts, 9s. 3d. to Se. 6d. for inferior descriptions, and 
for locomotive fuel not more than 8s. to 8s, 6d. per ton at the pit 
mouth. During the greater portion of the year there have been 
exceptionally excessive supplies of slack coming upon the market, 
which to some extent has been due to the depression in several 
large local industries, such as the chemical and salt trades, whilst 
the position has been further aggravated by large surplus quantities 
coming into this market from outside districts, especially York- 
shire and Derbyshire, and the result has been a very serious fall 
in the price of both burgy and slack. At the commencement of 
the year burgy was averaging 7s. 6d. to 8s., best qualities of slack 
6s, $d. to 7s. 3d., and common sorts, 5s. 3d. to 5s. 9d. per ton. 
With the close of the year ordinary descriptions of burgy are not 
averaging more than 6s. to 6s, 6d.; best slack 5s, to 5s. 6d.; and 
ordinary descriptions 3s. 6d. to 4s. per ton, common sorts being 
offered in many cases at prices considerably under the minimum 
figures above quoted, whilst to secure the usual twalve months’ 
contracts for slack entered into by 1 consumers, colliery pro- 
prietors have had to give way fully 1s, 6d. to 2s. per ton upon the 
prices obtainable last year. 

Barrow.—The hematite pig iron trade of this district has under- 
gone no change during the past week. The market at present is 
idle, and of course there is a total absence of business. The 
holidays always have the effect of putting a stop to business, at 
any rate for the time being, and it remains to be seen what course 
things will take with the advent of the New Year. . At present 
the —— is far from a good one ; on the part of buyers there 
seems to be a lack of spirit in the placing of orders. Their require- 
ments for the time being are very small, and they are showing no 
disposition to place orders for delivery at some future date, and in 











the meantime makers are en; on the delivery of the orders 
already in hand ; but it is evident that before long the order 
sheet will have to be re-filled, if the present state of activity, so 
far as output is concerned, is to be maintained. Prices are at 48s, 
per ton net cash for hematite warrants, and 48s. 6d. per ton for 
mixed numbers of Bessemer iron, net, f.o.b. The stocks of hema- 
tite warrants have been reduced during the week by 867 tons, and 
now stand at 147,017 tons. At the inning of the year the 
stocks held represented 211,065 tons, so that there is a decline in 
the year of 64,048 tons. There are still forty-four furnaces in 
blast in the district, and thirty-three standing idle. 2 

The steel trade is very poorly employed. This remark particu- 
larly applies to West Cumberland, the makers in Furness being 
po Soe better off for orders. The amount of new work that is 
offering is small in almost every branch, while in some the inquiry 
experienced is about dead. In rails there is next to nothing doing, 
the orders offering being very few. Prices are at £4 2s, 6d. for 
heavy sections, £5 15s. for light sections, and £6 for <a rails. 
In steel shipbuilding material a brisk trade will be done in the New 
Year. Plates are at £6 5s., — at £5 15s.; and boiler plates at 
£7. Hoops are in poor demand at £7 to £8 per ton, according to 
section. Tin-plate bars are at £4 12s. 6d., and represent a fairly 
good trade. Slabs, billets, and blooms are quoted at £4 5s. each, 
but tha business doing in them is small. In steel wire rods very 
little trade is offering, and No. 5 standards are at £6 12s. 6d., and 
No. 6 at £612s, Spiegeleisen is at 85s. per ton, and a poor trade 
at that. : 

Shipbuilders and engineers are fairly well off for orders, and 
will be kept busy for a few months to come. The Naval Con- 
struction and Armaments Company, on Wednesday, launched for 
the Peninsular and Oriental Steam Navigation Company the 
steamer Malacca, which is intended for cargo pu . Iron- 
founders and boilermakers have a fair amount of work in hand. 

There is not much doing in iron ore, and average qualities are 
at 9s. per ton delivered. . 

East Coast coke is at 17s. 6d. to 18s, 6d. per ton delivered, and 
is in poor request. Coal is quiet. oa 

The shipments of iron and steel from the district for the week 
represent 14,627 tons, as against 11,658 tons in the same week of 
last year, an increase of 2969 tons. Up to date 929,387 tons have 
been shipped, against 1,042,429 tons last year, a decline of 
113,042 tons, 








THE SHEFFIELD DISTRIOT. 
(From our own Correspondent.) 


THE year closes with a less hopeful outlock in the coal and several 
of the heavy trades. The reduction of prices of locomotive fuel 
has given great dissatisfaction in the miners’ unions. If it is 
followed by any attempt to reduce wages there is certain to be 
trouble. The miners’ leaders have already intimated that they 
will resist all efforts in that direction, and the Association is now 
strong enough to make a good fight if need be. The concession 
to the railway companies is even more important than at first stated. 
The Steam Coalowners’ Association, at their private meeting held 
some time ago, intended to draw the line at 6d. per ton less, but 
contracts, it is said, are being taken at 9s. to 9s. 6d., and some 
coalowners are stated to be supplying at 8s. 9d. per ton. The 
railway companies using so vast a quantity of fuel will find the 
lower quotations a factor in profitable running for the next 

ear. The “drop” in values cannot rest with locomotive fuel, 
ut is bound to be extended to gas coal, manufacturing, and pos- 
sibly household sorts, though the latter are always the last to move. 

In armour-plates the New Year does not at present promise to 
be so fruitful of good work as the old one. During 1891 the Atlas 
and Cyclops Works—Brown’s and ,Cammell’s—have been chiefly 
engaged on heavy armour, and the River Don Works—Vickers, 
Sons, and Co.—have done a considerable portion of the lighter 
armour. Messrs. John Brown and Co. have finished the plates— 
** Ellis” compound—for the battleships Renown and Repulse, build- 
ing in the Pembroke Dockyard, and are well advanced with those for 
the Resolution and Revenge, which are being constructed at Jarrow- 
on-Tyne by Palmer’s Shipbuilding Company. Messrs. CharlesCam- 
mell and Co. have ina 0 the requirements—Wilson compound 
—for the Hood and Royal Sovereign, building at Chatham and 
Portsmouth. They are now engaged upon the armour for the 
Royal Oak and the Ramillies, which are being built at Birkenhead 
ont Clydebank. These eight battleships were the great feature of 
the Admiralty special programme, and the work has been continued 
without interruption for the last two years. Messrs. Vickers have 
been mainly engaged upon plates for cruisers, part of which has 
also been supplied by Messrs. Cammell and Brown. All the heavy 
armour has been compound ; in thin armour three types have been 
used—compound, all steel, and nickel steel. The work in hand 
under the Naval Defence Act will not suffice to occupy the depart- 
ment for the whole of 1892. . 

For foreign warships the Cyclops Works have supplied plates 
for the Russian Government. The Atlas Works have also in hand 
the armour for two vessels building in Holland. Both companies 
have completed the plates for two small vessels being constructed 
by Messrs. Laird Brothers, at Birkenhead, and have also jointly 
the work for the three cruisers built at Bilbao for the Spanish 
Government. As usual numerous experiments have been made 
during the twelve months in the direction of strengthening the 
resistance of armour to projectiles. In thin armour it is claimed 
that most decided advances have again been made. Both the 
Cyclops and Atlas Works are also experimenting with a view to 
increasing the resistance of thick compound armour, and it is 
stated that the progress of the plate has been quite equal to that 
of the projectile. . Bes 

Marine boiler-platesare notso largely made in the Sheffield district, 
the competition in Scotland and elsewhere having taken the prices 
below the profitable point. Messrs. John Brown and Co. report a 
brisk demand for the Purves patent furnaces, of which about 
2000 have been delivered during the year, making the total since 
the commencement of the manufacture nearly 9000. These 
furnaces are now to be found in war and merchant vessels in every 
country. Another speciality at the Atlas Works—the Serve 

tent tube—is now fitted in a number of representative vessels. 

ts progress is steady, though of necessity slower than that of the 
furnace. Average results extending over a considerable period, or 
over a number of voyages, are desirable to place beyond doubt the 
merits of the invention, and these, I am assured, will shortly be 
forthcoming. 

In marine shafting a stage has now been reached when the 
means of production have more than overtaken the demand. The 
shafting for the Admiralty programme has now been practically 
finished, and the work for the large passenger ships has also with 
few exceptions been completed. All the large works provided with 
forging presses, and the newest appliances for ae were kept 
fully employed during the first portion of the year; but there is 
now a lack of orders and a period of quietness is looked for. 

Home companies have kept the railway-material manufacturers 
very busy, the year having on the whole been a occu one, and it is 
closing satisfactorily. The exports have larzeiy fallen off, owing to 
the collapse in South America ; but the requirements of our own 
country have been so heavy that the failure of Argentina, 
Chili, Brazil, &c., has beer little felt. Every line in Great 
Britain has been adding new stock largely to meet the 
traffic demands, and to replace the worn stock. India 
and Australasia have been considerable customers, although 
not to the same value as in previous seasons. The wagon builders 
have been exceptionally full of work, and a similar remark applies 
to the firms en on tires, axles, and springs. Prices have 
dropped during the twelve months 95s. to per ton, mainly 
through the fall in hematite iron, to which I referred in detail 
last week. Should the South American work be resumed after 
confidence has been restored, there appears every prospect of a 
thoroughly good year in railway material in 1892. 
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THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

BUSINESS in all departments of the iron and allied trades this 
week is idle, and there is none of the activity in buying which 
could be reported last week, but toa great extent that is accounted 
for by the holidays, though it isa question whether if they had 
not intervened the spurt which came so unexpectedly would have 
been continued. Still the feeling generally is not so despondent 
as it was, and the year is concluding under scmewhat better 
auspices than were anticipated. Certainly prices have stiffened, 
and this is due, as far as regards pig iron, to the fact that the 
exports have been larger this month than had been counted upon, 
while the decrease in consumption locally this week has not been 
so large as it generally is in the last week of the year. Usually in the 
interval between Christmas and New Year's Day the finished iron and 
steel works and foundries are all laid off, and as deliveries of pig iron 
to them have to be suspended, there is a heavy accumulation in 
makers’ yards ; but this week, though trade has for so long been 
reported very bad, almost every finished iron and steel-making 
establishment is running at least four days, a state of affairs which 
is much more favourable for ironmasters than had been expected, 
for after all the decrease in consumption and the increase in 
stocks will be comparatively small. It is naturally inferred from 
the amount of iron and steel being produced this week that the 
manufacturers thereof are in a better situation than the reports 
hitherto in circulation had led people toexpect. It is true that not 
many orders have been booked lately at the mills and forges, but 
some weeksago producerssold freely ahead at higher prices than have 
recently ruled, and this enables them to keep going over a period 
when they are usually stopped. What is a still more favourable 
feature is that the plate and angle makers, especially those pro- 
ducing them in steel, bave fairly good prospects for the early part 
of 1892, as work at the shipyards must be tolerably brisk, even if 
nothing more than the orders already booked are received. But it 
isjprcbable that shipowners will be buying vessels rather more 
freely than of late, for during the last quarter the losses at sea 

ve been more numerous than usual, besides which freights are 
more satisfactory than they have been for a Jong time, and some 
relief in the cost of fuel bas been obtained. Very few vessels are 
now laid up for want of employment, and they are those which 
have old types of engines, which cannot be worked economically, 
and will only pay in exceptionally good times. As the iron 
and steel and engineering trades of this district rely so much 
upon the shipbuilding industry for prosperity, the improved 
state of business in the latter is imparting a better tone 
to the former, and many experienced traders believe there would 
be an upward movement set in before long, if the uncertainty in 
regard to the Scotch warrant market and the probable course of 
action of the London syndicate did not block the way. The depres- 
sion has been going on since the spring of 1890, and though weare 
not “out of the wood” yet, things undoubtedly begin to look 
better in spite cf the shadow thrown over them by this gigantic 
speculative operation, which keeps Scotch warrants at 47s.—an 
= eer high figure compared with the value of hematite and 
Middlesbrough iron. That Scotch should be within 1s. of hematite 
instead of 5s. below it, and nearly 9s. dearer than Middlesbrough 
instead of between 4s. and 5s., cannot but have a detrimental 
influence on the market, and tend to hamper any tendency to 
improvement. That is the one great drawback at present. 

Makers of Cleveland pig iron have this week oe asking and 
realising 38s. per ton both for prompt and forward f.o.b. deliveries 
of No. 3 G.M.B., and that has also been merchants’ figure, though 
on Wednesday some of them took a little less. Middlesbrough 
No. 3 warrants were at 38s. 3d. at the close of last week, and that 
was also the rate on Monday, but on Tuesday some business was 
done at 37s. 9d. cash, and on Wesdnesday at 38s. The stock of 
Cleveland pig iron in Connal’s warrant stores on Wednesday even- 
ing was 154,332 tons—4750 tons increase since the beginning of the 
month. It may be stated that, owing to the larger December ship- 
ments than had been calculated upon, and the heavier local con- 
sumption, the increase in stocks of Cleveland iron in the district will 
not be anything like so large as most people had expected ; in fact, 
an increase of 5000 tons is all that can fairly be anticipated for 
the month, and in that case the stock for the year will have 
decreased about 3000 tens, which may, in such an unsatisfactory 
year, he looked upon as favourable, for the production of Cleveland 
iron has not been reduced—it is hematite and basic iron that will 
show all the reduction—about 210,000 tons. It is estimated that 
the production of Cleveland pig in 1891 in the North of England 
will have reached 1,500,000 tons, and that of hematite, basic, 
and spiegel iron 1,136,000 tons, total 2,636,000 tons, which 
is less than in 1889 or 1890. The stock of Cleveland iron 
at the end of the year may be put at 253,000 tons, or 
about two months’ make, which is not above a fair working 
stock. No particulars are ever issued as to the stock of 
hematite or basic iron held in the district, but there is reason 
to believe it is very small, taking into account the difficulty that 
consumers have in getting supplies, and in the fact that more 
furnaces have recently been set to produce both hematite and 
basic. No spiegel, we believe, is now made in the North of 
England. No.4 foundry pig iron is scarce, and cannot be had 
under 37s. 3d. per ton, but most of the sellers are quoting 37s. 6d., 
while for grey forge 36s. 3d. is the rate. East Coast hematite is 
stiff at 48s. 6d. per ton f.o.b. for mixed numbers, and all that is 
now made can be disposed of readily, for the steel plate and angle 
manufacturers, who are the chief consumers of hematite, are well 
occupied and well sold ahead. 

The finished iron and steel industries are fairly well supplied 
with work, and it is now a rather difficult matter to procure steel 
plates and angles for anything like early delivery. Steel ship- 
plates can be bought at £5 17s. 6d., and steel angles at about the 
same figure, both less 25 per cent., and f.o.t. Usually angles are 
10s. cheaper than plates, but there are so few producers of the 
former that they almost fix their own prices. essrs, Bolckow, 
Vaughan, and Co. are not at present manufacturing steel angles, 
as they require all their stee] for plate-making. At the close of 
December the wages sliding scale at the Eston Steel Works ter- 
minates, and some difficulty is threatened, as the management is 
proposing to make considerable changes, not only in the amounts 
paid for work, but in the number of men employed to do it. It 
has been officially ascertained in connection with the wages sliding 
scale ruling in the steel department at the Consett Works that the 
average prices realised for steel plates during September, October, 
and November, 1891, differed so little from those reported for the 
previous quarter that wages during January, February, and March 
will remain the same as in the quarterended December 31st. The 
men are getting 124 per cent. less than in the last quarter of 1890. 
Heavy steel rails are £4 2s. 6d. net at works, and though the trade 
is so bad, yet the mills of Messrs. Bolekow, Vaughan, and Co. and 
the North-Eastern Steel Company have been kept going four days, 
in ee of the holidays. 

! e death is announced of Mr. Rcbert Stephenson, of the firm 
of Robert Stephenson and Co., locc motive and marine engineers 
and shipbuilders, Newcastle. The deceased was the son of Mr. 


downwards from 38s. 14d. to 37s. 9d. in case of the former, and 
47s. 11d. to 47s. 8d. in that of the latter. The market has, how- 
ever, been of a holiday description. 

The prices of makers’ pig iron are again somewhat easier. 
G.M.B. and Govan, f.o.b. at Glasgow, No. 1, are quoted 47s. 6d.; 
No. 3, 47s.; Monkland, No. 1, 48s.; No. 3, 47s.; Carnbroe, 
No. 1, 48s. 6d.; No. 3, 47s. 6d.; Clyde, No. 1, 54s. 6d.; No. 3, 
51s. 6d.; Gartsherrie and Langloan, No. 1, 54s. 6d.; No. 3, 52s.; 
Summerlee, No. 1, 55s.; No. 3, 52s,; Coltness and Calder, No. 1, 
56s.; No. 3, 52s.; Glengarnock, at’ Ardrossan, No. 1, 55s.; No. 3, 
49s. 6d.; Dalmellington, No. 1, 50s.; No. 3, 49s.; Eglinton, No. 1, 
49s, 6d.; No. 3, 48s. 6d.; Shotts, at Leith, No. 1, 57s.; No. 3, 54s.; 
Carron, at Grangemouth, No. 1, 57s.; No. 3, 52s. 6d. 

The shipments of pig iron from Scotch ports in the past week 
amount to 4203 tons, against 2410 in the corresponding week of last 
year. The United States took 215 tons, India 40, Australia 343, 
Holland 319, Spain and Portugal 250, China and Japan 200, 
France 165, Italy 160, Germany 80, other countries 65, the coast- 
wise shipments being 2180 tons, compared with 1004 same week last 


year, 
. The number of furnaces in blast is 77, the same asin the preced- 
ing week, compared with six at this time last year. 

In the course of the past week there was shipped from Glasgow 
locomotives worth £6250, sewing machines £24,477, machinery 
£4254, steel goods £2865, and general iron goods £9635. 

The finished iron trade presents scarcely any fresh subject for 
notice. Orders are kept back in the meantime, until after the New 
Year holidays, but there is sufficient work to keep all bands 
occupied. The lowest grade of common bars is quoted £5 17s. 6d., 
second grade £6 2s, 64., highest grade £6 5s., best bars ranging 
from £6 7s. 6d. to £6 15s., sheets £7 12s, 6d., all less the usual 
5 percent. discount. 

The steel trade is fairly well employed, and there is a more 
hopeful feeling among manufacturers. The annual shipbuilding 
returns, especially that part of them referring to contracts on hand, 
have turned out much better than was anticipated. The lowness 
of raw material and the cheapness of money have attracted orders 
at a time when the freight market is in a most unpromising state, 
the result is that a large amount of shipbuilding steel will be 
wanted in the coming year. The current prices of steel are :— 
Angles, £5 17s. 6d. to £6; ship plates, £6 7s. 6d.; bars, £6 12s, 6d.; 
boiler plates, £7, all less 5 per cent. discount fer delivery in 
Glasgow district. 

The coal trade has been fully employed this week in the Western 
districts. It has indeed been difficult to implement to the full the 
deliveries that were arranged up to the close of the year. The 
demand for splint coal has been specially pressing, and prices of 
this quality are up 3d. per ton. For main coal the shipping demand 
has been brisk, and there has also been a fair business in ell, while 
steam has moved pretty regularly. Prices f.o.b, at Glasgow are :— 
Main, 8s.; ell, 8s. 9d. to 9s.; splint, 9s. 6d.; steam, 10s. to 10s. 6d. 
Comparatively little business has been done under contract for 
next year’s delivery, both buyers and sellers being unwilling to 
arrange future business at current rates. The export demand, 
especially at East Coast ports, is quiet. 

A somewhat threatening dispute has occurred in the Fife coal 
trade. The explanation of it from the colliers’ point of view is 
that some time ago it was discovered that 200 of their number 
were working at Lord Rosslyn’s Dysart Colliery at 1s. per day 
below the average wage paid throughout Fife and Kinross. The 
Executive Board of the Miners’ Association made a demand on 
behalf of the Dysart men for 1s. advance per day. This was 
refused, and the men were brought out on strike a fortnight ago. 
The Coalmasters’ Association has espoused the cause of Lord 
Rosslyn, and from correspondence which has passed between the 
secretaries of the different associations, the quarrel appears to 
have assumed a serious aspect. A general lockout is indeed 
anticipated unless the Dysart men return to work. The present 
time of the year is favourable to the masters. Exports are slack, 
and it becomes necessary to accumulate stocks at the collieries 
when the men are in full work. For this reason it is thought the 
miners will ultimately give way, more particularly as the manager 
of Dysart Collieries has promised to consider the case of his men 
after they return to work. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

THE Sliding Scale Committee broke up on the eve of the holidays 
without being able to come to an arrangement. There was the 
small coal difficulty, about which the coalowners’ representatives 
are very firm and unyielding, and the necessity of a new scale 
involving areduction. Several grave points of difference were raised, 
and the result was that the coalowners’ representatives decided to 
go back to the colliers’ delegates for further powers. I learn, too, 
that there were divisions amongst the coalowners’ representatives 
themselves. They found that they were practically in three bodies, 
and time was necessary to ‘‘ re-form the front.” 

On Tuesday the important conference of delegates representing 
the collieries of South Wales and Monmouthshire was held, and 
was more than usually earnest. The members felt the gravity of 
the situation. Principally upon their fiat rested the issue—a 
peaceful arrangement, assuring uniformity of trade for twelve 
months, or a complete paralysis of the whole of the industries of 
South Wales. The number of delegates who attended was 173, 
representing 78,716 colliers. 

he meeting was strictly private, but at the close the press 
vbtained all necessary details. The first voting was in the matter 
of small coal, when 148 voted for abandoning the claim altogether, 
and only 12 were against. This was very satisfactory. The next 
voting was for ‘‘ full powers,” for “limited powers,” and for goin, 
back to the colliers. The result of this voting was close—60 voted 
for full powers, 69 for limited, and 38 for going back to the colliers. 
Upon re-voting 85 were for limited powers, and 83 for full powers. 
Then came the final division, by which the delegates tested the 
question by the collective votes of the cclliers represented, when it 
appeared, after close scrutiny, that 36,619 colliers were in favour 
of granting full powers, and 34,913 for limited powers. Hence, on 
Wednesday, the representatives of the men attended the Sliding 
Scale at Cardiff, empowered Ping gr Ned 1706 votes, to bringabout 
a pacific arrangement. At the time of despatch the final discussion 
is meeps g and unless the colliers’ representatives prefer being 
exponents of their own rather than of their constituents’ views, a 
settlement is certain. The new scale provides for a bi-monthly 
advance or reduction, the minimum price of coal upon which wages 
will be fixed to be 7s. 10d., and the maximum 13s. I have read 
through the new scale and shall refer to it again. At present, it 
may be stated to be characterised by great moderation, and pro- 
mises, if adopted, to be a long-lived one. 

This week a meeting of the Iron and Steel Workers’ Sliding Scale 
Committee was held at Abergavenny, when the last audit was 
read, notifying a reduction of 1 per cent., or 4 per cent. above the 
standard. At the meeting afterwards a g deal of discussion 
took place on the necessity for reorganisation, and for various 

hanges which are to be, if possible, carried out. 





G. R. Stephenson, the nephew of the inventor of the } tive, 
and was forty-three years of ago. The death has also taken place 
of Mr. Geo. Brown, who had long been a manager for Messrs. C. S, 
Swan and Hunter, shipbuilders, Wallsend-on-Tyne. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

Tue Glasgow pig iron market was closed from Thursday of last 
week until Tuesday this week, when it has been open for three 
a closing again till Tuesday next week for the New Year 
holidays. Only a quiet business has been done in warrants. On 
local accounts a few lots of Scotch warrants changed hands at 
47s. to 47s. 1d. cash. Both Cleveland and hematite were sold 





Last week proved the heaviest on record in coal exports from 
Cardiff. It was expected to be a large one, but no one antici- 
pated that it would touch 310,000 tons! Swansea sent 28,687 
tons, and Newport totalled 41,164 tons. Some little quietness 
has followed this great burst of export, but reasonable hopes exist 
that if labour difficulties disappear the new year will open 
satisfactorily. 

In many respects the year now closing has been a notable one. 
It has given good uniform prices and wages, and has been without 
a disaster of any extent. e collier’s condition has been better 
than ever it was, and only in the last quarter has a reduction been 
necessary, and that a small one of 24 per cent. In the iron and 
steel trade prospects have not been so good. 

It was apparent from the tone of things on ‘Change at Swansea 





this week that the usual annual lull is ‘‘on,” and nothing very 
important can be expected for another week or two, Prices are 
unaltered and sales few. Pig iron, Gl w, is bey at 47s,; 
Middlesbrough, 38s, 14d.; hematite, from 47s. 11d.; Welsh bars are 
at £5 7s. 6d. to £5 .; steel rails, heavy, from £4, light from 
£5 7s, 6d. Bessemer steel, blooms, from £4 6s.; bars, from £4 15s, ; 
Siemens bars; from £5 2s, 6d. 

The clearances of tin-plates have been heavy. Last week exports 
were 55,014 boxes, and receipts from works 42,135 boxes, me 
large clearances are taking place, and will continue the next few 
days to America, Russia, Holland, and France. On the whole the 
prospects of the trade are fair. No change of price is expected 
until the New Year, when a probable improvement will set in, 
Prices this week were, cokes, 12s. 6d. 12s, 9d.; Bessemer, 
12s, 9d. to 13s. ; Siemens, 13s, 3d. to 13s. 6d.; ternes, 25s, to 26s. 6d, ; 
best charcoal, 14s, 3d. to 14s, 6d. Swansea continues to receive 
important consignments of tin-plates from the Newport district, 
Last week it amounted to 296 tons, 

The latest coal quotations at Cardiff are :—Best steam 13s. to 
13s. 6d.; seconds, 12s, 3d. to 12s, 6d.; Rhondda, No. 3, 12s. 6d. to 
12s, 9d.; brush, 10s. 3d. In coke, prices remain—furnace, 17s. to 
17s. 6d.; foundry, 18s. 6d., and special foundry, 23s. Patent fuel 
is moderately brisk, aay 12s, to 12s, 3d.; iron ore, 12s, to 12s, 3d, 
Pitwood is easier, sales at Swansea, 19s, 6d. to 20s. 

A painters’ strike is on at Barry. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

Tus being the boliday week of all others in the year, the com- 
plete stillness on the general iron market appears as a matter of 
course. For the mcment the eagerness of business pursuits is put 
down everywhere, either to enjoy the festive season or at least to 
rest. 

On the Silesian iron market the quiet tone of former weeks has 
continued. Most of the works are but scantily provided with new 
orders, with the exception of those employed for railway and 
general engineering requirements. Rails especially remain in 
good call. There is also fair activity reported to be going on at 
the iron foundries, at least in some places, 

Austro-Hungarian iron industry appears to be getting on pretty 
well again of late, partly, it ——— in consequence of the 
encouraging prospects opened by the commercial tariff, Austria 
being the country that is the most likely to profit by the measure. 
In most branches of the iron trade an improved demand, though 
in a small degree only, has been coming forward during the week. 
A change in quotations cannot, as yet, be reported to have taken 

lace. 

. Belgian iron business presents a most peculiar aspect. For, 
while in malleable iron increasing deductions in price are to te 
noted, together with a decrease in demand, pig iron shows a rising 
tendency, in spite of wages and fuel having maintained their 
former height. Bars, No. 1, have been noted 120f, p.t.; iron 
girders, 120f. to 125f.; iron plates were sold at 145f, p.t. at works. 

French iron business has almost come to a standstill, the 
strictest reserve being practised on the ~~ of both makers and 
consumers. The situation on the Rhenish-Westphalian iron 
market has in no wise improved since last week's letter. With 
very few exceptions, demand has r ined as insufficient as it has 
been for months past ; and as regards prices, makers may consider 
themselves fortunate if no further downward tendency sets in. 
The dull state of the iron ore business also continues, and 

rices are, in many instances, changing. Lorraine minette 
eaves much to ve desired, both with regard to prices and demand. 
In the pig iron trade the business doing is of the most limited 
description, consumers holding to their old tactics of buying as 
little as possible. Prices have, as may be expected, remained un- 
changed. What has been said of the pig iron trade, may also go 
for the finished iron branch. Here, also, very little actual business 
is doing. Inland and foreign demand are alike unsatisfactory. 
Orders for bars as well as for girders are coming in but scantily, 
nor is there likewise any improvement to be noticed in plates since 
last report. Sheets remain unchanged ; a are sold at 
extremely low quotations in the Siegerland. The wire trade, 
which had been perceptibly moving downward for some time, 
appears to be slowly reviving. Specifications are reported to be 
coming in rather more freely, so that some of the larger works 
have secured employment for a considerable time to come. A 
fair activity continues to be going on at the steel works, Ata 
recent tendering, M. 114°50 p.t. was the lowest offer for rails ; 
M. 122 p.t. for fish plates. 

According to statistics lately published, German iron industry, 
during the last three years, shows the following figures :—In 1 
10,664,307 t. iron ore were produced, representing a value of 
M. 39,961,120; or M. 3°74 per ton. In 1889, 11,002,187 +t. were 
produced, value, M. 46,465,515, or M. 4°22 p.t.; and in 1890, 
11,406,132 t. were produced in value M. 47,829,019, or M. 4°19 p.t. 
The production of pig iron was in 1888, 4,337,121 t., in value 
M. 191,320,270, or M. 44°11 per ton. In 1889, production 
amounted to 4,524,558 t., representing a value of M. 217,370,533, 
or M. 48°04 p.t. In 1890 4,658,451 t. were produced, value 
M. 267,579,842, or M. 57°45 p.t. The production of finished 
articles was in 1888, 4,375,811 +t., representing a value of 
M. 570,050,071, or M. 13029 p.t. In 1889 production was 
4,864,359 t., in value M, 689,681,957, or M. 141°78 p.t.; in 1890 it 
amounted te 4,851,359 t., value M. 753,700,012, or M. 155°36 p.t. 
The total number of workmen employed in the iron industry was, 
in 1888, 206,416; in 1889, 223,091; and in 1890, 234,436. 

The traffic on those lines of steamers which have the support of 
the German Government has, during the year 1890, not only main- 
tained its former extension, but has further increased very satisfac- 
torily. The total of this traffic on the East Asiatic and the Austra- 
lian hy out and return voyage together, is given as follows:—In 
1888, 58,457 t., in 1889, 63,822 t.; in 1890, 70,503 t. 

The goods shipped during last year represented a value of 
87°268 million marks, By far the greatest part of these goods 
was of German origin, or otherwise destined for Germany. They 
chiefly consisted, for the journey out, in manufactured and 
woollen goods, dyeing stuffs, leather, iron and steel goods; for 
the home voyage, wool, hides, skins, and furs, raw silks, tobacco, 
spices and tea, The East-Asiatic line participated in the trans- 
port of these articles, out and home, with a total of 35,652 t., in 
value 55°092 million marks, The share of the Australian line 
consisted of 34,851 t., in value 32°176 million marks, The 
passenger traffic of these lines during the year 1890 showed the 
number of 8882 persons on the East-Asiatic line, and 6077 on the 
Australian line. 

French imports in November of the present year exceeds by no 
less than 17 million francs the imports during the same pericd of 
the previous year, and the export of November this year was 
20 million francs more than in November last year. There has been 
altogether, since the beginning of this year, a remarkable increase 
in the import of raw materials in France. 

Antwerp has again been the scene of a fearful explosion, 
occasioned by dynamite on board a French vessel, and causing the 
loss of many lives and the destruction of highly valuable public 








Pragerty. 

e sharp frost which set in rather suddenly about a week or ten 
days ago has at once put a stop to river navigation in many parts 
of this country. The Rhine steamers have ceased to run since the 
28rdinst., and local communication is very much reduced on account 
of the floating ice. 








THE United States Portelectric Co., with a capital of 
5,000,000 dols., has been incorporated in West Virginia. The 
company controls the electric system of transporting mail and 
express packages at high speed, which was recently put up and 
tested at Dorchester, Mass. 
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NEW COMPANIES. 
THE following companies have just been regis- 
te 


i Hattons, Limited. 


This wee Aes registered with a capital of 
£15,000, in 1 £1 ordinary shares, and 1380 
£10 preference shares carrying accumulative 
preferential dividend of £74 per cent, per annum. 
Objects: The acquisition of the undertaking 
lately carried on by ilatton, Sons, and Co., 
Limited, at the Bradby Iron and Tinplate Works, 
Bilston, and the Broadwaters Iron and Tinplate 
Works, Kidderminster, and generally to carry 
on thereat the business of sheet iron and tinplate 
manufacturers in all its branches. 

There shall not be less than three nor more 
than five directors, the first being: R. Haines, 
chairman, C. B. Harcourt, and W. Hatton. 
Qualification, £250. Remuneration, 300 guineas 
per annum, divisible. 





Martignoni Patent Disc Tool Syndicate, Limited, 


This company was registered with a capital of 
£15,000 in £10 shares to carry into effect an 

reement made November 28th between the 
Machinery and Hardware Company, Limited, and 
J. H. Hackworth, their managing director, of the 
first gy J, Altschul of the second part, Alban 
Whelan of the third part, E. Altschul of the 
fourth part, and A. Lawrence, on behalf of this 
syndicate, of the fifth part, for the acquisition of 
certain inventions relating to the manufacture of 
disc tool, and to develope and turn to account the 
same. 

With slight modifications the regulations con- 
tained in Table A apply. 





Du Bois Manufacturing Company, Limited. 


This company was registered with a capital of 
£30,000, in £5 shares, to acquire the under- 
taking of a manufacturer of lead traps, now 
carried on by the Du Bois Manufacturing 
Company at 15, Britannia-street, King’s Cross, 
London, and elsewhere, and generally to develope 
and extend the said business in all its branches. 
The first subscribers are :— 


E. 8. Torry, 56, Torrington-square . . 

C. H. Torry, 56, Torrington-square.. .. 

H. Bussell, 7, Drapper-road, Bermondsey . 

8. P. Kittle, 76, High street, Hampstead, N 

F. D. Barker, 7, Upper Bedford-place, W.C. .. 

C. W. May, 3, Southampton-street, Holborn j 

D. E. Chandler, Manor Lodge, Va'e of Health 

EE” a4, am. G5 Gh da okt ee 

There shall be not less than two nor more than 

five directors. The first are E. S. Torry and 

C. H. Torry. Qualification and remuneration to 

be determined in general meeting. 


Patent Bor Company, Limited. 

This company was registered with a capital of 
£10,000 in £1 shares to acquire certain patents 
relating to improvements in the construction of 
boxes and chests, and to develope and work the 


Shares. 
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same. 
Registered without articles of association. 





Britannia Works Company, Limited, 


This company was registered with a capital of 
£120,000 in £5 shares, to acquire the business of 
a manufacturer of dry plates and papers for 
photographic purposes heretofore carried on b 
A. H. Harman at the Britannia Works, Ilford, 
Essex, under the style of the Britannia Works 
Company, in accordance with an agreement made 
between Alfred H. Harman, of the one part, and 
this company of the other part, and generally to 
carry on the business of manufacturers and 
dealers in dry plates and papers for photographic 
purposes in all its branches; also as photo- 
graphers, photographic printers, paper manufac- 
turers, chemists, and druggists, makers of and 
dealert in photographic apparatus and materials ; 
to lay out land for building purposes to build on, 
improve, let on building lease, advance money to 

rsons building, or otherwise develope the same 
in such manner as the company may deem expe- 
dient, &c. The first subscribers are :— 


A. H. Harman, Britannia Works, Ilford, Essex.. 
T. Hughes, Osborne House, Balfour-road, Ilford, 


~ 


Jn. Howson, Brockenhurst, Coventry-road, Ilford, 
F. J. Jenks, 8, Institute-road, Chelmsford .. 
James Lewis, Roding Villas, Ilford, Essex .. 


H. Newman, 8, Grove-terrace, Ilford, Essex 
W. Underwood, 2, Leon Villa, Ilford, Essex 


rer 





El Progreso Native Copper Mining Company, 

imited. 

This company was registered with a capital of 
£100,000, in £1 shares, to acquire copper and 
other mines, mining rights, and metalliferous 
land in Mexico or elsewhere, in particular a 
certain mining property known as El Progreso, 
situate on the Cerro Blanco Moretia, Michaacan, 
Mexico, to carry on all kinds of exploration 
business in relation to mines as miners and 
smelters, to establish and maintain railways, 
tramways, canals, &c., the promotion of com- 
panies, &c., in all their respective branches. The 
first subscribers are :— 





Shares 

Sg fome, ag tg te teens = es fae ee . om Z 
. L. Davy, 57, Faubourg Montmartre, Paris 1 
F.Camburin, Paris... ewe ee ee 1 
L. Duponchil, 12, Rue Vivienne, Paris .. .. .. 1 
A. G. Boye, 9, Rue dela Bienfaisance, Paris .. 1 
C. Dion, 79, Rue des Martyrs, Paris cee oe | 
D. Dervien, 81, Rue de Province, Paris... .. 1 


The number of directors is not to be less than 
three, nor more than seven. The first are A 
Solvyns, P. Mussely, Count M. Pisani, and R. de 
Bojino. Qualification, £100; remuneration to be 
determined by the company in general meeting. 


Bedford and Kempston Tramway Company, 
Limited. 

This company was registered with a capital of 
£10,000 in £10 shares. The objects for which 
the company is established are sufficiently indi- 
cated by the title. 

The number of directors is not to be less than 
three nor more than seven, The first are to be 
appointed by the signatories to the memorandum 





of association. Qualification, ten shares. Remu- 
neration, £250 per annum, divisible, 





Carpathians Petroleum Syndicate, Limited, 
This company was registered with a capital of 
£40,000 in £1 shares to carry into effect an agree- 
ment made December 15th between R. E. 
Goolden of the first part, G. Adams of the second 
part, the Agency aud Exploration Company of 
Australasia, Limited, of the third part, and C, J. 
Barrett on behalf of this company of the fourth 
part, and generally to search for in Galicia, 
Austria, Hungary, and elsewhere, petroleum, 
ozokerit, bitumen, mineral oils, allied substances, 
other minerals and precious stones, and to turn 
to account and render marketable the same. The 
first subscribers are:— 
Shares. 
T. Denny, 105, Gresham-house, E.C. .. ee 
T. J. Denny, 105, Gresham-house, EC... .. 
C. J. Barrett, 11, Queen Victoria-street, E C. 
C. Tottenham, 1, Grosvenor-place, 8.W. ee 
C, A. Underwood, 11, Queen Victoria-strect, E.C. 
E. G. Barrett, 11, Queen Victoria-street, E.C. .. 
A. E. Leybourn, 31, Burgby-road, Hornsey... 
With slight modifications the regulations con- 
tained in Table A apply, 
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LAUNCHES AND TRIAL TRIPS. 


On Monday and Tuesday, the 28th and 29th 
ult., Sir Raylton Dixon and Co. concluded 
their output for the year Ye launching on each 
day a steamer of 4200 tons deadweight capacity. 
These vessels were named the Afrikander and the 
Kaffir, and have been built for the new line to the 
Cape of the British and Cclonial Steam Naviga- 
tion Company, for which these builders have also 
two other vessels on the stocks and five others are 
also building in yards on the North-East Coast. 
The dimensions are:—Length over all, 323ft.; 
breadth, 40ft. 6in.; depth moulded, 28ft. They 
are built on the spar deck principle, and will be 
fitted with engines by Messrs. I’. Richardson and 
Sons, having cylinders 24in., 38in., and 64in. by 
42in. stroke. On leaving the ways the Kaffir was 
duly christened by Mrs. Robert Adamson, of 
Liverpool, daughter of the builder. 

The steel screw steamer Upolu, built by Messrs. 
Fleming and Ferguson, Paisley, went down the 
river last week for speed trial, and on the 
measured mile attained a mean speed of 11°6 
knots per hour. The Upolu has been built to the 
order of the Union Steamship Company, of New 
Zealand, and is intended for the company’s pas- 
senger and fruit trade between Fiji and New 
Zealand. Her dimensions are 220ft. by 30ft. by 
24ft. She has been constructed to the require- 
ments of Board of Trade for passengers and also 
to Lloyd’s highest class, and is fitted by the 
builders with a set of their patent quadruple 
expansion engines of 900 indicated horse-power. 
The construction of the vessel and her engines 
has been carried out under the superintendence 
of Mr. John Darling, resident director of the 
Union Steamship Company. 

On Wednesday, the 30th December, there was 
launched from the yard of the Tyne Iron Ship- 
building Company, of Willington Quay-on-Tyne 
a steel screw steamer built to the order of Messrs. 
James Graham and Co., of Newcastle-on-Tyne, of 
the following dimensions, viz:—Length, 300ft.; 
breadth, 41ft. 6in.; depth, 27ft. 6in.; and to class 
100A1l. at Lloyd’s on the spar-decked rule. 
This vessel has water-ballast fitted right fore and 
aft on the cellular system, and is also fitted with 
all modern improvements for the rapid loading 
and discharging of cargo, including the five large 
double-cylindered steam winches, direct-acting 
steam windlass, large donkey boiler, steam- 
steering gear by Messrs. Donkin and Nichol, and 
Hasties’ screw gear aft. The engines, which are to 
be supplied by Messrs. Wigham, Richardson, and 
Co., are of the quadruple-expansion type, having 
cylinders 20in., 28}in., 42in., and 60in. by 39in. 
stroke, and working at a pressure of 180lb. On 
leaving the ways the vessel was named the 
Abendana by Miss Dora Graham, of Newcastle-on- 
Tyne, 








ASSOCIATION FOR THE IMPROVEMENT OF GEO- 
METRICAL TEACHING.—The general meeting is to 
be held at University College, Gower-street, 
W.C., on Saturday, January 16, 1892. At the 
morning sitting—ll a.m. — the reports of the 
Council and Committees will be read; the new 
officers will be elected. After an adjournment 
at 1 p.m., members will reassemble for the after- 
noon sitting. 


ANCIENT EGypTt AND MODERN Cairo.—A very 
interesting cyclorama of ancient Egypt and 
modern Cairo now takes the place in York-street, 
Westminster, of the Niagara Falls. The outer 
hall, opened in March, 1888, as a bazaar and 
lounge, is now turned into a representation of a 
street in Cairo, and the large circular building is 
now devoted toagiganticrepresentation of Ancient 
Egypt 3000 years ago, painted by Edmund Ber- 
ninger, the Munich artist. All the points of 
interest are brought prominently forward, includ- 
ing the Nile, the Pyramids, the great Sphinx, 
the Desert, Memphis, the Temples and Palaces 
and the Colossi. 


THE FEDERATED INSTITUTION OF MINING ENGI- 
NEERS.—Arrangements have been made for a visit 
to Pont-a-Vendin, near Lille, in the North of 
France, where a shaft is being sunk by the Poetsch 
system through water-bearing strata, January 
18th, Monday, 20 p.m., the party will meet at 
the Charing Cross Station Hvtel; 3.0 p m., leave 
Charing Cross; 8.40 p.m., arrive at Lille; 8.15 
= leave Charing Cross; 35 a.m., arrive at 
uille. Accommodation at hutels at and near the 
Lille Railway Station. January 19th, Tuesday, 
8.7 a.m., leave Lille ; 923 am, arrive at Lens; 
9.49 am., visit M. Reumaux, Chief Eagiveer of 
the Lens Collieries; 10.30 am., visit Frozen 
Shaft at Pont-a-Vendin ; 2.24 p.m., leave Punt-a- 
Vendin; 3.28 pm., arrive at Lijle. Dinuer, 
5.23 p.m., leave Lille; 10.45 p.m. arrive in 
London. Arrangements may be made, if desired, 
for the visitors to inspect collieries in the vicinity 
on the following days, details of which will be 
settled at Lille. Intending visitors are desired to 
write to the secretary, in order that all necessary 
arrangements may be made, 





THE PATENT JOURNAL. 


Condensed from ‘‘ The Illustrated Official Journal of 
Patents.” 


Application for Letters Patent. 


*,*" When patents have been “communicated” the 
name and address of the communicating party are 
printed in italics. 


14th December, 1891. 


21,866. Dressina and Leve.iine Stones, A. Taylor, 
London, 

21,867. Hames, A. C. Russell, London. 

21,868 Icnition Device for Gas Enoryrs, G. H. 
Bartlett, London. 

21,869. SEL¥ suppoRTING CLaMP Wasuers, J. Sugden, 
London. 


15th December, 1891. 


21,870. Vottaic Cetits, H. H. Lake.—(#. A. Clark, 
United States.) 

21,871. CLuss, W. Thomson, Edinburgh. 

21,872. CincuLaR Rispep Srockine, &c., J. W. Watts, 
Countesthorpe. 

21,878. AppLyinc Smoke of Nitrate of Potassium, B. 
Piffard, Hemel Hempstead. 

21,874. Heap Saarts, R. Field and C. H. Milnes, 
Huddersfield. 

21,875. Links and Cuains, W. J. Marshall and A. 8. 
Ross, Glasgow. 

21,876. MetaLiic Buyos for Casxs, C. L. Kline, Man- 
chester. 

21,877. Srace Errects, C. B. Jefferson, M. Klaw, and 
A. L, Erlanger, Manchester. 

21,878. Usinc the Weicut of Livino Bernos, H. D. 
Fitzpatrick.—(C. H. F. Russmann and A. Koklsaat, 
Germany.) 

21,879. Foo SicnaL Detronators, A. Ruston and E. 

le, London. 

21,880. Tires, E. Carpentier, Manchester. 

21,881. Gas, W Fairweather.—(7he Acme Liquid Fuel 
Company, United States.) 

21,882. BrusHes for Removinc Dust, P. Brennicke, 
Liverpool. 

21,883. Cranes, W. Craven, Manchester. 

21,884. Lock Nut, 8. Marsden, Manchester. 

21,885. Fiyinc Macuings, H. Middleton, Slough. 

21,886. INDIA-RUBBER PLUNGER, J. Stead and E. Pierce, 
Brighton. 


London. 

21,888. Botts, M. Piper, Oldham. 

21,889. Lock for Brace.ets, G. E. Lancelott, London. 

21,890. Too. for Workine Butter, 8. Rimell, London. 

21,891. Aerator, J. W. Garton and C. H. Meyer, 
London. 

21,892. Soap Mark, J. Lyon, Liverpool. 

21,893. Banpinc for Driving Macuinery, J. Row- 
bottom, Manchester. 

21,894. Apparatus for EXTINGUISHING Fire, A. W. C. 
Shean, London. 

21,895. Preventinc UMBRELLAS BEING BLown INSIDE 
Out, W. Edwards and W. Featherstone, Man- 
chester. 

21,896. Carpinc Enoines, T. Guest, T. Brookes, and 
J. Crompton, Southport. 

21,897. Game of Baxyo Bacatette, H. C. Tarn, 
Devonport. 

21,898. Curtain and other Portes, L. Summerfield, 
Birmingham. 

21,899. PReventine WIND Suckine in Horsgs, C. Allen, 
Dublin. 

21,900. Esector Mecuanism of Drop Down Smatyi 
Aras, C. H. Maleham, London. 

21,901. Wueets for Bicycies, J. Hamblet, jun, 
London. 

21,902. YaRN-WINDING MacuINerY, J. D. Whyte, J.C. 
and J. H. Webster, Manchester. 

21,903. Construction of Joints of Drain Pips, F. C. 
Lynde, Manchester. 

21,904. Supportine Toastino Forks, J. Helliwell and 
A. D. Smith, Bradford. 

21,905. AUTOMATICALLY EXTINGUISHING CANDLES, L. 
Albon and D. Cristol, Dublin. 

21,906. SuPERHEATER, J. Henderson, Wigan. 

21,907. Lock Nuts, J. Pearson, Manchester. 

21,908. Exursitine Boots, 8. Harris, Birmingham. 

21,909. Securinc Sirpinc SasHes, W Thornburn, 
London. 

21,910. Hyprav.ic Motor, C. J. Eyre, London. 

21,911. Pyeumatic Drawinc, N. A. Chatfield and A. 
E. Hoover, London. 

21,912. Dump Cart, A. H. Smith, London. 

21,918. Coat Conveyors,T. H. Lewis, London. 

21,914. ANKLE, Boot, and Lec Support, L. A. Quantin, 
London. 

21,915. Pump, N. Smith and C. Smith, London. 

21 en G. H. Simpson and W. C. Buntin, 

mdon. 

21,917. Car Courtine, 8. Wright, London. 

21,918. Stove, A. Dee, London. 

21,919. CoIN-FREED AvUTomaTic Macuines, J. Bonn 
and Woodhouse and Rawson, United, Limited, 
London. 

21,920. Steam Motor and Meter, R. Watts, London. 

21,921. Sarp’s Gear, H. Holloway and J. W. Sheppard, 
East Ham. 

21 922. ErrecTinG COMMUNICATION BETWEEN VESSELS, 
R. C. Colby, London. 

21,9238. EvectricaL Apparatus for Drivinc CLocK- 
work, F. H. Berry, London. 

21.924. BuRNeR for Minerat Om, J. A. Vagner, 
London. 

21,925. MecHanicaL Oar for Rowine, J. Webb, 
London. 

21,926. Ling EnGRavinc Macuing, R. W. Moncrieff, 


London. 
ag > ing Cc. J. Wiseman and W. J. Nicholls, 


on. 

21,928. Wicks of O1L-BURNING Lamps, R. Williams, 
London. 

21,929. AUTOMATICALLY DisTRIBUTING O11 from Boats, 
P Storr, London. 

21.930. Toots for Use in Currmina SuHeet Metat, 
J. Eyre, London. 

21,931. Macutnes for CLEANING and SepaRaTING Oats, 
H. M. Barrett, London. 

21,932. NEGOTIABLE SECURITIES INVOLVING WEIGHT, 
H. T. Bailey, London. 

21,933. Lenses, T. R. Dallmeyer, London. 

21,684. Manuracrturninc Horse-waink CARPETS and 
Rucs, A. Webb, London. 

21,935. Automatic Re-cHarGine of Foc SiGNa.s, 
W. A. Spence, London. 

21,936. ImpRoveMENT in Boot Narittnc MAcuHINEs, 
G. F. Redfern.—{ 7he Champion Boot Nailiag Machine 
Company, United States ) 

21,937. IMpRoveMeNTS in or applicable to SprcTacieEs, 
G. F. Redfern.—(7. McBride, United States, and EB. 
Fisher, Canada.) 

21,988. Fire-arms, E. Dreher, London. 

21.939. AsH Evector, M. L. Isaacs.—(M. M. Perl and 
W. Roclit?, United States ) 

21,940. SMokELEss CompusTIOoN of Fuet, W. Brazenall 
and M. Byrne, London. 

21,941. ELecrric Motor Mecuanism for VEHICLES, W. 
Gumbley, London. 

21,942. WaLkina Sticks, UmBre.uas, and the like, F. 
Mellon, Glasgow. 

21,943 Direct-actine Sream Enoines, J. V. Rice jun , 
London. 

21,944. SrreeT WATERING Posts, R. T. Preston and W. 
Waylan, London. 

21,945. Spape PLoveu, W. Pichno, London. 

21,946. Furnaces for Cuarrine Peat, N. K. H. Eke- 
lund, London. 

“e.. Macuines for Cuttina Faprics, H. 8. Becker, 

mn 


on. 
21,948. Apparatus for Dryine Grain, T. F. Hind and 
R. Lund, London. 





21,949. Manuracture of CoLovrinc Matrers, E. von 
Portheim, London. 

21,950. CLEANING of Mera.uic Sueets, W. P. Breeding. 
—(The Ajax Metal Company, United States.) 

21,951. Joints of Meratuic Casks, A. J. Boult.—(A. 
Montupet, France.) 

21,952. Tareap Guipes of Spootinc Macurnes, H. 
Otto, London. 

21,958. Macutne for Makino Envevopss, W. P. Thomp- 
son —(J. R. McDonald, United States.) 

21,954. IncomBusTIBLE Lamp Wick, J. C. F. Johnson, 
London. 

21,955. CHarcinc of INctineD Retorts, H. Gielis, 
Liverpool. 

21,956. CoIN-cONTROLLED Macuines, V, O. Strobel, H. 
A. Lewis and L. G. Laurau, London. 

21,957. Prevention of Corrosion, J. B. Torres, J. D. 
Benjumea, and J. B. Alzugaray, London, 

21,958 Sprinc Jack Switcues, G. Hypolite, Comte 
d’Adhémar, London. 

21,959. Manuracture of ALKALINE, E. Hermite and A. 
Dubosc, London. 

21,96). ProsectiLes for Orpnance, H. H. Lake.—(J. 
W. Ross, United States ) 

21,961. Resisrance Devicesfor Retays, H. H. Lake, 
—(C. Cutriss, United Stutes.) 

21,962. SPANNER or WRENCH, C. Furon and A. Lanibert, 


don. 
21,963. ConveRTER for ELectric Raitways, M. Dewey, 
London. 
21,964. Wueexs for Ratrtway Veaicres, E. E. Josef, J. 
L. J. E. Ewell, and W. E Houpt, London. 
21,965. Door Sprincs and Cuecks, &c., J. Bardsley, 
London. 
21,966. Wueecs for Venictes and Macuines, J. Pool, 
London. 
21,967. Bricks or Bui_pine Buiocks, G. E. Briggs, 


mdon. 

21,968. Pepats for VeLocipepes, &c., R. W. Smith, 
ndon. 

21,969. TreaTMENT of BisuLpHaTe of Sopa, E. J. Bar- 


bier, London. 

21,970. VenTiLaTiING Apparatus, C. J. Griffiths, 
London. 

21,971. Sewrnc Macuines, M. C. and T. J. Denne, 


ndon. 
21.972. Coc Ware Drivine Mecuanism, T. E. Webb, 
London. 
16th December, 1891. 


21,973. Batt Pepa for Cycies, H. P. Trueman, Bir- 
mingham. 

21,974. Descripinc TunneL Sections, F. B. Hart, 
Manchester. 

21,975. Wasuine Macurnes, D. K. and J. T. Tullis, and 
J. McAllister, London. 

21,976. Sportsman's Kwire or CoMBINATION INSTRU- 
MENT, J. Birtwhistle, Birmingham. 

21,977. Skatine or Siipine SurFaces, E. Blundstone, 


on. 
21,978. Divipep Pane for Sappies, E. Stanley, 
Walsall. 


21,979. Sprnnixc YaRN from Corroy, J. Bowden and 
J. Walker, Manchester. 

21,980. Burrzr Straps of Looms, B. Thompson.and W. 
E. Kay, Manchester. 

21,981. Tap, R. J. Urquhart.—(M. T. W. Roseman and 
F. W. Poeske, Germany.) 

21,982. TorPeDo Matcu Box, J. Swanson, Glasgow. 

21,988. Roturne Mixts, J. Johnson.—(H. Aiken, United 


States.) 

21,984. Weavinc PatrerNED Faprics, A. Coenen, 

mdon. 

21,985. CrusHinc GoLp Quartz, W. A. Green and G. 
Davis, Aberystwyth. 

21,986. Parntess StavcuTeR of CaTTLe, R. Wilson, 
Birkenhead. 

21,987. SusPENDING TELEGRAPH Wires, G. R. Stokes, 
Stafford 


ord. 
21,988. Ourpoor or Inpoor Game, A. Fowkes, Man- 


chester. 

21,989. Pneumatic and other Tires, 8. H. Stubbs, 
Manchester. 

21,990. Piston Rop and other Packine, A. Beldam, 
Liverpool. 


21,991. Liresoats, J. A. Aniello, Liverpool. 

21,992. Seat ATracHMENTs, Q. T. Blum and D. Apple- 
ton, Manchester. 

21,998. Foipinc Pirgs, R. Roderick, London. 

21,994. WaTerR Waste Preventer, W. J. Hooks, 


ndon. 
21,995. Butrons and Butronsotes, I. T. Kheirallah, 


mdon. 
21,996. Sarety Box, A. P. Gavard, London. 
21,997. Fire Brick, J. K. Thompson, Leeds. 
21,998. Fasrenine the Cover of Juas, R. Shaw, Tun- 


stall. 

21,999. Pastinc and Curtinc Macuing, J. Wescott, 
Wokingham. 

22,000. Curmney Ports, P. Beer, London. 

22,001. ReverstBLe Butron Stun, F. W. Lacey and G. 
H. Marshall, London. 

22,002. Inpia RupBerR TiRED WueExLs, A. G. Mulliner, 


n. 

22,003. MecHanicaL SHoEBRUSH, P. J. van Workum, 
London. 

22,004. Puzzte for ADVERTISING PuRPosES, A. E. J. 
Ball, London. 

22,005. Suprportinc Leos of Horsgs, J. Wallis, 

ndon. 

22,006. Fasteninc Boots and Corsets, J. Innes, 
Birmingham, 

22,007. FeeEpInG CYLINDER MILLs, Schmid and - 

Weyermann, London. 

22,008. Makinc Paper Baas, A. J. Boult.—(Quenard, 
Jreres et sils, France.) 

22,009. Marcu Hotpers, W. P. Thompson,—(A. Gerken, 
Belgium ) 

22,010. Furnaces, T. Hadfield and W. A. Shaw, 








mdon. 

22,011. Macuines for Winpinc Yarn, &c., J. Taberner, 
Manchester. 

22,012. Inkinc Hanp Stamps, J. Fleming, London. 

22,018. Removinec Coverines of Canes, G. Huxley, 
Manchester. 

22,014. Canstruction of Drittinc Macaine, H. P. 
Trueman, Handsworth. 

22,015. VeLocipepgs, C. Shacklock, London. 

22,016. VeLocipepes, G. H. Smith, London. 

22,017. Por and Lip for Maxine Tea, F. Rerr‘ch, 

mdon. 

22,018. Nitric Acrip, A. Vogt, London. 

22,019. Automatic Vacuum Brakes, J. Gresham, 
London. 

22,020. Lace Fasrics, A. Brewin, London. 

22,021. Razor Sa#arPener, J. Thomas, London. 

22,022. Receivinc Usep Martcues, &c., I. Fleming, 


London 
22,028. Locxine Stop Cocks and Vatvess, J. Hall, 

on. 
22,024. Grass Letrrers and Nvumerats, H. Sello, 


ndon. 

22,025. Fitrincs for Execrric Licut, J. Smallwood, 
London. 

22,026. Prepartnc Fasrics to Fioat on Water, 8. 
Salomon, London. 

22,027. GALLERY HoLpeErs or Supports, V. Silberberg, 


ndon. 

22,028 Printinc Sirk, H. H. Lake.-(/a Société 
Bonnet, Ramel, Savigny, Giraud, and Marnas, 
France.) 

22,029. Cuains, G. Guéroult, London. 

22,080 EvrcrroLytic TREATMENT of Copper, C. Hoepf- 
ner, London. 

22,031. Extractinc Damp from WALLS, A. D. McKay, 
London. 

22,0382. Fastenina Device for Brace.ets, A. Miirrle, 
London. 

22,038. Ostarnina a Soppiy of Moist Air, J. Tux, 

ndon. 
22,084. APPLYING Batuast to Boats, M. L. Lewis, 


mdon. 
22,035. Counter, J. Batty, London. 
22,036. Sasu Bar, W. D. Tucker, London. 
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22,037. Prostinc Tececraps Receivinc INSTRUMENTS, 
H. H. Lake.—{J. B. Wright, United States.) 

22,038. Dies for Bricks and Ties, G. Herrold, 
London. 

22,089. Szwise Macuives, L. H. Smith and W. J. 
Basher, G Ww. 

22,040. Borrie Bins, A. B. Jackson, London. 

22,041. Treatinc Copper Matres and Orgs, C. James, 

ion. 
17th December, 1891. 


22,042. Extractine Gotp and Sitver from Ores, A. 
Walker, London. 
22,043. Fastener, Counsell, Webb, and Co., Stafford- 


shire. 
22,044. Pusiican’s Automatic Saveatt, J. Potter, 


psom. 

22,045. Loapine Woopen Gotr Prayinc C.iuss, T. 
Carruthers, Edinburgh. 

22,046. Lamp Firtines, W. T. Pressland, London. 

22,047. Locxtne Raitway Carriace Doors, W. Wat- 
son, Dublin. 

22,048. Roorime, &c., R. Johns, London. 

22,049. Patrern InpicaTiInG APPARATUS for CHENILLE 
Looms, J. 8. Templeton, Glasgow. 

22,050. PortaBLe Lamps, J. McA. Denny and R. H. 
—_ - Glasgow. 

22,051. DispLay of Protocrapus, &c., W. S. Ward, 
London. 


22,052. Domestic Fitters, F. Caulfield, Glasgow. 
— Apparatus for Raitway SIGNALLING, A. A. 


van, Ww. 

22,054. Movutpine Srarca Goons, J. C. Robins, 
Glasgow. 

22,055. Coverine the Surnrace of Mo.ren Mert, G. H. 
White, London. 

22,056. Grass Cammneys for Lamps, G. 8. V. Godfrey, 
London. 

22,057. Lapetyinc Portmanteavs, &., W. Sutcliffe 
and R. Hartley, Halifax. 

058. Corton Reet and Tameie Howper, F. J. 


» Birming! " 

22,059. Mitx Cuvury, 8S. Baker, jun., Ilminster. 

22,060. Macuive for Dyemve Warps, E. Brook, Hud- 
dersfield. 

22,061. Topacco Pipss, G. Skinner and F. Hardman, 
Manchester. 

22,062. Metatiic Packine for Pistons, 8. Douglas and 

W. Nicholls, Manchester. 

22,063. Repucinc the OsciLLation of Spinninc MULE 
CarniaGes, R. Eckersley and S. R. Armitage, Man- 
chester. 

22,064. Rivser and Drarner for Borrte Wasuno, J. 
Clegg, Bury. 

22,065. Mick and other Cans, 8. Pond, London. 

22,066. Topacco Prpzs, D. Lucchesi, Manchester. 

22,067. Instruments for Sertine the Surp’s Course, 
J. 8. Warden, Liverpool. 

22,068. Securing WHEELS on SHarrs, R. 8. Wood, 
Manchester. 

22,069. Drivinc Poitiers, R. 8S. Wood, Manchester. 

22,070. Waeets for VeLocipepss, &., R. 8. Wood, 
Manchester. 

22,071. Gas-HEATED Foross, T. D. Rock, London. 

22,072. ApveRTIsING, E. Nicolas, Manchester. 

22,073. ORNAMENTATION of MeTattic Surraces, A. 

mallwood, H. Fenney, and A. J. Nash, Bir- 


mingham. 

22,074. Repucinc the Recom of Firg-argms, F. E. 
Dyer, Kent. 

22,075. Instrument for Measurinc Distances, R. 
Bruce, Glasgow. 

22,076. Borrie, T. Carter, Rochdale. 

— Automatic HeaTinc Apparatus, S. Rowbottom, 

b: 
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22,078. ADVERTISING, J. Majola, Manchester. 

22,079. Sicnauuina, G. Cox, London. 

22,080. Ceitinc Roses, J. Grubb and W. H. Sturge, 


irmingham. 
22,081. Pitt, H. Mather, St. Helens, 
22,82. Drawinc Frame and Stanp, O. Newmann, 
London. 
=“. Bankers’ and other Cugquss, &., C. Maggs, 


wansea. 

22,084. OnnNaMENTING SHEET Meta, T. G. Blood, 
London. 

22,085. CLippinc or SHEARING ANImaLs, A. Martin, 
Plumstead. 

22,086. Cases or Hotpers for Nicut Licuts, J. Lins- 
cott, London. 

22.087. Frre Grates or Manrewrieces, A. H. Mould, 
Wolverhampton. 

22,088. PeramBuLaTors, J. E. Minnitt, J. E. Ellis, and 
H. Hardy, Manchester. 

22,089. Evaporatine Saccuarre, P. Labérie, London. 

22,090. Syow PLoven, W. H. Sawyer, London. 

22,091. Worp Countinc Device, J. R. Cameron, 
Ontario, Canada 

—, Frirevicuters, E. Greenfield and H. Brown, 

mdon. 

22 093. CoLour Printineo, J. L. Davies, London. 

22.094. SHoxrs for Horses, C. A. Whipple, London. 

22,095. Feep Boxes of Compinc Macutines, J. H. 
Whitehead, London. 

22 096. Macurnes for Curtinc Up Raas, R. Blezard, 
Liverpool. 

22,097. Merat Attoys, J. B. Alzugaray, London. 

22,098. Metatiic ALtoys, J. B. Alzugaray, London. 

22,099. Furnace Fivss, T. Mudd, Liverpool. 

22,100. Nut Locks, M. B. Earnest, London. 

—, Hancers for CyLinpricaL Boprgs, 8. Vanstone, 

mdon. 
22 102. Fenpers or Fire Guarps, H. W. Thatcher, 


ndon. 
22,103. SHors for Horses, A. J. Munns, London. 
22,104. Tunrnc Pixs for Pianorortes, W. H. Ivers, 


London. 
7 Stream Pomps, G. D. Randand A. J. Kollmyer, 
nmdon. 
22,106. Coxe Ovens, C. E. Bell, London. 


22,107. Casxs, A. Welin, London. 

22,108. GaLVANISTIC APPLICATION to ARTICLES, W. 
Townsend, London. 

22,109. Evectricat Distrinution, B. J. B. Mills.— 
(i. W. Leonard, United States.) 

22,110. Torpepors, A. Rigg and J. Garvie, jun., 
London. 

22,111. Materia. for use as a Damp Courss, E. Nelson, 
London. 

22,112. Keys, A. E. Gadd, London. 

22,113. Sreves for Strrinc Cinpers, M. Lee, London. 

22,114. Sroppinc Vessers at Sea, F. J. Tranter, 


ndon. 
ag te Parntinc Gotr Batis, &., H. A. Armitage, 


mdon. 

22,116. Frcrerinc Water, T. Atkins and J. P. Rick- 
mann. London. 

22,117. Fittermsc Water, T. Atkinsand J.P. Rickman, 
London. 

22,118. Cuarr, J. W. H. Doubler, London. 

22,119. Musica InstruMENT, I. Gilmore, London. 

22,120. Te_ecrapH Repeaters, A. C. Booth and W. P. 
Ward, London. 

22,121. Merat Hanp te for Saws, L. Olmsted, London. 

22,122. Ecectrric Switca. M. Hoopes, London. 

22,123. Dance Procramme or Carp, 8. J. Levi, 
Loadon. 

22.124. Rovstnc Brewers’ Worts, C. H. Jolliffe, 

ondon 
22,125. Tursrve, J. Craig, London. 
22,126. Batreries, A. E. Porter, London. 


18th December, 1891. 
oe Matco Boxes, J. Davis and A. Bradley, 


ndaon. 

22.128. Surveyinc Sketcuisc Boaxps, W. W. C. 
Verner, London. 

22,129. Luccace Carriers for Cycies, J. Edwards, 
Birmingham. 

22,130. Francine Sreet, H. Smith, sen., H. Smith, 
jun., and O. Smith, Glasgow. 

22.131. ApPLyInG Brakes to WaGon WHEELS, T. Rice, 
London. 





22,132. Rarsinc and Lowerine Boats, W. R. Baikie, 
ndon. 

22,133. Durasve Epos, H. D. Sinclair, London. 

22,184. Extra Durasce, H. D. Sinclair, London. 

22,185. Tires, P. H. Moakler, Manchester. 

22,1386. Canisters for SprRinkLinc Powper, 8. E. 
Gibbons and W. Scholes, Manchester. 

22,187. Boors, J. S. Walley, Whitchurch. 

22,188. Lamp Stoves, C. 8. Upton, Manchester. 

22,139. ManuracturE of Quits, H. Dobbin, Manches- 


r. 

22,140. PortaBLe Grip Lirtine Jack, F. Attock, Man- 
chester. 

22,141. Exrractine Steam, E. and O. Howl, Dudley. 

22,142. Mup Guarps for Cycies, H. T. Wells, London. 

22,148. Borrte Brusues, A. L. Macdona, London. 

22,144. Drittinc Macurinery for Combine Fipres, J. 
W. Bradley and D. Black, Manchester. 

22,145. Jars, W. P. Thompson.—{0. Hirsch, Germany.) 

22,146. Removinc Creases, W. Haynes and 8. H. 
Smith, Manchester. 


F. W. McMillan, United States.) 

22,148. Dryioeand Conpitionine Grain, R. Reynolds, 
Manchester. 

22,149. Fuet, A. Edelmann, Liverpool. 

22,150. Sewine Books, J. T. O. Ortloff, London. 

— Fatuers, J. W. Bradley and D. Black, Brad- 
‘ord. 

22,152. Buckies, H. J. Simpson, Liverpool. 

22,158. Lamp, C. Worsick and J. L. Haworth, Accring- 


ton. 
22,154. Auromatic Measure for Ligumps, E. H. Fitz- 
patrick, Birmingham. 
22,155. Mitkinc Apparatus, J. Gebbie, Hurlford. 
22,156. Automatic AncHors, R. Glover, Stratford. 
22,157. Stem of Emproipery Hooks, A. Z. Yoxall, 


icester. 

22,158. Returnine Exuavust of Stream Enornegs, E. F. 
Fu 0, London. 

22,159. AncHors, M. H. Thompson, Birmingham. 

22,160. Pizrcep Uppers of Boots, M. Kirchner, 


on. 

22,161. Benpinc Printinc P ares, W. Millard, 
London. 

22,162. Wee s, G. Wilkes, London. 

22,163. BLow-pipg, C. G. Moor, Cambridge. 

22,164. Governinc Screw PrRope.ier, G. Beech, 
London. 

22,165. Pomrine Pencits, W. Gaskell, Nottingham. 

22,166. ApveRTisinG, A. E. A. Burmister and G. Curtis, 
London. 

22,167. Manuracture of Cyanrpgs, G. T. Beilby, Mid- 
lothian. 

22,168. Dygtne Cup, T. and W. T. Lye, London 

22,169. FLurp-PRessURE Repucinc Vatves, A. Horne, 
Glasgow. 

22,170. Frxinc Woop Ro.uers to Sxarts, J. Bowling 
and P. Ambler, Bradford. 

22,171. Meratiic Compounps, T. Smith, London. 

22,172. Pipes, &c., J. Bordnave, London. 

22,173. Compounp ProsecticLes for SMALL-aRMs, M. 
Tweedie, London. 

22,174. SHutrte Guarps, J. Rogers, London. 

22,175. Puzzue, L. P. C. J. Jacquet, London. 

22,176. Damper Reocuators, J. E. Watts. London. 

22,177. ARmouR Prates, T. J. Tresidder, London. 

22,178. Evectric AccuMULATORS, F. Morin, London. 

22,179. AsppoMINAL BanpacE, &., M. A. Kinsey, 


mdon. 
22,180. DisPLayine ADVERTISEMENTS, J. W. Bennett, 
ndon. 
22,181. Packets and Paps, L. H Rogers, London. 
—— Boxes, A. Klumpp and A. Kowastch, 
ndon. 
22,183. Hericay Sprines, J. C. Naudin, jun., London. 
22,184. TELEPHONES and Micropsongs, A. Rettig, 
London. 
22,185. Cire for Suspenprinc Harness, J. W. Garton 
and C. H. Meyer, London. 
22,186. Horse-RELEASING Appliance, J. W. Garton 
and C. H. Meyer, London. 
22,187. VeLocipepE Pepats, W. B. Turner and J. 
Asbury, London. 
22.188. Fixtnc Hooks on Boors, A. Coker and J. L. 
Crosland, London. 
22,189. Spoor Regt, C. E. Wright, London. 
22,190. PREVENTING OVERHEATING of SHarts, C. Dion 
and A. Brebner, London. 
22,191. Srrencra Testinc, J. T. Davies, London. 
22,192. Conversion of Rerouse, &c., into Manure, L. 
ttina, London. 
22,193. Hyprant, J. Greenawalt and E. Greenawalt, 
mdon. 
22 194. Oprarntnc Ticut Joints, R. Nobel, London. 
22,195. Taps for Automatic Cur-orr, H. Cole, 
London. 
22,196. Securinc Neck Bows to the Co_tar Stup, M. 
Wilson, London. 
19th December, 1891. 
22,197. Arrixisc Busks to Corsets, M. 8. Grieve, 
Poole. 
22,198. FirEPpRooF Fioor, F. H. Willis and R. Astley, 
London. 
22 199. Raistne Biinps, W. P. Thompson. —(Bayer and 
Leibfried, Germany.) 
22,200. Countinc Apparatus, W. P. Thompson.—(J/. 
Homola, Austria.) 
22,201. Furnes, R. 8. Clunie, Liverpool. 
22,202. SHop Door and Casement Fasteners, C. T. A 
enshaw, Birmingham. 
22,208. CiGaR-HOLDERS, J. Mate, Manchester. 
22,204. Packine Cases, W. Cummings, Glasgow. 
22,205. Rusper Tires, J. Cockburn, Glasgow. 
22,206. Pumpinc Apparatus, J. Gillies, Glasgow. 
22,207. Attoys of Leap, C. J. L. Leffler, Sheffield. 
22,208. SuppLyinc Heatep Arr to SrzaM GENERATORS, 
G. W. Hawksley, Sheffield. 
22,209. WaTER-CLosETs, J. and A. Duckett, Burnley. 
— Heap Motion for Power Looms, D. Wilson, 


22,211. Amatcam for Fitiinc Teetu, G. Jtiterbock. 
Berlin. 

22,212 Macatnes for Carvina Woop, E. I. Wilson, 
Keighley. 

22 213. Cycies, A. Whicker and W. N. Black, 
Dublin. 

22,214. Ssow Piovessa, J. W. Glover and J. Watts, 


ndon. 
22,215. WaTER CLosets, A. F, Morrison and M. Ingram, 
anchester. 
22,216. PropeLtinc Vessets, W. and A. Jones, Man- 
chester. 
— CattLe Fittixes for Saips, R. Scotter, Liver- 


poo! 

22,218. Brakes, C. J. Fox, Liverpool. 

22,219. Exoines, H. H. Hosack, Liverpool. 

22,220. SuspeNDING Maps, G. E. Mewis, London. 

22 221. Expanpinc Puncuinc Apparatus, A. Clark, 
London. 

22.272. Expanpinc Dritiinc Apparatus, A. Clark, 
London. 

22,223. VentiLation for WaTERPROOF GARMENTS, A. G. 
Brookes.--(R. Hanseli, France ) 

22,224, Soap TaBiet, W. G. Dell, London. 

22,225. Driving Szwine Macuines, R. Derbyshire, 
w 


n. 

22,226. Curtine Cicars, 8. R. Tobiesen, London. 

22,227. Rotiers for Printinc Macuinery, W. Purdon, 
London. 

22,228. TRADESMEN’s CoveRED Carts, T. H. Lewis, jun., 
London. 

22,229. Marcarine, W. McDonnell, Limerick. 

22,230. Gaucrk Giass Mountines, G. B. Richards, 
Barrow-in-Furness. 

22,231. ATTACHING InKING RippBons to Ro.iers, T. Pink 
London. 

Diuinisuinc Smoke and Raisinc Stream, R. 


22,232. 
and R. W. C. Backhouse, London. 
22,233. Syrupivc Beveraces, J. W. Galloway and J. 
. Chay , London. 
22 234 WooLLen Piece Goons, G, H. Wolstencroft, 
chester, 


22,235. Jomvrep Harrows, G., C. and W. Stephenson, 
Newark-upon-Trent. 
22,236. Steam Generator, G. H. Taylor and W. Lowe, 


mdcn. 

22,237. Money Boxes, E. A. Jahncke and A. Gmelin, 
mdon. 

22,238. Tires for Ceiiinas, &c., E. C. Dryden, Glas- 


gow. 

22,239. Covp.ines, Barry, Henry, and Co., and A. 
Guild, Glasgow. 

22,240. Unpervests for Women, C. Neyret, London. 

22,241. Winpow Sasu Fasteners, C. Lund, Stockton- 
on-Tees, 

22,242. Nacioma Harreawq, W. Breiesser, London. 

“es. InoncRETE PavemeNt, T. Bretherton, Black- 

urn. 

22,244. Governina the Sprep of Enainzs, 0. Jones, 
London. 

22,245. Couptinc Rartway Carriaces, T. Hilton, 
Oldham. 


ae of VenTiLaTion, &c., W. H. Parker, 

omdon. 

22,247. Roap Rotter Wueets, J. E. Wallis, Basing- 
stoke. 

22,248. Cotiectrion of Carvonic Acip Gas, J. Pullman 
and H. 8. Elworthy, London. 

22,249. Horse Cotiar, H. G. B. Smith, London. 

22,250. Dispensina AERATED Liquips, R. A. Panchaud 
and W. G. Temple, London. 

“=. Pyeumatic Trees, J. W. Baird and A. Eckford, 


——, ComBINATION UNDER GARMENTS, L, 

mdon. 

22,258. Separatina VoutaTite Liquips, L. J. P. 
Pontallié, London. 

22,254. Door Latcuegs, J. Lilly, London. 

22,255. ELrectric TELEPHONE TRANSMITTERS, A. A, C. 
Swinton, London. 

29,256. GuLLy Traps, G. Couzens, London. 

22,257. Topacco Pipes, J. A. Matthews, London. 

eo Dismnrectinc Apparatus, C. C. Lea 

ndon. 

22,259. Freezinc Macuines, T. E. Halford, Chiswick. 

22,260. GLossinc Monair Cioru, A. Ward and H. 
Prime, London. 

22,261. CLeanine and ANNEALING Iron, G. C. Fricker, 
London. 

22,262. Imrration Brocapg, F. P. Werner, London. 

22,263. Preventine the Escape of Noxious Gases, 
L. Kern, London. 

22,264. Treatment of Tea, H. C. Wilson, London. 

22,265. SiwuLtangzous TEeLepHoyy, J. Stephen and C. 
Davis, London. 

22,266. Fastenine for MiLk Cans, C, Heath, London. 


Aly, 


thers, 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Oficial Gazette. 


462,309, Dri. Press, W. B. Gang, Cincinnati, Ohio. 
—Filed August 31st, 1891. 

Claim.—(1) The combination, in a drill press, of a 
lower stationary support and an upper tubular column 
turuing thereon, said upper column being provided 
with two diametrically opposite longitudinal slots for 
the passage of a shaft carried by a slide from which a 
radial arm projects, which slide traverses one of said 
slots and has a device for retaining it at any desired 
elevation, substantially as herein described. (2)The com- 
bination, in a drill press, of the lower stationary tubular 
column B, the upper tubular column G turning there- 
on, which column G has two diametrically o ite 
longitudinal slots go’ for the passage of a t 0, 
carried by a bearing P and a slide J, from which latter 
projects the radial arm K, said arm being furnished 
with a shiftable tool stock L, and gears N O RS bein 
employed for driving the spindle / from a vertic: 
shaft T, occupying an axial position within said 
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column BG, all as herein described. (3) In a drill 
press column provided with a longitudinal slot g, 
having undercut guides I I’ on the sides thereof, the 
arm slide J, traversing said slot and furnished with a 
screw j, that bears aguinst the edge of one of said 
guides, for the purpose herein described. (4) A drill 
press column composed ot a hollow upper section 
turning on a fixed lower section, the upper section 
being provided with a pair of diametrically opposite 
longitudinal slots for the passage of a shaft havin 
geared connection with the drill spindle, said shaft 
being geared to a shaft housed within said column, 
substantially as herein described. 


462,370. Wrist Pin Tourninc ATTACHMENT FOR 


ATHES, 7. W. Broomell, Erie, Pa.—Filed March 
28th, 1891. 
Claim.—(1) In a machine for the purposes mentioned, 


[462370] 





the combination, with the spindles on which the 
blank crank shaft is mounted, of a shaft mounted 
parallel with said spindles and geared to rotate 





\ 


pemoenente with the live spindle, a crank on said 
shaft Resta therein a radially adjustable wrist pin, 
and means for longitudinally adjusting said shaft so 
that the wrist pin thereon may be adjusted in radial 
and lateral position to correspond with the wrist pin 
to be finished on the blank crank shaft, a cutter frame 
connecting said two crank pins, a cutter head on said 
frame carrying cutters which act upon the blank 
crank pin, and a feeding mechanism for advancing 
said cutter head, which consists of a screw shaft, a 
worm gear for moving said screw shaft, and gearing 
for moving said worm [ney as the said parallel shaft is 
rotated. (2) In amachine for the purposes mentioned, 
the combination, with the spindles on which the 
blank crank shaft is mounted and the shaft F, 
mounted parallel with said spindles and carrying the 
cutting device for finishing the wrist pin of the blank 
crank shaft.and being also longitudinally movable, of 
means, substantially as shown, for reciprocating said 
shaft F, while in rotative action. (3) In a machi: e 
for the purposes mentioned, the combination, with 
the cutter head I, screw shaft H4, worm gear H3, and 
pinion H®, of the pinion H’, having the male part /7 
of a cone clutch on its back, the female part /4 of a 
cone clutch on the end of the wrist pin H, and the 
screw stud 45 and nut 46 for operating said cone 
clutch, 


462,388. Roiiina Macuine ror Wire Rops anp 
Srrips, T. V. Allis, New York, N.Y.—Filed Septem. 
ber 28rd, 1889. 

Claim.—(1) A continuous train of rolls in which the 
rolls are arranged on a base inclined transversely to 
the longitudinal direction of the train, with the rolls 

roper at the lower side of the base, substantially as 
Reeeribed. (2) The combination, with a continuous 
train of rolls in which the pairs of rolls are alternately 
in opposite inclined planes transversely to the length- 








wise direction of the train, of loop guide tables between 
the of rolls and in the plane of the feedway and 
inclined reversely to the axis of the rolls to which the 
loops run from said tables, said tables being parallel 
with the plane of the -grooves of said rolls, or sub- 
stantially so, as described. (8) The combination, with 
a continuous train of rolls located on a inclined 
transversely to the lengthwise direction of the train, 
of a loop guide table in the plane of the feed-line and 
rr en § reversely to the inclination of the rolls, and 
an open guideway between the pairs of rolls, substan- 
tially as Sanibel. 

462,447. Gas Motor, P. Niel and A. Janiot, Paris, 

France.—Filed January 29th, 1890. 

Claim.—(1) In a gas or other hydrocarburet motor 
the combination of a conical horizontal cock, as herein 
described, provided at its upper end with the equili- 
brium chamber, wherein the gas directly effects its 
pressure at the moment of the compression and the 
explosion, and the driving shaft connected directly 


[462,447] 
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with said cock, substantially as set forth. (2) In a gas 
engine, the regulator formed by the combination of a 
lever oscillating by the operation of the engine, and 
which in its lowering motion opens the gas admission 
valve, and an elastic weighted steel blade connected 
with the lever which at an increase of speed prevents 
the opening of said valve, and quently 
the speed of the engine, substantially as set forth, 
462,798. Steam Trap, L. Hussey and EB. McCann, 
New York, N. Y.—Filed October 8th, 1890. 
Claim.—The combination of a casing, an inlet pipe 
near the top thereof, a shaft extending through said 
casing, an elbow lever on said shaft within said casing, 
a balanced weight on said shaft, a float attached to 
one end of said elbow lever, a bracket shaped valve 
casing screwed into the lower part of said casing and 
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provided with a horizontal outlet channel and with 
two vertical ports having valve seats on their inner 
faces and sockets in their outer faces, and a valve 
spindle adapted to slide in said sockets and provided 
with valves adapted to rest on said valve seats, said 
spindle being connected with the other arm of said 
elbow lever, substantially as described, 
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ON THE CONSTRUCTION OF THE MODERN 
LOCOMOTIVE. 
(Continued from page 2.) 

Tux shell plates are next taken to the rolls, and bent 
to diameter, the operation simply consisting of putting 
the plates through a set of three cast iron rolls from 12in. 
to 18in. diameter, and rotating backwards and forwards, 


burrs removed, then marked for shearing, being sheared 
from the side next the barrel plate, so that the bevel 
edge comes next the shell for fullering. They are not | 
planed because the shear blades are kept in good order, 
and being small plates, the workman has perfect command 
over them, consequently the shearing is a good job; they 
are then bent to the radius of the shell. The dome 
strengthening plates are drilled through a template, marked 





screwing the top or side roll, as the case may be, up or 


Fig IS. 








for shearing and punching, and then bent; these also in 
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down, until the plates acquire the desired radius. This 
method, however, leaves about 4in. or Sin. at each end 
straight, which has to be set afterwards, generally either 
by making a casting or setting a stiff plate to the required 
radius; then heating up the shell, dropping it into this 
former, and striking a few blows with a medium heavy 
hammer. The method of getting the shell out from this 
machine—Fig. 89—is rather cumbersome, the top roll is 
raised up clear of the shell and wedged at one end, while 
at the opposite end the housing is removed and the plate 










Figle. FigI{ 
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batches of five, and with the same template system as 
the barrel plates. 

The continuous weldless ring—Fig. 1—for securing 
the smoke-box tube plate to the first shell plate is faced, 
bored and turned to section, slightly heated, and shrunk 
on to the first barrel plate. This ring is drilled through 
the barrel plate from the inside, which acts as a jacket, 
by a specially designed drilling machine, using the 
opposite side to resist the thrust of the drill; or at a 
specially designed flange drilling machine. After the 
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—Figs.7and18. The back plate is flanged to 6in. radius 
outside, and single-rivetted to the sides and top—Figs. 6 
and 8; the upper part is stayed by a T girder. A steel 
casting—Fig. 14—is double-rivetted to the inside of the 
plate. A similar stay is fixed to the inside of the smoke- 
box tube plate; also longitudinal stays; palm stays to the 
copper box, and other stays where shown on the drawings. 
The T-iron for carrying the suspension links is also a steel 
casting, as well as the roofing stay bars—Figs. 15, 16, 
and 17. In dealing with the wrapper or outside fire-box 
shells, all the buckle is taken out, and then they are dealt 
with in batches of five, the same as the shell plates, every 
hole being marked on the template for drilling for the stays, 
expansion bracket, handrail, clothing studs, safety valve, 
roof bars, whistle stand, mud plugs, &c. After drilling, 
which has been done at a multiple drilling machine, with 
a lock upon the side of the machine to preserve the pitch 
accurately, they are marked, punched, sheared, and 
planed in the same order as the barrel plates, and then 
taken to the plate bending rolls. The short sets to a 
radius of 6ft. are worked first, the plater working to the - 
lines as shown on the sketch below :— 
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A, bent to 6ft. radius. B, bent to 2ft. 3in. radius (outside). 
The plate is then turned over and the crown radius bent, 
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ring has been rivetted to the first barrel shell, the three 
shells, straps, and dome strengthening plate, are all | machine—Fig. 40—has been used a number of times, this 
bolted together and rivetted at one operation—Fig. 53— | half gauge is not required very much, because of working 
and it has been found that the rivetting up of these two | the adjustable roll to previously worked-out marks. After 


drawn out. Another and a very convenient plate bending | trying from time to time with the half gauge. After the 


machine—Figs. 40, 41—has the centre of the top roll in 
the same plane as the bottom one, the third roll being 
placed at the side, which is the adjustable one. This | 
machine bends the plate to the very end at one end, and | 







































by a very simple arrangement—shown in Fig. 40—the 
a can be taken out, turned round, and the other end | | 
nt, so that the shell does not require any setting in " | 


blocks, this being the method used in bending the plates 







































for the boiler in question. The bearing at A, Fig. 40,; 45-f NT NIY 
can be withdrawn as indicated, and then the roll swivels | fo RRC NN iM NS SSNS A [| 

> . | CIMA SSN SN ESS SRE RW QQWQ 
round upon akind of ball-and-socket bearing at B, counter- | N NS RA QQVw#)} F ARS \ AX \ NN 
poised by the roller and its path C. Care maet be taken to | QGGK aE (WW XY 
enter the plates square, which is easily done by running | QML i OY yey lila 












the 7 along the edge of the plate, or a line of rivet holes, | 
and the top roll. This is especially necessary in the case : 
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of dome plates, as because of their short circumference and | XK NS 
stiffness they will not spring as much as a barrel plate. || ING SSS 
_ LUE ANY 





The plates are rolled almost exactly to radius, but some- 
times, owing to little irregularities, such as hard places, | 
buckle, &., they want a little setting afterwards, which | 
is easily accomplished by two or three blows with the joints, elongates the barrel ;;in., and allowance is made | bending, a stay of standard width is bolted between the 
hammer. At the same time the inside and outside butt accordingly. sides to keep them from sagging the radius, and then they 
strips are dealt with, they are drilled through a template,| Fire-bow shell—The sides and top are made in one | aretaken tothe drilling machine for the rivet holes between 
z the same manner as the barrel plates, in batches of | plate. The front, throat, or saddle plate of the fire-box | the frames to be countersunk. The foundation ring is a 
ive. 


Scale ¥=1 Foot. 


Fig 26. Fig 27. Scale H~! Foot. 


They are countersunk about jin. deep, and all shell is flanged forward and double-rivetted to the boiler ' steel casting, shown in detail in Figs. 9,10,11,12. After 
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annealing it is sent to the furnace, in order to have defects 
removed due to contraction, such as squaring-up and 
straightening. It may be that the ends are not square 
with the sides; if so, all four corners are heated, and a 
stretcher is fixed across the opposite corners dia- 
gonally, drifting it out and “paening” the corners not 
drifted, until all four sides become square with each other. 
Afterwards it is sent to the grinders, then the rivet holes 
are drilled at a multiple drilling machine, through a 
jacket or jig, and the other holes, such as the corner rivet 
holes and ashpan studs, at a radial drill. It is then sent 
to the smith’s fire to get the flange plates thinned and 
set to the corners. It is contended by some well-known 
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Fig 28. 












































punched in it—Fig. 283—to correspond with holes in the 
block, steady pins are put in these to hold the plate in posi- 
tion as accurately as possible. The pressure is turned on 
| the vice rams, by which operation the flange to the fire-box 
|is formed. Whilst gripped in this position pressure is 
_ turned on the press rams, and the throat flanger B then 
| forms the flange to the barrel plate. In flanging the 
back plate—Figs. 26 and 27—pressure is put on the vice 
rams forming the fire hole, and whilst holding the plate 
in this position the main press rams are put into motion, 
forming the flange to the outside casing. The flanging 
of the smoke-box tube plate is similar in every respect to 
that of the back plate shown in Figs. 28 and 29, excepting 
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Fig 39.” 


boilermakers that this is a very bad practice, locally 
heating a steel plate, thinning-down and hammering the 
corner to a bevel edge; consequently, they use a specially 
designed plate corner thinning machine, which thins off 
the corners very uniformly; but in this case the plate 
has to be punched thus— 
otherwise the maker would 
have to be simply contented 
with a single rivet, and consequently lose the benefit of 
the extra lap; whereas if drawn out they are simply 
sheared straight. Some firms slot a recess in the ring at | 
the corners. 
Flanging.—Generally speaking, it is preferable to have | 
the flangers A—Figs. 20 to 29—cast in segments, 
generally in halves, because they always get larger in | 
use, and if cast thus slack can be easily taken up by 
removing a 4in. liner and substituting a jin. The | 
flanging and vice blocks B C—Figs. 20 to 29—are cast in | 
one, although in many cases by contracting firms these 
blocks are cast in segments, which gives a certain 
amount of springiness, and if a block breaks it can 
readily be replaced by casting another segment; then the | 
curves can be easily got up by fitters where it is not | 
possible to turn them, the requisite amount planed off the | 
strips left for this purpose, and the blocks then jointed 
together. In flanging the throat-plate—Figs. 20 to 25— 
the half template—Fig. 25—is first made, and then the 
centre line is marked down the plate to be flanged, the 
half template put on, marked, punched, and sheared, 
leaving a little for trimming up after flanging, because it 
is possible that the plate may draw one way or another, 
and then sent to the flanging press. The press shown 
has three main press rams acting upon the press bottom, 
and four vice rams, which act independently of the | 
main press rams, through apertures in the press bottom. | 
The press top is supported and the thrust received by 
four bolts, and is capable of being adjusted to the 
required height. The flanger A—Figs. 20, 21, and 22— 
is securely bolted to the press top, using suitable pack- 
ing, the throat flanging block B to the press bottom, and 
the vice block C rests upon the vice rams. The plate is 
then got to a good red heat, placed upon the vice block, 
centre line for centre line; also the plate has two holes 
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Fig 4!. 


the vice rams, which only hold the plate against the top 
block B whilst the flanger A does its work. The tube 
holes are drilled through a jacket at a multiple drilling 
machine, and the surface for the steam pipe flange is 



































Fig. 53 
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faced up. The finished plates and templates of the back 
plate and tube plate are shown in Figs. 33 to 88. After 
flanging, and contraction is over, the plate is set 


exactly to gauges and templates, all radii being made 
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exactly right, the flanges squared up, and the plates 
generally levelled. They are then marked for lap, 
sear | and sheared, the corners thinned where required, 
and all holes marked for drilling. 

On marking the holes off in the throat plate, first try 
for levelness, then carry the vertical centre line round the 
flange, previously marked on the plate by the flanger, and 
then cramp on the half template at D, Fig. 28, which has 
been made the exact depth of the flange, being sure that 
the planed edge of the template is in the same plane as 
the inside of the throat plate. Mark the holes, and 
whilst this template is on, get a pair of reversers and 
mark the first vertical hole for the joint with the outside 
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Fig 35 





or wra) ae! plate. From this hole fix the template for the 
verti oles and mark off the length upon each side— 
then place a straight-edge across E, Fig. 23, at these dis- 
tances and lay a square upon the centre line, the edge of 
the blade in the same plane as the edge of the straight- 
edge, and try over with a pocket square, in order to 
ascertain that the holes and length are square with the 
centre line. By this means the rivet holes in the circum- 
ference and the vertical for the wrapper plate are bound 
to be square with the boiler. The centre lines of the 
rivet holes are then marked with a surface gauge, using 
either the inside of the throat plate or placing it upon 
parallel blocks and marking from the surface plate. 

When marking the holes in the back plate, it is first 
tried over with a straight edge, placed upon asurface plate, 
trammelled for the centre line, and this line carried round 
the flange, and then a whole template cram on, and all 
holes marked for stays and mountings. e plates are 
then turned over, placed upon trestles, and a half-gauge 
cramped on for marking the rivet holes. This half- 
gauge—it has the same section as the wrapper plate—was 
drilled when straight from the same template, and after- 
wards bent to radius, the same as the wrapper plate ; so that 
the holes in the back plate must come in exactly with the 
wrapper plate. The half-gauge is made tothe right length, 
and this is marked upon the plate for shearing. All half- 
gauges or templates are made in the same manner, so 
that with a system of templates, thoroughly carried out, 
it is impossible to go far wrong, and the saving of time 
and wages is very great. After annealing, the flanged 
plates, the wrapper plate, and the back and throat plates 
are bolted together and rivetted, and the box is then ready 
for jointing to the barrel. 


(Zo be continued.) 





Carz or Goop Hore and Natat Matt Servick.—The Union 
Steamship Company’s new twin-screw steamer Royal Mail Scot, 
which left Cape Town on Wednesday, December 28rd, with the 
homeward Cape of Good Hope and Natal mails, arrived at Madeira 
at 11 a.m. on the 4th inst. The Scot’s passage was made in 
11 days 16 hours, net steaming time, 
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PALACE ELECTRICAL 


THE CRYSTAL 
EXHIBITION. 
No lL 


Ir does not require more than a cursory inspection of 
the various stalls, erections, and occupied spaces, even 
in their present incomplete stage, to be convinced that 
there is something solid, industrial, and representative 
about this Exhibition. It might indeed be characterised 
as the missing link that was wanted in the Paris 
Exhibition three years ago to complete the inter- 
national character of that great show as far as electrical 
machinery and appliances are concerned. In the great 
machinery hall of that Exhibition, France, Belgium, 
Switzerland, and the United States were all represented, 
and it was quite reasonable to suppose that many 
visitors from the above countries might have formed the 
opinion that John Bull was not in the front rank of elec- 
trical industry and enterprise. Should such individuals 
judge it worth their while to visit our shores during the 
run of the Crystal Palace Electrical Exhibition, they 
will find ample matériel of sound practical design to 
disabuse their minds of such an opinion, and we think to 
cause them some surprise. One point to be taken into 
account in the display at Paris was the very scattered 
nature of the electrical exhibits, interspersed as they 
were with such a mass of other machinery; and 
in this respect the collecting together of electrical 
machinery and appliances in one national Exhibition, 
such as the present one at the Crystal Palace, is of 
greatly-increased interest. Germany has just held her 
national Electrical Exhibition, and in consequence has 
acquired a reputation and standing in the international 
estimation of the value and worth of her manufactures, 
and the fertility of her inventions in this field; and it is 
but right that the United Kingdom should assert her 
position internationally in the advancement she has 
made in this comparatively new industry. The nearest 
approach to such a national Electrical Exhibition 
within a recent period was that at Edinburgh two years 
ago; but although excellent as far as it went, and bring- 
ing into prominence the commercial growth and manu- 
factures of electrical appliances throughout the Northern 
centres of the country, it could not be called fully 
representative of our most recent developments. The 
telpher line, the electric tramway, and electric launches 
there shown in operation were really the most striking 
features of that Exhibition, apart from the manufactures 
of dynamos, lamps, and accessories, and yet not one 
of these things was new. The Crystal Palace Exhibi- 
tion will probably be better in this respect. We propose 
here to give a brief account of its more prominent 
features. An electric passenger lift will be shown 
in operation, and be available for use by the public. 
This forms a portion of the exhibit of Messrs. Siemens 
Brothers and Company, who have had very wide experi- 
ence in this particular application of electric power, and 
its erection is being rapidly proceeded with. Visitors to 
the Paris Exhibition will recall the very successful 
working of the electric lift fitted in one of the towers 
adjoining the Machinery Hall. Now that our city streets 
are canalised with mains supplying electric power at 
everyone’s door, it is to be hoped that this branch of 
the industry will soon become widely adopted. 

In acentral and prominent position, Messrs. Crompton 
and Co. show one of their electric travelling cranes. This 
is a very compact piece of work, and for the demonstra- 
tion of its action is mounted on a few yards of per- 
manent way. The use of this kind of crane at wharves 
and goods yards, where, owing to the nature of the mate- 
rial to be dealt with, a boiler fire would be a constant 
source of risk, is at once apparent ; and where electric 
power is already laid on for lighting and other purposes, 
the cost of working and maintenance of such a crane 
would be less than that of a steam crane. 

The Brush Company occupies a very large space in a 
central position on the south side of the great organ, and 
has already in place a completely equipped electric tram- 
car, built at its works. It has also as a centre-piece a 
very high tubular iron mast for carrying six arc lamps. 
For large open spaces, such as public parks and gardens, 
large goods yards, &c., this manner of diffusing the light 
has been proved to be very successful, as recently demon- 
strated by this company at the Edinburgh Exhibition, 
and by Messrs. Siemens at the Naval Exhibition. The 
latter firm have erected in their space one of the lattice 
girder posts for six arc lamps as recently used at the 
Naval Exhibition, and there are specimens of single lamp- 
posts for City lighting exhibited by the Brush Company, 
Messrs. Siemens, and Messrs. Johnson and Phillips. 

On the ground floor, in a position below the stage and 
facing the gardens, Messrs. J. E. H. Gordon and Co. have 
built substantial brick rooms to contain their motor- 
dynamos and accumulators, and at the time of writing 
we learn that they have received orders for the supply of 
current to about thirty firms exhibiting in the Palace, 
amongst whom are the Edison-Swan Company, the 
largest consumers, taking 1600 ampéres. An immense 
screen of lamps is being arranged by the latter company 
at the extreme northern end of the central aisle to contain 
about 7000 incandescent lamps. Messrs. J. E.H. Gordon 
and Co. will receive the high-tension current from 
the Sydenham electric light central station, and 
transform down by means of motor-dynamos or supply 
a pressure of 1000 volts if required. The space occu- 
pied by moving machinery is situated in the south- 
western frontage of the Palace, exactly facing the high 
level railway station, and is bounded by the Pompeian 
Court and the great organ. In this space the utmost 
activity prevails in the erecting of steam and gas engines, 
and the running of piping to the same. In the centre 
yard through which all goods for the Exhibition are taken 
in, is situated Messrs. Davey, Paxman, and Co.'s boiler 
house. Seven 120-horse steel locomotive-type boilers 
are already in place, and steam is up daily for test- 
ing joints in the steam {pipe supplying the machi- 
nery, and for drying lagging. Messrs. Davey, Paxman, 
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are also erecting a large triple-expansion engine, Windsor 
type, which will be coupled direct to an eight-pole direct- 
current dynamo, constructed by Messrs. Johnson and 
Phillips to the most recent designs of Mr. Kapp. The 
engine will be supplied with steam from a water-tube 
boiler of Messrs. Paxman’s recent design, and another 
engine of the vertical compound type by the same firm 
will be used to drive a Crompton dynamo in the space 
adjoining. Messrs. Johnson and Phillips’ dynamo will 
develope 400 ampéres at 250 volts and 140 revolutions, 
and will be used for supplying electric current to various 
exhibitors. 

On entering the boiler-house from the interior of the 
Palace, the space on the left hand is almost wholly occu- 
pied by gas engines of various designs and makes, all or 
most of them being used in driving dynamos for supply- 
ing light to the stands. The engineers to the Crystal 
Palace Company have made an excellent job of the main 
steam piping required for distributing steam power. The 
piping, which is of wrought iron with flanges screwed on and 
cast iron bends and tees, is 10in. diameter. The tees have 
din. outlets for branches to the various engines. Great 
care has been taken to drain this long length of about 
200ft. of pipe by a 2in. outlet leading to a trap, and fitted 


with a bye-pass for blowing straight through into a cold | 


water tank. The piping is also supported by cast | 


brackets bolted to the main pillars of the structure, 
and the pipes rest on rollers mounted on bearings 
bolted to the brackets, so that no resistance is offered 
to expansion. There is also an anchorage to the pipe, 
situated about 50ft. from the boiler end, this being the 
end in which all the bends occur. The tee branches 
being fixed with the outlets upwards, the pipe being 
well drained, trapped, and lagged, little or no trouble 
with water should be felt by the engine taking steam. 


Construction Corporation are fitting up an exhibit with 


large alternator. The Brush Company further on is 
taking steam for its engines, and Messrs. Siemens have 
in position two of their dynamos, one alternating 
and one direct current, coupled direct to Willans’ 
compound engines which ran so successfully at the 
Naval Exhibition. 


| Messrs. Siemens Brothers and Company. 


son are connecting up to two steam engines of their 
make one double and one single cylinder, which are to 
drive dynamos in their space. Messrs. Crossley Bros. 
are here completely installed with types of their well- 
known gas engines. Other firms exhibiting in this 
section are Messrs. Thomas Bradford and Co., Messrs. 
Roper’s Electrical Engineering Company, Messrs. 
Hindley, and others, whom we hope to refer to in detail 
later. 

A considerable number of exhibits is in course of 
erection in the gallery at the south end of the Palace, 
immediately under and on each side of the great clock. 
The names of the firms are in many cases not up yet, 
and few of the stands are anywhere near completion. 
In several of them, however, very elaborate wall panel- 
ling, ceiling decoration, and room furnishing is in pro- 
gress, doubtless for the purpose of exhibiting different 
classes of artistic and decorative fitting for the electric 
lighting of residences. 

Descending from the gallery, and proceeding along the 
centre transept towards the great organ, the spaces are 
occupied by Messrs. Barclay and Son, Messrs. Day and 
Company, Messrs. Cathcart, Peto, and Radford, Messrs. 
Dorman and Smith, the Electric Stores Company, the 
General Electric Company, Messrs. Crompton, Johnson 
and Phillips, Ronald Scott, the Brush Company, and 
Beyond this 


| point, continuing in a direct line, are spaces occupied 


by Messrs. Woodhouse and Rawson, the Western Elec- 


| tric Company, the Weymersch Battery Syndicate, the 
| Edison-Swan Company, Messrs. White and Company, 


of Glasgow exhibiting Sir William Thomson’s latest 
measuring instruments, the National Telephone Com- 
pany, and a large space destined to contain exhibits 


| from the General Post-oftice. 
On the right-hand side of the boiler-house the Electric | 


The Giilcher Company, which has a permanent lighting 


| plant in the Palace running about eighty arc lamps, has 
dynamos of their make, among which is conspicuous a | 


One of the large 300-horse coupled | 


engines and dynamos by the same makers is in | 


course of erection. Messrs. Ronald Scott have here 
one of their dynamos coupled direct to a Paxman 
vertical high-speed engine. 


Messrs. Easton and Ander- | here admirably represented, and the excellence of make 


enlarged the capacity of its plant by substituting two 
40-unit dynamos for the smaller machines that did the 
necessary regular work. A newly-designed alternating 
current dynamo, by Mr. Guy Fricker, has also been put 
down, and the whole is now successfully running. The 
large compound-condensing Galloway engine, with 20ft. 
wheel, drives a line of countershafting off which the 
dynamos are driven. The alternator will be used for 
lighting the stage. 

The leading types of dynamos of British designs are 
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and finish is everywhere noticeable. “ First the true, 
then the beautiful,” is not inapplicable to these machines 
in their various stages of development. The eye rests 
with great satisfaction and pleasure upon a machine got 
up with a high finish, when it is known that the same has 
earned itself a reputation for long and cool running and a 
good all-round efficiency. It would have greatly enhanced 
the pleasure and pride which will naturally be felt by the 
majority of visitors in regard to these splendid exhibits if 
it could have been arranged to show some specimens of 
the earliest forms of dynamos by way of contrast, which 
could not fail to have been very striking. 








THE BARRUS CALORIMETER. 


WH8ILE it is pretty generally known in this country that 
most boilers supply steam charged with water in the 
form of invisible or visible priming according to its 
amount, very little has been done in the way of ascer- 
taining precisely how much water any given boiler 
or battery of boilers is sending to the engine. The prin- 
cipal reason for this is no doubt the difficulty met with 
in measuring the water in any sample of steam. Almost 
every engineer understands, or professes to understand, 
the use of the scales and bucket of water test, which 
consists in blowing into a bucket of cold water on a scale 
pan a certain weight of steam, and taking the tempera- 
ture of the water before and after the operation. The 
drier the steam the hotter will be the water, and a suffi- 
ciently simple formula tells the precise percentage of water 
in the steam tested. In practice, however, the use of this 
apparatus gives very uncertain results. Indeed, there are 
almost insuperable difficulties in the way. However, those 
who have had experience manage to arrive at figures 
which are no doubt fairly near the truth. In the United 
States there is, it must be admitted, more curiosity mani- 
fested by engineers than is manifested here. The American 
engineer wants to know all about the performance of 
engines and boilers, and so, not content with indicating 
the former, and weighing coal and feed-water for the 
latter, he casts about to find some method of ascertaining 
what manner of steam it is that goes into the engine. A 
very ingenious apparatus has been devised for this pur- 
pose by Mr. C. H. Peabody, and subsequently much 
improved by Mr. G. H. Barrus, of Massachusetts, and 
called by him a “ universal steam calorimeter.” As little 
or nothing seems to be known about it in this country, 
we believe that a general description of it may prove 
useful to many of our readers. 

It depends for its action, according to one theory, on 
the fact that dry steam if suffered to expand without 
doing work is superheated. Concerning this proposition 
we shall have something more to say presently. The 
instrument consists in its simplest form of a piece of 
straight tube, into which steam is admitted through a 
small hole, and escapes at the other end of the tube into 
the atmosphere through another hole. Into the straight 
tube enters the bulb of a thermometer. By taking the 
temperature and using certain constants the amount of 
water in the steam can be ascertained provided it is not 
excessive. The formule given by Mr. Peabody are as 
follows :—If p is the boiler pressure, then r is the heat of 
vaporisation, and g the corresponding heat of the liquid, 
and z may represent the dry steam in one pound of the 
mixture drawn from the boiler, so that 1—~z is the 
priming. The heat in one pound of the mixture is x r+ q. 
Let p, be the pressure in the calorimeter, A, the total 
heat, and ¢, the temperature corresponding. Let t, be 
the temperature of the superheated steam by the thermo- 
meter. Then the heat in one pound of steam in this 
calorimeter is A, + ¢, (¢,—t,), in which c, is the specific 
heat of superheated steam at constant pressure = 0°4805. 
Assuming that no heat is lost by radiation and conduction 


zr+q=A,+¢, (t,—t,), therefore eat (4—t)—9@ 
r 





and the priming is 1—~. 

Before going further it is proper to explain here 
that the superheating cannot possibly be due to the 
expansion of steam without doing work, because it 
passes the art of man to devise any method of expanding 
steam or a gas in such a way that it will not perform 
either external work in repelling the controlling piston or 
its equivalent, or internal work in giving momentum to its 
own molecules. The rise in temperature or superheating 
is really due to friction set up when the steam squeezes 
itself through the small aperture. It may be said that 
this is a matter of little consequence. So long as the 
superheating is there, it matters nothing what causes it. 
This will only be true, however, if the rise in tempera- 
ture due to friction is a fixed quantity, as is the super- 
heating due to expansion without doing work—on paper ; 
and concerning this we are by no means clear. Nor are 
we aware that the point has ever been settled, or that 
anyone quite knows what the effect of different materials 
—y be on the jet of steam passing through holes in 

em. 

It is quite clear that if there is too much water present 
no superheating can take place, and the calorimeter can 
no longer give a quantitative result. To get over this 
difficulty Mr. Barrus uses the arrangement shown in the 
accompanying sketch. The principal parts of the instru- 
ment consist of the chamber A, or “ drip box,” as it is 
called, and the “‘ heat gauge,” consisting of the orifice I, 
and the two thermometers M and N. The instrument is 
connected to the main steam pipe G, which carries the 
steam to be tested, by means of the perforated pipe F, 
and this pipe extends across the full diameter, in order 
to obtain a sample of the steam tested. The orifice I 
opens into a pipe which is in free communication with 
the atmosphere. By the use of the orifice a continuous 
current of steam is made to pass through the whole appa- 
ratus, and the current has a constant rate so long as the 
pressure is constant. In the form thus far made, the 
supply pipe F, and the fittings, up to the drip box, are 
the ordinary size of jin. steam pipes. The drip box is 





2in. inside diameter and 12in. long, and the drain pipe D 
is tin. pipe. The pipe leaving the drip box is also }in., 
and the remaining pipes and fittings are of the jin. size. 
The parts marked 8, which enclose a plate in which the 
orifice is placed, are a pair of union flanges, and inserted 
between these flanges and under the bolt heads are pieces 
of non-conducting material which prevent the direct 
transfer of heat through the metal walls of the high- 
pressure pipe above the orifice to the walls of the low- 
pressure pipe below it. The thermometer M rests in an 
oil-cup K, as shown, and the thermometer N is arranged 
in alike manner. The use of the non-conducting mate- 
rial shown at the points J might seem to be unneces- 
sary, and it may be explained that in some early experi- 
ments with the superheating calorimeter it was found 
absolutely necessary to cut off all solid metallic connec- 
tion between the jacket and the interior heating pipe, else 
there would be a transfer of heat from one to the other, 
which would make the indications of the thermometers 
erroneous. The same principle applies here, and justifies 
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THE BARRUS CALORIMETER 


the arrangement which has been adopted. The orifice I 
is made about jin. in diameter for pressures in the 
neighbourhood of 80 Ib., and under 80 1b. pressure it dis- 
charges about 60 lb. weight of steam per hour. The 
range of the wire-drawing part of the instrument, or 
“heat gauge,” as it has been named, is a percentage of 
moisture varying according to the pressure. When this 
is 80 lb., the range is between 3 and 4 per cent. It is 
unnecessary to use the drip box unless the quantity of 
moisture is in excess of, say, 3 percent. The unions P 
and Q are therefore made interchangeable. When a test 
is to be made, the heat gauge is first applied directly to 
the union .Q and a preliminary trial made, to see what the 
general condition of the steam is. Whenever the mois- 
ture exceeds 8 per cent., or the limiting quantity at the 
existing pressure, the thermometer N shows a tempera- 
ture of about 213 deg., and drops of water will generally 
be seen escaping from the open discharge pipe. If the 
quantity of moisture is not beyond the range of the wire- 
drawing instrument, the temperature shown by thermo- 
meter N will be in excess of 213 deg. It is generally 
advisable to bring the complete apparatus into use, if the 
thermometer N shows less than 220deg. It is usually 
found, when the steam is wet enough to show this latter 
temperature, that the quantity of moisture varies, and 
thermometer N fluctuates over a considerable range, and 
at times it will drop to its limit. 

In using this instrument it is necessary to ascertain 
the quantity of steam passing through it, and Mr. Barrus 
__ pressure above zero X area 

70 
Q = the number of pounds discharged per second. The 
pressure is that corresponding to the temperature of the 
thermometer M. The other calculations can be made 
with Mr. Peabody’s formula, but Mr. Barrus has provided 
certain tables of constants, which greatly simplify the 
use of the instrument. 

It now remains to be considered whether the theory 
of the Barrus calorimeter is sound or not, in whole or in 
part, and whether that theory is competent to explain 
all the phenomena; and we think the answer must be 
that it is only partly true, and that some other conditions 
are present. 

It will be seen that we have a current of steam flowing 
past the thermometer, and escaping into the outer air. 
The pressure of the steam falls of course the moment it 
has passed the orifice at R, and the temperature and 
pressure of steam always agreeing, in theory, the thermo- 
meter N ought to indicate only 212 deg. or thereabouts. 
But when the steam is dry the reading is much higher; 
for example, in a long series of trials made by Mr. Barrus 
the average absolute pressure in the boiler was 100]b., 
and the average reading of the thermometer N was 
288 deg. Fah., answering to an absolute pressure of 
561b. This means, as we understand Mr. Barrus, that 
the steam was superheated 76 deg. by passing through the 
orifice at R. To us this seems incredible. The moment, 
however, that a small percentage of water is present, the 
thermometer falls to 213 deg. or thereabouts. The explana- 
tion given by Mr. Barrus is, that the water neutralises the 
effect of the superheating. But water or no water, 
the temperature was ostensibly raised by the wire- 
drawing, and if it does not appear on the thermometer, 
that is because the surplus has been used up in evapor- 
ating some of the water; and if this be so, then more 
water came over from the boiler than has been accounted 
for by the calorimeter. 
is quite another explanation available. 





gives the following rule :—Q 


If water comes 


We think, however, that there 4 
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over from the boiler, it must have the same temperature 
as the steam, and the moment the pressure is taken 
off it, a portion of it will be vaporised, and in doing so it 
will fall at once to the temperature due to the pressure, 
or, ay 212 deg. The water will come in contact with 
the thermometer and reduce its temperature at once, 
It will do more; it will, in a way very well under. 
stood, take heat from the steam with which it js 
mixed, and lower its temperature. It is quite possible, too, 
that the water is far more efficient in showing sudden 
changes of temperature than the steam would be. In an 
experiment recently made in the United States with a 
Baldwin locomotive, and already referred toin our tolumns, 
a Barrus calorimeter was fitted in the steam dome, the 
thermometer dipped into a mercury cup, and it was 
found that no indications of priming were shown, even 
when water was flying out of the chimney. The reason 
was that the priming was very intermittent, and each 
“ gulp” lasted too short a time to overcome the thermal 
inertia of the mercury. The mercury was then removed, 
and the thermometer then responded freely, dropping 
when priming took place to 212deg. As the temperature 
is never steady, the mercury in the thermometer being 
in incessant motion, it is obvious that a great deal 
depends on the precise nature of the mixture in which 
the thermometer is immersed; and a mixture of steam 
and water might perhaps give indications of change of 
temperature which dry steam could not give. 

There are one or two points which deserve con- 
sideration quite apart from calorimeters. It appears, 
first, that a rapidly-flowing current of dry steam does not 
drop its temperature with its pressure, or else that 
pressure in such a current does not fall as quickly as is 
supposed, or else that the degree of superheating which 
can be obtained by wire-drawing is much in excess of 
what has hitherto been supposed to be possible; so 
much, indeed, that the whole question of wire-drawing 
assumes an importance it never possessed before. But 
the most interesting fact of all is the apparently enor- 
mous power possessed by a very small quantity of 
water of reducing temperature—3 per cent. according to 
Mr. Barrus, and even less according to Mr. Peabody, 
sufficing to pull down the thermometer from 288 deg. to 
213 deg. Is it not possible that we have here a clue to 
the astonishing amount of mischief the presence of even 
a very trifling quantity of water in the steam can do as 
regards the economic efficiency of an engine? At the 
moment the steam port opens steam rushes into a lower 
pressure than its own, the suspended water is vaporised, 
and down drops the temperature. 

It may be that the theory of the Barrus calori- 
meter depends both on the inventor’s explanation and 
that which we have suggested as probably nearer the 
truth. It is, we think, desirable that experiments should 
be carried out in this country. The cost of them would 
not be formidable, as the necessary apparatus is simple 
and inexpensive. 








IMPROVED DOUBLE-GEARED DRILLING 
MACHINE. 


Messrs. T. anp R. Less, of Hollinwood, near Manchester, 
have recently introduced several improvements in drilling 
machines, one of which is shown in the illustration on 
page 23. One special feature of this machine is what is 
termed the patent universal table, which is carried on a 
strong bracket working from a large hinged joint which 
allows it to be turned on one side, leaving the base clear for 
drilling large articles; the table also revolves and works ona 
slide, thereby having complete adjustment, so that any part 
can be brought nnder the drilling tool. Another important 
feature in the table is an arrangement for raising and lower- 
ing. The usual rack, which is so frequently liable to get out 
of order through fractured teeth, is dispensed with, and 
the table is raised and lowered by means of a screw placed 
inside the frame and operated by the handle at the side. A 
further improvement also introduced is a very effective 
method of double-gear and driving, me mocap J with the old 
catch bolt arrangement when changing from single to double- 
gear, this being done in half the time which is required under 
the ordinary arrangement. The machine, as will be seen, is 
well arranged, being strong, compact, and self-contained, and 
each tool is fitted with self-acting variable feed motion, which 
can be instantly disengaged as required. The spindles, which 
are of steel and of exceptionally large diameter, are fitted 
with steel feed screws, to which is attached an adjustment for 
taking up the wear and resisting the strain on the top feed 
wheels whilst drilling. There are also — large 
adjustable cumanabel Gouden in the front of the machine, 
and the arrangement of the table already described allows a 
more than ordinary capacity for admitting large objects 
under the spindle. Another very similar improved double- 
geared drilling machine is made with a round table instead of 
square, as in the machine just described. This also revolves, 
and can be turned aside so as to leave the base clear. In 
other particulars this machine is almost identical with the 
one illustrated. 








A LONDON INSTITUTE OF MinING ENGINEERS.—A proposal is 
on foot for the formation of a London Institute of Mining 
Engineers. Such an Institute, it is argued, could now be easily 
formed, and should take up the same position towards the 
Federated Institution of Mining Engineers as now occupied by the 
five local mining institutes, The vantages of such a connection 
are very obvious, as the members of the London Institute of Mining 
Engineers would then receive the papers read at the ay a of 
the Federated Institution of Mining Engineers and of the five local 
wining institutes, which would otherwise only be obtainable at 
enhanced subscriptions to one of these institutes. The London 
Institute of Mining Engineers should have for its objects :—(a) The 
advancement and encour t of the sci of mining, metal- 
lurgy, engineering, and their allied industries, (b) The inter- 
change a opinions, by the reading of communications from 
members and others, and by discussions at general meetings, =e 
improvements in mining, metallurgy, engineering, and their allied 
ielegiion c) The publication of original communications, dis- 
cussions, and other papers connected with the objects of the 
Institution. The subscriptions would necessarily be high, owing 
to the cost of offices and other expenses. The following are sug 
ested: Résident ordinary and associate members, £4 4s,; non- 
resident ordinary and associate members, £3 3s.; associates 








£2 2s.; and students, £1 ls, 








Jan. 8, 1892. 
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RAILWAY MATTERS. 


Tur London and North-Western Railway Co. contem- 
jate considerable alterations and extensions at their works at 
‘rewe, and they have, in compliance with the Standing Orders 

of the House, submitted plans to the Crewe Town Council 
of the additional lands and buildings required to be taken up by 
them. 


Tue Long Island Railway Company has let to the 
Baldwin Locomotive Works an order for ten engines, and the 
Pennsylvania and North-Western Railroad for ten additional 
locomotives, to be used in handling the coal traffic of the line, 
All are to be of the consolidation type, and of the four-cylinder 
Vauclain compound —. The line on which they are to work 
has maximum grades of 158ft. to the mile, and curves of 18 deg. 
and 22 deg. 


OFFICIAL returns just issued by the Argentine Govern- 
ment show that there were 5710 miles of railway in operation in 
that Republic during the last year, which is an increase of 700 
miles over the total mileage under operation during the year 1889, 
The net profits on the operation of this system were 15 per cent., 
against 2y%; per cent. during the previous year. The Government 
guarantees on railway capital paid last year were 3,100,000 dols., 
against 2,200,000 dols. the previous year. 


Tue work of constructing Bridgnorth Castle Hill 
Railway is proceeding rapidly, the cutting being now almost com- 
pleted by Mr. Law, the contractor. The extent of this difficult 
engineering work can now be realised, as the gradient is seen to be 
about one in one and a-half. The buildings for the top and 
bottom stations, waiting-rooms, and depéts, are in course of 
erection by Messrs, ee and Co., contractors, of Wolver- 
hampton. Mr. G. Croydon Marks, of Birmingham, the engineer 
of the undertaking, hopes to have the line completed and d 
for traffic shortly after Easter. The excavation for the track has 
been made by cutting through the solid rock to a depth of 
over 50ft. 


Tue Government of Bolivia has granted to Fernando 
Cerdena, an Argentine engineer, an important concession for the 
construction of a railway from Oruro, Bolivia, to the head of 
navigation on the Amazon River, in the heart of the rubber region 
of Bolivia. The construction of this road will connect the mineral 
regions of Bolivia with the Atlantic, and thus give cheap trans- 
vortation to Europe. The Government of Bolivia has guaranteed 
Eehlor Cerdena 6 per cent. interest annually for twenty years on 
the capital invested, has given him nine miles on each side of the 
proposed line from which to take materials for construction 
purposes, and in addition has out him 100 square leagues of 
oe , to be taken at intervals from the territory adjacent to the 
road, 


Or the 458 tires which failed on the railways of the 
United Kingdom during nine months ending 30th September last, 
20 were engine tires, 16 were tender tires, 4 were carriage tires, 
7 were van tires, and 411 were wagon tires; of the wagens, 344 
belonged to owners other than the railway companies; 344 tires 
were made of iron, and 113 of steel, and in one case the material 
was not stated; 5 of the tires were fastened to their wheels by 
Mansell’s patent method, 1 of which left the wheel when it failed ; 
7 by Gibson’s patent method; 1 by Beattie’s patent method ; 423 
by bolts or rivets, 5 of which left their wheels when they failed ; 
and 22 by other methods, 2 of which left their wheels when they 
failed ; 59 tires broke at rivet-holes, 2 at the weld, and 85 in the 
solid, and 310 split longitudinally or bulged, and 2 tires that 
failed did not break. 


A RECENT issue of the Chicago Times contains an 
appreciative account of the way in which the recent introduction 
of gas on the cars of the Chicago and North-Western is received, 
especially by the suburban residents, It is said that the company 
now has 150 cars lighted by the Pintsch gas, and is increasing the 
number so lighted as rapidly as possible. The 80,000 or more 
people who live in the suburbs and do business in Chicago, and 
spend an hour or more each day travelling in and out, are said to 
be much gratified by the change, which, however, can as yet affect 
but a small part of them. One ‘‘ prominent resident of Norwood 
Park” is reported to have said that his hour on the train is now 
the most enjoyable of the instead of being, as it was, the most 
disagreeable. This, says the Railroad Gazette, ought to be a 
valuable hint to the elevated railroads of New York, as well as to 
some of the surface lines doing suburban business. We may add 
that it ought equally to be a hint to our owners of carriages with 
oil glimmers. 





TuE offices on the No. 1 platform at Slough station of 
the Great-Western Railway narrowly escaped being wholly 
demolished by a collision on the lst January. It appears that an 
engine was coming from the shed, and the driver, having no stoker 
with him at the time, bad occasion to get off to shift the points to 
enable him to cross to the branch line, when the engine bolted, 
running along the decline at the rate of nearly thirty miles an 
hour. It happened, says the Standard, to be on the termini line 
from Windsor, and the engine dashed into the wall of the 
engineer's office, passing right through it into the engineers’ clerks’ 
room, and thence through to the inspectors’ office, The clerks at 
the time were busily engaged, but, hearing the outer walls falling, 
they broke a window and jumped from the inside into the 
street, just in time to escape being buried in the falling 
débris. The engine by this time had been entirely smashed, 
and the water put out the fires, thus terminating its extra- 
ordinary career. 


WE regret to have to record the death of Mr. William 
Henry Punchard, of the firm of Punchard, McTaggart, Lowther, 
and Co., of Cannon-street, which occurred on Christmas Day. His 
unexpected death at the comparatively early age of fifty-six 
removes from our midst another of the leading contractors of this 
country, who, during the last thirty years, in conjunction with his 
various partners, has been actively and continuously e' ed in 
the construction and development of public works, not only in this 
country, but also—more recently—on the Continent of Europe and 
abroad. Amongst the numerous works constructed by Mr. 
Punchard and his co-adjutators we may mention a tew as follows :— 
Bedford and Northampton Railway, Great Marlow Railway, West 
Lancashire Railway, Windsor and Annapolis Railway, Nova Scotia, 
Glasgow and “yo Breton Railway, Sackville to Monckton section 
of Intercolonial Railway of Canada, Eastern Railway of Sweden, 
Rio Tinto Railway of Spain, Malta Railway, Tasmanian Railway, 
Great Northern Railway of South Australia, North-Western Rail- 
way of Uruguay, Great Western Railway of Brazil, Buenos Aires 
bom | Campana Railway, the Callao Docks, Peru—in conjunction 
with the late Mr. Thomas Brassey. More recently Mr. Punchard 
and his present partners constructed the Grand National Tramways 
of Buenos Aires, and the magnificent harbour, just finished, of La 
Guaira, for the Venezuelan Government. They are also on the 
eve of completing a contract with the Government of Siam—in 
which they have been associated with Lieutentant-General Sir 
Andrew Clarke, R.E., G.C.M.G., &c.—for exploring and surveying 
a line for the proposed railway from Bangkok to the Chinese 
frontier—over miles—a work of a most difficult and arduous 
nature, upon which, for the last three years, they have had a large 
staff continuously engaged. The actual survey work of this was 
only completed a few months prior to Mr. Punchard’s death. 
Thoroughness marked everything to which Mr. Punchard put his 
hand, whether as a financier, a contractor, or in those agricultural 
pursuits in which he took a lively interest during the very slight 
periods of leisure he allowed himself. 








NOTES AND MEMORANDA. 


In Greater London 4148 births and 4201 deaths were 
registered last week, corresponding to annnal rates uf 38-2 and 
38°7 per 1000 of the estimated population. 


Tue births and deaths in London and in twenty-seven 
other great towns for the week ending last Saturday, corre- 
sponded to an annual rate of 36°4 per 1000 of their aggregate 
population. The deaths ranged from 45°3 at Wolverhampton, 
42°2 at Liverpool, and 42°0 in London, down to 21‘8at Huddersfield. 
Thus the week ending the 2nd January, 1892, was marked by a 
higher death rate all over the country than has been known for 
many years. 


Ir is stated that a clever adaptation of electricity is 
found in the magnetic button feeder. The difficulty in the 


common machine has been the absence of a plan sufficiently | 


simple for feeding the buttons from the receiving hopper on the 
top of the machine down the tube leading to the stamping 
mechanism. This is now effected by the magnet, which, playing 
up and down in the hopper through a slot in the bottom, attracts 


several of the loose buttons at each upward movement. On the | 


downward stroke the buttons which cling to the magnet are 
rubbed off into a little trough. 


Ir is observed that the ironwork of the cog-wheel rail- 
roads up the Rigi suffers much less from rust and its ties much less 
from decay than those of ordinary level lines. The fir sleepers not 
treated, laid seventeen years ago, are still for the most part in good 
condition, and the rails generally have not suffered from rust, 
though the road is closed a considerable part of every year. An 
iron bridge on the Scheidegg line, says the Razlroad Gazette, which 
was erected in 1874, was repainted this year for the first time, and 
it is said that there was very little rust on it, and where the old 
paint had fallen off the iron remained clean. 


PowDER for use in coating the interior of steel and 
other moulds has been patented by Mr. D. Stephens. A 
silicious rock known as “Dinas” silica stone, and containing 
about 98 per cent. of silica, 1 per cent. of alumina, 0°5 per cent. of 
oxide of iron, and 0°5 per cent. of lime, is washed and calcined. 
The stone is then ground until of the consistency of wheat-flour, 
contact with metal being avoided in the grinding. Sometimes 0°5 
per cent. of aluminous clay is added. The above powder is mixed 
with water or sour beer and used as a lining for steel or other 
moulds, It is preferably toughened by coating with tar and firing. 
When used for green mould steel castings the powder is dusted on 
the mould out of a coarse bag. 


In London 8181 births and 3399 deaths were registered. 
Allowing for increase of population, the births were 928, and the 
deaths 1484 above the average numbers in the corresponding weeks 
of the last ten years. The annual death-rate per 1000 from all 
causes, which had been 18:1, 17°9, and 21°9 in the preceding three 
weeks, rose last week to 42:0. This exceptionally high rate, 
though doubtless in considerable measure due to the recent 
dense fogs and low temperature, is also in part attributable to the 
delay in registration which invariably occurs when Christmas Day 
and the Bank Holiday which follows it come at the end of a week. 
If the second of these causes be eliminated by taking the mortality 


of the last two weeks together, the mean rate is found to be 32°0 | 


per 1000, which is higher than the mean rate in two consecutive 
weeks in any part of the last ten years, with the single exception 
of January, 1890. 


One of the London brewing firms is said to be adopting 
the pneumatic principle of malting, and to have completed the 
erection of the necessary buildings. Galland’s method, although 
theoretically perfect, was practically defective ; and so must every 
malt-house process be if the air in contact with and drawn through 
grain carries an excess of moisture. This prevents true withering, 
and pneumatic malt made under such circumstances would be 
excessive in hardness. The firm alluded to have adopted the 
principle of a dual atmosphere, that saturated with moisture being 
utilised during the early stages of germination, while the alterna- 
tive or dry air comes into use while grain is withering. This 
sees would have rendered Galland’s method a success, and 

reweries and Distilleries says has been quite recently adopted in 
the case of the Henning pneumatic drum plant. e future of 
pneumatic vegetation will probably be far more gratifying than 
during the past; and, if competition eventually necessitates the 
malting of maize, the above journal is of opinion that it can only 
be practically carried out in a revolving cylinder. There is no 
reason why pneumatic maize malt should not be of the most 
excellent quality, if the conditions of vegetation are varied 
according to artificial requirements. 


At a recent meeting of the Berlin Meteorological 
Society, Dr. Assmann spoke on meteorological observations during 
balloon voyages and in captive balloons. For the determination 
of temperature, humidity, and atmospheric pressure in a free 
balloon, the aspiration thermometer and an aneroid barometer 
suffice. Comparative measurements made by Rotch in Paris and 
in Berlin, during balloon voyages, showed that a Richards thermo- 
graph records a temperature some 8deg. C. higher than does a 
maximum and minimvum thermometer, and the latter shows a 
temperature always 2deg. C. higher than does an aspiration 
thermometer. In order to carry out prolonged observations on 
humidity during a balloon trip, three aspiration thermometers must 
be combined, of which two are alternately moistened while the 
third is kept dry. For use in captive balloons self-registering 
instruments must be employed, whose construction, owing to the 
frequently violent vertical jolts of the balloon, presents consider- 
able difficulty. The speaker exhibited tracings which showed that 
these difficulties had been overcome by him. Temperature is 
recorded by a bent Bourdon tube filled with alcohol, humidity by 
a hair hygrometer, and atmospheric pressure by an aneroid ; all 
these instruments being placed in a space in which aspiration is 
continuously kept up. Each instrument records upon a cylinder 
which rotates once in about five hours. The German Ballooning 
Society pro to make simultaneous observations in a free 
balloon, and with a self-recording apparatus suspended by a long 
cable from the car of the balloon. 


Tue Russian Government—following the example of 
the Italian Naval authorities—are instituting an experimental tank 
for predicting by experiments with small-scale models, the resist- 
ance encountered and the ‘speed attained by full-sized vessels. 
This of course is a copy and — of the system made 
familiar to naval students oa sbipbuilders generally in this 
country, by the investigations and inventions of the late Dr. Froude, 
of Torquay. The new tank is being organised at St. Petersburg, 
and the authorities have ordered from Messrs. Kelso and Co., of 
Commerce-street, Glasgow, a full complement of the special appa- 
ratus which this firm have already supplied to other establishments 
of the same sort. Messrs, Kelso and Co. some seven years ago 
furnished the dynamometric truck to Messrs. Denny and Brothers, 
of Dumbarton, by which many hundreds of model tests have been 
made and recorded in their experimental tank department, and the 
direct fruits of which are seen in the firm’s ability to suddenly 





MISCELLANEA. 


Messrs. CHARLES Carr are about to re-cast and re-hang 
the bell—weight 224 cwt.—at Northwood Church, near Bucknall, 
Staffordshire. 


Tue Electric Power Storage Company have issued a 
very useful reminder of their manufactures in the form of blotting 
with an attached diary. 


MEssrs. CHARLESWORTH, HALL, AND Co., of Werneth, 
Oldham, announce that Messrs. Appleton, Burbey, and Williamson, 
of Queen Victoria-street, have been appointed their London agents. 


Mr. R. D. Batcuetor, artesian well engineer, Chatham, 
announces that he has taken premises at 73, Queen Victoria-street, 
pea he will show machinery and appliances for well and water- 
works. 





| Tue Pond Machine Tool Company lately shipped a 
| planer weighing 150 tons. It is for Messrs. McIntosh, Hemphill 
| and Co., of Pittsburg, and will—says the Railroad Gazette—be used 
| for planing large steel castings. 


WE are informed that Mr. Charles H. Beloe, M. Inst. 
C.E., of 9 and Westminster, has taken into partnership 
Mr. Frank E. Priest, Assoc. M. Inst. C.E., a former pupil, and for 


several years past the manager of his Liverpool office. 


Tue Trustees of the Borough Market, Southwark, have 
decided to reconstruct the roof to Mr. A. T. Walmisley’s design, 
and the contract is let to Messrs. H. Young and Co., of Eccleston 
Ironworks, Pimlico. The work will be proceeded with at once. 


Messrs. R. Botton and Co. have now introduced 
cork lagging for pipes, in the form of sheets coated with asbestos 
on the side intended to be against the heated pipe. This isa 
distinct improvement, and appears to remove the objection to the 
use of this cork as a non-conductor. 


Mr. P. Geratp Sanrorp, F.I.C., F.C.8., announces 
that he has taken over the business of analytical and consulting 
chemist and metallurgist, which has hitherto been carried on by 
Mr. Tarn, and formerly by Messrs. Sulman and Berry, at Mansion 
House-chambers, 20, Bucklersbury. 


Messrs. Epwin Lewis anv Sons, of Britannia Boiler 
Tube Works, Wolverhampton, are making steam tubes with the 
ends coned down, so that when they are screwed into sockets the 
red lead jointing material is caused to squeeze into the angular 
space between cone end and inside of collar, and thus it is said 
to make a sure and tight joint. 


Ir has been officially announced that a peerage has 
been conferred on Sir William Thomson, F.R.S., in recognition of 
his numerous and important inventions and researches, electrical 
and otherwise. It is said to be probable that Sir William Thomson 
will assume the title of Lord Kelvin. The Kelvin is a river which 
flows within view of Sir William’s house. 


A LARGE space has been allotted in the new Imperial 
Secretariat Buildings in Government Place, Calcutta, for the 
formation of a Patents Museum, which will be an adjunct of the 
Patent-office. Besides specifications of inventions, says the Indian 
Engineer, the museum will contain models and drawings, of which 
there is already a good stock to form a nucleus. 


Messrs. Ismay, Imriz, anD Co. announce with regret 
the retirement, after forty years business life, of their senior 
partner, Mr. Thomas Henry Ismay, who was not only the founder 
of the firm, but also of the Oceanic Steam Navigation Company, 
White Star line. It is satisfactory, however, to know that Mr. 
Ismay retains his full interest in that company, of which he will 
continue to act as chairman. 


Messrs. SwinBuRNE and Co. are making alternating 
current condensers for those who want them in case the exciting 
currents of transformers give trouble. At present, however, they 
have been used more for experimental work on motors and other 
apparatus than other work. They are also now making a plant 
to give 40,000 volts and three ampéres for the Silvertown Com- 
pany, who wisk to test cables by the mile under high pressures. 


THE square hole drilling machine, described at a 
meeting of the Civil and Mechanical Engineers’ Society, on 
Wednesday, by Mr. Reginald Bolton, will, it is said, drill a taper 
hole of any shape, either larger or smaller at the bottom than at 
the entrance. e@ operation of the machine is described as that 
of a rotating drill spindle mounted in a ball joint and vibrated 
during its rotation against a ‘‘firmer” or template giving the 
desired shape. The cutting tool is a one-sided drill bit, containing 
one-half of the cutting edge of an ordinary drill. 











THe Mid Kent Water Company are having a new 
—— main laid from their pumping station at Halling near 

ochester to the high service reservoir on Dean Hill about a mile 
and a-quarter away, with additions to reservoir to prevent the 
sand from their Lower Greensand boring getting into the service 
reservoir, and thus into service mains and pipes. Their engineer 
is also preparing plans and quantities for new low service reservoirs 
and pumping and service mains, for the supply of their district 
near river Medway below 100ft. Ordnance Datum. This district 
has a population of about 6000, and with extensions under new 
Act will have 10,000, besides several large factories. Mr. Arthur 
F. Bowker, C.E. F.R.G.S., is the engineer to the company. 


TxHosE of our readers who are interested in works of 
water supply will perhaps recollect the controversy at Plymouth 
three or four years ago regarding the introduction of the waste 
meter system, when in spite of the large saving effected in six 
typical districts in the town, it was finally decided to attempt to 
cope with the enormous waste that existed there by means of 
Siemens meters. The whole supply at that time for all purposes 
was 50 gallons per head per day, and notwithstanding considerable 
expenditure in meters and an increased staff of inspectors, we 
understand that the rate per head now has reached 57 gallons. 
Under these circumstances it has been decided to place half the 
town at once under the Deacon waste water meter system, and 
this it appears is being done. It is high time something signal 
was done when the consumption of a town like Plymouth reaches 
over 50 gallons per head. 


Tue official trial of the Sphincter Grip Armoured 
Hose Company’s hydraulic and pneumatic dredger took place on 
the river Ribble, at Preston, on Tuesday, the 29th ult., in the 
presence of the Ribble Committee of the Preston Corporation, 
their resident engineer, Mr. A. F. Fowler, and the dredging 
master, Captain Cochran. The trial and tests of the dredger were 
confined to the entrance to the new docks, where the — 
tides have for some considerable time been washing up an 
depositing a large quantity of mud and other materials. The 
dredger was put into operation as soon as the ebb tide began to 
flow, and worked witbout interruption for a space of two hours, 





leave the familiar track of moderate-s screw steamers of 
15 or 16 knots per hour, and score remarkable success with high- 
speed Channel paddle steamers of 20 to 214 knots per hour. e 
value and importance of the results accruing from model experi- 
ments are more and more being appreciated by foreign Naval 
authorities, Of the truth of this, the order being executed by 
Messrs, Kelso and Co, for the Russian Government is proof 
enough; but this evidence may in a very short time be more 
emphatically confirmed, by orders of the same kind being given 
by one of the prominent Naval institutions of America. 


the resident engineer taking frequent soundings, and the whole of 
the committee, consisting of some fifteen gentlemen, watching the 
proceedings with great interest and scrutiny. It was found that 
the dredger had deepened the area worked upon by about 2ft. 6in., 
which was, we are informed, considered by all present as exceedingly 
satisfactory, the apparatus fulfilling every expectation. The appa- 
ratus has been taken over by the Ribble Navigation Authorities, 
and it will be used daily on the ebb tides between the dock entrance 
and the bar outside the river over a channel sixteen miles in length, 
and keeping the ch 1 open 





for the purpose of further d 
for navigation. 
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WET DOCK OF MESSRS. 


(lor description see page 26) 
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most successful. Subsequently they turned out six cruisers | with so many ships of war building at Govan, Clydebank, 
of the Archer class; two cruisers, the Tauranga and | and Greenock. The country is getting good and cheap 
Ringarooma, each of 2575 tons displacement and 7500 | work by this arrangement, but it is doubtful whether 
indicated horse-power, for the Australian station ; and the | even greater advantage might not be derived by enlisting 
three second-class cruisers Terpsichore, Thetis and | to its aid the constructive skill possessed by such esta- 
Tribune, each of 8400 tons displacement and 9000 | blishments as that of Messrs. James and George Thomson. 
indicated horse-power, having a speed of 20 knots. At | 
present they have under [construction the line-of-battle 
ship Ramillies of 14,150 tons displacement and 13,000 
indicated horse-power. | 

But, while thus contributing to the strength of the 
Royal Navy, the resources of the Clydebank establish- 
ment have been sought by foreign Governments also ; 
and it would appear that they rather than ourselves have 
derived the greatest benefit from the scientific skill at 
the command of this enterprising firm. Among the most 
noteworthy of the foreign warships are the Reina Regente 
of 5000 tons and 12,000 indicated horse-power, which 
attained a speed of 21 knots on her trial trip; the 
Destructor ‘“ torpedo catcher,” which realised 23 knots ; 
the torpedo boat Wiborg of 22 knots and the Japanese 
cruiser Chiyoda of 2500 tons, 9000 indicated horse-power, 
and 16 knots. The Reina Regente and Destructor were 
built for Spain and the Wiborg for Russia. In every 
case the performances of the vessels were satisfactory, 
while their designs have been the subjects of general 
commendation. 

With such a high reputation both for constructive 
skill and high-class work, it is not surprising to find that 
the Messrs. J. and G. Thomson are generally well | 
employed. Since their removal to Clydebank, they have 
built 248,187 tons of shipping and manufactured engines | 
of 846,650 indicated horse-power. Among these are | 
included fifteen ships of war for the Royal Navy, of 
41,756 tons and 82,300 indicated horse-power, besides | 
the engines for H.M.S. Aurora of 8800-horse power. 
For Foreign Governments they have built 8641 tons of | 
23,000 indicated horse - power — figures which will, | 
perhaps, serve to explain the very high speed which | 
most of these vessels possess. 

Judging by the efficiency of the vessels of war designed 
and built by Messrs. J. and G. Thomson, the ease with 
which their guaranteed speeds were attained and even 
exceeded, and above all by the continued ability of the | 
ships to do what they did at their speed trials, it might 
reasonably be inferred that their Lordships at Whitehall 
would not be running great risks if they were to entrust 
to the Clydebank firm the task of both designing and 


building a swift cruiser for the Royal Navy. In bygone triple nite roller mills and mixers, specially adapted for 
days the Admiralty have benefitted in such & way from | pa white lead, which is shown’ = the p Bsa cco 
the experience and skill of mercantile shipbuilders, and | jjjystration. As will be seen, the arrangement consists of two 
one may venture to suppose that the performances of | tripje roller mills, one mill being raised the necessary height 
Admiralty designs are not always so very satisfactory as | over the other to allow the lead, after it has been discharged 
to preclude the possibility of better things being done | from the pug mills and passed through the first mill, to feed 
elsewhere. The shores of the Clyde now present very | automatically down to the doctor into the second, after 
much the appearance of a series of naval dockyards, passing through which it is taken off by a second doctor, and 








COMBINED TRIPLE ROLLER AND PUG MILL 
FOR PAINT WORKS. 

Messrs. Fottows AnD Bate, of Gorton, near Manchester, 
who have made a speciality of paint mill machinery, have 
recently constructed for the paint works of Messrs. T. Hin- 
shelwood and Co., of Glasgow, an improved arrangement of 


PAINT MILL 











discharged finished into a cask or barrel. The mill which 
| carries the pugs is specially designed for the purpose, and 
consists of a very strong cast iron frame, with section similar 
toan H-beam. The second mill is designed on the same 
| lines, but not having the same weight to carry, is lighter in 
construction. One of the special features of these mills is 
| the method of driving, and from the illustration it will be 
| seen that only one set of fast and loose pulleys is used for 
| driving both roller and pug mills, the first mill being driven 
| from the second by a chain driver, whilst the pugs are also 
| driven by the first mill in the same manner. By this arrange- 
ment not only is space economised, but two belts, one for the 
| first mill and one for the pugs, are dispensed with altogether, 
advantages which, apart from lessened cost, are of consider- 
able importance where space is more or less valuable, and 
numerous driving belts are necessarily objection- 
able. The pug mills are fitted with improved 
beaters which are driven from a horizontal shaft by 
worm and pinion, the worm being supplied with 
clutch gear, so that either one or both pugs can be 
stopped or started without stopping the rolls. 
The roller mills also can, by an arrangement of 
clutches, be stopped or started whilst the pugs are 
being used. The rollers in the mills are 30in. on 
the face by 15in. diameter, and are made of the 
finest grey Scotch granite; these rollers are carried 
on steel spindles, and fixed immovably by a special 
method. All the bearings on the mills are made 
of gun-metal, and the bushes on the side rolls are 
so constructed that the wear can be taken up with- 
out removing the rolls. The centre rolls on both 
mills are fitted with a cam and cam bracket, which 
give them a lateral motion, an arrangement which 
not only increases the grinding power of the mills, 
but also prevents them from fluting. 








THE STERN-WHEEL STEAMSHIP 
ISABEL. 


THE engravings on page 30 illustrate a stern- 
wheel river steamer constructed by Messrs. Sum- 
mers and Scott, of Gloucester, under the inspec- 
tion of Mr. T. H. Bridges, of London. The length, 
extreme, of the boat is 116ft.; length between per- 
pendiculars, 100ft. 6in.; beam moulded, 19ft. 6in.; 
depth moulded, 5ft.; draught fully equipped, and 
with twelve hours’ fuel on board, 154in. She is 
constructed entirely of Siemens steel galvanised, 
and is made up of thirteen sections. At the ends of 
each section frames of 24in. by 2in. by ;4in. are 
placed and connected one to the other by in. bolts. 
The frames are l}in. by l1fin. by }in.; reverse 
bars 1}in. by 1}in. by Hin.; plating, 4 Ib. and 6 1b. to the 
superficial foot. The thickest plates are used for the keel 
plates, bilges and forward. The deck is also of galvanised steel, 
and is covered with teak gratings, so that there is no chance 
of the deck being rusted away by inattention, which is often 
the case when a wooden deck is laid and fixed over a steel one. 
She isdivided into five watertight compartments by transverse 
bulkheads, suitably stiffened by angles, so that in the event 
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ofan accident occurring she would remain afloat. Attached to 
the collision bulkhead, and extending 11ft. abaft it, is a 
double bottom, secured to the top of the floors, with suffi- 
cient rise at the sides to be above the load water-line at her 
greatest immersion, thus rendering her very safe in case of 
grounding or other accident. The boiler compartment for- 
ward is about 21ft.in length. Donkey engines, pumps, and 
a feed-heater are also fitted in this compartment, and racks on 
each side of the boiler to carry wood for fuel. Abaft the boiler 
compartment are two spacious holds having together a capacity 
of 6000 cubic feet. A bulkhead separates the after end of the 
hold from the last section of the boat on which the engines rest. 
Two longitudinal bulkheads are placed immediately under- 
neath the cylinders to give strength and prevent vibration. 
Attached to the sides of the boat, and extending about 16ft. 
beyond the stern round the paddle-wheel, is a buffer beam, 
constructed of steel lattice work, with a wood rubbing streak 
arranged also to form a platform for the engineer. The hull 
is trussed by two king posts at each end, constructed of steel 
tubes 6in. diameter, and tension rods in the usual way. On 
the fore-deck is a powerful windlass capable of hauling the 
vessel up over the rapids against at least a six-mile current, 
500 fathoms of gin. chain, and a 6 cwt. anchor being supplied 
for the purpose. The saloon, which is placed on the main 
deck, is capable of seating twenty-five first-class passengers. 
A light framework, which is secured to the sides and end of 
the saloon, forms a support for the caned seats, which can 
be removed when required and replaced by berths. Two large 
dining tables of highly-polished teak complete the furniture. 
Instead of glass windows copper gauze blinds in frames are 
used, with a view of securing at the same time ventilation and 
immunity from the swarms of flies that infest the South 
American rivers. On the outside of each wire blind louvres 
are fitted in frames, which are pivotted and connected by a 
bar, so that they can be fixed at any angle at will; the 
frames in which they are fitted are also hinged at the top, 
and a catch fitted on the underneath side of the hurricane 
deck, so that they can be secured when open. Immediately 
abaft the saloon is the galley and pantry; the galley stove 
—which is one of Messrs. Stone’s, of Deptford, latest patterns 
—hbeing capable of cooking for thirty persons. At the stern 
of the boat is fitted a water-closet and storehouse. Around the 
sides of the vessel, and suspended from the hurricane deck, 
bfinds on spring rollers are fitted, to keep out the river fogs 
and enable the crew and third-class passengers to sleep on the 
main deck. . 

Above the saloon is the hurricane deck, 74ft. in length and 
19ft. in breadth. It is constructed of thin teak, supported 
by galvanised steel columns and arched steel angle beams. 
Around the sides and ends of this deck a teak handrail is 
fitted on suitable stanchions, and a rope netting placed 
beneath the rail and extending to the deck. On this deck 
are the cabins, six in number, fitted with three berths each, 
and the usual fittings, the windows being fitted with gauze 
blinds and louvres similar to those in saloon. The whole of 
the cabins and saloon are constructed of polished teak and 
finished in accordance with the highest class of passenger 
steamer. The work was done by Messrs. the Gloucester 
Railway Carriage and Wagon Company to the designs of 
Messrs. Summers and Scott. A canvas awning painted with 
asbestos paint covers the entire area of the hurricane deck. 

On the top of the cabins is a pilot-house, from which 
point the vessel is steered; an aperture in awning and 
hurricane deck allows the pilot and engineer to see each 
other in case the telegraph which is fitted should be out of 
order. Two powerful lamps of the American locomotive 
type are fixed one on either side of the pilot-house, so 
arranged that they can be swivelled at any angle desired, 
either horizontal or vertical. The rudders, which are three 
in number, are of the balanced type, suspended on ball 
bearings, and connected to each other and the wheel in the 
pilot-house. 

The machinery consists of a pair of compound non-con- 
densing engines, one cylinder being placed on each side of 
the paddle-wheel. The high-pressure cylinder is 14in. in 
diameter, the low-pressure 2lin., both 3ft. stroke. The 
framing consists of a light casting, bored out to form the 
crosshead guides, to which rolled steel joists are connected, 
the outer end of which carries the shaft bearing, forming a 
framing similar to a Corliss engine bed. The valves are 
placed on top of the cylinders, and worked by valve gear of 
the Walschaert type, thus saving the room required between 
the frames for eccentric rods, and enabling the breadth of 
the paddle floats to be materially increased. The good dis- 
tribution of steam and quickness of cut-off given by this gear 
are very noticeable. The crank shaft is Tin. in diameter, and 
hollow throughout. The paddle-wheel is 12ft. diameter, 
with floats 12ft. Gin. long. The boiler is of the locomotive 
type, constructed of steel with the exception of the fire-box, 
which is Lowmoor iron, and of exceptional size for burning 
wood. The working pressure is 1401b. The funnel is fitted 
with a spark catcher. The whole of the pipes are copper, 
and a separate duplex donkey pump, injector, and ejector are 
provided. The feed is heated by the exhaust steam. The 
engines were put under steam for an hour only previous to 
her being taken out on her trial, when everything worked 
without a hitch, and to Mr. Bridges’ entire satisfaction. The 
boat steered with the greatest ease, and is capable of steaming 
eleven miles per hour. 








NavaL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :— hse Themes w. 
Christian, to the Victory, additional. Assistant engineers—William 
H. Wood and James F. A. Hastings, to the Blake, and Henry 
Wall, to the Royal Sovereign. Probationary assistant engineers— 
William A. Hatherley, to the Hercules. 


A Marin RoaDs ARBITRATION.—A dispute between the Hampshire 
County Council and the Bournemouth Town Council, respecting the 
cost of maintaining main roads through Bournemouth, was decided 
afew daysago. The length of road was three and a-half miles. 
The Town Council originally claimed £1868, which was refused by 
the County Council on the ground that it was exorbitant. The 
County Council offered £1400. This was refused by the Town 
Council on the advice of the borough surveyor, Mr. F. W. Lacey, 
by whom this claim was amended. The matter was ultimately 
referred to the arbitration of the Local Government Board, and in 
July last Mr. T. Coddrington, M.I.C.E., attended at Bournemouth 
for that purpose. Beside Mr. F. W. Lacey, the borough surveyor, 
Mr. C. Jones, of Ealing, Mr. William Weaver, of Kensington, and 
Mr. J. Strachan, of Brentford, gave evidence for the Town Council ; 
and Mr. James Robinson, county surveyor for Hampshire, Mr. 
Fletcher, county surveyor of Dorset, Mr. Thomas De Courcy 
Meade, of Hornsey, Mr. Robert Phillips, county surveyor of 
Gloucestershire, and Mr. Charles Tonils, borough surveyor of East- 
bourne, for the County Council. The award has now been settled 
at £2608, nearly £800 in excess of the original claim. 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


OBSERVATIONS AT THE RIVER THAMES, CHARING CROSS. 


Srr,—During the late floods—October, 1891—the effect of the 
floods on the river Thames at Charing Cross embankment from 
October 22nd to 29th, 1891, appeared to have been to increase the 
temperature of the water, and to clear away the tidal deposits of 
iy The temperature of the water in the +) ng of the 
month of October was sinking gradually from 59 deg. to 57 deg. 
October 6th, and down to 55 deg. and 54 deg. on October 13th and 
14th, at the date of the gales of S.W. winds, and it had descended 
to 50 deg. on the 18th when there were high tides at the full 
moon. 

On the 20th, however, the temperature began gradually to rise 
again up to 55 deg. on the 23rd at the period of the great floods 
at Windsor and Eton, and it sank again to 50 deg. on the 28th, 
when these had subsided. After that date the thermometric decrease 
has continued down to 45 deg. at the high tides of the new moon 
of November Ist, about which point it has remained oy for 
some days. The deposition of flocculent, or organic, mud was 
not noticed after the great gales of October 13th and 14th for 
some days, but was resumed at the high tides of the full moon of 
October 17th, and continued for a week. The great floods of 
October 22nd to 23rd seemed to have had force enough to clear 
off all light superficial mud for several days, till the deposition 
began again at the high tides of October 31st, about the new moon. 
The temperature of the air on the embankment was also found 
increased during the floods up to 60 deg. on the 23rd October at 
8 a.m., from 47 deg. on the 17th previously, but it decreased 
again to 38 deg. afterwards on the 3lst October. The deposition 
of the light mud on the embankment ghauts would seem to take 
place mostly during the still periods of the low tidal pauses, and 
it is generally brought up the river by the high tides from the 
lower reaches, and left there on their recession. 














be filled with steam from the boiler; consequently in one clear 
revolution both cylinders would have been filled, the reducing 
valve could then be shut-off, or it could be arranged to close 
automatically against the boiler steam, so that where any waste 
comes in I fail to see. Regarding waste from condensation, 

this occurs with every engine, until the cylinders are heated 
up to working temperature with boiler steam. Mr. Grover states 
that at starting, only one high-pressure cylinder exerts full tractive 
force. Quite so; only one high-pressure at a time, and the low- 
pressure when the high-pressure is not at work—this is all an 

simple engine does, and what the present compound system cannot 
do without increasing boiler pressure. He then says that this 
would continue until sufficient speed was attained for the driver to 
close the exhaust to atmosphere. Now, this is not the case, and 
Mr. Grover has evidently not read my description carefully, as 
were the engine working on a grade of 1 in 40 for even sixty 
miles, and hauling a maximum load, the cylinders would be 
worked to75 per cent. cut-off the whole way; and it was to enable 
this cylinder full of high-pressure steam to be expanded into a 
second cylinder that instigated the design. This would be done by 
continuous expansion, and it would only be on the level with light 
loads, and when the steam could be used very expansively in the 
high-pressure cylinder, that the exhaust would be closed, and steam 
pumped into low-pressure steam chest. Mr. Grover now goes in 
for figures to prove that the power of my engine at starting is as 
1:2. He will surely admit that two single-acting cylinders exert 
the same power as one double-acting one, providing they are the 
same area. Then as both systems can have the low-pressure cylinder 
started by boiler steam, where can the extra power of the present 
system come from?! Asa matter of fact, if the boiler pressure is 
the same in both systems, my high-pressure pistons, having no steam 
to pump into the low-pressure steam chest, must be the more 
powerful. The present system practically has retaining valves on 
the exhaust of the high-pressure cylinders, and it would be 
interesting if some locomotive superintendents who have increased 
the boiler pressure with their simple engines, would fit on 
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retaining valves to the exhaust of their cylinders, and keep in a 
back pressure of 301b. or 401b, in both cylinders, and see what 


| | 





| | 
Temper. Thermo. air. Tides. High Deposits. Weather. } Rain 
Date ee : gardens. ‘ Sam. water. 8 a.m. Moon 8 a.m. 8 a.m day. 
1891. deg. deg. 
Oct 12 55 54 Up. 7.50 a.m. No mud Cyclonic Cloud 0 0 
13 54 52 Up. 9.26 ,, _ Great storms, Fine, sun 8.8.W. gale R. 
14 | 53 55 Out. 10.57 ,, oo Eng, Irel., & Fog, sun 8.W. gale R. 
15 54 55 Up. flow Noon _ loud 8. R. 
16 52 54 Up. flew 0.28 ,, > Fog, sun 8.W. R. 
17 51 47 Out. ebb Pa Mud Full moon, high Cloud Ww. R. 
18 50 47 Out. ebb 1.56 ,, Mud des Fog, sun w. 0 
19 52 51 Out. ebb \ = Mud Fine, cold 8. R. 
20 51 g 50 Out. ebb 8.19 ,, Mud Fine, sun 0 0 
21 62 3 54 Out. ebb es | Mud Cld., squal 8.W. R. 
22 | 52 = 52 Up. ebb 4.41 ,, Mud Cloud 0 8. R. 
23 55 60 Up. ebb 5.24 5, 0 Great floods, Fog, fine 8.W. 
24 52 68 50 Half ebb ‘ua 0 & Windsor, Eton, Fog, fine 0 “ 
25 50 = 48 Up. ebb Te os os &e. Fog, cld. 0 R 
26 no 58 Up. ebb 8.36 ,, 0g Fog, damp E. R. 
27 51 58 Up. 0 10.10 ,, Og Cloud E. R. 
28 50 49 Up. flow 11.22 , 0 & Anti-cyclone Fog, cld. E. —_ 
29 48 464 Up. flow Yoon 0 € Cld., sun E. - 
30 rs 45— Out. flow 0.33 a.m 0 Fog, cld. 0 E. -_ 
31 45 38 Out. ebb st Mud . Fog, dr, 0 E. ome 
Nov. 1 45 51 Out. ebb 1.89 ,, Mud New moon, high Fog, cld. 0 E. Damp 
2 454 504 Out. ebb OF ss Mud | tides Fog, sun E.8.E, Damp 
3 46 46 Out. ebb 2.36 ,, 0 Fog, sun E _ 
4 46 48 Out ebb sf 0 Fog, eld. E. — 
5 464 50 Out. ebb 8.39 ,, 0 Cid. KE. - 
6 47 47 Out. 0 4°13 Mud | Fog, cld., all day 0 N.E. — 
7 46} 474 Out. ebb 4°49 ,, Mud | | Fog, cla. 0 _ 


The fresh water of the floods again would seem to be cleaner 
coming down, and to be able by its stronger current to carry off 
the mud down again towards the estuary into the tidal waters. 

It was noticed there were more observations of the ebb of the 
tides than of their flow, which seemedto have been noted 
in the mornings about three times only before each full and new 
moon. 

As a general rule there would appear to be more of ebbs than of 
flows on the river, in consequence of the currents of the stream 
overlapping the tidal rise till near high water. On the occasion of 
the floods, however, the ebbs exceeded the flows much more tuan 
usual, as their higher levels were enabled to overtop the common 
tidal elevations. W. G. Buack, F.R.C.S.E., F.R.M.S. 

London, December, 1891. 





LONDON’S WATER SUPPLY. 


Str,—As one who has taken for many years a keen interest in 
questions concerning the public health, I have read with much 
interest your very interesting and suggestive article on the 
“* Prospects of the London Water Supply,” which appeared in your 
issue of the 4th inst. There seems to + a pretty general consensus 
of opinion, on the part of those well qualified to judge, that the 
time has arrived when the question of comprehensively dealing 
with London’s water supply should be practically taken in hand. 
To wait until the need is acutely felt—or even felt at all—is to run 
the serious risk of adopting, under the pressure of necessity, crude 
and costly schemes. It seems to me that the first effort should be 
directed to obtain the needed supplies from subterranean sources 
in the immediate vicinity of lonien itself. Could this be done the 
enormous cost and extremely long delay involved in obtaining 
supplies from distant Wales or Devonshire would be obviated. So 
also would the not inconsiderable risk arising from the presence, 
near inhabited places, of huge reservoirs for the storage of water. 
In a matter of such grave importance from every point 
of view, it appears to me that the Government would do well to 
employ some of the most competent officers of the Royal Engineers 
to make practical investigations at various points, within a circle 
of, say, thirty or forty miles round London. If the Government 
decline to do so, the London County Council should take the 
matter in hand. Already one public spirited gentleman, Mr. 
George Webster, of Harefield, Middlesex, has at his own cost 
successfully experimented in the Colne Valley, with the result that 
from thence an estimated daily supply of about 20,000,000 gals. 
of absolutely pure water may be obtained. Now, if this experience 
can be — in other localities equally or even os rege d 
near London, we are directly on the high road to end the water 
difficulty. And, further, these subterranean supplies being pure 
and uncontaminated, there is no need for the use of costly and 
dilatory filtering machinery; that is, of course, assuming that 
these waters are independently supplied to the consumers. There 
would then be a dual supply, one for general and the other for 
potable and culinary paw. gory Let us hasten slowly in this very 
important matter, and not go far away, and at enormous expense, 
for what may possibly, and even probably, be found near at hand, 
and at little cost. J. H. 

December 26th, 1891. 


COMPOUND LOCOMOTIVES. 


Smr,—Mr. Grover need not be surprised at my compound 
system not being criticised. Now-a-days locomotive engineers 
pay little heed to new ideas, each preferring to keep to their own. 
I have to thank Mr, Grover for his criticism, but I do not think 
he quite grasps what I aim at. Of course it is absolutely necessary 
for the low-pressure steam chest to get steam from the boiler the 
same as any other compound system; the steam would, however, 

to both sides of the piston of one cylinder only, and this 
the one that happened to be on the return stroke. Whichever 
high-pressure piston was on the forward stroke its cylinder would 





| saving would be effected thereby. Regarding the wear and tear 


to the one half of the connecting-rod brass, I claim this as a 
distinct advantage—it, in fact, does away with knocking. It is 
very easy to take up the wear of a connecting-rod brass, not so 
easy to change a crank pin, axle, or axle brass, that have all been 
knocked out of shape. The design showing the low-pressure 
double-acting is for heavy and slow traffic ; for light and fast trains 
I would have all three cylinders sete either simple, com- 
pound or triple-expansion. OHN RIEKIE, 
District Locomotive Superintendent Frontier Railway. 
Quetta, December 14th. 


FORCE AND MOTION, 

Sir,—‘‘ A Crammer” is, I think, a little hard on the poor text- 
books; but his irritation is excusable, idering how pletely 
they ignore his idea that forces acting on different bodies can 
butt or balance one another. ‘‘A Crammer’s” ex alsurdo argu- 
ment against force being a cause of motion was, from the 
beginning, founded on the principle that equal opposed forces 
balance, whether they both act on the same body or not. I, from 
the beginning, denied that equal opposed forces balance one 
another, except when both act on the same body. ‘‘ A Crammer” 
insists on construing the poor text-books to mean balanced and 
butting forces every time they say ‘‘ opposed” or the like. He 
insists that ‘‘ opposed” forces must necessarily mean forces which 
butt and Recto one another; but now, when the whole tenour 





uili 
of the books turns out to be utterly inconsistent with supposing 
the writers to necessarily mean balanced whenever they say 
opposed, or supposing them to imagine that forces can butt one 
another at all, ‘‘A Crammer” seems still to insist that they never- 
theless do mean balanced, i.e., equilibrating, forces every time they 
merely say “opposed,” and charges on them every absurdity which 
follows from supposing they did mean this, which it is plain they 
never did mean. It seems to me scarcely fair to put, as ‘‘A 
Crammer” does, his own interpretation on such an expression as 
* opi forces” in books written by others, and then condemn 
these people as illogical because a multitude of absurd consequences 
follow from the d ing, especially when the whole tenour 
of their works shows that by ‘opposed forces” they did not always 
or necessarily mean balanced or butting forces. 

As to ‘“‘ A Crammer’s” three questions, to the first two I reply 
that there was no occasion to ask them, and the answer is yes ; to 
the third, the question itself is ambiguous, for it is not stated 
which force prevents, and which promotes the motion of each 
body referred to—whether, for instance, the downward pressure on 
the inclined plane, as well as the attraction of the earth, tends to 
prevent npward motion of the weight. As instances wherein 
motion occurs and action and reaction are equal and opposite, one 
of them was, as it happens, experimentally verified by Newton 
himself. I cite, and have cited before, the cases of two similarly 
electrified bodies repelling one another, and of a magnet attract- 
ing a piece of iron placed initially at rest, not in contact with it; 
the bodies being in each case initially at rest, not in contact, and 
then left perfectly free to move under mutual action. The effort 
exerted to produce motion of one of them, A, is not resisted by 
any force tending to prevent motion of A, and similarly for B. 
The forces do not butt one another ; one tends to produce motion 
of A, the other tends to produce motion of B. Nothing prevents 
motion of either A or B, which is accordingly conead to move 
each by the force exerted on it. 

This reminds me that, in another case, ‘‘ ACrammer” asked 
how B could advance against the force exerted on it by A. I 
pointed out then, and more than once since, that the question, 
as put, ignored the condition essentially necessary for two bodies 
to begin to move from initial rest both together in the same 
direction, namely, the interference of a third body. I pointed 
out that “A Crammer,” in so putting the question, laid himself 
open to the charge that he demanded an explanation, from inade- 
quate causes, of an impossibleevent. I more than once referred to 








this matter, but “‘A Crammer has not yet either given me the 
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asked for leave to amend the defect in his statement of 


prec og nor has he made the question explicitly straightfor- 
ward by making any allusion to that necessary condition for the 
motion he referred to taking place. — 4 meee 

« A Crammer” seems now to maintain that he is pleas 
to be of opinion that opposed forces must mean always forces which 
equilibrate one another, the writers of the books he so freely 
condemns are utterly illogical, because they clearly do not neces- 
sarily mean by ‘op "anything more than opposed in direc- 
tion simply. e seems to have forgotten or left out of sight all the 
cases, such as those of repulsion or attraction motion from initial rest 
of elastic bodies kept pressed against one another till released, and 
the like, wherein equal forces due to mutual action drive two 
bodies apart, or draw them together, and nothing prevents the 
motion of either body; and he seems almost ready to accept the 
extraordinary position of maintaining as a physical fact that when 
a heavy body is kept in equilibrium on a smooth inclined plane, 
there is actually and in fact no relation of magnitude between the 
weight of the body and the tension, say in a string parallel to the 
plane, keeping it in place ! ; , 

If a definite relation of magnitude between the tension of the 
string and the weight is necessary, on a plane of given inclination, 
for equilibrium, then the equality and oppositeness of the members 
of a stress is not, by itself, a condition sufficient for equilibrium. 
Action and reaction are not forces which balance one another, and 
this argument, that force cannot cause motion use they 
balance one another, falls to the ground. If it is to be proved 
that force cannot cause moticn, it must be proved in some inde- 
pendent way; for if action and reaction are not forces which 
balance in statics, where is the evidence that they ever equilibrate 
one another at all! Maurice F, FitzGERap, 

Belfast, January 4th, 
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ELECTRICAL ACCUMULATOR EFFICIENCY. 


Sir,—As so much has been said about the inevitable losses which 
the use of accumulator storage entails onan electric supply system, 
we think this is a fitting opportunity to enclose the annual report 
we have just received from the engineer of the Kensington and 
Knightsbridge Company, which has continuously used our accumu- 
lators for nearly seven years. We give you the figures exactly as 
received, although they show a low efficiency during last January 
and February, due to the fact that owing to the exceptionally 
severe weather the temperature was so low that they were 
working in an exceptionally unfavourable manner. As soon as 
means were provided for maintaining the battery rooms at a 
regular temperature, the efficiency at once rose to the average of 
the year, viz., about 79 per cent. These efficiencies are the actual 
commercial efficiencies taken at the recording meters ; the losses in- 
clude not only the losses in the batteries themselves, but those due to 
the resistance of the charging leads which connect the distantaccumu- 
latorstation with thegeneratingstation. Thelossesshown, therefore, 
are accurately representative of the total losses due to the use of 
accumulators for that part of the output which passes through 
them. ‘This at Kensington is one-eighth part of the whole output, 
so that the use of accumulators in this station during the past year 
bas only entailed the loss of 24 per cent. in the entire output. 
Mr. Miller's remarks are interesting in showing that the efficiency 
obtained from the home batteries, which does not include losses 
in charging mains, is practically in excess of 85 per cent. 

Crompton Howe. E. 8S, Co., Limirep. 

Mansion House-buildings, E.C., January 5th. 


Work done by Accumulators in 1891. 
Kensincton Court AND QuEEN’s GaTE BaTTERIEs. 
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A Effi- 
Charge in | Discharge in | ciency, 
Month. a. hours. ampére hours.| ampere bee 
| | hours. , 
1891. | | 
January . 113,174 | 77,592 68°6 66 
February | 96,603 74,005 | 76°6 69 
March .. 82,977 78,280 | 88°38 78°5 
April 101,021 90,487 89°1 79 
May 89,257 82,274 2 80 
June 95,603 838,028 92 80°5 
July 99,778 91,864 | 92°2 86 
August 78,856 71,283 |} 90°5 84 
September 75,274 | 68,416 =| ot 84 
October.. .. .. ..| 91,814 83,919 | 91-4 80°5 
November .. .. ..| 104,114 96,987 93 86 
December .. .. ../ 115,555 104,052 90°5 81°5 
Totals .. 1,144,036 1,002,187 88 79°5 
Kensinoton Court OnLy. 
Charge in Discharge in Per cent.,| 
Month. ampére ampére ampére Per + gg 
hours. hours. | hours. eee 
1891. | | 
February 45,742 | 41,277 | 90 88 
April 5,86 43,142 92 85°5 
May 43,311 | 40,525 93°5 86°5 
July 89,015 | 26,549 93°6 86°5 
September 38,878 31,265 92°5 85°5 
October.. | 46,849 42,350 915 | 85 


Remarks.—During January no provision had been made at the Queen’s- 
gate battery station for heating, so that the efficiency fell very low. 
During March improvements were made in the system of charging the 
batteries ; hence the i d efficiency. ficiency in watts cannot 
be calculated direct from the figures given for ampére hours, as the 
results ~~ upon the Lp pamrnie of work done by the batteries at each 
station. Owing to the fall of potential in the charging mains to Queen’s- 
gate, the watt efficiency at that station must be lower than at Kensing- 











ton Court; also it dep on the t of charging done separately or 
in connection with the lighting. A few readings are given showingt he 
fiici the Kensington Court home battery taken by themselves, in 


o J 
order to show how considerably the loss in the charging mains reduces 
the total average efficiency for the year. 
(Signed) H. Mitcer, Kensington Court, 
Resident Engineer. 





HEATING BATHS. 


Sir,—I have only just noticed your correspondent’s letter in THE 
ENGINEER of the 25th ult., asking for information regarding the 
heating of large public baths, including swimming baths of large 
size, 

I do not consider either of the plans he refers to are at all 
satisfactory in their practical working, each being open to more 
than one objection. 

The plan I have found most efficient is the use of water heaters 
in a line with each other, near or inside the boiler-house, so that 
they may at all times be under the direct control of the boiler 
man in charge. A series of quadruple-acting pumps are also 
arranged in line to work automatically in conjunction with the 
heaters, 

The water drawn from a swimming bath is continually being 
pumped through one of the heaters, where itis boiled and purified 
and then returned to the bath under pressure through a series of 
small jets arranged round the bottom of the bath in such a manner 
as to establish complete circulation and equality of temperature 
in every part, by the constant addition of purified water. 

A similar arrangement is employed for the other baths by the 
various heaters, the whole of the steam required to drive the 
pumps is afterwards used to heat the various waters, and the 
water of condensation from the heater is used over and over again 
in the boiler, or in the laundry for washing purposes, whereby 
large savings of soap are effected. 

One advantage of this system is that there need be no pipes 


water being always under pressure will circulate up or down as 
may be desired, so that the system can be easily applied to old 
baths as well as to new ones. 
oan per or ean correspondent may require I will 
appy to furnish on application direct. ; ; 
16, Great George-street, Westminster, 8. W. JoguPH WriIGHT. 
January 5th. 





LOCOMOTIVE BUILDING IN A HURRY. 


S1r,—Referring to the statement in your issue for December 
18th, 1891, of the recent Stratford trial :—With all justice to a 
very smart performance, can this be allowed as quite upon all 
fours with the older and famous Crewe record ? Thus, it is stated 
that at Crewe the commencement was made with frames laid flat 
and bare es the ground; while of Stratford, does not the 
admission of a beginning with horn-blocks fixed—leaving little 
doubt of axle-boxes having been also previously fitted—suggest 
that upon a level start their bran-new record would have been 
put considerably out of shape ? CaNaDa, 

Bow, E., January 5th. 





TAXATION OF MACHINERY. 


Sir,—My Committee, in conjunction with a large number of 
public and representative bodies, have arranged to hold a conference 
to consider the terms of the Bill proposed to be introduced into the 
House of Commons in the ensuing session to declare the law as to 
this question, and the Council of the Manchester Chamber of Com- 
merce have kindly granted the use of their board-room on the 
26th January for the purpose. 

If those of your readers who desire the success of this Bill will 
communicate with me, I will forward a draft of the proposed Bill 
with any information required. The attendance is particularly 
desired of delegates from the associations representing the various 
interests of users of machinery. 


26, Regent-street,S.W., Jan. 6th. G. Humpureys Davigs. 








REPORT ON TRIALS OF A 100-UNIT PARSONS’ 
STEAM TURBINE DYNAMO, AT HEATON 
WORKS, NEWCASTLE-ON-TYNE, DECEMBER, 
1891. 

By Proressor Ewine, F.R.S. 

THE machine tested is, I am informed, the first condensing 
steam turbine that Mr. Parsons has built. Its shaft was designed 
to carry six small and one large plate or disc, each fitted with a 
series of rings of turbine blades, the large plate being especially 
designed to deal with low-pressure steam. After passing it, the 
steam was exhausted into a jet condenser of novel design, the 
pump of which was driven by a separate donkey engine. The 
turbine rings were of the outward tiow type. 

The turbine was designed to work with steam at an initial 
pressure of 140lb. per square inch, but on the occasion of the 
trials it was not practicable, for want of a suitable boiler, to use a 
pressure of more than 95lb. persquare inch. The first and second 
plates with their turbine blades were accordingly removed, and the 
tests were made with the remaining four small and one large plate. 
The effect of this was to make the results of the trials less favour- 
able, as to economy in steam consumption, than they would have 
been had the full initial pressure of 140 1b. been available. In line 
with the turbine shaft, and directly coupled to it, was the 
armature of an alternate current dynamo capable of yielding 100 
kilo-watts, or 100 Board of Trade units of electrical energy per 
hour, and wound for a potential of 2000 volts. The exciter was a 
distinct small dynamo of the continuous current Gramme type, 
which was also mounted on a prolongation of the turbine shaft. 
The turbine ran at a speed of about 4800 revolutions per minute, 
and the armature was wound with a single coil, so that the 
frequency of the alterations was about 80 complete periods per 
second. The whole machine, comprising the turbine, dynamo, and 
exciter weighed about four tons; its length was about 14ft., and 
its greatest breadth barely 3ft. It stood on three cast iron 

estals resting on an ordinary concrete floor. There were no 
olding-down bolts or special foundations, and none seemed to be 
required. The machine ran almost without vibration. 

In the trials the current generated was spent on a bank of 
resistance coils consisting of open spirals of iron wire strung on 
wooden frames, The output was varied, in successive trials, from 
about 20 units per hour, or say one-fifth load, to 100 units per hour 
or full load. The loads spoken of are the amounts of electrical 

wer spent in theexternal circuit, and do not include the work done 

y the exciter in supplying current to the field magnets of the 
main dynamo. The output of the exciter was about 24 units per 
hour, In two additional trials there was no external load beyond 
what was necessary for measuring the potential. The experi- 
ments were arranged to give complete information of the amount 
of steam used by the turbine under all grades of output, from full 
load to zero. 

The electrical output was taken to be the product of the 
effective volts at the dynamo terminals into the effective ampéres. 
The volts were measured by aid of a 2-horse power transformer, 
which transformed down in the ratio of 1 to 10, and a pair of 
Cardew voltmeters. To test the accuracy of the professed ratio of 
transformation the volts were on one occasion read by applying a 
Cardew voltmeter to successive portions of the bank of resistance 
coils—then grouped in series—so that the potential was directly 
determined by summing up the readings. This determination 
was found to agree exactly with that obtained by means of the 
transformer, = 

The Cardew voltmeters were themselves tested by comparison 
with a third Cardew, which in its turn hai been standardised by 
og dl one of Sir William Thomson’s balances. They were found 
to correct. The current was measured by (1) an Evershed 

ravity ampére-meter, and (2) a Siemens electro-dynamometer. 

hese were connected in series in several of the trials, and were 
found to be in perfect agreement. The Evershed instrument had 
been tested against the Thomson balance, 

The consumption of steam in the turbine was measured by pass- 
ing the feed-water through a measuring tank, the capacity of 
which I checked. Steam was supplied from an old boiler of the 
locomotive type at a pressure of 901b, to 95lb. per square inch. 
The steam pipe was too small, and the loss of pressure between the 
boiler and the turbine must have been considerable, especially in 
the full-power trials. In the full-power trials this boiler was 
insufficient to supply all the steam, and another boiler was joined 
to it. It was then impracticable to measure the feed, and the 
amount of steam passing through the turbine was estimated in 
these trials by measuring the rise in temperature of the water 
discharged from the condenser, in conjunction with the amount 
of the water, as gauged by means of a weir. This rise in tempera- 
ture and the head over the weir were noted in all the trials, so 
that when the feed was directly measured a constant was deter- 
mined which could be applied in cases where a direct measurement 
of the feed was impracticable. The boiler was old and leaky, but 
the amount of water which fell to be deducted from the whole feed 
on this account was repeatedly determined. The allowances made 
for leakage are certainly not excessive, and do not in any case 
affect the full-power trials materially. The steam required for (1) 
the feed pump, (2) the air pump, was supplied by a separate boiler, 
and is not included in the quantities that are stated below. The 
vacuum ranged from 28hin. at light loads to 26}in. at full load. 
The temperature of the cold well varied from 5 deg. Cent. to18 
deg. Cent. 

The trials extended over three days—December 12th, 14th, and 
15th, 1891. The turbine was kept running, without change of 





through the walls of the swimming bath, or underground, as the 





reading of the water-gauge glass on the boiler. The machine ran 
without any hitch throughout all the trials. The following are 
the observed results. The trials distinguished by an asterisk 
are those in which the consumption of steam was inferred from 
the rise of the temperature in the injection water. In the other 
trials it was measured directly, as feed-water. 

Electrical output in units Steam used in the turbine 
generated per hour. in Ibs. per hour. 


03 510 
08 475 ' 492 (mean) 
20°8 1120 
31°2 1350 
48°5 1875 
65°9 2460* 
63°5 2580 
93 3530* 
100 3600* 


These results are also shown graphically in the accompanying 
curve, which shows the relation of the rumber of pounds of steam 
used by the turbine per hour to the number of electrical units 
generated per hour. It is convenient also to express the results 
in another way, by stating the number of pounds of steam used 
per unit generated, at various rates of output from full load 
downwards. These quantities, obtained by measurement from 
the curve, are given in the following table :— 


Output in units Number of Ibs. of steam 


per hour. used per unit. 

@ -. as an Con 
20 53 
30 45 
40 41 
50 39 
60 88 
7 374 
80 37 
90 37 

100 37 


It will be seen from these figures that the consumption of steam 
by this condensing turbine was 37 ib. per electrical unit generated, 
when the machine was giving its greatest output; that the output 
might be reduced to, say, three-fourths of its greatest value 
without causing any sensible addition in the consumption of 
steam per unit ; and that at half-load the consumption was 39 Ib. 
per unit. When the load is further reduced the consumption per 
unit increases, as it does in all engines, on account of the work 
which is expended within the machine itself. The consumption 
of 37 lb. per unit at full load corresponds to 27°61b. per electrical 
horse-power per hour; and the consumption of 39 1b. per unit, at 
half-load, corresponds to 29 lb. per electrical horse-power per hour. 

For the sake of comparison it may be added that in a good ordi- 
nary compound condensing engine of corresponding power the 
consumption of steam is usually about 201b. per indicated horse- 
power per hour, which corresponds—allowing for necessary loss in 
transmission to the dynamo—to, say, 36 lb. per unit. In the 
special type of single-acting high-speed engines made by Mr. 
Willans, and successfully used in many electric light stations, the 
consumption of steam at full load and at moderately full load is 
somewhat less, The best results in trials published by him show— 
with high-pressure and triple-expansion—a consumption equivalent 
to about 304]b. per unit in a non-condensing engine, and 
25 lb. per unit in a condensing engine worked at full load, 
while at half-load the numbers are about 43 lb. per unit and 
32 1b. per unit respectively. I have no doubt that if it had been 
practicable in the turbine tests to use the full pressure of 140 lb. 
per square inch for which the turbine was designed—in place of a 
pressure of 951lb.—that the consumption of steam per unit would 
have been considerably reduced. 

As they stand, however, the results must be admitted to demon- 
strate a very remarkable performance. They show that in respect 
of economy of steam, and therefore of fuel, at full or moderately 
full load, the Parsons turbine of the type and size tested now 
challenges comparison with good engines of the usual kind, while 
its comparative freedom from friction gives it an exceptionally high 
efficiency when lightly loaded. Apart from the question of steam 
economy, the lightness and compactness of the turbine-dynamo, 
its small first cost, the perfect ease with which it is started, its 
freedom from vibration and the absence of any need for heavy 
foundations, are points much in its favour as a generator for central 
station work. 

Mr. Parsons has been good enough to give me every facility for 
examining the construction of his turbines and dynamos. I see no 
reason to anticipate that the charges for maintenance, for oil, and 
for attendance will be larger than in the case of other engines. I 
should rather expect them to be lighter; and this appears to be 
borne out by the experience of the Newcastle and District Electric 
Lighting Company, where turbine generators have been in use 
for about two years. 

I had the advantage of seeing the plant at that company’s 
station, and of obtaining particulars in regard to wages and other 
items of current outlay from the superintending engineer and the 
secretary of the company, who were most willing to supply infor- 
mation. In regard to first cost, the turbine generator is probably 
cheaper, in large sizes, than any combination of ordinary engine 
and dynamo giving equal output. The machine tested had an 
electrical governor which regulated by causing intermittent admis- 
sion of steam. The action of this governor was not entirely satis- 
factory, and Mr. Parsons informed me that he meant to substitute 
for it a modified form of a type of governor which has been found 
to work well at the Newcastle and District Electric Light Station 
and elsewhere. The turbine worked at its full load of 100 electri- 
cal units per hour without any sign of distress, and so far as could 
be judged, was capable of giving a greater output without diffi- 
culty. The dynamo armature became hotter than is, in my 
opinion, desirable. This might be avoided by an alteration in the 
winding of the armature. With a dynamo wound to give con- 
tinuous currents, the consumption of steam in the turbine per 
electrical unit generated may be confidently expected not to exceed 
the consumption observed in these experiments. 








THE JUNIOR ENGINEERING SocireTy.— Last Monday afternoon a 
visit of this Society was paid to the Belmont Works of Messrs, 
Price’s Patent Candle Company. ‘The members were received by 
Mr. John Calderwood, managing director. The works were 
established in 1844, and now give employment to 1100 persons, 
men, girls, and boys. e company are the largest makers 
of candles in the world, and in addition to their Belmont Works, 
have an extensive establishment on the Mersey. Paraffin and 
stearine candles, night lights, glycerine, cloth and lubricating oils, 
household and toilet soaps, &c., are manufactured. The various 
processes connected with the production of candle material were 
fully explained, and included the refining of paraffin scale, 


the production from palm oil, tallow, and other fats, of 
stearine, along with the subsidiary products oleine and 
glycerine. The construction and operation of the candle- 


making machines, was poin out, and the departments 
in which glycerine, soaps, oils, &c., were manufactured 
were visited. There are a foundry, fitting, and other shops, in 
which new work is turned out, and in which repairs to the 
machinery of the whole establishment are executed. In the saw 
mill, joiners’ shop, and box-making departments, which have been 
recently erected, the machinery is of the most modern description. 
The candle machines are made at the works, and the plaiting of 
the wick, the printing of the labels, and manufacture of card boxes 
is alsocarried on. The company claim to have been the first to 
manufacture stearine from such dark fats as palm oil, greases, &c., 
and to produce pure glycerine, and they introduced the simple and 
economical method of refining paraffin which is now in general use. 
At the conclusion of the interesting visit, Mr. P. J. Waldram 





load, long enough in each case to secure a uniform régime and to 
prevent any material error from being caused by an inexact 





expressed the thanks of the members for the opportunity afforded 
them for the inspection of the works, 
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trolysis of sulphate of copper solution with an insoluble anode—Elec- 
trolysis of sulphate of copper solution with a pure copper anode—The 
resulting deposition of pure ae on the cathode—Electrolysis of 
sulphate of copper solution with an impure copper anode-—-How the 
impurities are got rid of during the process so as to allow of pure copper 
being deposited on the cathode—Description and cost of the electrolytic 
methods adopted in practice for refining copper. II.—The manufacture 
of finished copper articles during the process of refining—The crystalline 
and brittle character of the copper deposited—How the metal can be 
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Registered Telegraphic Address, ‘‘ENGINEER NEWSPAPER, 
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*,* All letters intended for insertion in Tuk EnGineEr, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but as a proof of good faith. No notice what- 
ever can be taken of Yy icati 

*.* We cannot undertake to return drawings or manuscripts; we must there- 
fore request correspondents to keep copies. 

*,.< In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

R. T. T.—‘' Notes on Concrete and Works in Concrete,” by John Newman. 
London: BE. and F, N. Spon. 

EvepHant Stamps.—ZIn reply to ‘*G@, N." we are requested to state that 
the Sandycroft Company, Hawarden, Chester, can supply what he wants. 

W. H. L.—For drawings of horizontal engines such as probably you require, 
see THE Enoineer, 28th December, 1883, 6th December, 1889, and 4th March, 
1887. 

A R. B. (Harles¢en.)—The number of Tat ENGINEER in which the descrip- 
tion appeared is out of print. If you like to call here you can consult 
our files, 

8. B. (Milan.)—We regret that we are unable to supply the information 
you ask for, as we do not know who got the contract for building the 
engines. Probably the weight would be about 26 tons. 








FREMONT FURNACES. 
(To the Editor of The Engineer.) 
Srr,—Can any reader give me the address of M. Martial Fremont, who 
is the inventor of a furnace used in Belgium ? W. F. A. 
January Ist. 
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rate for any destination outside the United Kingdom, Foreign Subscvip- 
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Foreign Subscribers paying in advance at these rates will receive 
Toe Enomneer weekly and post free. Subscriptions sent by Post-office 
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*," The charge for Advertisements of four lines and under is three shillings, 
for every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more, the charge is ten shillings ver inch. All 
single advertisements from the country must be accompanied by a Post-office 
Order in payment. Alternate Advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition. 

Prices for Displayed Advertisements in “ ordinary” and “‘ special” positions 
will be sent on application. 


Advertisements cannot be inserted unless delivered before Six 


o'clock on Thursday evening; and in consequence of the 
necessity for going to press early with a portion of the edition, 
ALTERATIO! to standing advertisements should arrive not 


later than Three o'clock on Wednesday afternoon in each week. 

Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. Sydney White ; all other 
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MEETINGS NEXT WEEE. 


Tue InstiTvTion or Crvit Encinrers.—Tuesday, January 12th, at 
25, Great -street, Westminster, 8.W., 8 p.m. Ordinary meeting. 
Paper, ‘ Weighing Machines,” by Wilfrid Airy, B.A., M. Inst. OE. 
Friday, January 15th, at 7.80 p.m. Students’ meeting. Paper, “Testing 
and snapooans for Commercial Purposes,” by J. Roxburgh Sharman, 
Stud. Inst. C.E. 

Junior Enoineertne Socrety.—Friday, January 15th, at the West- 
minster Palace Hotel, at 8 p.m Ordinary meeting. Paper, ‘‘ Modern 
Applications of Electricity to Metallurgy,” by Mr. George C. ¥. Holmes, 
Sec, I.N.A., Hon, Mem, Synopsis, I,—'The refining of copper—Elec- 
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SMOKE. 


Tue advent of fog in London is universally followed 
by a flood of correspondence in the pages of our daily 
contemporaries on smoke and fog and the means of 
prevention. Everyone has an infallible remedy. Nothing 
but the stupidity or downright wickedness of dwellers in 
large towns stands in the way of the immediate utilisa- 
tion of some one or other of these schemes. We have 
dealt with the subject over and over again, and we should 
not now refer to it but that a suggestion has been made 
that the London County Council, which has proved itself 
capable of anything, should make the adoption of smoke- 
consuming domestic fireplaces compulsory. It has been 
calculated that the cost of putting in new fireplaces in 
the metropolis would amount to not less than £5,000,000. 
As there are probably about as many hearths as inhabit- 
ants in London, five millions sterling only represents 
about £1 per fireplace—a ridiculously inadequate sum. 
It is, of course, to the last degree improbable that any 
enactment of the kind suggested could be put in force, 
but it is quite possible that a good deal of trouble and 
mischievous agitation might be set up if the scheme 
were not at once shown in its true colours. The Times 
has very properly taken up the commercial side of the 
question. We propose to place a few facts bearing on 
the scientific aspect of the whole matter before our 
readers. 

In the first place itis expedient that the entire question 
should be considered with an adequate knowledge of the 
nature of the evil with which the London County Council is 
asked to deal; and the primary point for consideration is the 
nature of the fog, whichis beyond all dispute a dreadful and 
costly nuisance. Speaking broadly, an uncontaminated 
fog is nothing more or less than a cloud, which, instead 
of floating in the air overhead, hugs the earth closely. 
Most of our fogs come in from the sea. The conditions 
essential to the maintenance of fog in London are that 
the weather should be dead calm, cold, and the barometer 
high. Into the reason why, we need not enter. Asregards 
the first condition, it is clear that if there was a wind 
the fog would be blown away. Even light airs have a 
powerful effect. In South London a dense fog may exist, 
while up North, about Barnet, Highgate, and Hampstead, 
the sky is clear; simply because there are slight northerly 
winds blowing. In the same way, with light airs from 
the south, North London may be smothered in fog, 
while Brixton, Clapham, and Kennington are clear. 
A fine white sea or land fog has nothing to reeommend 
it unless we put it in comparison with the well-known 
‘‘London particular.’ But the white fog forms the 
groundwork or basis on which the whole complex 
structure of a black London fogis built up. The dis- 
tinguishing features of a London fog are that it is dirty 
and irritating to the lungs, throat, nose, and eyes. It is 
quietly assumed that these characteristics are all due to 
‘“ smoke,” and that if chimneys did not smoke we should 
have nothing but mild and harmless white fogs. 
This theory is founded on ignorance, and it is sup- 
ported and strengthened by want of observation on 
the part of scientific, or quasi-scientific, well-mean- 
ing aye The prevailing idea appears to be that it 
is the soot in the fog which does all the mischief, 
and that this soot is given out by fires which do not 
consume their own smoke. Now so far is this from being 
the truth, that we have not the least hesitation in saying 
that, if not one chimney in London emitted soot, we 
should probably be worse off than ever. The small 
quantity of soot in the air is practically harmless. 





Furthermore, in point of fact, domestic chimneys give 
out very little sooty smoke. The domestic fire, taken 
with its chimney, is much more nearly smokeless than 
most people believe. The question can easily be set at 
rest by anyone who, living in the suburbs, has a chance 
of seeing his own and his neighbours’ chimney-pots. It 
is quite true that a good deal of smoke is often 
seen to rise from a fire; but it is forgotten that 
the greater portion by far of the suspended carbon 
particles is caught in the chimney, and removed by 
the chimney sweep. Indeed, if we had nothing to 
contend against but the small quantity of soot given off, 
we might go on our way rejoicing. As it happens, how- 
ever, our chimneys give out many other things. Among 
these may be mentioned dust and ashes. In all large 
towns there are produced incredible quantities of dust. 
The rapid current up the chimney drags with it dust 
which has nothing to do with the fires, and this is one 
source of the contamination of a fog. No conceivable 
smoke-burning appliance would prevent this. In the 
next place, our fires give out carbonic acid in volumes. 
Very fortunately the quantity of the terribly poisonous 
carbonic oxide thrown off is a mere fraction. There are 
beside sulphurous acid, coal gas, and ammonia. It is the 
carbonic and the sulphurous acid and the ammonia 
which render a London fog so detestable. The trifling 
quantity of true soot in the air plays a very secondary 
part in the work of annoyance. 

So to burn bituminous coal that it will not give off any 
smoke is an exceedingly delicate cp2ration. It must be 
borne in mind that the hosts of so-called smokeless fur- 
naces really are no better than the great bulk of our 
domestic fires. The difference between an ordinary 
boiler furnace and one fitted with smoke-preventing 
devices is very marked ; but if we substitute an ordinary 
domestic chimney for comparison instead of the smoke- 
preventing furnace, the difference will be equally marked. 
In point of fact, the argument that because boilers can 
be worked ‘“smokelessly” a domestic fire can be so 
worked, has no weight whatever. The improver of 
domestic fires will have to begin at the point where 
the steam boiler man left off, and he will have to 
work under difficulties connected with householders, 
their families and servants, which the steam-boiler 
man knows not of. In a word, the domestic fire 
and chimney are comparatively smokeless now, and the 
difficulty of making them better than they are finds its 
analogy in the struggle to get another knot out of a ship 
already doing 20 knots an hour. The difficulty is so fully 
realised by many persons, that they admit that the 
problem is, under the ordinary conditions of town life, 
insoluble. So they say that the true remedy is to burn 
anthracite. On this point it happens that we can speak 
with the authority derived from an experience extending 
over four consecutive years, with nothing but anthracite 
as a domestic fuel. Burned, too, by servants who 
properly understood its peculiarities, in grates believed 
to be the best adapted to the purpose. We do not 
believe that it would be used for a single month 
in London. It contains, as a rule, far more sulphur 
than is to be found in bituminous coal, and, apart from 
this, its combustion is always attended by a peculiar, 
and to most people extremely disagreeable odour. If it 
is not burned in such a way that it gives out an intense 
localised heat, it goes out. It plays havoc with the fire- 
places. It produces quantities of very objectionable ash. 
It is practically impossible to get a fire into condition in 
less than two hours; and the result is that in winter the 
fires are kept up night and day. If we put on one side a 
few amiable gentlemen who appear to devote their whole 
time to the work of domestic stoking, the great mass 
of mankind who have had to do with anthracite will 
endorse the sentiment of an American engineer, who pro- 
nounces anthracite an “invention of the evil one.” 

But let us suppose that we burned bituminous coal 
without the evolution of soot, or that we used anthracite. 
In what way would we be the better of it? We should 
still have the carbonic acid and the sulphurous and sul- 
phuric acids, and the ammonia and the dust, and all the 
rest of it. The County Council would, if it took action 
as suggested, first have to produce the smokeless fire- 
place, and next, to prove that its adoption would purify 
our fogs—two things which we regard as absolutely hope- 
less. A suggestion for laying on breezes by the use of 
enormous fans driven by steam engines, to blow away 
the fogs, is quite as rational We have over and 
over again pointed out that there is only one way 
of dealing with the domestic fireplace thoroughly, 
and that consists in taking the ‘“‘smoke” into con- 
duits under the streets, and leading it away to special 
chimneys of great altitude, at the base of which 
it would be washed by sprays of water. It will, of 
course, be said that this scheme is impracticable. We 
admit it, so far as the greater part of London is con- 
cerned; butitis not at all impracticable in a modified 
form, for use in the huge blocks of buildings which are 
taking the place of older houses all round us. Why, for 
example, should not the hundred chimneys of a great 
hotel or pile of residential flats debouch into a single 
stack provided with a spray for washing the soot, 
ammonia, and sulphuric acid out of the “smoke?” This 
could be done for a reasonable sum. Terraces 
of houses again might be dealt with in the same 
way; and it is to be borne in mind that the cure 
would be practically radical. Little but clean hot air and 
nitrogen would, under proper management, find their 
way into the atmosphere. 

Before concluding we may suggest that there is a fine 
field for inventors, who, leaving the fireplace as they find 
it, will contrive some handy form of soot collector in the 
chimney with which the sweep can deal. It is a well- 
known fact that the old-fashioned crooked rough-walled 
chimney collected a great deal more soot than does the 
modern 8in. or 10in. clay tube resembling a drain pipe 
set onend. Solely to illustrate our meaning, let us sup- 
pose that in every chimney were hung great tasselsofoakum, 
it is obvious that these would collect large quantities of soot. 
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We need scarcely say this is an impracticable device, but 
the principle involved alone concerns us. Assuming that 
it is desirable to keep soot out of fog, then it must be 
filtered out of the smoke. If the really deleterious con- 
stituents are to be removed they must be washed out, or 
got rid of with lime or oxide of iron, as coal gas is puri- 
fied. It is beyond the art of man to devise a furnace, 
much less a domestic stove, which can do more than 
prevent the evolution of soot, so long as bituminous coal 
is burned. As to substitutes, there are but three—gas 
firing, which would be entirely unsatisfactory in many 
ways; wood; or compressed peat, which last, we may say, 
is one of the most perfect fuels ever prepared for domestic 
purposes, when it is really good. 


FRANCE AND QUICK-FIRE GUNS. 

Tue quick-fire guns now constitute so important an 
element in the armament of our warships, that even our 
heavy armoured vessels which are intended to strike heavy 
and hard when fighting in line, discharge a greater 
weight of metal in a given time from quick-fire guns than 
from their primary batteries. The commanding officers 
of many of our ships, indeed, look chiefly to the im- 
mediate results obtained by quick-fire to disable an 
adversary. Under these circumstances the position 
taken up by any great Power, especially France, must be 
a matter of interest. A recent discussion on this subject 
which took place on December 9th in the French 
Chamber of Deputies, when the Naval Budget was 
under consideration possesses therefore considerable 
importance. The debate was opened by the Marquis 
de la Ferronays, who drew attention to one sentence 
occurring in the report which had been submitted to 
them, and which ran as follows :—‘‘ Thus, at the end of 
next year, we shall have at our disposal a certain number 
of quick-fire guns, of which the majority will be con- 
verted.” The Marquis de la Ferronays contended that 
money spent on the conversion of ordinary breech- 
loaders into quick-fire guns was money thrown away, for 
he held that a gun thus converted differed only in a 
single detail from what it was originally; instead of 
firing one round per minute, it would fire three or four. 
But no superior ballistic effect, no greater efficacy for 
combat, was obtained, except the total weight of the 
projectiles fired ina given time on the enemy. In his 
opinion the situation was extremely grave, for in the 
matter of quick-fire guns the French Navy was behind 
all others. The wars of the future would be entirely 
with cannon, for whatever might be the perfection 
attained by the small arm, it could not compare with the 
artillery in effect, above all when in the hands of young 
soldiers. The Naval Administration was to be strongly 
reprehended for its attitude with regard to this 
question. At the Exhibition of 1889, three quick-fire 
guns designed by M. Canet attracted the attention 
of all the foreign Powers, France alone remaining 
inactive. When, however, the Minister of Marine did 
rouse to action it was to buy two English guns. Theo- 
retically, these guns might be satisfactory; practically 
they were unsafe, and the costly consequences of their 
use were familiar to those Governments who were im- 
prudent enongh to buy them, notably Italy, with the 
100-ton guns of the Duilio and Dandalo, which broke in 
two like straw. It is hardly necessary to point out that 
this is a figure of rhetoric for which the speaker must be 
responsible. Thus, when the Minister of Marine did 
take up the question, it was in a manner that was cer- 
tainly to be regretted. Meantime, the other Powers had 
fitted their fleets, some with one type of gun, some with 
another, to such an extent that recently a member of the 
Italian Parliament stated that a French ship could pour 
in 10,000 kg. of iron into an Italian ship, and that the 
latter could reply with 26,000 kg. Whether these 
figures were correct or not, the fact that such a state- 
ment could be made before the Parliament of another 
country was one of extreme gravity. Now, instead of 
using the money voted by the Chambers for the con- 
struction of the new guns so much needed, it was pro- 
posed to expend the greater part of it in the conversion 
of old guns to the required type, but the danger could not 
be met thus. When in a given gun, of a certain type, 
calculated for one resistance and not for another, a dif- 
ferent powder is introduced exercising a different pressure, 
this gun loses the ballistic properties it originally 
possessed without acquiring new ones. The old gun had 
not the necessary length of bore, and it was useless to 
give to it charges of powder which should give the 
desired energy to the projectiles, if the type of the 
gun was unchanged. If the length of the bore was 
not sufficient to allow of the combustion of the 
powder before the projectile reached the muzzle, 
nothing was done, and the powder was simply wasted. 
It was absolutely necessary that the type of the gun 
should be changed. The effect of the blow, as everyone 
knows, is as the square of the velocity of the projectile ; 
that is to say, with double the velocity a blow four times 
as strong is obtained. With foreign navies, the French 
sailors would find themselves face to face with guns 
firing twice as far, or having at equal distances twice 
their powers of penetration, and they would only be able 
to oppose to them weapons absolutely insufficient. He 
felt there was real cause for alarm in the present state 
of the French navy. 

The Minister of Marine, in reply, was sorry to admit 
that France was not abreast of other Powers in this 
respect. With regard to the Armstrong guns, he begged 
to remark that they were not purchased with any idea of 
using them as a defence, but were merely to serve as 
models. Shortly after this step, a commission of French 
officers was sent to attend the Canet trials at Havre, 
and the results being satisfactory, an order was given to 
the Société des Forges et Chantiers for guns of 10 cm. 
which although not tested at these trials, were then 
designed by M. Canet, who considered that they would 
give results as satisfactory as the guns of 12cm. These 
pieces are now in course of construction. Orders were 
further given to other factories for the steel for 150 quick- 








fire guns, model 1891, which were to be assembled at the 
government factory at Ruelle. Meantime the Ruelle factory 
was working as quickly as possible with the materials 
sent by private factories, and if the time lost from causes 
explained in a previous sitting cannot be entirely regained, 
France will at least have an artillery of quick-fire guns 
very superior to that actually in use in England and 
Italy. The initial velocity of these pieces will certainly 
exceed 800 m., while those of the Powers before 
named hardly attain 700m. He did not agree with 
the honourable member who had before spoken that the 
conversion of the ordinary breech-loaders into quick-fire 
guns was to be regretted. Only the most recent of the 
former were thus modified, and the result was an initial 
velocity of 800 m., which was higher than that of the 
Armstrong guns. They were not intended for the more 
powerful ships, but at a small cost they would consider- 
ably increase the offensive power of the ships of the 
second line of battle. Meanwhile they in no way retarded 
the construction of quick-fire guns by the Ruelle factory 
and by private firms. He considered that their funds 
were sufficient, and had it been otherwise an augmenta- 
tion of 1,000,000f. had since been voted to the Budget. 
He hoped that by the end of the following year France 
would possess pieces which would compare favourably 
with those of any foreign Power. 

M. Clemenceau, who next took up the debate, began 
by strongly calling in question the statements made by 
the Marine Minister, who he considered had made pro- 
mises which he would be utterly unable to keep. For 
the benefit of those who were not artillerists, he would 
briefly rehearse the special characteristics of quick-fire 
guns. These were a cartridge containing projectile 
and powder; a rapid automatic recoil; the breech 
opened by a single movement; the sights do not recoil 
with the gun, and the mobility of the whole system is 
such that one man only is necessary to lay it, and not 
four, as is the case with these famous converted guns. 
The last condition, and the most important one, is that 
the man who lays the gun should himself fire it at the 
exact moment me the sights are laid on the object. 
There is thus a pointer watching the sights, who has only 
to lay and fire as if it were a small arm, and during the 
oscillation of the vessel, at the exact moment when the 
sights are in front of the aim, he fires. While two men: 
behind him load the gun, he is only occupied with his 
sights, and lays and fires whenever required. The 
speaker took exception at the Marine Minister’s state- 
ment that ‘“ Recently an English firm had begun the 
manufacture of quick-firing guns,” and indignantly 
pointed out that Armstrong was manufacturing these 
guns in 1887, and in 1888 there were already quick-fire 
guns in the English ships; while the Italian Govern- 
ment had then issued their orders for them. France, on 
the contrary, had allowed five years to elapse without 
acting, though specimens of these guns had appeared in 
the French Exhibition of 1889; and yet there were 
makers of these guns to be found in France as well as in 
other countries, although it suited the Government to 
ignore them. The Russian delegates had initiated com- 
petitive trials between the Armstrong and the Canet 
guns, and the results must indeed have been satisfactory 
when the delegates gave their orders to the latter firm, 
in the teeth of the fact that the French minister bought 
his guns in England. It was not until five months after- 
wards that the French Government gave any orders to a 
French firm. The reason for this was perfectly clear to any 
unprejudiced person, for it was an open secret that there 
was always bitter animosity between the Government 
and private factories. This was the cause of there being 
no quick-fire guns in the French Navy during a period of 
five years, while rival Powers were provided with them. 
Now that the Government had issued orders, they were 
all at a standstill on the pretext that certain modifications 
were necessary; a type of gun had been ordered which 
had not been tested, and which was to be modified in 
course of manufacture. Was this the way, he asked, to 
further the national defence? As to the much talked of 
conversion, it was no conversion at all. Instead of enter- 
ing the shell and powder separately, they were united in 
one case, and this was the only change. The opening of 
the breech was not done in one operation, but in three; 
while as to the sights, they recoiled with the gun, so that 
the pointer in order to fire the gun was obliged to leave 
the sights, and this entirely changed all the conditions of 
fire. It had been stated that this gun would fire three 
rounds per minute. M. Canet’s gun of 12 cm. fired twelve 
rounds per minute, and that of 15 cm. fired ten rounds in 
the same time, while the Armstrong guns of 12 and 15 cm. 
fired respectively ten and six rounds per minute. These 
figures were taken from the Révue d'Artillerie. As to 
foreign navies, England had 400 quick-fire guns, accord- 
ing to the statement of the First Lord of the Admiralty. 
The exact number in the Italian Navy was difficult to 
arrive at; but it was known that several hundred of these 
guns had been made for Italy by Armstrong. Japan and 
Chili were provided with French quick-fire guns. France 
had none! It would be two years before France would 
be properly equipped with them, and in the meantime she 
was in a condition terrible to contemplate when face to 
face with other navies. He strongly urged the Govern- 
ment either to construct their own guns or to get them 
from private firms, but in any case to give up converting 
their guns. There was no time to be lost. At that 
moment the German Reichstag were considering a propo- 
sition of a vote of 133 millions, to convert the German 
field artillery into quick-fire guns without recoil. As yet, 
if France was in a position of inferiority at sea as regards 
artillery, she had the superiority on land; but the time 
had come when action of some sort was absolutely neces- 
sary, to avoid the dreadful consequences which were 
otherwise to be anticipated. 

General du Pan, director of artillery and member 






powder cases, cartridge cylinders, &c. As regards the 
Canet guns, it was only at the end of 1890 that they 
fulfilled the necessary conditions, when eight guns for 
the Bouvines were ordered. Since May, 1891, 159 quick. 
fire guns had been ordered, and no delays had occurred 
in the execution of the order, since the only modification 
in the construction had reference to a small piece which 
should be fixed to the gun when the latter was entirely 
complete. He considered their converted S actuall 
superior to the Armstrong guns on board the English 
ships. The converted gun of 10 cm. fired ten rounds a 
minute; the chief point in which it differed from the 
foreign guns was that the sights recoiled, otherwise they 
worked under precisely the same conditions. At the 
close of the year the Government would be in possession 
of 100 quick-fire guns, speaking roughly, and the follow. 
ing year of 250. It did not seem advisable to mention 
publicly the exact statistics of national defence, but he 
would be happy to submit them to a commission. 

To this M. Clemenceau replied that foreign Go. 
vernments were perfectly prepared to bring forward statis- 
tics, because they could boast of the result ; but the French 
Naval Administration was very wise in its repugnance 
to draw any parallel between the action of the English 
Government and its own. Fer himself, he had no con. 
fidence in the accuracy of the official statements just 
made. There was no doubt that Armstrong guns were 
not equal to those supplied by Canet; but England pos. 
sessed Armstrong guns, and France did not possess any 
from Canet. If war were to break out the following day, 
they would have to confront Italy, whose ships were 
provided with Armstrong guns, while they had nothing 
to oppose to them. He left it to the good sense of the 
nation to judge of the gravity of the situation and the 
importance of what he had said. A short discussion fol- 
lowed as to whether statistics should be brought forward 
which were hitherto regarded as confidential, and this 


being decided in the negative, the debate closed tempo- 
rarily. 
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WHAT IS THE YORKSHIRE COALOWNER TO DO? 


AN acute crisis has been reached in the great coalfield of 
Yorkshire. Contracts for the railway companies’ requirements 
have been dropped about 10d. to 1s. per ton. The miners’ 
agents, who are wroth at the reduction, speak in unmeasured 
terms against underselling, which they give as the cause of 
the collapse in quotations. They intimate their intention of 
resisting the fall. It is stated in Sheffield that the executive 
of the Yorkshire Miners’ Association have proposed to the 
coalowners to close the pits one day a week, in addition to 
Sundays, in order that the colliers’ wages may be kept up at 
the present figures. This is the practical application of the 
policy persistently advocated by the Miners’ Union—the 
policy of restricting the output. On the fase of it the pro- 

sal looks like the suggestion of a joint-purse arrangement 

tween the coal-getters and the coalowners to get as much 
as ever they can out of that long-suffering animal, the British 
public. These thinly-veiled conspiracies are usually short- 
lived, for the all-sufficient reason that they contain within 
themselves the seeds of their own dissolution. To make a 
“corner” in coal successful, it must be a corner of the 
whole country, and not merely a corner of any particular 
county. For example, supposing all Yorkshire agreed, what 
would prevent Derbyshire, Lancashire, or Notts supplying the 
deficiency, or vice versd? Whether anything comes of the 
idea, which is really to be considered, the miners’ leaders 
threaten any coalowner that if he accepts a lower price for 
his coal than the executive think right, they will put in force 
pains and penalties, one of which may be a demand from his 
men for 20 per cent. more than the current rate of wages. 
But what if the poor colliery proprietor cannot get the price ? 
To make the plan of campaign effective, as well as fair, to 
the seller, the union should guarantee the coalowner the sale 
of his product at the price they are good enough to fix for 
him. Otherwise, the coalowner will be between the “ de’il and 
the deep sea.” He is not far off that position now. The 
large consumer stiffly refuses to give Barnsley price, and the 
Barnsley executive declare “you must take nothing less.” 
What is the unfortunate coalowner to do? Has he not 
trouble enough already with the New Unionism? Only this 
week at a Sheffield colliery four hundred men brought a large 
pit to astoppage. For what reason? Fear of danger or wages 
dispute? Nothing of the kind. Simply because they had 
failed toinduce about dozen non-unionists to become as them? 
No miner is to be free to remain outside the union! That 
is the crux of the creed of the New Unionism. It chimes in 
sweetly with the other evangel of—Do less and get more for 
it. 


MINERS WAGES AND COAL. 


Two of the great coal mining districts have had reductions 
of miners’ wages—in Northumberland by a simple agree- 
ment between employers and employed, and in South Wales 
by a rearrangement of the — scale. In neither case is 
the reduction great to the individual miner, but it will give 
an appreciable relief to the coalowners, and become a set-off 
against the fall in the price of coal. That fall in prices 
should materially lessen the cost of production in some 
industries, for it is a decrease that averages in many kinds of 
coal some ls. 6d. per ton, and where works use many 
hundreds of tons weekly, the saving is at once seen to be a 
very large one. Some industries, such as the crude iron trade, 
have been handicapped by the high cost of fuel at a time 
when the product had fallen in price; and as the price of 
coal should still yield a profit to the coalowner—for the price 
is considerably above the average—it may be believed that tho 
recent change in the condition of the coal trade is one that 
is to be considered beneficial to trade as a whole. Some of 
the railway companies, benefitting in their large contracts to 
the extent of perhaps 1s. per ton, will especially save. For 
instance, the cost of the coal and coke for locomotive pur- 
poses on the North-Eastern Railway rose £58,000 in six 
months & year or so ago; and there were, as is well known, 
further advances. For the half-year just ended, there must 
be some decrease anticipated in the cost per ton, and 
now that there have mn contracts concluded at 4 
reduction of some moment—a reduction that may be 
near 10 per cent.—the cost for the half-year that has been 
begun must be expected to show a ve 4 decline in 





of the Naval Administration, maintained that the 
Government had largely made use of private industries, 


and had been always furnished by them with all raw | 


material, all steel projectiles, and all accessories, such as 


both the tonnage price and in the total. Other districts 
will benefit in degree, and the general result should be an 
improvement of the position of the manufacturing industries 


| generally, though it may be that the great prosperity of some 
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of our coalfields for the past eighteen months will be slightly 
Jessened. Production, however, has advanced considerably, 
and seems still advancing; so that in the future there 
may be that fuller competition in the coal trade which would 
bring about lower prices, and probably a less profitable state 
of that industry. But for the present there is little room 
for complaint on the part of the mining inustry, and the 
cheaper fuel will benefit many users. 
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How to Use the Aneroid Barometer. By Epwarp WHYMPER. 
8vo., 61 pages. London: John Murray. 1891. 

Tus work, although little more than a pamphlet in 
size, records the results of a very laborious and complete 
series of observations upon the comparative indications 
of aneroid and mercurial barometers, which have been 
carried out by the author, first in the field during his 
travels among the Great Andes of the equatorial regions 
of South America in 1879-80, and subsequently in 
London under artificially diminished pressures, down to 
l4in., the investigations having extended over a period of 
eleven years. In every case the result is similar, that is, 
the aneroid when subjected to diminished pressure loses 
upon the mercurial barometer, the difference being very 
considerable at high altitudes, and when such diminished 
pressure is maintained continuously the loss continues 
to augment during several weeks, sometimes growing to 
avery considerable amount. In one of the examples the 
index error of an aneroid at 14in. corresponded to an 
error of 2000ft. in altitude; and when the pressure is 
restored only a portion of the loss which has previously 
occurred is recovered. The recovery is gradual, and 
commonly extends over a greater length of time than the 
period during which diminished pressure has been expe- 
rienced. The character of the errors likely to be 
exhibited under natural working conditions may be 
ascertained approximately by testing under an air pump 
if continued for a sufficient length of time; but the one 
hour test which has heretofore been in use for verification 
is of little use, except for determining errors of gradua- 
tion. Furthermore, the index errors are subjected to 
continual variation, and therefore the author considers 
it to be indispensable for all those who aim at correct 
measurements of altitudes above the level of the sea by 
means of aneroids, and especially for those engaged upon 
prolonged ge go to be at all times able to determine the 
index errors of their instruments. For this purpose re- 
course must be had to the mountain barometer, preferably 
one on the Fortin principle, if it can be carried in safety, 
which becomes difficult, or even impossible, in roughor pro- 
longed journeys. It is, however, possible on all journeys to 
carry graduated unfilled tubes and a bottle of mercury ; 
and by reverting to the practice of earlier travellers in 
employing plain or graduated tubes and filling them on 
the spot, the accuracy of the mercurial barometer may be 
combined with the convenience of the aneroid. With 
these remarks of the author we are almost entirely agreed; 
probably the only difference would be in the choice of the 
mountain barometer, where we think that the Gay Lussac 
—syphon—form has, if anything, rather the advantage 
over the Fortin, both in regard to handiness and 
possibility of life. That no mercurial barometer is 
likely to come back alive from any extended journey in 
high mountain districts is unfortunately too true to be 
gainsaid, and it therefore becomes of primary importance 
to utilise it to the uttermost while in working order, as, 
for instance, in fixing the height of a central station at 
as great an altitude as possible. The constant testing of 
the index errors of the aneroids, as recommended by the 
author, is also a very necessary practice, but we think it 
can be more satisfactorily done with a hypsometer than 
with an extemporised barometer. The following recom- 
mendations are in every way excellent as to the choice of 
instruments :—(1) Prefer open scales; (2) prefer aneroids 
of large diameter to the watch size; (3) prefer aneroids 
that have been made some length of time; (4) avoid 
working to the extreme inferior limit of the scale; (5) 
treat an aneroid with the same care as a watch; (6) trust 
more to the scale of inches than the scale of feet. The 
last of these might, we think, have been more emphatically 
put. For most working purposes the second scale is 
little else than an encumbrance. 


The Washington Bridge over the Harlem River at 181st Street, 
New York City. A Description of its Construction. By 
Witu1am R. Hurron, chief engineer, M. Am. S.C.E., &c. 
New York: Leo Von Rosenborg. 4to. 1891. 

Tue Washington Bridge, of which this book is an exceed- 

ingly elaborate account, crosses the Harlem River, con- 

necting Manhattan Island and the new parts of New 

York in West Chester County, on the other side of that 

river. In its more recent growth New York City, like 

London, has had to make use of over river areas, and 

hence Harlem River is now within a length of 15,000ft. 

crossed by eight bridges. The Washington Bridge is the 
last of these, and furthest from the centre of the city. 

Two miles from this, however, there is another bridge 

connecting West Chester county and Spuyten Duynel, 

and there are others nearer the old centre of the now 
elongated city. A great number of designs for this 

Washington Bridge were prepared by different engineers, 

and that which was carried out is the modified design of 

M. C. Schneider. 

The time lost in arriving at a conclusion, first, as to 
where a bridge should be built; secondly, by what autho- 
rity it should be built; and thirdly, from which design, 
exceeded anything which we can call to mind in this 
country. The bridge is composed of two steel arches, 
each of 510ft. span, one central river pier, two abutment 
piers, and the necessary smaller land piers for the ap- 
proaches, carried on masonry arches. The roadway has 
a minimum width of 80ft., of which 50ft. is for carriage 
way, and 15ft. on either side for foot-paths. The ap- 
proaches are respectively in Tenth-avenue and Aqueduct- 
avenue, and as the former is 27ft. higher than the latter, 





there is a considerable grade to the bridge from that 
side. The clear height above the water of the main 
arched spans is 183°5ft. The river only occupies one of 
these large spans, the second one being really a land 
span. The main piers are 40ft. in thickness at the 
springing line of the steel arches, and 98ft. in length. 
To the top of the skewbacks they are solid, made of con- 
crete, with a facing of dressed granite. The weight and 
thrust of the six steel ribs forming each arch are borne 
by the steel backs, consisting of large blocks of granite 
set normal to the thrust of the arched ribs and backed 
by granite and concrete. Above the skewbacks the piers 
are cellular and nearly 100ft. in height. The concrete 
was composed of one part by measure of cement to two 
parts of sand, and five of broken stone—limestone chiefly. 
The steel arch ribs are of plate webb, and the spandrils 
consist of vertical light lattice columns. During its 
design, modification, and erection, the bridge passed 
through the hands of several consulting and chief 
engineers. The author of this book, which so well 
describes one of the finest bridges in the world, was con- 
sulting engineer, and afterwards chief engineer, from 
early in 1886 to the completion of the bridge early in 
1889. The book is not only beautifully illustrated with 
perspective views from photographs taken during con- 
struction and after completion, but with engravings made 
from working drawings of the complete bridge, and of 
details both of the metallic work and of the masonry. 
The method of erection is also fully described, and in 
fact every particular is given, including aK peangey 
calculations, tests of materials, and costs, which can add 
to the value of the book for all those who are interested 
in the design and construction of bridges. To these 
we can recommend the book as of value and im- 
portance. The work of the publisher must be men- 
tioned as remarkably good. 


Colour Measurement and Mixture. By Captain W. Dr ABNey, 
L.B., R.E., &e. London: Society for Promoting Christian 
Knowledge, Northumberland Avenue. 

Tuis little work is the outcome of some ten years’ patient 
research, involving some quite new methods of experi- 
menting on the part of Captain Abney—already a well- 
known authority on the subject of chromatics, and whose 
name, it will be remembered, was associated with that of 
Dr. W. J. Russell in the ‘ Report on the Action of Light 
on Water Colours,” made by them jointly to the Science 
and Art Department in 1888. Without the assistance of 
those practical experiments which make the study of 
chromatics so fascinating, it is difficult to make a merely 
technical treatise interesting to the amateur, and Captain 
Abney has succeeded unusually well in the present 
instance. The subject will always be doubly-attractive, 
possessing as it does a subjective as well as an objec- 
tive side; but with the physiological aspect of the question 
Captain Abney does not much concern himself, confining 
his observations chiefly to those phenomena of which the 
physicist can take actual measurement, such as the 
reflection and transmission of light, the three colour 
constants—hue, luminosity, and purity, terms that are 
very loosely and unscientifically used in the artistic world 
—and a general reference to the numerous discoveries and 
inventions which have been introduced of late years for 
the assistance of the student of colour. Not the least 
remarkable of these is Captain Abney’s seven-colour patch 
apparatus, for projecting on to the screen any colour of 
the spectrum singly or in combination with others, in 
order to compare its value with that of white light—a 
piece of construction that is likely to prove as useful as 
it is ingenious. 

It may be a new idea to some of our readers that red, 
yellow, and blue have been deposed from the important 
position they once held as the three primary colours; or 
rather, the two latter have. But the writer is quite able 
to justify his assertion. He reminds his readers that the 
definition of a primary colour is one that cannot be pro- 
duced by the mixture of other colours; and then proceeds 
to show that the yellow of the spectrum can be made 
from green and red, while the spectrum blue can be 
obtained by the mixture of green and violet. Hence the 
three colours that really make up white light, are red, 
green, and violet. Space forbids a more detailed notice 
of the book; but we may safely advise all who are 
interested in this fascinating subject to study this little 
treatise, which compares very favourably with any 
elementary work of the kind that has come under our 
notice, and forms a very useful addition to the handbooks 
of “The Romance of Science Series.” 
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GEORGE BIDDELL AIRY. 


THE great astronomer from whose designs the large equa- 
torial and other mechanically-constructed astronomical in- 
struments at Greenwich were constructed and erected forty- 
five years ago, has passed away. 

Sir George Biddell Airy, the seventh Astronomer Royal, 
died on Saturday last, six months after the completion of his 
ninetieth year, and after a few months’ illness. He had a fall 
in the summer and received an injury which involved a surgical 
operation. This seemed to be successful at the time, but he 
has been gradually sinking ever since. 

For sixty-five years Sir George Airy’s has been a familiar 
and honoured name in the scientific world, but as he never 
made any attempt to popularise scientific subjects by clip- 
ping them down to semi-scientific superficialities he was not 
popularly known. His mind was rigidly scientific and 
mathematical. Any application of science which could not 
stand a severely mathematical test he was apt to regard with 
distrust. The great business of his life was to deal practically 
with mathematical astronomy, to reconstruct a great observa- 
tory, and to carry out its chief object—astronomical observa- 
tions on mathematical lines. This, his great life-work, he 
accomplished with masterly completeness, although he did 
make a mistake when he attempted to place limits upon 
practical structural engineering skill. 

Sir George Airy was born at Alnwick, Northumberland, on 
July 27th, 1801; he was educated at private schools, at 
Hereford and Colchester, and at Manchester Grammar 
School, from which he passed in 1819 to Trinity College, 
Cambridge, as sizar. He was elected scholar in 1822, 
graduated as Senior Wrangler in 1823, and was elected a 
fellow of his college in 1824. His love for mathematics was 
developed at a very early age, and he began at once to apply 
them to astronomy and to certain branches of physics. 
Thus in 1824-25 he published papers on “ The Lunar and 
Planetary Theories,” on ‘“‘The Figure of the Earth,” on 
“The Undulatory Theory of Optics,” on “‘ The Forms of the 
Teeth of Wheels,” and on “‘Escapements.” In 1826 he was 
elected Lucasian Professor of Mathematics at Cambridge. 
He continued to devote himself to experimental philosophy 
and applied mathematics, at thesame time showing a genuine 
interest in a wide range of subjects in the exact and physical 
sciences. Undulatory optics especially occupied much of his 
attention. In 1828 he was elected Plumian Professor of 
Astronomy, to which was attached the direction of the 
Observatory, and in this position his peculiar genius as an 
observer and as a director of astronomical observations at 
once manifested itself. From this time onwards Sir George 
Airy’s activity was ceaseless, and its results were of the 
highest moment to the particular branch of science with 
which his name was so intimately associated. He devised a 
perfect routine for taking the various classes of observation s, 
which greatly contributed to their scientific and practical 
value. At the same time he continued to give diligent atten- 
tion to the theoretical departments of his science, and in 
1831 published a paper of great importance ‘On the In- 
equality of Long Period in the Motions of the Earth and 
Venus.” In 1832 he wrote for the British Association a 
report, which is still of value, on “‘The Recent Progress of 
Astronomy.” 

Some three years later, on January 1st, 1836, Professor 
Airy, as he was then, entered upon the great work of his life, 
being appointed Astronomer - Royal, in succession to Mr. 
Pond. He set himself at once to renew the equipment and 
to reform the routine and the methods of the Observatory. 
The first of the new instruments was not, however, erected 
till 1847, and, like all the other instruments, it was made 
after his own designs, chiefly at the works of Messrs. 
Ransomes and Sims, Ipswich. The end to be attained by 
his new altazimuth was to make observations out of the 
meridian as accurate as observations in the meridian, 
and its main object was the observation of the moon. 
This led to a great improvement in the tables of the 
moon, as it enabled the astronomers to double the 
number of observations of that satellite. Among the 
other new instruments which were erected under the 
superintendence and after the designs of Sir George 
Airy were a new meridian circle, a “ reflex-zenith-tube,” to 
replace the Troughton zenith-sector, a new equatorial, a 
double-image micrometer, and the orbit-sweeper for detect- 
ing comets approaching the perihelion passage. In fact, by 
1859 there was not a single instrument or person in the 
Observatory that had been there in Mr. Pond’s time. During 
Sir George’s long tenure of office the observations were made 
with absolute and uninterrupted regularity, and were care- 
fully reduced and placed freely at the disposal of all who 
could make use of them. These observations, with the 
annual reports which he presented to the Board of Visitors, 
form a collection of astronomical data of great bulk and of 
the highest value, which in themselves will form a perma- 
nent monument to Sir George’s genius as an observer and 
organiser. 

Beside his work at the Observatory he occupied himself with 
astronomical work all over the world, and planned numerous 
eclipse observation expeditions; and did a vast deal to extend 
our knowledge on the density of the earth, on magnetic 
questions as affecting compass deviation, and was consulted 
on many occasions on important matters connected with 
engineering projects. 

He retired from the post of Astronomer-Royal in 1885, 
after forty-five years of service, crowned with all the literary 
and scientific honours, with others conferred by the Queen 
and foreign Governments. His engineering faculties have 
been transmitted to his son, Mr. Wilfrid Airy, M. Inst. C.E. 
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DOUBLE-ACTING GEARED PLUNGER PUMP 
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DOUBLE-ACTING GEARED PLUNGER PUMP. 
THE engravings, Figs. 1,2, 3,&4, represent a geared double-act- 
ing plunger pump with air vessels on the suction as well as on 
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the delivery pipes. The plunger is of cast iron, 15in. diam., 
with 36in. stroke. The plunger glands are bushed with gun- 
metal. The spur wheel on the-crank-shaft is in two parts, 
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and is 10ft. in diameter. This is driven by a 2ft. pinion. 
The number of revolutions made by the pump crank-shaft is 
124 per minute. Gun-metal double-beat pump valves are used. 
The pump is intended to raise 32,000 gallons of water per 
hour to a height of 400ft. It was tested to a pressure of 600ft. 
head. Suction flanges are for 8in. and the delivery for Yin. 
pipes. The air vessels are of steel. The valves are shown in 
Figs. 3 and 4. 














THE MANUFACTURE OF CAUSTIC SODA AND 
CHLORINE BY ELECTROLYSIS. 


Many attempts have been made from time to time to do 
away with the somewhat clumsy and roundabout processes 
by which two of the most important chemicals from a manu- 
facturer’s point of view have hitherto been produced, by sub- 
stituting for the series of reactions brought about by chemi- 
cal means which successively convert sodium chloride into 
sodium sulphate, then into sodium carbonate, and finally 
into sodium hydrate or caustic soda, as well as that other 
series needed to produce chlorine economically from the 
hydrochloric acid, which is a bye-product of the first, a 
single treatment capable of splitting up sodium chloride at 
one operation with an expenditure of energy but little in YY YMjy—0/ 
excess of that theoretically necessary. There was from the Tr 
first little doubt but that the most hopeful plan was to Y 
electrolyse a solution of common salt and obtain at once TEEN 
chlorine and caustic soda, the first from the anode, the dl Vdd 
second from the kathode of the bath employed. The diffi- | awn Guais IwcweeR 
culties encountered in the realisation of this attractive | FIGS i 
scheme were so eminently practical that it is reasonable to 
suppose that the more completely difficulties of this kind The latest attempt to give a manufacturing value to a 
have been provided for the more attention any new process | process of, which the principle is well understood, but of 
merits, and the greater is its chance of success, ‘ which the application has rather hung fire, is that devised 
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tented by Mr. James Greenwood, and worked out b 
- Taustic Soda and Chlorine Syndicate, under ins 
auspices a model plant has been erected at the Phoenix 
Wharf, Battersea. The plant consists of five slate tanks, 
each divided into five sections by vertical partitions, each 
section forming a separate decomposing cell. A kathode of 
wrought iron and an anode of carbon } ae prepared in a 
special manner, which will be described later, are fixed in 
each section, being separated by a porous diaphragm, the 
nature of which is also an essential part of the improvements 
of the patentee. That part of each section containing the 
anode is roofed in with a stoneware cover in order to collect 
the chlorine as it is evolved. The five tanks are placed one 
below the other as a series of steps, in the way usually 
adopted in the electrolytic operations where the liquor is 
required to circulate, that flowing from the lowest tank being 
pumped back into the one at the head of the series. All 
the anode sections and all the kathode sections are 
connected into two series and the liquid allowed to circu- 
late through them. Briefly described, the reaction that 
then takes place is as follows: The raw _ material, 
which is of course brine—generally about half satu- 
rated—passes through the whole series above described, 
becoming, as it goes through the kathode cells, richer in 
caustic soda, and yielding, as it traverses the anode cells, 
equivalent quantities of chlorine, until on the one side suffi- 
cient caustic soda is present to enable it to be used directly 
for purposes like those of the papermaker, where a weak lye 
is required, or to pay for concentration where solid caustic 
soda is needed; and on the other side enough chlorine is 
liberated to render it necessary to — the original brine 
by fresh. The rest of the plant is of simple character. The 
caustic soda, containing much unchanged salt, may be run 
into a pan, boiled down, and the salt fished out; the chlorine 
may be passed, as it actually is in the experimental plant, 
into a series of vessels containing milk of lime and provided 
with agitators, or into bleaching chambers should solid 
bleaching powder be required, or it may be run into hot milk 
of lime if the manufacture of chlorate be undertaken. The 
only other matters calling for comment, as far as the plant 
is concerned, are the means adopted for the conveyance of 
chlorine, and the nature of the diaphragm and anode which 
have been already alluded to. With regard to the first, it 
may be said that although vulcanite pipes are at present in 
use, yet on the large scale it is proposed to use glass- 
lined iron pipes as being less liable to damage. The 
structure of the diaphragm may be understood when it is 
said that it consists of a rectangular frame carrying a series 
of V-shaped troughs, the apices pointing downwards, and the 
apex of each overlapping the base line of that below it. 
These troughs are made of glass or slate, and are packed 
with fine soft Canadian asbestos. The object of this arrange- 
ment is to provide a porous diaphragm of low resistance, 
which shall, nevertheless, not allow the e of chlorine 
from the anode cell to the caustic soda in the kathode cell, 
which would result in the formation of sodium chloride and 
sodium hypochlorite, and be most undesirable from every 
point of view. The V-shaped troughs overlapping as they 
do, serve as traps for the chlorine, and prevent its passage. 
The anode is as ingenious as the diaphragm. Plates of 
“scurf” from the interior of gas retorts are coppered upon 
one side, then tinned, held in a frame so as to form one 
large plate with the centre layer absent, and then formed 
into a compact whole by type metal being poured into the 
central cavity; copper connecting strips may be cast into 
the type metal, and the joints between the small carbon 
plates thus built up into one large composite plate made 
good with a resistant cement. The carbon plates themselves 
are rendered non-porous by saturation with paraffin wax, in 
the manner usual with primary batteries, so as to prevent 
the electrolyte penetrating to the metal surface beneath. 
From this it will be seen that acknowledged difficulties 
have been ingeniously provided for. The principle of the 
process, as already said, is well understood, and its commer- 
cial success appears to depend solely on the cost of production 
as compared with that of older methods. No mere inspec- 
tion of a process can suffice for making a satisfactory esti- 
mate of this character. Under these circumstances the best 
idea of the probable cost is obtained by consulting reports of 
those who have studied the question. On turning to that 
made by Messrs. Cross and Bevan we find the efficiency given ; 
as 80 per cent., while in the report made by Mr. Preece it is 
stated as 75 per cent. on the particular occasion when the 
experiment was carried out. From this result Mr. Preece 
calculates that the cost of breaking up one ton of salt will be 
under favourable conditions £3 7s. 8d., which would make 
the total cost of production of caustic soda and bleaching 
powder a little more than one-third their present market 
value. Should these figures be approached on the large scale, 
something resembling a revolution may take place in the 
alkali trade. 








THE PROGRESS OF FRENCH RAILWAYS.! 
By J. Foy, C.E. 
(Concluded from page 485.) 
IV.—THE WESTERN CoMPANy. 

Expenses in 1890.—The primary expenses in 1890 amount 
to the sum of 28,138,381f., viz.:—Capital at the charge of the 
company, 12,296,011f.; capital at the charge of the State, to: 
be repaid in annuities, 15,847,290f. Total, 28,138,381f. This 
sum is further subdivided in the following manner, under the 
divers heads of:—Supplementary works over the whole 
system, 5,260,061f.; works at the charge of the State for 
junction stations and enlargements, that is to say, for putting 
in complete working order, 1,277,679f. Total, 6,537,740f. 
Charges for works on portions of the lines, 1,050,194f.; works 
on the lines partially worked or in course of construction, 
20,550,368f. Total, 28,138,381f. We will enter into some of 
the details relative to these works. 

Supplementary works over the whole system.—These works, 
rendered necessary by the development of the service, consist 
in the enlargement of the stations, of the engine depots, and 
of the workshops for repairs. The following is a summary 
account of the principal works executed in 1890:—The con- 
Solidation of the Vignoles line was undertaken between 
Harfleur and Montevilliers, from Barentin to Duclair and 
Caudebec, from St. Lo to Folligay and Risse, from Laval to 
Gennes-Longuefuye, from Caen to Dozule. Enlargement of 
the Paris St. Lazare station has again necessitated some 
supplementary installations, among which we may notice 
the erection of a carriage house in the space between 
the Pont de l'Europe and the Batignolles Tunnel. The 
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installation of a telegraph office for the convenience of 


travellers in one of the waiting-rooms of the main lines. A 
direct exit in Amsterdam-street, putting this street into level 
communication with the principal platform of the station. 
A verandah before the pavilion of the Havre court, used for 
the service of the main lines. Finally, the removal of the 
engines of the Terminus Hotel, the expenses of which opera- 
tion are covered by the rent revenues obtained. Wemay add 
that the company has not yet been able to close the accounts 
for the transformation of the St. Lazare station. It 
should further be stated that changes in the interior arrange- 
ments of the St. Lazaire station, and greater facilities 
offered to the public, have contributed very materially to the 
development of the passenger traffic, especially on thesuburban 
lines. Thus, in spite of the active competition of the divers 
lines of tramway, the net receipts of the suburban traffic 
showed an increase in 1890 of more than a million of francs 
over those of 1888, 

We would point out also the important works undertaken 
by the company at the station of Bécon-les Buyéres, 
situated between the station of Asniéres and that of Cour- 
bevoie. These works comprise :—Firstly the establishment of 
a new connection between the line of Versailles and that of 
St. Germain ; then the construction of a station at the 
bifurcation of this branch, on the Versailles line ; finally, the 
widening of the road at Garenne on the St. Germain line, 
for the purpose of laying two new lines as far as the station of 
Garenne-Bezons, in order to render the St. Germain line 
independent of the line from Paris to Havre. 

This new branch will enable the company to organise trains 
to the small suburbs, stopping at the numerous stations in 
the vicinity of Paris, and, on the other hand to shorten the 
distance for the trains running on the St. Germain line 
which will circulate without stoppage by the Havre line, 
between Paris and Garenne-Bezons. At the same time, the 
company has completed the construction of a new station at 
Chaville on the Versailles line. It has besides finished at the 
Havre station, the high level and metal bridge road which 
replaces the level passage of Francois-Mageline-street, at the 
entrance of the station. 

Other works have been executed at the stations as follows: 4 
At the Rouen station, lines have been laid on the left bank of 
the Seine to unite the new quays to the petroleum basin 
situated below the port. At the Duclair station the line 
connecting this station with the port of Duclair has been 
finished, anda new line laid for goods traffic. At the station 
and workshops of Batignolles divers extensions have been 
given to the various departments of the company’s Asylum, 
a a new building for classes, enlargement of the 
créche building, furnishing the building devoted to the great 
central storehouse of the workshops, with electric lighting and 
lifts, as well as the dormitories and refectory of the mechanics. 
At the Honfleur station new lines have been laid leading to 
the quay of the eastern basin of this port. At the same time, 
the company acting under the directions of the chiefs, have 
set up new signal apparatuses in a great number of stations. 
Among these works we may quote especially those at the 
stations of Louviers, Caen, Dieppe, Rennes, and Le Mans. 
The necessary works for completing the signal system on the 
line from Paris to Versailles have also been undertaken. 

As regards engineering works, the platform under the 
Rolleboise Tunnel has been lowered—the Paris and Havre 
line--in order to increase the outlet for the passage of trains. 
At the same time the widening of the road of the Paris and 
Auteuil line has been proceeded with bordering the Park of 
Muette, and the reconstruction of the station at Passy has 
been undertaken. The following are the works at the charge 
of the State for junction stations and completions :—Beyond 
the works executed on the lines which formerly belonged to 
the Western Company, the latter undertook or continued in 
1890 the necessary works to secure at the junction stations 
the proper working of the new lines conceded by the Conven- 
tion of 1883. The expenses, estimated by the said Convention 
at 160 millions, were borne by the company in compensation 
for the amount of debt before contracted, and guaranteed to 
the State by the company, and which was to be acquitted in 
works. The places at which the principal of these works 
were executed in 1890 are Honfleur, for connecting the line 
from Pont Audemer to Quetteville ; Vire, and St. Lo, for the 
line from Vire to St. Lo; Caen, for the line from Caen to 
Vire Chateaubriant; for the line from Chateaubriant to 
St. Nazaire ; Chateaubriant to Rennes and Vitré ; Pouancé to 
Laval; Fangéres, for the line from Mayence to Laval; 
La Loupe, for the line from Eureux to La Loupe. 

As to the works for completing and putting inte good 
condition the lines conceded to the company by the Conven- 
tion of 1883, they were effected at the charge of the State. 
The principal were those on the lines from St. Cloud tol’Etang- 
la-Ville; Elbeuf to Rouen, Mézidon to Dives, Dives to Deau- 
ville, Echauffour to Bernay, Lisieux to Orbec, Vitré to Pont 
Orson, Brianze to Ferté Macé, Alencon to Domfront. 

Lines being, or to be madé :—There remain still to be made 
three small sections of the lines of the Convention of 1875 as 
follows:—The section from Lillebonne to Port Jeréme, 
5 kiloms. in length, the execution of which is subordinate to 
the results of the plans which have been confided to the state 
engineers for the line from Pont Audemer to Port Jeréme, with 
a tunnel under the Seine to Port Jerébme. The line from 
Auteuil to Boulogne, 2 kiloms. long, on the carrying out of 
which the municipal council of the city of Paris has not yet 
come to a decision. Finally, the part of the Courbevoie line 
at Moulineaux and Alma Bridge, 1 kilom. in length, and com- 
prised between the Champ de Mars and the Alma Bridge, 
the construction of which is dependent upon the prolonga- 
tion of the line as far as the Esplanade des Invalides. 
Concerning this prolongation no arrangement has been yet 
concluded between the company and the municipal council. 
Before pronouncing an opinion on the project of the company, 
the latter demanded that the Council General of Bridges and 
Highways should be consulted as to the relative value, from 
a technical point of view, of divers counter-projects which 
were submitted to it. The result of the consultation was 
entirely favourable to the company’s project. The decision 
of the municipal council has therefore only to be awaited. 
As to the lines granted by the Convention of 1883, none of 
them were opened for traffic in 1890. The company will, 
however, completed and opened in 1891 the three following 
lines:— Line from Vire to St. Lo and Caen, 39kiloms.; 
from Dreux to Anneau, 20 kiloms.; from Argenteuil to Mantes, 
50 kiloms.; total, 109. 

It opened besides in the same year the line from Morlaix 
to Carhaix, 40 kilos. long, and which is one of the six narrow- 
gauge lines of one metre which were conceded to the company 
and which run round Carhaix. 

Losses on partially-worked lines.—The lines in partial 
working order in 1890 were 646 kilos. in length, and depended 





on the Conventions ef 1875 and 1883. The losses on these 






lines amounted to the sum of 4,299,467f., and were charged to 
capital account. 

Rolling stock.—The primary expenses of rolling stock 
amounted in 1890 to the sum of 1,363,533f., which comprises 
the supplementary works of the lines partially worked or those 
in course of construction. The effective rolling stock com- 
prised on the 1st of January, 1890, 1367 locomotives of divers 
models, 3686 passenger carriages, and 22,462 wagons of all 
kinds. These were increased during the year 1890 by 51 pas- 
senger carriages, 153 wagons of all kinds; and in 1891 by 
35 engines, and 48 wagons in course of construction. 
There are besides, on order for the company, for service 
on the narrow way from Morlaix to Carhaix, 6 engines, 
10 passenger carriages, and 50 goods vans. 

V.—Tue EasteRN CoMPANny. 

Expenses in 1890.—The amount of expenses of the Eastern 
Company in 1890 charged to capital reached the sum of 
38,680,550f., viz., capital charged to the company, 18,279,697E.; 
capital charged to the State and repayable in annuities, 
20,400,853f.; total, 38,860,550f. This sum is divided in the 
following manner under the divers heads. Supplementary 
works over the system at the charge of the company, 
8,876,657f.; works at the charge of the company on lines 
under construction, 7,566,676f.; expenses relative to rolling 
stock, 1,836,964f.; expenses at the charge of the State, repay- 
able in annuities, 19,015,247f.; expenses at the charge of the 
State, repayable by provisionary annuities, for laying second 
lines, 1,385,606f.; total, 38,680,550f. 

The following are some details touching these works :— 
Lines of the Convention of 1883: Eleven of the lines of this 
Convention were constructed and started in 1890, over a length 
of 412 kiloms. The lines under construction in 1890 werealso 
eleven in number, and were 412 kiloms. in length. They 
are as follows:—Section from St. Florentin to Troyes, 
54 kiloms.; line from Armentiéres to Bazoches, 26 kiloms.; 
from St. Maurice to Bussang, 4kiloms.; from Trilport to 
La Ferté-Milon, 28 kiloms.; from Brie-Comte-Robert to the 
line of Mulhouse, 18 kiloms.; from Brienne to Sorcy, 
103 kiloms.; from Toul to Nancy by Pont St. Vincent, 
87 kiloms.; from Verneuil to Marles, 14 kiloms.; from Brieau 
to Chaumont, 9kiloms.; from Vitry to Lérouville, 84 kiloms.; 
connection between the Grande-Ceinture and the line from 
Boissy St. Leger to Brie-Comte-Robert, 3 kiloms.; total, 
380 kiloms. 

There are two lines in course of construction, their total 
length being 18kiloms. These are, the branch at Rosoy— 
line from Verneuil to Marles—8 kiloms. Section from Esbly 
to Crécy, 10kiloms.; total, 18 kiloms. Finally, the lines 
the execution of which is adjourned are seven in number, 
viz.: Line from Gerbeviller to Bruyeres, 46kiloms.; from 
Provins to Esternay, 29 kiloms.; from Flamboin to Mony-sur- 
Seine, 6 kiloms.; from Jussey to Gray, 46 kiloms.; from Liart 
to Mézieres, 23 kiloms.; from Lure to Faucognez and Rupt, 
35 kiloms.; from Crécy to Caulommiers, 22 kiloms.; total, 
197 kiloms. 

Divers works.—At the Paris station the building which has 
been put up in the Faubourg St. Martin is now occupied by 
the staff of the storekeeper. Theold pavilion, formerly occu- 
pied by the line, construction, and store staffs, has been 
pulled down to make room on the arrival side for the covered 
court, which is in course of construction. On the departure 
side the lamp store has been done away with, and carried 
over to the up side under the ground of the carriage shed. 
The post-office has been transferred to the ground-floor of the 
engine building. The foot warmer store has been removed. 
The waiting-rooms have been altered so as to facilitate the 
departure of travellers on the Mulhouse line. The covered 
ways of the arrival quays have been lengthened as far as the 
bridge of the Rue Lafayette. The internal arrangements of the 
right and left wings of the station have been altered to 
accommodate the commercial officials and traffic managers. 
A large awning over the principal facade is about to be 
erected, and that over the eastern facade is in course 
of completion. At the Meaux station, the new 
building has been completed and opened. At Chalons- 
sur-Marne the depdt and workshop have been greatly 
enlarged. The stations of Montierender, Vassy, Join- 
ville, Gondrecourt, and Jorey have been re-arranged since the 
completion of the line from Brienne to Jorey. At Nancy a 
new buffet has been constructed, and improvements made for 
the better accommodation of travellers, and the medical and 
lighting departments have been commenced. The passenger 
station has been enlarged between the Stanislas and St. Jean 
Bridges. The St. Jean Bridge is being re-constructed. The 
covered hall has been lengthened on the Paris side, and 
improved as regards lighting. The complete transformation - 
of the Nancy station will still take some time to effect. The 
works for the sorting station of Jerville have been commenced. 
At the Flamboin station the building for passengersis finished ; 
that of the Rolampont station is in course of erection. At 
Chaumont the upper passage, situated at the exit of the 
station, has been re-constructed and enlarged. At Reims an 
annex for the reception of luggage has been constructed, andthe 
passenger platforms have been widened. At Troyes important 
works have been begun for removing the depét from Troyes to 
Troyes-Preize and to enlarge the passenger station, where seven 
different lines will have their terminus after the branch 
from St. Florentin to Troyes is completed. The buffet 
at Epinal, the depét of Languyon, and the passenger depart- 
ment of the Longwy station have been enlarged. Finally, 
there have been constructed on account of the State, 
works at Laveline, Bruyéres, Liart, Genevreuille, Coufions, 
Varigney, Taul, and Domgermain. 

Security apparatus.—The improvement and application of 
measures of security are pursued without interruption. The 
rolling-stock provided with the Westinghouse brake was in- 
creased in 1890 by two locomotives and fifty-seven high-speed 
vehicles. It consisted on January ist, 1891, of 572 locomo- 
tives, and 3672 high-speed vehicles. Sleeping compart- 
ments with separating walls were fitted in 1890 to 323 new 
carriages, which raises the number of carriages thus provided 
to 1287. Electric bells are now working over 869 kiloms. 

The block system is installed over 631 kiloms. In the 
course of 1891 it was applied over the whole extent of the 
two great lines from Paris to Blainville, and from Paris to 
Belfort. The number of locking points of the Saxby and 
Farmer or of the Vignier systems was on January Ist, 
1891, 2437, an increase of 130 over the number of last year. 
Besides these, there have been established, in conjunction 
with them, side by side, about 840 points and to 2450 
others. The relative expenses of these divers improve- 
ments amounted on January ist, 1891, to the following sums ; 
For brakes, electric communication, dormitories, 6,312,035f.; 
for bells, block system, and points, 17,762,000f.; total, 
14,074,085f. Iron rails have been replaced by steel over 
80 per cent. of the length of single lines—6295 kiloms. out of 
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7832. As to the new type of steel rail weighing 44-200 kilos., 
destined for those parts of the line subject to rapid wear, it was 
laid in 1890 over 42 kiloms., which brought up to 85 kiloms. 
the length of steel lines of this type at the end of 1890. 

Rolling stock.—After the breaking and construction 
effected in 1890, the rolling stock comprised on the Ist of 
January, 1351 locomotives of various types, 1163 tenders, 
2932 passenger carriages, and 28,414 goods wagons. The 
company is also constructing in its own workshops or 
through outside means, (1) in augmentation of its stock, 273 
passenger carriages and 1145 goods wagons; (2) to replace 
the locomotives, tenders, carriages, and wagons of the older 
types which have been broken up or are under orders to be 
so, 14 locomotives, 12 tenders, 216 passenger carriages, and 
1156 goods wagons. The value of the present rolling stock 
is about 256,260,571£. 


SovuTHERN ComPANy. 


The Southern Company publishes but few details as to its 
capital and working expenses. We are therefore obliged to 
limit our statements to the following particulars regarding 
the works executed in 1890:— 

Expenses in 1890.—The expenses under the head of primary 
establishment rose in 1890 to 18,103,737f.; but the diminu- 
tion of stores and certain reductions of the stock reduces 
this sum to 14,215,000f. The rolling stock was increased 
in 1890 by 10 locomotives with tenders, 205 high-speed 
wagons, and 100 low-speed wagons. On the other hand, it 
was reduced by 13 locomotives with tenders, 8 passenger 
carriages, 203 goods vans, and 189 ballast trucks. These 
reductions have diminished the value of the stock by 
1,494,000f. The compressed air brake has been applied to 
the high-speed rolling stock, and is now in work on 358 
engines and 3580 carriages and luggage vans. 

Recapitulation.—To resume, the capital expenses of the 
six great companies in 1890 for works of all kinds on the 
lines in work and under construction, either on their own 
account or that of the State, rose to the sum of 200,132,631f., 
which is divided in the following manner between the 
six great companies:— Paris, Lyons, and Mediterranean 
Company, 39,287,298f.; Northern, 30,916,038f.; Orleans, 
48,895,444f.; Western, 28,138,301f.; Eastern, 38,580,550£.; 
Southern, 14,215,000; total, 200,132,631f. This sum, though 
considerable, however represents only a part of the actual 
annual expenditure of the six great companies. To arrive at 
their total expenditure in 1890 there must be added to the 
preceding figures the amount for working expenses, which 
rose to 547,458,414f. in 1890, as stated by Les Annales 
Industrielles in its issue of September 20th, 1891. Con- 
sequently the total figure, representing both the capital and 
working expenses of the companies, would be 717,591,045f. 

Such is the immense capital that these six companies 
expended in 1890, to the benefit of labourers and producers, 
me manufacturers, constructors, employers, and work- 
people. 








AMERICAN ENGINEERING NEWS. 


Railway statistics.—The Interstate Commerce Commission has 
issued its report for 1890, giving the following statistics:— Mileage, 
up to June 30th, 1890, was 163,597 miles, and 209,060 miles, includ- 
ing side-tracks, spurs, &c. Number of railway companies, 1797 ; 
locomotives, 8384 passengers, 16,140 freight ; total number, 29,928, 
or five passenger and ten freight engines for 100 miles of track. 
Total number of cars, 1,164,138, of which 26,511 are in passenger 
service. Number of cars per 100 miles of track, 744. There were 
4,721,627 tons of freight hauled one mile by freight engines, and 
1,413,142 passengers were carried one mile by passenger engines. 
Of the locomotives, 20,162 are fitted with train brakes, and 955 
with automatic couplers. Of the cars, 128,241 are fitted with 
train brakes, and 114,364 with automatic couplers, The employés 
number 749,301, or 486 per 100 miles of track. The average 
capital is 60,481 dols. per mile, or 9,894,483,400 dols., of which 
46°82 per cent. is represented by stocks. Number of passengers, 
492,430,865 ; with an average journey of 24-06 miles per passenger, 
or 11,947,785,617 passenger miles. Passenger train mileage, 
285,575,804 ; or an average of 41 passengers per train. Number of 
tons of freight, 636,441,617, with an average haul of 119-74 miles, 
giving a ton mileage of 76,207,047,298 tons carried one mile. Freight 
train mileage, 435,170,812, or 174-05 tons per train. Numbers of 

ssengers and tons of freight carried one mile per mile of track, 
75,751 and 487,245 respectively. Revenue per passenger per mile, 

_ 2-167 c.; and per freight ton mile, 0'94l1c. Average cost of carry- 
ing, 1‘917 c. per passenger per mile, and 0°604c. per ton per mile. 
Cost per train per mile, 81 c, for passenger, and 1°65 dols. for freight 
trains ; with average revenue of 1*08dols. and 1°65 dols. per train 
per mile respectively. There were 6230 persons killed, and 
20,034 injured ; of the killed, 2451 were employés, 285 passengers, 
and 3548 ‘‘others”—including suicides. There were 8210 men 
injured while coupling, and 369 of these were fatally injured. 

Compound locomotives.—A compound locomotive, designed and 
built by the Rhode Island Locomotive Works, has been running in 
competition with simple engines upon two railways, hauling the 
same trains on the regular schedule and under conditions as nearly 
alike as possible. The engine burns a bituminous coal costing 26 
per cent. less than the anthracite burned on the simple engines for 
reasons of comfort and cleanliness on passenger trains, and, as its 
fuel consumption is 22 per cent. less, the total fuel economy is 48 
percent. The engine is a two-cylinder compound of the eight- 
wheel type, having four coupled driving wheels and a leading four- 
wheel truck or “bogie.” Cylinders: High-pressure, 18in. by 
24in.; low-pressure, 28in. by 24in. Driving wheels, 6ft. 6in. dia- 
meter. The boiler is of the wagon-top pattern, 4ft. 4in. diameter 
in the barrel, with 214 tubes 2in. outside diameter and 10ft. 10in. 
long. The grate is 6ft. 6in. long by 2ft. 10in., fitted with cast iron 
rocking grate bars. Grate area, 18°65 square feet. Heating sur- 
face: Tubes, 108626 square feet ; fire-box, 157°57 square feet ; 
total, 1243°83 square feet. Weight on driving wheels, 66,520 Ib.; 
weight on truck wheels, 36,7101b.; total weight, 103,230lb. The 
engine may be run simple when desired. In starting, the inter- 
cepting valve admits live steam to the low-pressure cylinder, the 
steam pressure being reduced in proportion to the cylinder areas, 
and, when the steam pressure in the receiver reaches a determined 
point, the valve is moved automatically, shutting off the live steam 
from the low-pressure cylinder. The indicator cards show that the 
valve regulates the pressure positively and evenly. 

Elevated terminals.—The city of Chicago, Ill., has a very great 
number of railway tracks and yards for the accommodation of the 
twenty-five railways which run into the seven terminal stations of 
the city. These are all on the street level, and with the growth of 
the city the inconvenience and danger of this arrangement have 
become very serious. The question of elevating the tracks has 
been under consideration for some time, and this will probably have 
to be done eventually. The Chicago, Burlington, and Quincy 
Railroad owns a right of way 30ft. wide, with three and four tracks. 
It is proposed to build a masonry viaduct, with iron bridges at 
street crossings giving a clear headway of 14ft., the structure to 
be wide enough for five tracks. This work will probably be 
arranged between the company and the city. The cost is esti- 
mated at 600,000dols. per mile. Another and more comprehen- 
sive terminal scheme is that of the Chicago Elevated Terminal Railroad 
Company, which has purchased all the right of way of the Atchison, 





Topeka, and Santa Fé Railroad, and intends to build upon it a 
masonry viaduct, with tracks for main line, freight, and suburban 
traffic, running to a large eight-storey station and warehouse 
building on State-street. The space under the viaduct is to be 
utilised for storage, warehousing, &c. At the station there will 
be hydraulic elevators for raising and lowering the freight cars. 
The Illinois Central Railroad has a four-track line on the lake front 
as far as Jackson Park, the site of the Columbian Exposition, and 
as there is already as heavy a suburban traffic as can well be 
handled, it is proposed to build an elevated double track road 
above the present surface tracks, to handle the Exposition traffic. 

United States Navy.—The new navy is growing very rapidly, and 
the latest additions are the cruiser New York and the gunboat 
Machias, both launched in December, the first at Philadelphia, 
Pa., and the second at Bath, Me. The New York will be 
380ft. 6in. long, 64ft. beam, 23ft. 3in. mean draught, 8150 tons 
displacement, maximum speed of 20 knots, sustained sea speed of 
18} knots, 475 officers and men; total coal endurance capacity, 
13,000 miles. She will have a partial belt of armour, another of 
water-excluding material, and a protective deck. Her freeboard 
of 20ft. will enable her to work her guns ina seaway. The main 
battery will be Sin. guns in barbettes, with revolving shields; and 
the secondary battery will include 4in. rapid-fire guns, 6-pounder 
machine guns in the armoured tops of two military masts, and 
torpedoes. The vessel will be fitted with ventilating and draining 
appliances, electric lights and search lights. There will be twin 
screws, with two vertical triple-expansion engines to each, but in 
ordinary service only one engine to each screw will be used. 
Cylinders, 32in., 46in., and 72in. diameter, and 42in. stroke. 
There will be six return-flue tubular boilers, with three smoke- 
stacks. The Machias is to be a twin-screw boat of 1000 tons 
displacement; length, 190ft.; beam, 32ft.; draught, 12ft.; speed, 
14 knots; complement, 150 men. The machinery is protected by 
the bunkers and belts of woodite. There will be eight 4in. rapid- 
fire guns, four 6-pounder and two 1-pounder rapid-fire guns, and 
two Gatlings. The engines will be of the vertical triple-expansion 
type, with cylinders 15in., 25in., and 34in. diameter, and 24in. 
stroke, supplied by four boilers, 10ft. diameter and 174ft. long. 
Bunker capacity, 250 tons, equal to a steaming radius of 2452 
knots at 14 knots, or 4668 at 10 knots. She will be rigged asa 
two-masted schooner, with foreyard and square foresail, spreading 
6506 square feet of canvas. 

Red Rock cantilever bridge. — At a recent meeting of the 
American Society of Civil Engineers, a paper was read on the Red 
Rock cantilever bridge of the Atlantic and Pacific Railway. This 
bridge crosses the Colorado River near The Needles, Cal., the river 
there forming the boundary line between Arizona and California. 
The cantilever arms are 165ft. long on each side of the centre line 
of the pier, and the suspended connecting span is 330ft., making a 
channel span of 660ft. and two shore spans of 165ft. The suspended 
span is a through structure, 55ft. deep centre to centre of pins. 
The height of the cantilevers over the piers is 101 ft. centre to centre 
of pins, with the track about 40ft. above the pier. The width is 
25ft. centre to centre of trusses. The two main piers are of sand- 
stone, and the anchor piers are of béton or concrete, mixed by a 
steam machine. The proportions were four parts of cement to 
thirteen of sand and sixteen of broken stone, 2in. in size, mixed 
with a minimum of water so gauged that water would not appear 
when the concrete was being tamped into place. Stones of half to 
two cubic feet in size were laid, covering about half the area, and the 
concrete driven and tamped around and over the stones. The 
bridge was designed for a rolling load of two engines, each with 
22,000 lb. on a four-wheeled truck or bogie, 92,000 lb. on six driving 
wheels with 11ft. Sin. wheel base, and a tender weighing 74,000 lb. ; 
or a total of 188,000 Ib. on a wheel base of 49ft. 9in., followed by a 
train lead of 3000 lb. per foot. Dead load, 2500 1b. to 5000 lb. per 
foot. Wind pressure, 30]b. per square foot on trusses and train. 
The material is open hearth steel, with an ultimate strain of 
58,500 Ib. to 66,500 1b. per square inch, and an elastic limit not less 
than half the ultimate tensile strength. 

Railway legislation.—A Bill has been introduced in Congress 
providing for the adoption and use of a uniform standard freight 
car coupler, and regulating the operation and control of freight 
trains used in intermediate commerce, and providing for the 
greater safety of railway employés. It provides for a vote by the 
railways upon the choice of an automatic car coupler. The coupler 
is to be of the vertical plane type, devised so as to couple by 
impact and to dispense with any person going between the cars to 
couple and uncouple. Every ‘‘common carrier” is to have one 
vote for every freight car owned or controlled, and the employés— 
only members of an established organisation of railway employés— 
to one-third the number cast by the “‘carriers.” If not less than 
600,000 votes are cast, and 500,000 are for any particular coupler, 
the Interstate Commerce Commission shall certify these facts to 
the President, who is to issue a proclamation declaring the coupler 
chosen to be the standard safety car coupler for use in interstate 
commerce. And in case no choice is made, the President shall 
appoint a commission of five competent persons to determine the 
coupler best to be used. The Bill further provides that all carriers 
are to equip at least 10 per cent. each year of the number of freight 
cars used, and also to equip every engine with power brake on the 
driving wheels. The commission may perl the time in any 
particular company within which it shall be required to comply 
with the provisions of the Bill, and after the year 1900 any 
company may refuse to accept any car not equipped as required by 
the Bill. The Bill also provides that the commission shall invite 
bids from inventors of couplers, stating what they will accept from 
the United States for their patents, and upon the purchase of the 
patent by the Government the coupler may be used or manufac- 
tured by anybody free. The salary of the commissioners is fixed 
at 5000 dols. a year, and an appropriation of 70,000 dols. is sug- 
gested to carry out the proposed measure, 








New Epson Station.—The station of the Edison Electric 
Illuminating Company now being built at the corner of Pearl and 
Elm-streets —U.S.— comprises many ideas which are entirely 
new in this field. Its capacity will be 30,000-horse power, the 
engines being of the vertical four-crank quadruple expansion type, 
with an initial pressure of from 210 lb. to 2201b. These engines, 
it is said, will be of 5000-horse power each. A model 1000-horse 
power engine of the same type is being built by the Dixon Com- 
pany for the Twenty-sixth-street Edison station. This engine 
occupies only 92 square feet of floor space, exclusive of the over- 
hang of the shaft. The boilers of the new station will be of the 
water-tube type, and will probably be internally fired. This 
latter point, however, has not been definitely settled. The system 
for collecting the radiant heat and returning it to the furnace is 
peculiar to this station. The doors and windows will be kept 
closed, and a constant supply of fresh air forced into the building 
at its lowest level. This air during its passage upward accumulates 
heat from engines, machinery and piping, and then is made to 
flow over the boilers and through a piping gallery and an arrange- 
of pipes in the chimney fiue, being finally discharged into the ash- 
pits and over the grates in the peg of 80 and 20 per cent. 
respectively, at a temperature of about 300 degrees, The steam 
mains will be of copper, and will be run in rows, no single 

ipe being larger than 8in. in diameter. Each pipe will 
wound with steel wire for its entire length, and corrugated into 
the flanges, no brazed joints being used. This system, which we 
have only briefly touched upon, is the result of the deep study 
and extended observation of Mr. John Van Vleck, chief electrician 
of the Edison Electric luminating Company, of New York, who 
my to reduce the consumption of coal to one pound per 
orse-power per hour. This, if accomplished, will result in 
a saving for this one station of the interest on nearly a million 
dollars. We are indebted to Mr. Van Vleck for these very 
interesting details.— Electrical Engineer (U.8.) 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRIOTS. 


(From our own Correspondent.) 


THIS week the ironworks have fairly commenced business after the 
holidays, and have been engaged on rolling orders which have 
been received since the cessation for the holidays. The bar iron. 
makers are opening the oe better than many other departments, 
and prospects in this branch too are fully as favourable, if not 
more so, as in any other division of the trade that could be 
mentioned, 

Until the + ee | meetings next week, however, no very great 
buying is anticipated. At those gatherings makers will be fairly 
able to gauge the trade probabilities for the spring, and will then 
be in a position to give consumers close quotations for the New 
Year's business, At the moment they somewhat hesitate to do so, 
unless they have already covered themselves with pig iron 
purchases, 

A buoyant tone is reflected this week in most departments of 
trade, and this feeling is likely to be continued on quarter-day, 
The inquiries which are already stirring in the raw iron market 
are indicative of expectation on the part of finished iron masters 
of a very fair demand in the ensuing few months. Consumers are 
already eagerly contracting for pig iron supplies on March next, 
and they exhibit an earnestness to get the contracts closed before 
next week, which tells its own tale concerning the course which 
they consider probable pig prices will take. 

The condition of the sheet iron trade at pm certainly 
presents a drawback in regard to the outlook, makers having gene- 
rally less to do and prices being easier. But there are expectations 
of a revival which are almost certain to be realised, and which 
should lead to better things before very long. At the moment the 
falling-off in the Australian demand, due to the bank failures 
there, is leading to a stocking of iron at the sheet works, which is 
not entirely pleasant to contemplate. 

Some of the sheet ironmakers who two or three weeks ago were 
uoting £7 12s. 6d. for doubles, proposed to take £7 5s.; and while 
7 5s. was the former minimum for singles, £7 is now freely heard 

of in some cirections, Similarly sheets of treble gauge are now 
£8 5s, to £8 12s. 6d. per ton, as against £8 12s, 6d. and £8 lis, 
formerly. 

Galvanised sheets vary greatly in price, according to makers’ 
reputation and the state of individual firms’ order books. Demand 
at date is only quiet, but a revival in South American trade is 
expected as the year developes. £11 15s, to £12, f.o.b. Liverpool, 
is quoted by numerous firms, while others are still standing out for 
£12 10s. 

The cessation from manufacture of an important firm in the 
galvanised iron trade which was announced some time ago seems 
likely to become permanent. It is now intimated that an early 
sale is intended of the peta ora and Tipton works of the 
Gospel Oak Iron Company. The Wolverhampton works are known 
as the Mitre Works, and comprise extensive complete galvanising 
plant, while the Tipton works is the well-known Gospel Oak 
establishment for the manufacture of black sheets. The firm once 

essed a very large connection and valuable trade marks, but 
of late the competition of younger firms, particularly in the 
Australian market, has told severely upon them. 

Prices in the bar trade do not this week show much alteration, 
and are quoted on the basis of £8 for marked bars, £7 for second 
branded qualities, and £6 to £6 5s. for common. Some good 
orders are understood to be on the books of certain of the marked 
bar houses, and which will keep them going well into this quarter, 
Prominent among the firms who are in this position may be 
mentioned the New British Iron Company, Congreaves, Messrs. 
Noah Hingley and Son, and the Round Oak Works of the Ear! of 
Dudley’s Company, all of whom hold considerable Government 
contracts, mainly, for work in connection with the Woolwich 
authorities. 

In hoop and thin strip iron the outlook for the year is fairly 
gratifying, and makers anticipate booking some good lines at the 
quarterly meetings and soon afterwards, many of them on shipping 
account. The manner in which the makers’ association uphold 
prices is evidence of the substantial character of trade. £6 15s. is 
the association figure, and there is no giving way, nor is any likely. 
Gas tube strip is quoted £6 7s. 6d., but business is only tame. 

The pig iron trade occupies a very satisfactory condition so far 
as current sales are concerned, lots of 500 and 1000 tons going off 
freely. Fully as much movement appears in Midland pigs as in Staf- 
fordshire makes, and between now and next week agents expect to 
add considerably to their contract books for delivery up to March 
and a little beyond. 

Prices of Midland sorts are somewhat varied according to the 
disposition of individual furnace owners, but the difference between 
brands of fairly similar make is not very considerable. Sales of 
some brands of South Yorkshire and Derbyshire irons are reported 
this week at 46s. 3d. to 46s. 6d. at works for March deliveries, 
while other makers are firm at 47s., Lincolnshire pigs are quoted 
at 48s. 6d. to 49s. at stations, or 50s. delivered to works. Native 
pigs are 60s. to 65s. for all-mines, 45s. to 50s. for part-mines, and 
37s. 6d. upwards for common, 

The shortness of supplies lately noticeable in the imported pig 
pig trade is still a feature of business, and the position is com- 
plicated by the small number of furnaces blowing in the Stafford- 
shire district, ‘Twelve months ago the number of furnaces in blast 
was thirty, now only twenty-six are at work. Some thirty-five 
years ago as many as 120 furnaces were in blast inthis district, but 
that was at the period when coal was about half its present price, 
and when there were no outside competitors in North Stafford- 
shire, Leicestershire, and Cleveland. For years after, however, 
the number of furnaces in blast at one time continued to be from 
ninety to one-hundred. Some years ago, however, during the pro- 
longed strike of the coliiers, forty or fifty furnaces were either 
damped down or blown outaltogether. The ground then lost was 
never regained, as the highest number of furnaces ever afterwards 
in blast at one time was sixty, and since that date the number has 
gone on steadily decreasing. 

The steel works in operation in this district, and which are 
likely to contribute chiefly to the production of 1892, are the 
Ingot Steel Works, Bilston ; the Round Oak Iron and Steel Works, 
Brierley Hill ; the Corngreaves Steel Works, Cradley ; the Patent 
Shaft and Axle Works, Wednesbury, and others. It was stated 
six or eight months ago that the steel making department at 
Round Oak would be largely increased by the new company who 
bought the works from Lord Dudley, by the addition of an entirely 
new plant, but so far the making of steel appears to be confined to 
the old arrangements. 

Mining engineering operations in the district under the super- 
vision of the South Staffordshire Mines Drainage Commissioners 
are proceeding satisfactorily, and at a monthly meeting of that 
body on Wednesday it was reported that the three miles of under- 
ground levels were being kept in good condition. The hope was 
expressed that the new Tipton drainage scheme would be pushed 
forward as rapidly as possible, so that the other three 
miles of underground levels, which are urgently needed, 
might be provided as early as practicable. The Commissioners 
are now awaiting the report of the Special Committee appointed 
to consider the subject; the chairman observing on Wednesday 
that each day the matter was delayed there was a loss of 
£50 to the Commission. The fact was remarked upon that 
the Commissioners were having more water to contend 
with in the Wednesbury and Bilston districts, the minerals 
in these localities still remaining in a bad state of flood. 
Some of the mine owners from that district said they were 
receiving little or no benefit from the 4d. per ton which they 
are contributing to the Commission. Mr. Edmund Howl, chief 
engineer and general manager to the Commission, in his monthly 
report on the works of the Tipton district, states that the water 
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during December has been increasing at all the engines on account 
of the heavy storms and excessive rain which fell in the latter part 
of October. 








NOTES FROM LANCASHIRE. 


From our own Correspondents.) 

Manchester.—The iron market here has not yet sufficiently 
settled down into its ordinary course to afford any really sound 
indication of the prospects of trade for the New Year, and it is 
scarcely likely that any large business will be done until the 
quarterly meetings next week, when some more definite conclusion 
will be possible as to the direction prices ae | take in the 
immediate future. The holiday stoppages of the works and 
collieries until well into the week have, necessarily, considerably 
interfered with the operations of trade, and for the present 
buying is confined to the merest hand-to-mouth requirements, A 
fairly steady tone generally characterises prices with the opening 
of the year, but there are not wanting indications of weakness, 
and, generally, the outlook continues one of considerable uncer- 
tainty, the prevailing feeling being rather one of depression than 
of hopefulness. 

The Manchester Iron Exchange, on ye was well attended 
for the opening market of the year, but there was very little 
inquiry for either pig or finished iron, merchants and consumers 
in most cases preferring to wait until the Middlesbrough and 
Staffordshire quarterly meetings next week. With little or 
nothing doing to really test prices, quotations for the present are 
scarcely more than inal. | ire makers still quote on the 
basis of 46s, for forge to 47s. and 47s, 6d. for foundry, less 24, 
delivered equal tc Manchester, but they are securing no business 
of any moment at these figures. With regard to district brands, 
the only iron really offering in this market is Lincolnshire, makers 
of Derbyshire being able to sell in the Midlands all they have to 
offer at much better prices than would be obtainable here, and 
naturally they are not pushing sales in this market. Some makers 
of Lincolnshire ti g 45s. 6d. for forge, to 46s. 6d. and 
47s. for foundry, less oh, delivered equal to Manchester ; but these 
prices are eer obtainable, and in some brands there are sellers 
at considerably lower figures, Lincolnshire foundry iron having 
been sold at as low as 45s, 6d., with ready sellers at 46s,., whilst 
45s, represents the maximum figure obtainable for forge qualities. 
Quotations for Derbyshire iron delivered equal for Manchester are 
nominally 46s, for forge to 50s. for foundry, less 2}, but it is only 
for small special requirements that buyers are disposed to pay 
anything like this figure. With regard to outside brands, the tone 
of the market is, if anything, rather easier, although it is excep- 
tional where there is any really quotable change upon late rates. 
Good named foundry brands of Middlesbrough can be bought 
readily at 46s. 10d. net cash, delivered equal to Manchester. And 
this may be taken as about the maximum figure. Merchants are 
offering Eglinton readily at 50s. or even less, and Glengarnock at 
51s. 3d. to 51s. 6d, net cash, delivered at the Lancashire ports, 
with makers of the last-named brand now prepared to sell at 52s. 
net delivered. 

There is little or nothing doing in the finished iron trade 
pending the forthcoming Staffordshire quarterly meetings, and 
quotations for bars remain at about £6 to £6 2s, 6d., with sheets 
varying considerably according to quality, Tt merchant 
descriptions ranging from £7 7s. 6d., £7 10s., and £7 12s. 6d., 
and galvanising qualities from £7 15s. to £8 per ton, delivered in 
the Manchester district, with the usual extras for doubles. The 
Hoop Manufacturers’ Association decided on Tuesday to reduce 
their list quotations 2s, 6d. per ton, and, for delivery equal to 
Manchester or Liverpool, they are now quoting £6 Fe. 6d. for 
random to £6 12s, 6d. for special cut lengths. 

Business in the steel trade continues extremely dull, with a want 
of firmness in prices. For hematites sellers have been prepared to 
give way slightly to secure business, and good foundry qualities 
delive in the Manchester district are obtainable at about 
56s. 6d. to 57s., less 24. Only small orders are being given out 
for steel boiler-plates, and £7 7s. 6d. represents the ill crema 
— for delivery to consumers in the neighbourhood of Man- 
chester. 

With the engineering works having been generally closed for the 
holidays far into the present week, there is not much to report 
with regard to this branch of industry. In most cases establish- 
ments will commence operations with the New Year fairly supplied 
with new work, but it is only in exceptional cases where there is 
any really large weight of orders on the books, and generally the 
prospects of new work for the ensuing year are not of a very 
encouraging character. 

The recently appointed Executive Committee, which has been 
practically entrusted with the completion of the work required for 
the construction of the Manchester Ship Canal, has vigorously set 
about placing the undertaking on a more business-like ) ay and 
securing a more economical system of management. The large, 
and in many cases altogether superfluous staff of engineers at 
present engaged on various sections of the works, is being con- 
siderably reduced, and it is, I understand, more than probable 
that all remaining important uncompleted portions of the work 
will have to be undertaken by contract, the present superintendent 
engineers being given the first chance of b ing the tractors 
for the eg | out of the work. 

Messrs. W. T. Glover and Co., of Salford, have introduced an 
improved form of casing for the protection of electrical cables. in 
many instances these cables are encased in lead pipes, but Messrs. 
Glover have produced an entirely new and efficient steel armour 
for the protection of electrical cables. The special features of 
this new casing are that it is exceedingly flexible, and is practi- 
cally waterproof, which is a decided advantage over other ordinary 
methods now in use, It is also much lighter than the iron wire 
armour, and at the same time is exceedingly strong, owing to the 
special form which it takes, and which is somewhat analogous to 
a spiral corrugation. This armour is made of the toughest steel 
carefully galvanised so as to resist corrosion, and is specially 
adaptable for cables which have to be drawn-into pipes. I may 
add that during the tt year Messrs. Glover and Co, have 
manufactured and supplied upwards of 2000 miles of telephone 
wire laid in cables of various dimensions, and they have orders on 
hand which will keep them engaged for a considerable time to 
come. Owing to the largely increased output of their electric 
light wires and cables, they have, in addition to extra machinery 
for the manufacture of pure rubber and non-waterproof insulations, 
laid down additional fant for the manufacture of vulcanised wire 
and cables of every description, both for overhead, underground, 
and inside use. One branch in which they have been particularly 
busy of late has been the manufacture of their patent anti-induc- 
tion and other teleph cables jally designed to meet the 
requirements for single wire and metallic circuits, of which I have 
in previous notes given some description, and I need only now add 
that their improved anti-induction cable is designed so that for 
present requirements it can be used as single wire cable, and sub- 
sequently, if found desirable, can be ted up in pairs for a 
metallic circuit, an arrangement which has been found to answer 
most successfully. 

Except a fair amount of inquiry for house-fire qualities, there 
has been ew & little doing in the coal trade of this district during 
the past week. With regard to other descriptions of fuel suitable 
for ironmaking, steam, and general manufacturing a the 
stoppages of works have to some extent corresponded with the 
cessation of operations at the collieries, whilst any actual require- 
ments have in most cases been covered by extra purchases prior to 
the holidays, so that, although the stoppages of the pits have 
for the time being caused a cessation of the output, there has been 
no actual scarcity of supplies, and it is only in exceptional 
cases that any really | quantities have been filled up out 
of stocks to meet the requirements of consumers, The only actual 
pressure has been with regard to engine classes of fuel, owing to 




















limited stocking accommodation at most of the mills, and all de- 
scriptions of slack for the time being have met with a ready sale at 
better prices than have recently been obtainable. Quotations 

enerally are steady at late rates, and at the pit mouth average 
fos. 6d. for best coal, 10s. 6d. to 11s. for seconds, to 9s. 6d. 
common house fire coals, 8s. to 8s, 6d, steam and forge coals; 6s. 
to 6s. 6d. for ordinary descriptions of burgy, 5s. to 5s, 6d. for best 
slack, 4s, to 4s. 6d. good ordinary sorts, and 3s, to 3s, 6d. for com- 
mon qualities, 

In the shipping trade there has been decidedly less activity, and 
although there is comparatively little coal offering at the ports on 
the Mersey, buyers do not seem disposed to place orders, except at 
lower prices, and for delivery at the Garston Docks or the High 
Level, Liverpool, ordinary descriptions of steam coal are not aver- 
aging more than 9s, 6d. to 10s. per ton. 

Barrow.—There is a somewhat better tone observable in the 
hematite pig iron trade of this district, and there is likely to be a 
better d d for B qualities of pig iron for the first few 
months of the year. During the holidays the business done has 
only been on a small scale, but it is expected to look up, but during 
the past week makers have been making some deliveries from stock, 
and while the consumption keeps steady, as at present, ‘the stocks 
of hematite warrants may be expected to be decreased to a great 
extent. Another fact that will tend to this result is that a furnace 
has been put out of blast at Workington by the West Cumberland 
Iron and Bee! Co., which has now only one furnace blowing, out of 
six built. There are now forty-three furnaces blowing, in the dis- 
trict. The recent decreases in stocks have had a great deal to do 
with the better tone that is noticeable. Prices, too, have been firm 
for atime, and 48s, is now quoted for hematite warrants, and 
48s. 6d. and as high as 49s. for parcels of mixed numbers of Bes- 
semer iron net f.o.b, 

There is next to no inquiry for forge and foundry qualities of 
iron. The prospect of a good trade in hematite pig iron is much 
more promising than was anticipated at the close of the past year. 

The steel trade is much about the same as recently reported. 
The demand for rails is small, but some orders are reported to 
have been received from Colonial sources, but orders, generally 
speaking, are very few; but prices are maintained at £4 2s. 6d. 
for heavy sections, £5 15s. for light sections, and £6 for colliery 
rails, There is every prospect of a brisk trade in shipbuilding 
material, the orders for new shipping held at local yards being 
pretty large. It is expected that a new mill will be opened for the 
manufacture of ship-plates, and that a large output will be main- 
tained. Ship-plates are quoted at £6 5s., and are steady, and 
boiler-plates are at £7, and angles at £5 15s. Thedemand for tin, 
plate bars is still brisk, and good orders are held, and a large out- 
put being made. The quotation remains at £4 12s. 6d. Hoops 
continue in fair demand, bnt orders are not very plentiful, and 
prices are at £7 to £8, according to section. Blooms are a slow 
trade at £4 5s. Wire rods area poor trade at £6 12s. 6d. for 
No. 5, and £6 15s. for No. 6 standards. The demand for billets 
and slabs is limited, and £4 5s. is still their value. 

There is nothing new to report in the shipbuilding and engi- 
neering trades. No new orders have been received by builders, 
but a fairly large amount of work is held in every department. 

Iron ore isa poor trade. Average samples are at 9s. per ton 
net at mines. 

East Coast ceke is quiet in demand at 17s. 6d. to 18s. 6d. per ton 
delivered, Coal is also in quiet request. 

The shipments to date represent 15,742 tons, as compared with 
11,378 tons last year, an increase of 4364 tons, 











THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Work was generally resumed after the holidays on Tuesday. 
In the coal trade no little uncertainty prevails, The miners’ 
leaders express themselves strongly against the recent reduction 
in contract prices for locomotive fuel. They attribute what they 
call a breakdown in the coalowners’ agreement to the re-com- 
mencement of under-cutting. The North-Eastern Railway Company 
has contracted at 8s. 9d. per ton of 20 cwt., as against 10s. per 
ton of 21 ewt. a yearago. A reduction of 10d. per ton in contract 
price is, of course, a heavy drop, and it is stated that even lower 
terms have been taken by certain coalowners. Once underselling 
begins, it is impossible to say where it will end. Gas coal keeps 
firm, and the fuel which could have been reduced with advantage 
—manufacturing and house sorts—is kept at abnormal prices. 

In the iron, steel, and railway material trades, there is no change 
whatever to report. The disquietude in the coalfield is an 
unsettling element. Values of iron continue very low, and 

s complain that they cannot get supplies except from 
hand to mouth. An utter lack of confidence pervades the market. 
In railway material the prospects are brighter, and the work now 
in hand is quite sufficient to keep the principal firms fully 
employed well into the year. A revival in South America, which 
is very probable, would cause extreme pressure. In the military 
material departments, as well as in marine shafting, the orders in 
hand in most of the specialities will be inadequate to give full 
employment for the twelve months. 

e returns of exports from the Sheffield Consular district for 
the quarter ending December 31st, to the United States, show that 
Sheffield manufacturers are somewhat recovering their lost ground. 
Cutlery was exported to the value of £42,125 13s. 10d., as against 
£29,364 in the — quarter, and £29,178 in the corresponding 
three months of 1890. The increase of £13,000 is satisfactory in 
itself, and its gratifying character is accentuated by its being the 
outcome of a steady upward movement for several months. The 
lowest point of depression was touched in April; since then the 
improvement has been practically continuous, The totals for each 
of the last three months are all considerably in advance of any 
month since the McKinley Tariff Act came into operation. Steel 
has been sent to the States to the value of £69,991 6s. 64d., which 
shows an increase over the preceding three months of rather over 
£7000, although about £10,000 less than in the last quarter of 
1890. The exports from the whole consular district do not come 
out so well. The value for the year was £475,565 10s. 8d., as 
compared with £642,870 7s. 6d. for 1890. The increase in cutlery 
since April is attributable to two causes — first, the gradual 
clearing from the shelves of the great accumulations follow- 
ing the ‘‘rush” last year before the Tariff came into force; 
second, the tendency of the Tariff itself to cause customers 
to take the better classes of goods, rather than the 
American made articles. It would be idle, however, to expect 
that this competition can be kept up. The United States makers 
will steadily improve in their productions, just as they did in 
silver plate, and ultimately keep the trade in their own country. 
If that failed, they would not hesitate to give the tariff screw 
another turn, The steel houses of America are full of work, and 
mae oe f take that class of business that pays them best. That 
Sheffield will continue to supply the higher grades of crucible steel 
is not at all certain beyond the time when the United States 
houses are able to overtake the demand. 

The Midland Railway oy ! is making important alterations 
and improvements in Sheffield. Its goods depdt has for years been 
at the Wicker, just underneath the Manchester, Sheffield, and 
Lincolnshire pany’s station. All the buildings on the old site 
are to be cleared, and in their place will be put up a new and sub- 
stantial goods shed, with storage rooms above and a bonded 
warehouse beneath. The shed is to be large enough to 
accommodate 100 wagons of general s under cover. A suite of 
offices for clerks will be erected in Savile-street. All the ‘‘traverses” 
are to be worked by hydraulic power, and the electric light is to 
be used to illuminate the buildings and yard. While these altera- 








tions are proceeding at the Wicker, the bulk of the goods traffic 
will be worked at the goods shed now being built near the Midland 
passenger station. The new erection is SOft. long by 120ft. wide, 





being also capable of accommodating one hundred wagons at a 
time. The shed is to have two platforms, and four sets of lines, 
divided in the centre by a cart road 50ft. in width. The opening 
of the Dore and Chinley line will cause a great accession of traffic, 
with which the new buildings are no doubt intended to cope. 

The Midland Railway Company was the first to abolish second- 
class compartments. It was also the first to begin the policy of 
acquiring the wagons of colliery and other companies, Its new 
departure in regard to second-class fares has been widely followed, 
and is destined, it is believed, to become general. have not 
noticed that its other innovation has been so freely adopted ; but, 
so far as the initiating company is concerned, it has been a distinct 
success. From information privately supplied, I learn that on the 
1st of December last the company’s stock of wagons had reached 
the enormous number of 104,649, The measure has answered, 
because the company adopted a broad and generous policy. It 
gave a good price for the wagons, and re-let them on fair terms to 
customers. During the last six months the rolling stock of the 
English railways has been inadequate to the demands made upon 
it, and the Midland Company, with all its wagons, has been pressed 
to meet the requirements of customers. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE business at present being transacted in iron and steel is 
very small, though the holiday time, except in Scotland, is 
virtually over. Usually at the beginning of this month a desire 
is shown to buy for forward delivery, but this year the prospects 
are so uncertain, partly on account of the state of the market for 
Scotch warrants, that no consumer feels at liberty to do more than 
satisfy hand-to-mouth requirements. The speculators, too, are 
“resting on their oars,” for though prices of pig iron are so slow 
and unprofitable they do not think the time has come for them to 
go in and buy, as before the shipping season opens there may be 
still lower prices, particularly if the London holders of Scotch 
warrants put any on the market. Though it is stated that 
the London speculators are all substantial firms, and are 
well backed up by a financial house, yet many people are doubtful 
about their keeping up their present attitude much longer, and 
so will not buy. They see no reason to expect higher prices, the 
chances being all in favour of further reductions, especially in 
Cleveland iron, the stock of which considerably increased last 
month—14,724 tons, which was more than was expected. This 
and next month, too, are periods when stocks generally increase, 
as they are the dullest months in the year, the shipping trade 
being at its worst. The state of affairs is worse in regard to 
Cleveland iron than it is with regard to hematite, and this has 
resulted in the blowing out during December of three furnaces 
using Cleveland ironstone—one furnace at Walker, Maynard, and 
Co.’s Redcar Ironworks, one at the Clay Lane Ironworks, and one 
furnace producing basic iron at Carlton Ironworks, The demand 
for basic iron is no better than it is for Cleveland iron, because the 
railmakers—who are almost the sole consumers of the former— 
report a very slack demand. The situation has changed con- 
siderably, for in the first half of last year it was hematite that was 
in poor demand; and furnaces that were producing it were either 
blown out or set to make Cleveland iron. Now it is the Cleveland 
furnaces that are being blown out, and the hematite furnaces that 
are being blownin. This is attributable to the activity that still 
exists jin the shipbuilding industry, and all branches of business 
that rely upon that are doing fairly well. Among these are the 
plate and angle trades, more especially the steel producers, who, in 
fact, have been so well supplied with contracts that some have 
not been able to keep up with them, and had to work during 
the holidays—even on Christmas Day — to get abreast of 
them. Buyers, in some cases, complain of the difficulty in 
placing orders for steel plates and angles for anything like 
early delivery, and indeed cannot always get delivery of their 
steel which has been on order at the stipulated time. This being 
the case in the plate and angle branches, it naturally follows that 
the consumption of hematite will be good, for the plate and angle 
makers are by far the largest consumers of it, very little basic iron 
being used yet in the manufacture of plates. The increased make 
of hematite is leading to heavier imports of Spanish ore, which 
last year showed a great falling off. Last year there was a falling 
off of 176,253 tons in the make of hematite and basic iron in this 
district, the output being the smallest that has been reported since 
1886; but last month the production of hematite, &., was 
increased 2956 tons, while that of Cleveland iron declined 1410 
tons. The imports of Spanish ore are again improving, but freights 
are easier, 5s. 7d. Bilbao to Middlesbrough being quoted by ship- 
owners, who were getting 6s, 6d. two or three months ago. Nearly 
all the advance that was gained during the grain ‘‘boom” has 
disappeared. ; 
The price of Cleveland No. 3 G.M.B. has this week, and since 
before Christmas, continued at 38s. per ton for prompt and the 
current quarter's f.o.b. delivery, but this can hardly be secured. 
Next week when business is fully resumed there will be a better 
criterion available for estimating the probable course of the 
market. Middlesbrough warrants have been rather stronger this 
week ; last year they closed at 38s. cash, and that was the figure 
at the opening on Monday, but 38s. 14d. had to be paid on 
Tuesday, and 38s. 2d. on Wednesday. The stock in Connal’s 
warrant stores on Wednesday night was 153,872 tons, or 596 tons 
decrease since the month opened. No. 4 foundry is 37s. 3d., and 
grey forge 36s. 3d., and some makers quote 3d. above these rates, 
while there are merchants who would accept 3d. less. For local 
hematite 48s, 6d. is firmly quoted for mixed numbers, and the 
tendency in this is rather upwards than downwards, particularly 
as this price is not one which will do much more than cover the 
bare cost of production, and the demand is such that a better price 
is justified. : 

Next Tuesday the quarterly iron market will be held in the 
Royal Exchange, Middlesbrough. 

he official accountants on Wednesiay reported that the average 
price realised for No. 3 Cleveland G.M.B. pig iron during the 
quarter ended December 31st last was 38s. 11°44d. per ton, this 
being 9°19d. less than in the previous quarter, and wages at the 
blast furnaces, which are regulated by the sliding scale, will be 
reduced 1 per cent. for the current quarter. The average of 
realised prices for 1891 was 40s. 54d., as compared with 47s, 84d. 
in —- while quoted prices averaged 40s. TA., against 47s. 10d. 
in . 

The iron merchant’s business carried on for the last twenty years 
at Middlesbrough under the style of George Dyson and Sons has 
been discontinued through the death of Mr. George Dyson, the 
senior partner, and his eldest son will carry on business in his own 
name at the same place as iron broker. Mr. Henry Jones, who 
has for twenty years occupied a responsible position with Messrs. 
Dyson and Sons, has d busi as a coal and coke mer- 
chant, &c. 

The December statistics of the Cleveland Ironmasters’ Associa- 
tion showed a larger increase in stccks than had been looked for, 
considering that the works were kept in operation more generally 
than is usual at holiday times. Exports, however, were not so 
heavy as was calculated upon, being 15,078 tons less than in 
November, but 8355 tons more than in December, 1890. The total 
stock of pig iron in the North of England at December 31st was 
262,916 tons, or 14,724 tons more than at the end of November, but 
over the year the increase is but 5654 tons. Of the 151 furnaces 
built, 89 only were at work, and of these 54 were producing Cleve- 
land pig, and 35 hematite, &c. A year ago twelve more furnaces 
were at work. oo 

The annual statistics relative to the North of England pig iron 
trade, issued by the Cleveland Ironmasters’ Association for 1891, 
show a decreased make of 46,104 tons in Cleveland iron, and of 
176,258 tons in the output of hematite and basic iron, the total 
decrease being 223,357 tons as compared with 1890, when the 
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largest production that was ever known was reported. The make 
of 1891 was smaller than in either 1889 or 1890, and in fact bas 
been exceeded in five previous years. Of Cleveland iron there was 
a decreased ption as pared with 1890 of 47,881 tons, and 
the decrease in the consumption of hematite must also have been 
large ; but the exact figures cannot be calculated as the Iron- 
masters’ Association gives no particulars as to stocks of hematite 
or basic iron, though the objection to giving these has long ago 
disappeared, seeing that so many firms now produce it. It is to be 
bona that this year the monthly statistics will be made more 
complete by containing particulars of the stocks of hematite and 
basic iron, similar to those which have always been given respecting 
Cleveland iron. Makers’ stocks of Cleveland iron last year 
decreased 26,921 tons, and their stores 5007 tons; but in the public 
warrant stores there was an increase of 38,582 tons, the net increase 
being 5654 tons. The ironmasters issue a comparative statement 
of make and stocks for each year from 1879. For the last five 
years they have been as under:— 

The exports of pig iron from Middlesbrough were 890,162 tons, 
against 804,208 tons in 1890, 959,311 tons in 1889, and 992,815 tons 
in 1883—the last named being the year of largest export. To 
Scotland 382,375 tons were sent—the heaviest shipment ever 
known, and 142,000 tons more than in 1890. To Germany, how- 
ever, only 215,646 tons were sent, against 290,748 tons in 1890, and 
351,227 tons in 1889. 

The finished iron and steel manufacturers are doing fairly well, 
except the rail makers, and works are kept going regularly, where 
they are not altogether closed. Prices are well maintained. At 
the shipyards a 5 per cent. reduction of wages has taken effect this 
week—the first reduction there has been for three years. The ship- 
yard helpers, who refused to agree to the reductionand threatened to 
strike, have kept steadily at work. Considerable alterations are to 
be made at the Eston Stee] Works in the rates paid and the number 
of hands employed to carry out certain operations, and it has been 
decided to refer the whole matter to arbitration, the present sliding 
scale to be continued for two months longer to allow time for the 
arbitrator to give his decision. Sir William Gray and Co., West 
Hartlepool, have received orders for two of the largest vessels ever 
built in the North of England. They are each to be 7300 tons and 
2000 indicated horse-power; the engines to be supplied by the 
Central Marine Engineering Company, West Hartlepool. They 
are to be cargo boats. 

The Ncrthumberland miners have agreed to accept a five per 
cent. reduction of wages, the employers originally asking 74 per 
cent. This is the first reduction that has been made since 1888, 
but prices in the coal trade of the district have recently fallen 
so much that there was no question that a reduction was necessary, 
especially when South Wales employers had reduced their wages. 
Durham blast furnace coke is 13s. 6d. per ton delivered on 
Teesside during the current half-year. Mr. R. F. Boyd, the eldest 
son of the late Mr. E. F. Boyd, Leamside, died a few days ago 
at the age of thirty-six. He succeeded his father as consulting 
engineer to the Ecclesiastical Commissioners. 











NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE Glasgow pig iron market was closed from Thursday of last 
week to Tuesday of this week for the New Year holidays. Since 
its reopening business has been quiet. There has been scarcely 
anything doing in Scotch warrants, the price of which is nominally 
47s. cash. Cleveland pigs have been done at 38s. 14d., and hema- 
tite at 48s. 1d. . ’ 

The annual statistics of the pig iron trade have been issued this 
week by the Scottish Ironmasters’ Association. The official figures 
give the production, consumpticn, exports, and stocks of Scotch 
pig iron, including hematite and basic, for the year 1891 :— 












































. = In- De- 
1891. 1890. crease. crease. 
Tons. Tons. Tons. Tons. 
Production, as per makers’ returns.. 674,425 798,333 -- 123,908 
Consumption—In foundries .. .. 159,428 346,782 _ 187,354 
In malleable iron and steel works 235,152 419,613 = 184,461 
394,580 766,395 _ 371,815 
Exports—Foreign.. .. .. .. .. 166,969 — 70,638 
Coastwise .. .. «. - | 182,761 _— 71,009 
Rail to England... .. .. 13,883 927 — 
313,613 | 454,333 _— 140,720 
Total consumption and exports .. 708,193 1,220,728 — 512,535 
Stocks §_ason )InConnal'sstores 500,957 | 587,652 See 86,695 
( Dec. 31f In mak.rs’ yards 78,720 25,793 52,927 _ 
579,677 | 613,445 _ 33,768 
1891. 1890. 
Number of furnaces in blast on 3lst December .. .. 78 6 
Average number of furnaces in blast forthe year.. .. 51°054 66°215 





_ The returns of the pig iron trade as given above are in several 
important features rather disappointing. It was to be expected 
that the production should be considerably less than in 1890. The 
exports, which are published week by week, were also known to be 
much short of those in the preceding year. With regard to the 
consumption, however, such a large decrease as 394,580 tons could 
not have been anticipated. It is remarkable, too, that this 
decrease should be so evenly divided between foundries and 
malleable iron and steel works. At the same time these figures 
take no account whatever of the consumption of English iron in 
Scotland, so that when it is added, the total quantity of iron used 
by our manufacturers would be very considerably greater than 
appears on the face of this return. That makers have added up- 
wards of 50,000 tons to their former private stocks, indicates a 
somewhat weak state of trade, taking all the circumstances into 
account, and especially considering that the syndicate has been 
holding iren off the market for at least six months. The action of 
the syndicate has not availed moreover to prevent a fall in makers’ 
prices, which have been steadily declining for several months. 
The outlook on the whole is is not very cheering, but those who 
are inclined to take a hopeful view of the situation remind us that 
we are at present free from strikes such as those of the blast 
furnacemen and railway servants, which caused very serious 
interruption to trade in the opening months of last year. 

The current prices of makers’ pig iron are as follows:—G.M.B. 
f.o.b. at Glasgow, per ton No, 1, 47s. 6d.; No. 3, 47s.; Monkland, 
No. 1, 48s.; No. 3, 47s.; Carnbroe, No. 1, 48s. 6d.; No. 3, 48s.; 
Clyde, No. 1, 54s. 6d.; No. 3, 51s. 6d.; Gartsherrie, Calder and 
Summerlee, No. 1, 54s. 6d.; No. 3, 52s. 6d.; Langloan, No. 1, 
55s.; No. 3, 53s.; Coltness, No. 1, 56s. 6d.; No. 3, .; Glengar- 
nock, at Ardrossan, No. 1, 55s.; No. 3,49s. 6d.; Eglinton, No. 1, 
49s, 6d.; No. 3, 48s.; Dalmellington, No. 1, 49s. 6d.; No. 3, 48s. 
6d.; Shotts, at Leith, No. 1, 57s. 6d.; No. 3, 53s. 6d.; Carron at 
Grangemouth, No. 1, 56s. 6d.; No. 3, 52s. 6d. 

There are 78 furnaces in blast, compared with 77 last week and 
six in the corresponding week of last year. The additional 
furnace lighted this week has been placed on basic pig iron, 
which is now being made by seven furnaces, and there are twenty- 
two making hematite and forty-nine ordinary and special brands. 

The steel market is very quiet, owing to the fact that work has 
scarcely yet begun since the holidays. It is admitted on all hands 
however, that the prospects are rather more bright than was ex- 
pected a short time ago. Contracts for shipbuilding steel continue 

Note.—The returns for 1890 represent the period from 25th December, 
1329, to 8lst December, 1890. 


to be placed, and the demand for this class of material is likely to 
be well maintained for months to come. Steel angles are quo 
£5 17s. 6d. to £6; ship plates, £6 7s. 6d.; bars, £6 12s. 6d.; and 
boiler plates £7, all less 5 per cent. discount for delivery in Glasgow 
district. 

In the finished iron trade busi is ily restricted at 
the moment, and it is somewhat doubtful what course the trade 
will now pursue. Makers of sheets are very well employed, but an 
easier feeling prevails in the bar trade. The lowest grade of 
common bars is quoted £5 17s. 6d.; second grade, £6 2s. 6d.; 
highest grade, £6 5s.; best bars ranging from £6 7s. 6d. to £6 15s. ; 
sheets, £7 12s. 6d.—all less the usual 5 per cent. discount. 

The shipments of iron and steel manufactured goods from 
Glasgow in the past week embraced machinery worth £11,975, of 
which £10,150 was sewing machines, steel goods £3110, and general 
iron manufactures £12,020. 

There has been comparatively little doing in the coal trade, 
owing to the holidays. The colliers have been idle during the 
greater part of the week, in some places for the entire week, and 
some days must yet elapse before business shall have assumed its 
normal state. Prices of coals are, in the circumstances, quite 
nominal. 











WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE new sliding scale arrangement was finally signed on 
January lst at Cardiff by the coalowners’ and colliers’ repre- 
sentatives, after a protracted discussion, extending over ten days. 
Sir W. T. Lewis was the speaker for his colleagues, and at the close 
there was a hurried dinner, partaken of by all, when Sir Willliam 
wished success to the Welsh coal trade in the ‘broadest sense. 
Mabon, the chairman for the workmen’s representatives, in return 
proposed Sir William’s health, and paid a just meed to the marked 
ability he had shown and the courtesy with which he had con- 
ducted the great debate. This practically ended the dispute; but 
on Tuesday, when it became a question for the colliers to resume 
work, there was almost a general refusal to sign what was called 
the “truck book.” The colliers did not object to sign the 
new sliding scale; but the ‘“‘truck book” contained one or 
two objectionable items with regard to fines, deductions for 
medical attendance, &c. This refusal caused some little con- 
cern. Fortunately the coalowners very readily withdrew the 
book, and many men went to work forthwith, and on Wed- 
nesday a large number of collieries were in full work. At 
Castle Pit, the principal colliery of Cyfarthfa, some delay has 
taken place owing to an accident to an engine, and at one or two 
of the Monmouthshire collieries there is a stoppage owing 
to a little irritation amongst the men, requiring possibly a few 
more days’ idleness to correct. One good resu!t of the ‘‘ upset” 
has been the strong comments of the leaders amongst the colliers on 
the general idleness of ‘‘ Mabon’s week.” The Christmas and Bank 
Holidays, and ‘‘ Mabon’s” have told seriously upon.the output, and 
it is estimated that every idle day of the colliers—while a heavy 
loss to them—puts an additional 1s. per ton on the cost of coal to 
the coalowner. The minimum of the new scale is 7s. 10}d. to 8s., 
and the maximum 14s, 10}d. to 15s. The great point of difference 
after the small coal difficulty was removed was the amount of per- 
centage upon the ls, per ton price of coal. The settlement arrived 
at was 8} per cent. for every 1s. advance. This is the;mean between 
the last two arrangements, the 7} per cent. of 1882 and the 10 per 
cent. of 1890. Railway stocks have improved since the settlement. 
Taff Vale recovered 4, and are now firm at 75—7. 

The new general manager, Mr. “Ew 4 has made a thorough 
examination of the whole of the Taff Vale line, and is showing 
great vigour in administration. One of the important changes 
expected to show an early start is at Pontypridd, where the 
immense mineral and passenger traffic is congested. 

Coal export has suffered considerably on account of the holidays, 
and the stoppage at collieries will tell heavily upon the total of 
this week, especially at Cardiff, Barry, and Penarth. Prices are 
firm. Quotations this week on Change at Cardiff are as follcws:— 
Best steam, 13s. to 13s. 6d.; seconds, 12s, to 12s. 6d.; inferior, 
10s. 9d. to lls, 6d.; small, 6s. to 6s. 6d. House coals are in good 
demand, and prices are improving. Best is now quoted at l5s.; 
Rhondda No. 3, 13s.; brush, 10s. 9d. to 11s.; small, 8s. 3d. No. 2 
Rhondda is selling at 10s. 9d. to 11s, 3d. Pitwood has perceptibly 
weakened of late, though, I think, only temporarily, and when the 
coal output is in full swing again prices will goup. At present 
Cardiff price is from 15s. 9d.; Swansea, 19s. 6d. to 19s. 9d. 

Patent fuel at both ports is in good demand at 12s, to 12s. 6d. 

There is little to record in the iron and steel trades. The impor- 
tant clearance from Cardiff may be noted—775 tons of rails for 
China. The opening of China, Japan, and Russia for more of our 
rails would be acceptable. As it is the rail trade is depressed. 
At Tredegar there is a better flow of trade, and a substantial order 
for steel sleepers is at hand. The Cyfarthfa and Dowlais Works 
are tolerably busy with tin-bar, and there is a well-based belief 
in a good deal of briskness later on. 

I hear that northern rivalry in tin-bar is net regarded very 
seriously. There is no doubt but that ‘‘ parcels” of steel-bar have 
been put in from the North of England at figures under our quota- 
tions, but the question is whether Welsh works cannot rival in 
price and make, and also supply the various sizes more frequently 
and expeditiously. They express some degree of confidence on 
that head. Pig iron imports from the North to Swansea last week 
amounted to 850 tons. 

Newport, in proportion, fared better than its sister ports in coal 
export, sending away last week 50,332 tons, while Cardiff was 
py 156,000 tons. Swansea was only 23,017 tons, and Barry 

2,085. 

Some authorities in railway matters are questioning the wisdom 
of the projects for increased dock accommodation at the Bute 
Docks and at Barry. This is one of the results of not being well 
posted locally. Sir W. T. Lewis, one of the ablest authorities, and 
personally interested in several of the largest collieries, would 
never counsel the expenditure of one million sterling at the Bute 
Docks if not imperative. 

The coal export increase of the year is expected to show half a 
million tons over the preceding year. 

Bristol is trying hard to get Avonmouth, Bristol Channel, 
selected as either a terminus or place of call for the new steam 
service to and from Canada, and it is suggested that Cardiff shall 
make a move in the same direction. 

The tin-plate is not yet so welland firmly defined as to its 
future as one would wish, and it may be a week or two again 
before much vigorous work shows itself. In the district there is a 
strong impression, first, that prices will stiffen; and secondly, that 
in a very short time a great demand will come on from the States, 
Exports are increasing. Last week‘the shipment of tin-plates were 
40,289 boxes, and receipts from works, 36,557 boxes, Steamers 
are now loading for Batoum, and between now and the close of 
next week clearances to North and South America, France, and 
Russia, will be considerable. At Swansea Exchange the following 
quotations ruled this week: Pig iron, Glasgow, 47s.; Middles- 
mpm 38s. 14d.; hematite, 48s, 2d.; Welsh bars, £5 7s. 6d. to 


Steel rails, heavy, £4 to £4 5s. ; light, £5 7s, 6d. to £5 10s.; 
steel sheets from £7 15s.; iron sheets, £6 15s. and upwards. 
Bessemer steel: Blooms, £4 5s. to £4 7s. 6d. ; tin-plate bars from 
£4 15s. to £417s. 6d.; Siemens, £5 2s, 6d. to £5 5s, Tin-plates 
were firm. Quotations: Iron cokes, 12s. 6d. to 12s, 9d.; Bessemer, 
12s, 9d. to 13s.; Siemens, 13s. 3d. to 13s, 6d.; ternes, 25s, to 
26s. 6d.; best charcoal, 14s, 3d. to 14s. 6d. 

Anthracite at Swansea: Best, 15s. to 15s. 6d. Anthracite 
colliers are expressing a wish to be governed by the steam and 
house coal sliding scale. 

The coke market remains sluggish. Prices remain at the old 





figures— furnace, 17s.; and foundry, 18s, 6d. 


—y 


A wilful bit of mischief was done to the engine of the coal 
— branch, Dowlais, last week, and considerable damage 
resulted, 

The painters’ strike at Barry is expected to end this week 
amicably. 

Last week Swansea exported 2250 tons of patent fuel to France 
3456 tons to Italy, and 1400 tons to Algiers. ; 








NOTES FROM GERMANY. 


(From our own Correspondent.) 

THE New Year has opened without any cevtionion: bright 
prospects for the iron industry as a whole. In all probability 
the general dulness in the trade will have to be endured some 
time longer, Special branches—such as those connected with 
railway, and, perhaps, naval and military departments—may con. 
tinue to be flourishing more or less, as has hitherto been the case 
but they only form exceptions to the prevailing rule, : 

The year now past has been, on the whole, unfavourable to the 
development of the Silesian iron industry. A weak tone, which 
had been noticeable from the beginning of 1891, prevailed 
throughout, and even now there is no symptom of an early 
improvement. This cheerless condition of the iron trade in this 
district is to be attributed, not so much to over-production, as to 
the extreme depression in prices of iron. For a considerable time 
prices have continued to move in a downward direction, and have 
now arrived at a point where profit is almost out of the question, 
the more so, when it is kept in mind that wages and fuel have 
been raised since this time last year. 

Austro-Hungarian iron business is pretty firm, and a further 
improvement is expec to set in with the returning of regular 
activity in the new year. With regard to the different branches 
of the trade, the blast furnace works are well supplied with orders 
for some time to come, The malleable iron branch has also some- 
what improved of late, in consequence of an increasing demand 
for merchant bars. In the steel trade no change has taken place, 
quotations remaining firm and pretty satisfactory, as before. 

In France the prices on the iron market are still depressed, and 
do not exceed 150f. to 155f. p.t. for bars, 160f. to 165f. for girders, 
The outlook for business altogether shows no improvement in any 
one of the various branches, 

On the Belgian iron market the former depressed and unsatis- 
factory state continues. It is generally apprehended that now, 
after the bar convention has been officially dissolved, and in 
expectation of the approaching collapse of the sheet convention, 
further reductions in price will be inevitable. Belgian iron 
industry, during the last eleven months, shows a slight increase for 
November. On the whole, export increased, in rails by 1000 t. 
against 1890; in plates by 2000t. Import, on the other hand, 
decreased, in steel by 12,000 t.; bars, 3000t.; iron manufactured 
—_, 10,000 t.; against the year 1890, The import of machines 

ecreased by 8000 t. 


The quietness which has been hanging over the Khenish- 
Westphalian iron market for some time even increased during 
the holidays, as might have been expected. Indeed, there has 
been hardly any business doing upon the week. In the iron ore 
trade no change in any direction can be noticed; Siegen ores are 
quiet, and Luxemburg-Lorraine minette leaves much to be desired 
with regard to demand; prices, however, remaining firm. They 
are, for red minette, 40 p.c. contents, M. 3°20 to 3°30 p.t. at 
mines; for inferior qualities, M. 2°50 to 2°70 p.t. is noted. 
Little can be said with regard to the pig iron trade, which 
is very quiet on all hands. Prices are for spiegeleisen 10 to 
12 p.c. grade, M. 57 p.t.; for forge pig No. 1, M. 51 to 52; No. 2, 
M. 49; No. 3, M. 45 to 47 9.t. at works. Siegerland quality is 
noted M. 48; foundry No. 1 is paid with M. 69; No. - M. 58 
p.t. Basic stands at M. 50 p.t.; Bessemer, M. 57 to 60 p.t. at 
works. Siegerland Bessemer is to be had at M. 54 p.t. The 
malleable iron market bears the same cheerless aspect as during 
former weeks. A very keen competition is being carried on in the 
bar trade, and the consequence of this is, naturally, want of 
firmness in prices. List quotations have become yo nominal, 
concessions being made most willingly to secure orders. The 
business done in girders is likewise anything but satisfactory. 
Hoops remain unaltered. The same may be reported with regard 
to plates, existing orders securing pretty regular employment for 
the present. In the sheet trade competition is felt more keenly 
than ever before. Foundries and machine factories are only par- 
tially supplied with satisfactory occupation. Ata late tendering 
for steel rails at Cologne, M. 114°50 p.t. was the lowest offer, 
others ranging between M. 115 to M. 119 p.t. at works. 
Sleepers were offered lowest at M. 115 p.t., others going up to 
M. 118 to 119 p.t., free at works. For fish-plates, M. 122 p.t. was 
the lowest bidding, others going up to M. 135 p.t. 

Latest list quotations, per ton at works, are as follows :—Good 
merchant bars, M. 130; angles, M. 140; girders, M. 100, in some 
cases M, 105; hoops, M. 135 to 140; billets in basic and Bessemer, 
M. 90 to 95; heavy boiler-plates, M. 165; tank do., M. 145; 
steel plates, M. 155; tank do., M. 130; sheets, M. 130 to 140; 
Siegen thin sheets, M. 125 to 130; iron wire rods, common 
quality, M. 125; drawn wire in iron or steel, M. 120 to 130; wire 
nails, M. 135; rivets, M. 175 to 180; steel rails, M. 115 to 119; 
fish-plates, M. 122 to 135; steel sleepers, M. 115 to 119 ; complete 
sets of wheels and axles, M. 300 and higher; axles, M. 220; steel 
tires, M. 215 to 230 ; light section rails, M. 110. 

Large Government orders have recently led to a revival of 
activity at the Spandau Royal factories. Not only full time, but 
overtime is being worked, and a number of new men—it is stated 
more than a thousand—have been engaged to carry out the order 
in hand. This comes in most opportunely at a time when restric- 
tions and reductions have to be practised only too frequently. 

Many parts of the Continent, espec‘ally towns, have again been 
visited by and are still suffering under the dominion of that fatal 
guest, the influenza. The reports regarding fatal cases appear 
most serious from Italy and from Antwerp. Also the death i ae 
less than sixteen valuable wild beasts, inmates of Amsterdam 
Zoological Gardens, is attributed to this plague. 








TENDERS. 


ELECTRIC LIGHTING. 
THE electric light is to be used in Christiania, Norway, and the 
following tenders for the installation have been sent in :— 








O. L. Kummer and Co., Dresden .. .. .. «. «. 88,000 
Schuckert and Co., Nurnberg (accepted) .. .. .. 89,640 
Woodhouse and Rawson .. .. .. .. «. «. «. 89,780 
Actiengesellschaft fiir C: latoren, Berlin .. 41,880 
Thompson Houston, Hamburg... .. .. .. «. +. 42,840 
Siemens-Halske, Berlin .. .. .. «2. «oe «s «+ 42,670 
TD: os és - 2s a0. 68. 40. 20 a0 ~0e 
Sharpand Kent .. .. 1. 2. os «os oc «+ oo 44,600 
ee a eae 
Compagnie Continentale-Paris.. .. .. .. .. .. 45,040 
co ee ee ere 
Electric Construction Corporation .. .. .. «. «+ 47,480 
Edison General Electric, New York wo! ee owe wwe  Saenee 








Hayes, MIDDLESEX.—A Local Government Board inquiry was 
held on the 31st ult. with respect to the application of the 
Uxbridge Union Rural Sanitary Authority for the sanction of the 
Local Government Board to their borrowing £10,500 for the 

urposes of sewerage and sewage disposal for the parish of Hayes. 
Details were given in connection with the application, of which 
the inspector—Colonel Ducat, R.E.—took notes, and promised to 
report thereon in due course tothe Local Government Board. The 
engineer to the scheme is Mr. Frederick Beesley, M.I.C.E., of 
Westminster. The system proposed for dealing with the sewage is 





that known as the International Purification Company’s process, 
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AMERICAN NOTES, 


(From our own Correspondent.) 
New York, December 81st, 1891. 
Tue year closes in the iron and steel trades 
under more favourable conditions than seemed 
probable six months ago. The strengtheni 
factors are, a promise of increased railroad build- 
the heavier requirements 


ing, —- out 
of large crops, and the greater demand that 
follows a ter outlay of capital. Forge iron is 
sold in 1000-ton lots for immediate delivery at 


14°25 dols. to 14°50 dols.; No, 1 foundry at 17°50 
dols.; steel rails, 30 dols,; sales for eleven montbs, 
1,008,000; orders, 1,119,000, according to Board 
of Control report. Confidence is expressed by 
makers in a sae orders. Orders for steel 
billets have n quite heavy in Pennsylvania 
mills. Bar, plate, and merchant steel mills are 
running nearly full time and capacity. Heavy 
farming demands will be presented in January, 
but buyers of iron and steel products will defer 
the placing of large orders until work for the 
winter is actually secured. The smaller indus- 
tries are all fairly prosperous, and the indications 
are favourable for the heaviest winter demand 
the country has enjoyed for several years, The 
election of a protective democrat as Speaker of the 
House gives the republicans much satisfaction. 

With 29,000,000 dols. in gold returned since 
September, and 150,000,000 bushels of wheat yet 
to ship, the financial managers on this side feel 
that the trade and manufacturing prospects for 
the coming season are quite bright. Railmakers 
have been improving, extending, and repairing 
their mills in view of a heavy demand for rails 
which, if it reaches the demand of 1887, will call 
for 1,000,000 tons more than were made last year. 
This year’s railroad mileage is 4100, as against 
6080 in 1890, 5730 in 1889, and 7120 in 1888, 
Nearly all the leading lines have new mileage 
under projection, The total mileage of the coun- 
try is now 171,000. There will be quite a rush of 
work in building lake craft and coastwise tonnage, 
Car building capacity will be most seohalie 
taxed. Steel mills are being built and old ones 
extended, There is a very strong undertone to 
the market, despite low prices, It is generally 
expected that spring and requi t 
will be liberally anticipated during the first three 
months cf the year, which, if realised, will 
strengthen prices and induce thousands of other- 
wise tardy buyers to purchase sooner. Steel rails 
are 30 dols. ; billets, 25 dols. and 25°50 dols.; bars, 
lic.; No. 1 foundry, 18 dols.; forge, 14°50 dols.; 
foreign billets, 30°75 dols, Plate and structural 
iron is ordered ahead freely, and mills will be 
kept on full time all winter. The iron trade starts 
into 1892 under very favourable surroundings. 
The pig iron output will fall very little under ten 
nillion tons, 











NEW COMPANIES. 
wr following companies have just been regis- 


Keighley Electrical Engineering Company, 
Limited, 

This company was registered with a capital of 
£10,000 in £1 Poor to adopt and carry into 
effect an agreement made October 27th between 
H. Boardman of the first, J. Ickringill of the 
second part, C. J. Garnett of the third part, A. 
Moore of the fourth part, C. H. Seed of the fifth 
part, and S. Hay of the sixth part, for the acqui- 
sition of the business of C. J. Garnett, now carried 
on at South-street, Keighley, and generally to 
carry on business as electrical engineers in all 
branches. 

Registered without articles of association. 


Central Electrical Company, Limited. 

This company was registered with a capital of 
£50,000 in £1 shares—5000 preference and 45,000 
ordinary, to carry into effect an agreement 
expressed to be made between Knud Sando of the 
one part and this company of the other part, and 
generally to carry on business as electricians, 
mechanical engineers, suppliers of electricity for 
the purposes of heat, light, motive power, or 
otherwise, and manufacturers of and dealers in 
all apparatus and things required for or capable 
of being used in connection with the generation, 
distribution, supply, accumulation, and employ- 
ment of electricity ; to construct, lay down, esta- 
blish, fix, and carry out all necessary cables, wires, 
lines, accumulators, dynamos, batteries, lamps, 
meters, works, and to generate, accumulate, dis- 
tribute, and supply electricity, and to light 
streets, markets, houses, bu‘ldings, and places, 
both public and private. The first subscribers 
are i:— 


8 
P. H. H. Nickson, 221, Gipsy-road, West Norwood 1 
H. W. Brett, Bournside, We rr 1 
T. Hallamore, 340, Old Broad-street, E.0. .. .. 1 
J. P. D'Donnell, 2, Great George-street, B.C... 1 
Knud Sando, 47 and 48, Broad-street-avenue, E.C. 1 
W. Woodhead, Station Buildings, West Green, 
SEE. So. sh. lad Lb das Ads ke, o 1 
H. B. Thurston, 50, Norwood-road, Herne Hill .. 1 
The number of directors is not to be less than 
three nor more than seven. The first are to be 
appointed by the signatories to the memorandum 
of association. Qualification, £100, Remunera- 
tion, £100 per annum each, with an additional 
10 per cent, of the net profits divisible as to the 
latter. 
Crauford’s Extractor (North American Patents), 
Limited. 


This company was registered with a capital of 
£3000 in £1 shares, to carry into effect an agree- 
ment made between Middleton Crawford of the 
first part, the African and General Explori 
Company, Limited, of the second part, the Gol 
Extracting Company, Limited, of the third part, 
and this company of the fourth part, for the 
acquisition of certain patents relating to the sepa- 
ration of gold and other metals from crushed or 
divided ores, and generally to develope and work 
the same. 

The number of directors is not to be less than 
three, nor more than nine, the first to be 
pom a by the signatories to the memorandum 
of association. Qualification £100, Remuneration 
to be determined by the company in general 
Meeting. 





THE PATENT JOURNAL. 


Condensed from ‘‘ The Illustrated Oficial Journal of 
Patents.” 





Application for Letters Patent. 
*," When patents have been “communicated” the 


and 
iol nt of the communicating party are 


28th December, 1891. 
19,1804. Hanp O1L-Lamps, G. Rose, Glasgow. 


21st December, 1891. 


22,267. Pranororte Actions, J. Semple, London. 

=. Axsso.ute Lockina Brick, T. Sterratt, jun., 
‘arnw 

“_. Borrves for Errervescent Liquips, J. McKean, 


onaghan. 
22,270. BuTTons and Hooks for Boots, J. Booth, 
Birmingham. 
22,271. — Oranxk and Pepat Pin, H. J. Smith, 
cester. 
aes, mae Hats, W. Woolley and E. Oldham, Man- 


c 4 

22,278. Expanpina Putteys, J. Campbell and F. T. 
Greenwood, Manchester. 

22,274. ConsTRUCTION of MeEcHANICAL Sroxkers, J. 

Proctor, Manchester. 

22,275. AUTOMATIC FIRE-EXTINGUISHING APPARATUS, 8. 
M. Rutnager, Manchester, 

22,276. Loom-PiCKING Apparatus, A. Bannister and J. 
Smith, Burnley. 

22,277. CycLe Luccacre Carriers, W. R. Birt, jun., 
Birmingham. 


22,278. Causina Current of Arn to Pass TarovcH 
Stoves, A. 8. Hoge, Birchington. 

22,279. FLATTENED Teta for Rac Macuines, T. W. 
Harding, Leeds. 

22,280. Optica. ILLusions, R. W. Vining, Liverpool. 

22,281. Looms, F. Tomlinson and G. Higson, Halifax. 

22,282. PiLe-pRivinc Macuines, T. Lees, Ayrshire. 

22,288. Mountinc Circtes of CoMBING MACHINES, 
J. R. Hoyle and B. Shackleton, Bradford. 

_— Suspenpine Evecraic CaBLes, H. Edmunds, 

0 


22,285. Looms, R. Clayton and J. A. Steward, London. 

22,286. Fire-Licnrer, J. Hamer, Wigan. 

22,287. Vatve for Sight Lusricators, J. Unsworth 
and J. Fletcher, Ashton-under-Lyne. 

22,288. Lockinec Nuts on Bouts, D, Macrae, Glasgow. 

22,289. Toy, C. E. Harrison, Birmingham. 

22,290. PenciL-HoLpers, R. Felger, London. 

22,291. TuRNING Over Leaves of Music Books, E. R. 
Steiner, London. 

22,292. Heatinc Retorts or Furnaces, J. A. Yeadon 
and W. Adgie, Leeds. 

—, Fastenincs of Leaainos, F. R. Ryding, 

on. 

22,294. Pencit SHARPENER, A. Jaques and A. M. 
Linney, Nuneaton. , ne 
295. BaLL-BEaRinG Cuan, W. Gwinnett, Wolver- 


pton. 

22,296. Arm Kites, B. S. James, London. 

22,297. Sotip Supstances ConTAINING PETROLEUM, 
J. H. Hedley, London. 

22,298. Receiving APPaARaTus for WoRKMEN’s TIME 
Tickers, A. Hoster, London. 

22,299. Stoves or Fing-PLaces, W. Robertson and J. C. 
Parker, Glasgow. 

22,800. Dress Bevts, I. Evans, Birmingham. 

22,801. LichTinc Raitway Oarkiaces, 8. J. Rollason, 
London. 

22,302. Nai, 8. J. Rollason, London. 

22,803. OL Baizzs, &e., F. Reddaway, Manchester. 

22,804. ELecTRICAL TRANSMISSION, &c., 8. P. Thompson, 


London. 

22,806. Fisuina Baskets or Crees, &c., H. L. Platt, 
London. 

22,806. Apsustine the Lenora of Straps, H. Richards, 
Birmingham. 

22,807. ARTiFicIAL Baits for Fisninc, 8. Allcock, 
Redditch. 

22,308. Preservino Moisture of Topacco, A. Gavard, 

mdon. 

22,309. Heatine AppLiance for Ovens, J. K. Thompson, 

22,810. Inspection Eve for Sewers, E. G. Wright, 
Guildford. 


22,811. VentiLatine Rooms, G. E. Donisthorpe and T. 
Burrows, London. 
22,312, Boots and Snogs, D. C. Gunn, London. 
22,318. Inpicatinc the Locatity of Towns, J. T. 
berts, Landon. 
22,314. Orenine Tins, E. L. Anstie, London. 
22,315. Extinecuisnine Fires, L. J. Trowbridge, 


ndon. 
22,316. Exectricat Distrisution, J. D. F. Andrews, 


ndon. 
“es. Copper Pate Parintinc, E. J. Lambert, 


on. 

22,318. Cycte Wueexs, L. Peter, London. 

22,319. ExTINGuUIsHING Fires, D. Stewart, Glasgow. 

22, rol Cuoring, La Société A. R. Pechiney et Cie., 
ndon, 

22,321. Cicaretre Hoxper, A. Zicaliotti, London. 

22,322, Fire Exit, W. Jacques, London. 

22,323. Winpina FRaMEs, is Hamig, London. 

22,824. SHeap Suearers, G. Scarfe, R. Smith, T. R. 

le, and A. M. Nicholas, London. 
22,825. Merers, B, J, B. Mills.(T. Blein and 5. 
Béraud, France.) 
22,326. WHEaTsToNE BRIDGE Apparatus, H. Callendar, 


ndon. 

22,327. Steam Boriers, J. Finney, London. 

22,328. BrtuiaRp TaBLes, W. Heard, London. 

22,329. Wa.ts for Suarrs, A. J. Boult.—(The Joint 
Stock Mining Company, Germany ) 

22,830. Cuttine Naits, R. B. Robertson, Liverpool. 

22,331. Weavers’ Suutties, W. P. Thompson.—(K. 
Dobrzanski and W. Baumert, Austria.) 

22,332. REMOVABLE FasTeninos for Boxes, R. Edmond- 
son, London. 

| BoiLer ANTI-INCRUSTATION, W. R. Earp, Liver- 
poo! 

— i for Inpia-RUBBER, W. R. Earp, 

ve 


22,835. VeLoctpepgs, A. J. de P. Hargreaves.—(D. 
Saucy, France. 
—, Cieansing Paint BrusHes, A. H. Rowan, 
mdon. 


22,837. Manuracture of Incots, G. G. M. Harding- 
ham.—(C. Berg, Germany.) 

22,888. Carrripcr Houper, F. D. Behrend, London. 

22,839. Primary and Segconpary Batrerizs, N. 
Wladimiroff, London. 

22,840. Carnponic Acip Gas, J. Pullman and H. 8. 
Elworthy, London. 


22nd December, 1891. 


22,3841. Mera Tuses, The Mannesmann Tube Com- 
pany, Limited, and A. R. Molison, Swansea. 

22,842. Compressinc Air, W. Owen, Manchester. 

22,848. Friction O.utcaes, W. Hornsby and R. 
Edw: , Grantham. 

22,844. SectionaL Steam Boiiers, W. Hornsby and R. 
Edwards, Grantham. 

22,845. Governors, W. Hornsby and R. Edwards, 
Grantham, 

22,346. Workinc Cxiurcn of Pumps, J. Russell, 

‘ewkesbury. 

22,847. Recoverinc Cyranipgs from Coat Gas, W. L 
Rowland, Manchester. 

22,348. CoLour Preparations for LauNDRY PURPOSES, 
W. Grimshaw, Manchester. 

22,849. RecuLaTina the Fiow of CompresseD Gas, 
A. 8. Newman and J. Guardia, London. 

—. Bats Tuss, K Glass and I. H. Rosenfeld, 

don. 

22,851. Hypravutic Sreep Governors, T. B. Murray, 

Lanarkshire. 


22,852, ELECTRIC Switcues, G. KE, Painter, London. 





22,853. Stor-cocxs, C. Scherler, Manchester. 
= Decoratine EARTHENWARE, E. T. Smith, Shef- 


e 
— CinDER-SIFTER and SHove., G. Myers, Shef- 
e. 


22,356. Beartnos for Bicycies, W. Bown and J. W. 

Flavell, Birmingh 

22,857. Guys, E. R. and E. N. B. Donisthorpe and T. 
Burrows, London. 

22,358. ee Gear for Bicycizs, J. Brawn, Bir- 


ming 

22,359. Door Caecxs and Sprines, G. F. Newman, 
Birmingham, 

22,360. Securine Goop Contact in Switcues, J. Jack- 
son, London. 

22,361. ATTacHinc CanDLE Tuse Houpers, C. Bevan, 

i , and C. Lowe, Birming! " 

22,862. [now and Sree Vesse.s, W. Bell, Dundce. 

22,868. Soap, J. Kennedy, lax. 

22,864. SHakers for THRasHinc Macuines, E. Davies, 
Stourbridge. 

42,365. Horse Cooter, E. B. Durham, Billericay, 


xX. 

22,866. Printinc Type, O. Mammen, R. Hagelmoser, 

R. Mosig, and E. Mosig, London. 

a 7 ATTACHING Farer to Coeck-Booxs, R. Copley, 
vi 


— 

22,368. ves, J. Johnson.(G. W. McClure and C. 
Amaler, United States.) 

22,369. Guarps for Warerspouts, W. B. Shorland, 
Manchester. 

22,370. Nauticat Sicnas, E. Huber, F. J. Kneuper, 
and J. R. Davies, London. 

22,871. Money Savinos’ Boxes, C. Saowell, Birming- 


am. 
22,872. Tires for Cycies, T. H. Stone and H. Corser, 
Birmingham. 


22,373. Baskets for ConTarninc CarBoys, W. E. 
Cotteli, Birmingham. 

22,374. FLurep Fastener, H. Fielder, London. 

22,375. Suapes for Gas, A. Bidronand W. I. G. Lewis, 


uidon. 

22,876. Switcues for ExecrricaL Purposes, C. 8. 
Snell and Woodhouse and Rawson United, Limited, 
London. 

ag via Heaters for Water, &c., F. W. Margetts, 

mdon. 

22,878. Compinep Hoisting EnGIne and FRicTion 
Ciutcn, O. Flohr, London. 

22 =, ComBinep Coms and Hat-FasTENER, E. Bloch, 

mdon. 

22,380. Masson’s MuLtipLyinc Wee. Action, H. 
Masson, London. 

22,381. Timz Stamps, F. H. Symonds and A. B. Gar- 
ner, London. 

22,382. ORNAMENTAL WATER-PROOFED Fasrics, G. C. 
Mandleberg, London. 

22,388. De-Lintinc Cotton Szep, H. J. Haddan.—(G. 
H. Arthur, United States.) 

Srorinc Fiuips under Aim Pressure, E. L. 
Cantwell, London. 

— LatHes for Manvractuine Buttons, T. F. Hok- 


don. 

22,886. ORNAMENTAL WATERPROOFED Fasrics, G. C. 
Mandleberg, London. 

22,887. OpgraTinG Fareg-InpicaTtors, H. H. Lake.— 
(The Taxameter Fabrik Westendarf and Pieper, Ger- 
man: 


y-) 
22, =, Automatic Grain Scares, F. H. Richards, 
on. 
22,389. Pianororte Actions, J. H. Phelps, London. 
22,390. Boots, &c., M. L. Lion, London. 
22,891. Waite Leap, R. B. Johnson and T. C, Palmer, 


on. 

22,892. Furnace or Grate Bars, E.Goddard, London. 

22,398. Courptinc Links for CHarn CaBLes, W. H. 
Harfield, London. 

22,894. Prorectinc Mercuants from Excessive 
Losszs by Bap Dents, A. J. Boult.—(Z. Maybaum, 
United States. 

22,895. Moutupizces for Topacco Pirgs, W. P. Thomp- 
son.—(K. Ellenberger, Germany.) 

22,396. Corsets, R. W. Parramore, London. 

22,397. Fezepinc Trovucus for Fow s, &c., G. Peisier, 


vi 
22,898. Papen Carriaces of Tyre Writers, E. 8S. 
iggins and H. C Jenkins, London. 

22,399. Manuracture of Yeast and Sperrit, W. P. 
Thompson.—({0. BE. Nycander, Germany.) 

22,400. Bicrctes and Tricycies, A. Coldicott, 
London. 

22,401. Exprosives, J. Tinsley, Liverpool. 

22,402. Firinc Apparatus, W. P. Thompson.—(P. 
Baumert and C. Wegener, Germany ) 

22,408. Construction of BoILer Toss, J. Beesely, 
London. 

22,404. CoupLinc ELectric Mains, H. W. Bowden, A. 

Gay and R. Hammond, London. 


22,447. Openine Suzet Merat Oans, T. W. and J. H. 
ewey, B! ham. 
22,448. Atracainc Wire Spokes to WueEes, J. H. 
Bi 


22,449. Lock Nuts, W. H. Hoyte, Birmingham. 
22,450. Scissors, Se J. Butterfield and H. F. 
rad. 4 


22 451. Iscreasino Licut Given By Gas Burners, E. 
C. Christmas and A. G. Warren, Forest Hill. 

22,452. WATER Twyford, 
Birmin; 


gham. 
22,453. Bicycies, B Field, Birmingham. 
22,454. OrntTMeNT, W. Bateson, London. 
ee Trrep WHEELS, E. H. Seddon, Man- 
chester. 
22,456. Preumatic Tire, H. A. Farwig, Edenbridge. 
22,457. Brooms, &c., F. Mintoft, London. 
22,458. Teats for Isrants’ Feepinc Borris, J. G. 
Ingram and T. Rowe, London. 
—, ADJUSTABLE WRENCH or SPANNER, J. E. Fenlon, 


Waste Paeventers, T. W. 


on. 
— ADJUSTABLE SPANNERS or WRENCHES, J. E. 


, London. 

22,461. Pump, F. W. Golby.—(F. Merle, France.) 

22,462. LiniMenT, J. A. Burke, London. 

22,463. Bicycues, J. B. Evans, London. 

22,464, Winpow Fasreninos, 8. J. Hawke, London. 

22,465. FeRMENTING, A. Kerschbaum and F, J. Zwick, 
London. 

22,466. Mintnc Macutnes, E. A. Sperry, London. _ 

22,467. CoLourinc Matrers, C. D. Abel.—(The Actien 
Gesellschaft fiir Anilin Fabrikation, Germany.) 

22,468. Nozzies for Spray Propucers, G. F, Strawson, 
London. 

22,469. EARTHENWARE Pires, H. Greening, London. 

22,470. Prope.tinc Mercuanism for Cycies, P. A 

ewton.—(A. A. Larsen, Germany.) 

22,471. ImproveD Sock, A. J. Boult.—(P. M. Hoffman, 
Germany.) 

22,472. SUSPENSORY BawDaGEs, W. J. Teufel, Liverpool. 

22,478. ExLecrricaL Heatinc Apparatus, C. Drevs, 


mdon. 
22,474. ELevaTinc SuLPHATE of Ammonis, E. Bennis, 
iverpool. 

22,475. Linotype, W. P. Thompson.—({P. 7. Dodge, 
United States. 

22,476, Crxper, &c., Separator, A. A. Wade, Leeds. 

22,477. Boots and Sxozs, 8. A. Lentz, London. 

22,478. Workinc Electric AccumULaToRS, I. A. 


Timmis, London. 
= Kyire and Fork Rests, C. Weinschenk, 


on. 

22,480. Varyine the Sprep of VeLocipeDE WHEELS, 
E. Edwards.—(J. G. C. Opitz, Bohemia.) 

22,481. PREPARING PuRE Nitric Acip, E, Edwards.— 
(0. Guttmann and L. Rohrmann, Germany.) 

22,482. Votraic Cetts, H. H. Lake.—{E. Weston, 
United States.) 

22,483. Protective Cover for WaTER-CLOSET SEATS, 
J.C. Langendam and J. C. Broens, London. 


24th December, 1891. 


22,484. Topacco Pipzs, D. L. Brain, Bate 
22,485. AcruaTinc DaBsBine BrusHEs, J. Campbell and 
A. J. Bramma, 
22,486. PHotocRaPHic Apparatus, G. D. Hughes, 
eshire. 


22,487. Game of Gor, T. G. Harkness, Torquay. 

22,488. HypRavLic Apparatus, E. Wiseman, London. 

22,489. Bopy Be.t and Cust Protector, T. Osborne, 
Birmingham. : 

—— a and Sxoss, R. Meyer and L. Burmeister, 
iv L 

22,491. Mera.ic Piston Packine, S.A. Ward, Sheffield. 

22,492. WateR-cLosets, J. Griffiths, Manchester. 

22,498. Raistnc CLoTHEs out of Boitinc Water, C. W. 
Twite and A. Thompson, Acton. 

22,494. Reversinc Gear for Steam Enornes, J. J. 
Arrowsmith and P. Sinclair, Liverpool. 

22,495. Suogs, 8. A. Squirrell, ter. 

22,496. ENVELOPES or Wrappers, W. Dickie and W. 
Inglis, Glasgow. 

= InFLatinc and Deriatine D. Abercrombie, 


r. 

22,498. Hypravtic Vatves, J. D. Twinberrow, Bir- 
min, 3 

22.490" Co.xectine and Dampinc Dust, R. H. Leaker, 
Bristol. 

22,500. Lamps for Cycizes, W. R. Pendleton and F. 
Easom, Beeston. 

22,501. Dress Stanp, E. de Pass._{A. and E. Merle, 

rance ) 

22,502. Founpations for Buiipines, R. L. Harris, 
London. 

22,503. Cuance Gear for Venicves, J. Clough and R. 


Illingworth, Bradford. 
22,504. ORE-BUBNING Furnace, I. 8. McDougall, Bir- 





22,405. Gas Connections in THEaTREs, G. W. Joh ‘ 
London. 

22,406. Pweumatic Action, A. H. Watts, London. 

22,407. Fastentnc Boot Laces, A. H. Watts, London. 

22,408. Fasteninc Cotiars, A. H. Watts, London. 

22,409. Boors and SHozs, G. M. Smith and W. J. 
Thomas, London. 

22,410. Hanp Be.tows, J. P. Rivers, London. 

22,411. Tings, G. C. ee Faucher, France.) 

22,412. Picture Frames, J., J., and E. Hanson, 
London. 

22,418. aoe Atvconotic Liquips, W. Saint- 

, London. 

22,414. WasHino Linen, C. Flori, London. 

22,415. UNDER-GARMENTS, H. H. Lake.—(C. A. Brown, 
United States.) 

22,416. Rartway Veuicues, F. C. Esmond, London. 

22,417. RoLurnc-up Tue, &c., W. H. Smith, London. 

22,418. a Harr into a Founpation, G. A. Wil- 

, London. 

22,419. Sarety Catcues, A. M. Clarke.—(Jenkins 
Safety Catch Gun Company, United States. 

22,420. For., J. Y. Johnson.—(A. Sichel, United States.) 

22,421. Grinpinc Macuings, J. Y. Johnson.—(4. John- 
ston, Uni tates.) 

22,422. Stzam Encines, F. O. C. Zimmermannand E. 
Behrend, London. 

22,423. Printine Macaines, W. Gregory and A. Brad- 
ley, London. 

28rd December, 1891. 

22,424. Preventinc Down-pravcHts, G. Goldsmith 
and J. T. Stephen, Leicester. 

mee. Tonove CLEANER or MEDICAL INSTRUMENT, 


a % ecm 
22,426. IncrEASING Power of Boriers, P. Pinckney, 
Southsea. 
22,427. Evastic Sprinc and AxLe Biocks, R. Palmer, 
Manchester. 
22,428. Decorative MATERIAL, J. Jackson, London. 
22,429. Musica InstruMENTS, P. E. Singer, London. 
22,480. SzpaRaTine ImpuRiviEs from O11, A. Smith, 
Manchester. 
$2,481. Testinc Macuines, J. H. Wicksteed, Leeds. 
482. Recoverine Lye Propvucts, A. Freundlich, 


don. 
22,438. Tacoine Lacgs, O. Hoppe, London. 
22,484. Grarina for VELOCIPEDEs, R. 
Limerick. 
22,485. Strixrnc Matcuess, H. Page, Derby. 
92,436. Fippies for TaBLes, R. Boyns and W. A. Mar- 
shallsay, New Brompton. 
= BLEACHING Paper Putp, C. Kellner, Manches- 


r. 

22,438. Buizacuina, C. Kellner, Manchester. 
22,489. Hawp Stamps, A. Brothers and J. C., F. J., 

and E. H. Norbury, Manchester. 
22,440. Sewinc Macuings, M. Fairweather, London. 
22,441. Skirts, W. E. Bryan, London. 
22,442. TrREaTMENT of Szwace, J. Hanson, London. 
22,448, Hoists, G. McOnie and J. Maconie, Glasgow. 
22,444. Tre Farener, E. A. Roskilly, London. 
22,445 HanpLe Bars of VeLocipepss, A. 8. Bowley, 


O'Driscoll, 


mndon, 
—— Sievers for IncaTHERING Hay, A. Morton, 


Ww. 





22,505. BeveraGE, E Scott, Bradford. 

— Sprinc Biinp Ro.uers, J. Robertshaw, Man- 
chester. 

22,507. Supports, R. A. Fraser and G. F. R. Kelson, 
Liverpool. 

22,508. CLEANING Carpets, J. Cleminson, Leeds. 

22,509. Hotper for Contarnine Buttons, J. Cadbury, 
Birmingham. 

22,510. DetiverInc Periopicats, G. Salter and J. 
Hughes, Birmingham. 

22,511. Drawinc Boarps, W. H. Bond and H. Reason, 
Brighton. 

22,512. Pepat, L. Calverley, Burnley. 

22,518, — Taps in BaRRELs, W. Woodcock, Bir- 

in; 


m: " 

22 514° Bortne and Tapprnc Marys, W. H. Munns — 
M. P. Madden, United States.) 

22,515.. Bgarinc Sprine for Roiirnc Stock, W. H. 
Munns —(J. Riekie, India.) 

22,516. Suip and Boat-Buitpinc, H. W. C. Cox, 
London. 

22,517. MANUAL Motor, D. Sheen, London. 

22,518. Woop-cuTTinc Macuing, &c., O. Lademann, 


ndon. 
22,519. PuorocrapHic Vigw Finpers, C. Beck and 
J. T. Clarke, Harrow. 


22,520. Boots and Suoes, M. P., H., and J. Manfield, 
London. 

22,521. Mating and Dryine Gratin, J. Sleeman, 
Lond: 


on. 
22,522. Matt and other Dryine Kins, J. Sleeman, 
mdon. 
22,528. Cur Puuteys, J. Hastie, J. Shaw, and W. 
Hastie, Glasgow. 
22,524. CoLouRED EFrects in VULCANISED RUBBER, O. 


A. Fawsitt, — 

22,525. MeraLiic Packine, A. R. Reeves.—{W. Reeves, 
China. 

22,526. Dravcnt Exciuprr for Doors, J. Pearson, 


anchester. 
22,527. Wire Ropss, The Whitecross Company, R. 
Webster, and A. Rathbone, Liverpool. 
22,528. Root Pursrs, J. Beeley, Manchester. 
22,529. Brass Caps for Beps1Eaps, &c., A. B. Reeves, 
irmingham. 
22,580. Hoz Water Heatine, W. E. Walmsley, Liver- 


ll. 
22581. Furnaces for DestRoyine Rervss, W. Horsfall, 
London. 
22,532. Carrs, K. Thierfelder, London. 
22,588. Exectric Lamp and Batrery, T. Jenner, 


London. 

22,534. SipHon FiusHinc Apparatus, J. Radford, 
Bradford. 

22,585. Panacuures, D. A. Crombie and E. R. Fletcher, 


22,586. Lips, A. J. Barnes, London. 

22,587. Drawinc Sinews from Pou.try, R. C. Ringer, 
Bishop Stortford. 

22,588. Dygmnc Ha.r Sitk Goons, E. Zillessen, sen., 
London. 

22 po Enarnes, H. W. Bradley and F. W. Crossley, 


mdon. 
22,540. VessrL BaLLasTinc Apparatvs, J. C, Macaab, 
London. 
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22,541. Carnponate of Barium, J. Brock and J. T. 
Marsh, London. 

22.542. be cTinc Evectriciry, G. Phillips and G. F. 

mdon. 
22,548. Vacuum Brake Apparatus, H. F. Golding, 
naon. 

22,544. Hypopermic Syrincs, 8. M. Burroughs, H. 8. 
Wellcome, and 8. R. Slater, London. 

22,545. TrEaTMENT of Inon Orgs, C. E. Bell, London. 

227546. CrariricaTion, &c., of Water, W. ‘Lawrence, 
Londcn. 

22,547. Screw Nails, A. Gray, London. 

22,548. Construction of WoopENn FLoorinas, F. Theis- 
sing, Liverpool. 

22,549. Gas Lamps, F. Fritz, London. 

22,550. Smors for Dravucur Anmats, G. R. Nunn, 
Manchester. 

22,551. Packines, W. Wagstaff, London. 

22,552. Markinc Scores at Bmuiarps, C. Toulet, 


London. 

22,5538. Rocket Apparatus, W. E. and H. E. Matthews, 
London. 

22,554. ACCUMULATORS, H. H. Leigh.—(J. F. Weyde 
and F. Clas, Austria ; and J. Elsner, France.) 

22,555. Dynamo ELectRic Macuines, A. Bernstein, 
London. 

22,556. Potisnine Screws, G. F. Redfern.—(J. Krim- 
mel and L. Boss, Germany.) 

22 557. Preventinc Sanp from BLowine over WALLS, 
B. Sykes, London. 

22,558. Sats of FERRICYANOGEN, A. M. Clark.—(The 
Deutsche Gold und Silber - Scheideanstalt, vormals 
Roessler, Germany.) 

22,559. ENGINES, H. H. Leigh.—(P. F. Forest and G. 
Gallice, France.) 


28th December, 1891. 


22,560. NoseBac for Feepinc Horses, W. Townsend, 
London. 

22,561. TaBue, G. Scott, ae 

22/562. Brick KILy, Ww. W. Horn.—(W. P. Grath, 
United States.) 

22,563. Gear for Cycizs, F. Nelson and W. Wells, 
Nottingham. 

22,564. Muss, J. Clegg, Manchester. 
2,565. Muss, J. Clegg, Manchester. 

22°56. Macuune for Makinc EarTHENWARE, J. and A. 
Duckett, Burnley. 

22,567. hema “Rook, L Luton. 

22,568. Stor Motion, H. "Brodie and W. Ross, Man- 
chester. 

22,569. Stoxers, W. D. Grimshaw, etaaien. 

22,570. Catcuine Fisu, J. Harris, Lond 

22,571. Moutpinc Macutng, T. Ww. Stock. ey Godber, 
Chesterfield. 

22,572. Screw and Screw-priver, J. H. P. Johnstone 

and F. Easom, Beeston. 

22,573. Borr.ine AERATED Liquips, F. Foster, 
London. 

22,574. Gor CLuss, W. Dunn, France. 

— DyNAMO-ELECTRIC Macuines, R. Kennedy, 

22,576. a CurRENT Generators, R. Ken- 


nedy, Ww. 

22,577. Saws, J. C. Martin, London. 

22,578. Srartinc Gear, P. Burt, G 

22,579. Hanp and Lone BRUSHES, H. Rhodes, , Halifax. 
22,580. ~t_geaaa Woo.ien Ciorss, A. G. and J. Day, 


22,581. 
Coventr try. 
22,582. Certine Jornts, G. F. Sanders, London. 
22, 583. Oyster Openers, R. L. Tapscott, Liverpool. 
22, "584. Pecos of Vio.ins, A. J. Bowden, London. 
22, 585. Games, T. Thompson, Burnley. 
22,586. Darx LanTerns, V. Groom, Birmin gham. 
22,587. Securine Scroit Banps to the Canssaens of 
Mutss, J. Nelson, J. R. Wadsworth, and J. Johnson, 
Manchester. 
22,588. Lamps, A., A., and M. Graetz, Manchester. 
22,590. Finca Protector and Presser, C. J. Lomax, 
mdon. 
22,590. LusricaTors, H. Askew, Sheffield. 
22,591. Gas Taps, A. T. Phythian, Manchester. 
ae 592. Automatic CP, J. Brindle, R. L. Reade, and 
J. Taylor, Cheshire. 
22,598. CoMBINED TELEPHONE and TELEGRAPH, F. H. 
Brown and W. F. Melbourne, Haverfordwest. 
22,594. MaGazine Guns, A. J. Boult.—(H. Leineweber, 
United States.) 
22,595. Sewinc TocgTHerR Kyitrep Fasrics, J. Kohler, 
London. 
22,596. Hinces, J. H. Pentland, Liverpool. 
22'597. Spuitrine, &., Processes for LEATHER, J. Hall, 
London. 
. Construction of Mortar Carriaces, C. E. 
ecy, London. 
—* Baccace Pap for Muues, W. A. South and 
. B. Harding, London. 
ae SympatTHetTic WRITING, 
Macdougald, Dundee, 

22,601. Revotvinc Patrern Stanp, W. 8. Morton, 
Edinburgh. 

22,602. Oprarstnc Motive Power, D. and I. Jones 
and H. Watkins, London. 

22,603. Lockine Railway CARRIAGE Doors, W. Smith, 
London. 

22,604. CycLe Weer Tire, R. G. Glendinning and R. 
Crawford, Dublin 

22,605. ELECTRICAL Corpuctors, C. F. Parkinson, 
Lancaster. 

22,606. Maxuracture of Beer, W. G. Barrett, Dublin. 

22,€07. Furnaces, D. Rylands, Barnsley. 

22/608. MANUFACTURE of} MATTRESS Frames, I. Chorlton 
and G. L. Scott, Manchester. 

—_. xcaxpescest Ex.ectric Lamps, R. Ballard, 


,_= Wueets, J. Fawson and A. Tye, 


J. Sturrock and G. D. 


22,610, Pa _ AnD Lacquers, A. O. and W. 8. Gill, 
gow. 
22, oe SALoow Cuairs, J. Rowan and A. Robertson, 


22,612. ome, G. H. Padgham, eagee. 

22,618. Vatves, J. Menzies, G 

22,614. ENGINES, W. L. G. "Wright, D. Cowan, and J. 
Miller, Glasgow. 

. Encryes, A. Barclay, Glasgow. 

Dreporne, J. E. Brown, Alton. 

7. Apparatus for RIFLE PRAcTIcE, J. C. Stewart, 


lasgow. 
22,618. Corrs, 8. J. Rollason, London. 
22,619. Wire Natt MAKING Macuixe, A. M. Reynolds, 
Birmingham. 
22,620. Cravat ATTACHMENT, F. Schreyer and G. Rose, 


don. 
a Sream and other Encines, A. Riedinger, 
maon. 
22,622. Revo.ivers, C. von Recker, London. 
22,628. CoLourinc Matrers, J. Imray.—({La Société L. 
Durand, Huguenin and Cie., Switzerland. 
22,624. INVALID's Batu, M. M. Down, London. 
22) 625. Corn Freep Apparatus, J. Parker, London. 
22,626. Proputsion of Screw VessEts, M. Sandison, 
London. 
22, ne Locomotives, 8. P. Hollingsworth, 
Dat 
22,628. Fipre Tupes, R. P. Frist and C. G. Rupert, 
London. 
22,629. SasH Fasteners, G. Hughes.—(J. L. McKay, 
U; nited States.) 
22,630. Money, &c., Dettvery Macuine, D. Salomon, 
Northampton. 
22, ne Potato Piant Fruit, J. Torbitt, 


22,632. Distance Recorpinc Apparatus, H. Hauss- 
hiilter, London. 

eS oor FACTURE of Skates, L. A. Bernheimer, 

mn! 

22,634. Borries, C. K. Mills.—( A. Berger and L. Armand, 
France. ) 

22,635. Musica Boxes, A. C. Detmering, London. 

22,636. Wires, H. H. Lake, —(Mme. V. Hannetelle, née 
H. Chapius, France.) 





22,687. Distrisutine Trps, H. H. Lake.—(H. C. Leland, 
United States. 
oe Pyrevmatic Tires, W. H. Casley, 

ndon. 

22,639. CxinicaL and other THermMomerers, E. 8. 
Arrighi, London. 

22,640. Lamps, W. B. Sayers, London. 

22,641. CoLounmsa Matters, B. Nagy soe Far- 
benfabriken vormals F. Bayer and Co., oo 

cane for CoLLEcTING Mvp, L. Walter, 

22,648. Lumivous Fountains, P. E. Singer, London. 

22,644. Trawt Prorecror, J. Epton, Great a - 

22,645. Fastenine Betts, D. Henderson, G 

22,646. Burrons, C. Schwerdt-Giesecke and . Firth, 
Bradford. 


22,647. Rarpway Carriace Doorways, 8. D. and E. A. 
McKellen, Manchester. 

22,648. CaRRIER FRAME ‘for Orricat Lanterns, J. E. 
Clarkson, Liv 

22,649. Tings, J. Quertier, Bournemouth. 
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22,650. ToBacco Pires, T. W. Taylor, ‘ham. 

22,651. MANUracTURE of PiLz Carpets, G. Q. Hamilton, 

2 Eason G J. Beggin and W. and H. Edl 

22,652. Razor GuarD, J. an . any . ley, 
Sheffield. 

22,653. Cycigs, J. L. Shute, London. 

22,654. Apparatus for BoiLinc Purposgs, T. Veevers, 


22,655. Recoverinc Sats from Brixg, H. Williams, 
Man chester. 


22,656, Apparatus for DryiNc Matt, &c., H. Williams, 
anchester. 

22,657. SicNaLuinc System, A. Watts, Manchester. 

22,658. Stor Vatves, J. Littlewood, Barns sley. 

=<. DistRIBvTION VALVES, A. Blechynden, “Barrow- 


ness. 
22,660. Pots, &c, A. Champion and H. R. Jackson, 
mdon. 
22,661. Cow MILKING ~~ cman J. G. Cumming and 
W. 8. W 


22,662. Gas Fittincs, 3 “R. Anderson, Dundee. 
22) 668. Breakino-up Roaps, A. A. Voysey and H. H. 


‘osack, Live: 
INGINES, M. H. Wrigley, Manchester. 
22) 665. ARTICLE of WEARING APPAREL, R. O'H. Boyce, 
London. 
22,666. Treatine Four, G. J. Epstein, London. 
22°67. CovERrNG Sream Pires with Non-conDucTING 
MATERIAL, A. H. --. London. 
22,668. Soar Trays, J. H. Murray, Ireland. 
=o Suove.s, P. Allan, Stirling. 
,670. Gzartne for Bicycues, E. — Prescot. 
ere Maxine Intarp Work, R. Rausch, E. Lech, 
and H. Gruner, London. 


==. Manvracture of Lamps, F. R. Baker and W. 
22,6738. Cy Veale, <7 


22,674. Taps for Water, E. W. Pa: 
675. Hypravutic Burrers for 
owitz, London. 

22,676. MuttipLe Key Lock, A. J. Boult.—(H. Elliot, 
United. States. tes.) 

22,677. Save Beer, P. Bender and H. Stockheim, 

iv 
22,678. 


22,679. MuctLacss, Sizes, &c., C. M. 
22,680. Li 


22,681. Feep-waTeR Apparatus, R. Saute, Liverpool. 
22,682. Muciiaces, 0. M. don. 
683. Tarps for Drawinc FLuipDs, Lon B. Monteux, 


e, London. 
motives, L. Ber- 


UBRICATING APPaRaTUs, E. Bourdon, Liver- 


. Higgins, London. 
UBRICATING APPARATUS, E. Bourden, Liver- 


22,684. Serrinc MovaBle erg W. P. Thompson.— 
(J. L. McMillan, United § 

22,685. MUuciLaces, Cc. M. Higgs’ ins, London. 

22,686. ELEctrRic Forors, E. E. Angell, London. 

> Evecrric Brank Heaters, E. E. Angell, 


22,688. Fire Extixov IsHERS, G. H. Downing, Londo > 

22/689. Tutte, &c., Fasrics, E. G. Brewer.—(C. @ 
and J. Pannevin, France.) 

22,690. Motor, C. T. Boeckler, London. 

22,691. Cart, D. M. Holmes, London. 

22,692. Vu_canisina and Dryinc Woop, C. Howard, 


mdon. 

22,693. Steam Roiiers, H. J. Haddan.--(The 0. 8. 
Kelly Company, United States.) 

22,694. Furnace for Repucinc Zixc Orgs, E. Dor, 
London. 

22,695. Retrevine Crrcuits, O. Imray.—( The Westing- 
house _— and Manufacturing Company, United 

tates. 

22,696. Tanks, F. E. Bliss.—(7he Standard Oil Com- 
pany, United States.) 

22,697. Vatve Gear, C. D. Abel.—(Prager Maschinen- 
bau Actien Gesellschaft Bohemia.) 

22,605. Respirator, C. P. Fielder, London. 

22,600. Stoves, E. J. R. Coxhead, London. 
22,700. Groves, H. Urwick, London. 

22,701. Utiuisine Steay, x Murrie, Glasgow. 

22,702. -tpaeanaa ConDENSED Stream, J. Murrie, 


22,708. ‘Maoazixe CarTripce Hoipers, P. Jensen.— 
(Wr. B Wheeler, United ove. ) 

22,704. SuLPHURIC Acip, H. H. Lake.—(Mde. Hanne- 
telle, France.) 

22,705. ENaAMELLING Iron Prats, H. Claus, London. 

22,706. Yarn Dyernc Macuine, L. Weldon, London. 

22,707. Toois, H. Port, London. 

22,708. Porous Carson for Batrerizs, W. Hellesen, 

ndaon. 

sg a hag Maxkino-vp Toxzacco, H. H. Wills and W. Rose 


22,710. PEA-SHELLING Macuine, G. H. Olney and 
J. W. Harbin, London. 
22,711. —— Surevp, L. Peroni and J. Burden, 


22,712. a Goops, J. W. Mackenzie. — (4. 
oa Pi —y x A London. 
IPES, 
22,714. Sprinos, H. R. Reudenbeth, Londo: 
22,715. Cups, J. Dixon.—(The Jones Menufaturieg 
Company, United States.) 
go Pan, T. H. Murphy and P. M. Zoeggele, 


22,717. Dyginc Yarn, L. Weldon, London. 

22,718. TrReEaTING Metats, G. D. Burton and E, E. 
‘Angell, London. 

22,719. Feepinc Apparatus for Prixtisc MAcHINEs, 
©. B. Cottrell, London. 

22, — Heatinc Metat by Exectriciry, E. E. Angell, 


on. 

22,721. Drivinc the Boxssrn in Corron Sperper 
Frames, J. J. Scholfield, London. 

22,722. KNIFE-SHARPENERS, H. Lake.—(The Peer 
Manufacturing Company, United States.) 

22,723. Stoppers for Botries, F. 8. Hume and J. F. 
Am! ienten. 


brose, 
22,724. Mixers or Beaters, A. C. Mitchell, London. 
22,725. ELEcTRic a W. H. Dingle and J. M. 
rq' 
— a _— Mirrors, A. H. Rowan, 


22, 727 — Motions for Looms, H. R. Ross, 
Manchester. 
22, = NEEDLE Looms, A. J. Boult, London. 
. STEAM —— ey 8. Strong, London. 
230 : meen din Lake.—(J. tata, United 
tates. 


22,731. Manuracture of Cuarns, H. H. Lake.—(F. P. 
Cady, United States. 

22, ‘~~ gaamaaaaas of ENAMELLED Inonwake, H. Claus, 

ndon. 

22,733. CoIn-FREED Apparatus, H. H. Lake.—(Stoll- 
werck Bros., Germany. 

22,734. + a Prorutacon of Vesszts, J. T. Car- 
5 o 


22,735. bares Borvons for Kitcuen Ranozs, &c., W. 
London. 
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22 peo Lirr, Putt, and Puss Jack, G. R. Phipps, 
maon, 

22,787. Gas Governors, W. Cowan, Edinburgh. 

22,788. Se_r Ciosine Cocks, J. Davey, Hite 

22,789. Roveuine Coos, B. Watkins Birmingham. 

22,740. PHOTOGRAPHIC CAMERAS, J. H. Smith, Birming- 


Os. Sams Magus Froors, G. Tellefsen and H. Hughes, 

anchi 

22,742. ll tor Perrumine Purposss, J. Ryder.— 
(B. A. Weidemann, Germany.) 

22, 743. REBECCA Pavewerasen, R. D. Hercat, London. 

22/744. SEPARATING en, 8. F. Samuelson and L. 
A. Wilstahm, 

22,745. Sanp Movuaana Macuings, D. Knowles, 
Willenh: 
= = Carsonic Acip Gas, &c., H. C, Bull, 

22,747. for Puriryinc Sewacr, J. T. Wood, 
Rochdale. 

22,748. Testinc StreNoTH of Corton, E. Appenzeller 
and E. Filleul, Manchester. 

22,749. ComprnaTion GARDEN IMPLEMENT, A, C, Sme- 
thurst, Manchester. 

22,750. Scnoot Siares, C. E. E. Clark, London. 

22,751. Preparina the Exps of Tunes for Screwino, 
R. Renwi wick, Sutton-in-Ashfield. 

_ a ENTRENCHING Spapx, H. Mullaly, India. 

een yy BLAcKING, ke, , Macuines, R. L. Tapscott, 
“7 

22,754. = Nuts, W. H. Heyte, Birmingham. 

22,755. a for Sprvnine, J. Ellison and J. Hall, 
Londo 

22,756. “Runway Sicnatiinc, W. Whittaker, Man- 
“ches 

22,757. FEED Rotxers, T. R. Marsden, Manchester. 

22,758. PaHotocraPHic Print WasHer, G. F. Firth, 
Wakefield. 

22,759. NEEDLE Merthyr 


22,760. InverTeD Coo Wee. Gear, D. Brown, 
mdonderry. 

22,761. Tospacco Pirz, J. and D. L. Caddick, Middles- 
brough. 

22,762. Preumatic Tires, E. Herbert, Bristol. 

ee. —. Conzs for Lamps, T. W. Smith and 

or, Birmingham. 

2,764. Gonutic Hair, W. Crook and E. Entwistle, 

22,765. oll Cars, H. Ormsby and W. Struthers, 
Glasgow. 

Se Sroprine Suips at Sea, J. A. F. and G. Hall, 


22,767. ‘Geues, T. Wrigley, Manchester. 
22,768. Hooxine Frames, H. and J. F. Royle, Man- 


Tureaper, D. Evans, 


22,769. SELF-acTING Brake for Bassinets, J. P. Cook, 
on, 
22,770. Strrreninc Bock - BoTToMED Trousers, J. 
We sen., Il. 
22,771. Transrortinc Hay, D. C, Delany, Borris-in- 


22,772. }RINDING Firss, J. Tilley, West Ardsley. 
22,778. Evectric Be.ts and Inpicators, C. F. Ennis, 


—, Sueer Suearnmnc Macuines, J. G. Nash, 
ion. 


22,775. OpgRaTING TaBLEs, J. Wood, London. 

2 =, Tor Jacquarps, W. T. Martin and W. Hind, 
mdon. 

22,777. Sarery Burrer, G. and E. Griffith, London. 

22,778. Assistinc Swimmine, I. Weinberger, London. 


22,779. Pneumatic Tires, F. J. Large and H. 8. 
eath, London. 

22,780. G Toot Hotpgrs, W. Patm: London. 
zara Rattway and Tramway Carrices, J. Steven- 
R. P. de Neufchastel-Sen: » France.) 

29,78: 782, ELECTRIC ARC Lamps, G. C. Fricker, London. 


22,788. Fastenine, &c., Buttons, C. de Kerpezdron, 
on. 
22,784. SHorteninc Srraps, M. Rost and J. P. Ort- 


mann, London. 
22,785, ump Maoyets, L. Pyke and E. 8S. Harris, 
22,786. Dryinc Boots and Ssozs, W. E. Bryan, 
Lond 


on. 
22,787. Propucine Pure Saccwarine, C. Fahlberg, 


on. 
22,788. Wire Suears, F. C. Turner, London. 
22,789. Heatino Apraratts, G. W. Harris, London. 
22,790. Frrepiaces, P. Fowler, London. 
7. gg Trousers, W. ‘Allott and W. 
rant, 


— Tivronnegy "Ranwar Sicnats, R. G. Marke, 
i ‘Deartae or Drawinc Patrerns, J. L. Delory, 


22,794. ame C. A. Sébin, London. 
22,795. Marnrarninc TemPeRatuRE, C. T. E. Lascelles, 


London. 
22,796. Screw Prore.ier, W. H. Stapleton, Twicken- 


22,797. Canp.esticks, W. Morris, London. 
22,798. Bepstgap, W. W. Horn.—({M. C. Taylor, United 
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27,799. Cuttisc Woop Fisre, W. W. Horn.--(J. Pratt 
and A. F. Falls, Canada.) 

22,800. Waeets, W. W. Horn.—(C. E. Bell, United 
States. 

22,801. Car Courtine, W. W. Horn.—(P. Lee and J. A 
0" Farrell, United States. 

22,802. FILTERING Apparatus, J. A. McNaughton, 
Manchi ester. 
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22,803. Boys’ Bracgs, J. W. Myatt, Burslem. 

22,804. Turrets, &c., of Sairs of War, E. T. Cannon, 
London. 

22,805. Ficutinc Tops of Snips of War, E. T. Cannon, 

on. 
~ Turrets, &c., of Forts, &c., E. T. Cannon, 


ion. 

22,807. Syrinoz, J. Bevis, London. 

22) 808. CALENDAR CLOCK, "T. Haycock, Derbyshire. 
22,800. Om Parts and Paint Sseevn, M. Williams, 
22, oe ee Orr ae from Hyprav.ic Mains, 
22, 811. foam Goeneed and | Stevenson, Nottingham. 
22,812. Trres for Cycies, C. Middleton and 8, Young, 


Glasgow. 
22,813. STEAM Enotnes, E. P. Bailey, London. 
22,814. Brake and STARTER Arrenasve, R. Clegg, 


ngsight. 
22,815. Prr~n Winprnc Frames, E. Barlow, Man- 
chester. 
22,816. : eee Letrers for Reapinc. J. Turner, 
22817. Drxamo Evecrric Macuines, J. H. Rider, 
+ age LeatHer Betts, D. G. fu Giovanni, 
22,819. Rercectine and VenTILatine Gas Lamp, W. C. 


22,820. TeLEPHones, E. F. Furtado, A. Elliot, and 
Chetham: Ld., 


“Strode, 
7 ‘Nors’noons, 4 &c., A.C. Thomson, 


22,822. Froors for Srapies, &c., A. Buchanan, jun., 
Ww. 
nel AvarM Sicnats, W. ©. Norman, 
22,824. Tasce Linen Faprics, J. A. Brown, Man- 
chester. 
22,825. 25. Mopruiina by Psorocraruy, H. Pétschke, 
22, 6. Jaws of Sprine Traps for Birps, J. Johnstone, 
22,827. VaLves and Vatve Gear, J. Wild and J. H. 
arsden, Oldham. 


22,828. SuppLy of Liquor {to Srizts, J.'J. and T. F. 
Meldrum, Liverpool, 








22,829. Sprincs for Winpow BLIND PuLuays, J. Pum. 
phrey, Birmingham. 


22,880. Improved RoiteR Skate, G. Spenco, 
Glasgow. 
22,831. DRor-DowN Gunsand Riries, J. W. Smallman, 
mdon. 


22,832. Stream Borers, R. Smallman, London. 
22, — Loven and Sxogs, H. C. Pretty and J. Hewitt, 


ano Gas and Hypro-carBon Enoines, W. Seck, 
ve 


22,835. wes PROVEMENTS in SYRINGE Cases, W. G. Suther. 
land, Liverpool. 

Rotary Kyire CLEANING Macuines, F, W, 
Follows, Manchester. 

22,887. Evecrric Arc Lamps, H. H. Bigland and J, 
Burns, Liverpool. 

— Lamp Curmneys, C. Wiemer, Liverpool, 
22,889. Preparation of MoRDANTS or Fixers, J. 
Hickisson, London. 

22,840. Dentirrice, C. W. Formby, Essex. 

22,841. Articte of WEARING APPAREL, F. Snape, 


don. 
22,842. Rotary Enoines, J. Lewthwaite, London, 
22,843. Sack-HoLpeR, A. Kiraly, London. 
22'844. Syrincine Hops, H. 8. and F. Tett, London. 
29,845. TeLEscoric Firs, &c., Lappers, G. W. Melvin, 
n 
22,846. Reservoirs for Oi, &c., J. L. B. Pempler, 
Chatham 


22,847. Ow Moror Enornes, C. D. Abel.—(The Gus 
"Motoren Fabrik Deutz, Germany.) 
22,848. Umprevvas, &c., H. Windmiiller and M. Keffel, 
ndon. 
22,849. Lerrer-noxes, F. T. Krauth, Birmingham. 
22,850. Barsep Grip, A. Norman, London. 
22/851. Nasa Respiratino Cueck for Horses, H. M. 
Sandbach, London. 
22,852. ELectric Merers, F. Teague, London. 
22/853. Macarne for Curtina Diamonps, D. Rodrigues. 
~{B. Leytens, Belgium.) 
22,854. Execrrotysis of Meraus, E. Placet and J. 
Bonnet, London. 
22,855. EXTRACTING Curomium, E. Placet and J, 
mnet, London. 
22,856. EXTRACTING Caromium, E. Placet and J. 
obonnet, London. 
857. Borruss, R. B. Breidenbach, London. 
3's58. ELectTricaL MEASURING APPARATUS, zB. L. 


Mayer London. 
22,859. BREECH-LOADING Fire- anMs, H. 8. Maxim, 
London. 


—, REPEATING or MaGazine Fine-aRMs, U. Marga, 
ndon. 


22,861. Deapeninac the Sounp of Escapine Sream, 
&. 6. Thompson and T. W. Duncan, Glasgow. 

22,862. Pacxino Rinos for Pistons, &c., J. Mackie, 
Glasgow. 

22,863. eg and Feep-waTer Heaters, L. 
Burnet, G 


22,864. Sarery SovoLa, A. Bedding, London. 
22,865. TaBLe Quorr Game, E. L. Brown, London. 
22,866. AppLiances for ENABLING DeaF Persons to 


22, 869. Venice, H. 
22) pod’ — Marner, J. Pullman and H, 
22,871. a of Execrriciry, J. J. Atwood, 


ion, 
22,872. Riert: System of Evecrric Tusine, CO. W. C. 
Rietti, London. 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Ofice Official Gazette. 


462,570, Provectitz, A. Martin, Birmingham, Eng 
nd,—Filed July 25th, 1891. 

Claim.—{1) A shell or explosive Eo having 
the base formed in or contracting the rear 
end of the body of the shell behind and around an 
externally-threaded ring or bushing screwed into the 

-threaded body of the shell, substantially as 
and for i specified. (2) In an explosive 
projectile or i the combination of an internal rin 
or bushing, and a base formed by the inwardly-turn 
body poi on in rear of the ring, and a screw-threaded 


(462,570) 


























socket er through both to receive the fuse 

substantial] (3) In an explosive pro- 

threaded or 8 ell, i combination of the internally- 

rtion with an externally-screwed 

ngs ip A lindrical and y conical form, 

ed’ therein, e rear end of the body portion 

wrt contracted around the conical past of the bush- 
ing, as described. 


463,187. Enorveer’s Wrencu, D. H. 
Fla.—Filed July 18th, 1891. 

Per wrench havi owes he fixed jaw provided with 

transverse curvilinear n es or grooves, a fixed rest, 

and a connecting deep throat of a height sufficient to 

enable the wrench be rotated about the nut to 

obtain a fresh hold on the same without removal from 


Carpenter, 





the nut, jaw es rest diverging in curved lines from 
the throat and Roving a general convergence thence 
outwardly, thereby adapting Ay wrench to be slipped 
about the nut, so as to engage it first with an outer 
notch, and then with an A notch successively, 
substantially as described. 








Eprs's Cocoa.—GRaTEFUL AND ComrortTinc.—‘‘ BY 
a thorough knowledge of the natural laws which 
npg the operations of digestion and nutrition, and 

yy acareful application — the aa Pe gene of well- 
selected Cocoa, Mr. Epps our breakfast 
tables with a delicately fi cucouee beverage which may 
save us many heavy doctors’ bills. t is by the 
judicious use of such articles of diet that a constitu- 
tion may be ually built up until strong enough to 
resist every tendency to disease. Hundreds of subtle 
maladies are floating around us ready to attack wher- 
ever there is a weak point. We may eseape many & 
fatal shaft by keeping ourselves well fortified with 
pure blood and a properly nourished frame.”—Civi/ 
Service Gazette.—Made simply with boiling water or 
milk. Sold only in packets by Grocers, labelled— 
“James Epps AND , Homeopathic Chemists 
London.”—Apvt. 
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THE GERMAN RAILWAYS. 


In Germany at the present day officialism reigns 
supreme; it pervades every phase of life, from the army 
downwards. The German railways form no exception to 
this rule, and private enterprise has for a long time prac- 
tically ceased to exist. We in England are constantly 
being told by those importunate “ State faddists”’ of the 
inestimable benefits, the enormous economies, the 
centralisation and simplification that would immediately 
ensue were our railways taken over by the Government. 
Let us therefore take a glance at our German neighbours, 
where the State holds despotic sway, and where the 
evils (?) of competition—universal and ubiquitous com- 
petition, as Mr. Acworth has it—have long ceased to exist. 
Possibly we, who are so prone to grumble at the smallest 
failing, may learn to be wise in time. 

He most be a bold man who in Germany undertakes to 
criticise the action and doings of his Government. A 
pamphlet has recently been published in Berlin, entitled, 
“Railway Grievances of a Layman”—* Hisenbahnbe- 
schwerden eines Laien”—by G. A. Schlechtendhal, the 
contents of which can hardly be very pleasant reading 
for the German railway officials. The writer sets forth in 
plain, straightforward language, the present wretched 
state of affairs. He begins by saying: ‘‘ We Germans 
pride ourselves that nowhere are things better than at 
home; only in one country, in England, do we feel a 
slight sense of shame in comparing our respective con- 
ditions. There we are without doubt behindhand. When 
our railways were taken over by the State we welcomed 
the change as the commencement of better things, and 
without doubt great simplification and economies have 
ensued; but the spirit of real improvement has vanished. 
One single fact suffices to prove this. In 1879 the time 
occupied on the journey from Berlin to Cologne was 
twenty minutes quicker than in 1889. In 1879 there was 
competition between the Cologne - Minden and the 
Bergisch-Markisch Companies, now there is none.” The 
writer goes on to say that public criticism ought to have 
taken the place of competition in urging improvements 
and better facilities, but the public is too lazy ‘even to 
write a post-card signing his name to a grievance.” 

Comparisons between the services of the two countries 
serve only to show how greatly inferior the German 
trains stand both as regards number and speed. Take, 
for instance, Berlin to Munich ; there are two expresses, 
first and second-class only, at express fares, which take 
12} hours. London to Edinburgh is practically the same 
distance—400 miles—here we have seventeen expresses, 
three of which take 84 hours, eight take from 8% to 10 
hours, and the rest from 10 to 12} hours—third-class on 
all trains. With very nearly double the population, 
Germany carried in 1888, 206 million passengers to 
England’s 7404 millions. As regards speed, it is not 
merely a question of putting on faster trains; anyone 
who has travelled much in Germany must have been 
frequently shaken to bits in a train going at the furious 
rate of 50 kilometres (31 miles) an hour. The permanent 
way is not nearly heavy enough, nor are the coaches 
sufficiently strong to allow of English speeds. A writer 
in the Zeitung des Vereins deutscher Eisenbahn- 
Verwaltungen refers to the South-Eastern Railway in 
glowing terms having, as he says, ‘‘ actually covered the 
distance from Dover to London—75} miles—in two hours 
without a stop; the carriage running wonderfully smooth, 
gave one the impression of an easy gliding motion.” To 
take the poor much-abused South-Eastern Railway as an 
example of what travelling should be will be duly appre- 
ciated by English railway men; at the same time it 
reveals a state of affairs in Germany hardly to be envied. 
Herr Schlechtendahl has evidently been inspired by 
reading Foxwell and Farrer’s ‘‘ Express Trains, English 
and Foreign,” and the disparity in the number of trains 
between towns in Germany and in England strikes him 
very forcibly. ‘‘When we look at the Leeds-Bradford 
service, with its seventy-one trains, twenty-two of which 
are expresses, or Bradford-Halifax, with forty-two trains, 
including fifteen expresses, and then compare this with 
our own Barmen-Elberfeld, Diisseldorf-Cologne service, 
the matter goes beyond a joke.” 

The express mileage of Germany—i.e., trains which 
attain an average speed, including stops, of twenty-nine 
miles an hour—is at present about 40,000 kiloms. 
Supposing, says Herr Schlechtendahl, that we were to 
double the number of our express trains, and reckoning 
at the English rate of one shilling a-mile = 63 pfennigs 
the kilometre as the cost of running a train, the extra 
40,000 kiloms. would cost just 9} million marks per 
annum, who doubts but that it would more than repay 
itself by the increased traffic which would ensue.! 
There is, however, another side to this question. For 
the year 1888-89 the net profit of the German railways, 
after deducting interest at 3% per cent., was 181} million 
marks — £9,000,000 — and the returns show a steady 
increase every year. Surely the railways being worked 
by the State for the benefit of the community at large, 
efficiency should be made a first call. The country has 
a right to demand that this money, instead of being 
handed over to the Treasury in order that the State 
coffers may be replenished, should go to building better 
stock and better roads. We are not quite strangers to 
this sort of proceeding in England. Every year our 
Post-office hands over to the Treasury large sums, which 
many people think should be spent on further improving 
the various postal services. 

“Who can tell,” says Herr Schlechtendahl, ‘how far- 
reaching would be the benefits which would accrue were our 
train service raised to the English level? The merchant 
might travel daily fifteen or twenty miles to his place of 
business without having to spend half the day in the 
train as now. Does not the London banker, or the 
Manchester merchant, cover the fifty miles from 
Brighton or Southport in little more than the hour?” 

Finally, our German grumbler puts in a plea for the 





_} Foxwell gives the English express mileage for 1889—i.e. forty mil 
n hour—as 62,904, x ” al init tai 





poor night travellers. ‘It surely is not human to cram 
six or eight people into one compartment, there to be 
shaken and ac ra together for a whole night long.” 
The traveller in England who is wont to grumble loud 
enough if he cannot get a corner to himself on a long 
night journey, should try for once a trip in a German 
train packed « la sardine. 

We have heard a good deal lately as to the grievances 
of railway servants in England. If some of our men 
who have lately been out on strike had to do the work 
of a German goods guard, he might strike with some 
show of reason. German goods trains are mostly made 
up of fifty or sixty trucks, every ten or a dozen of which 
are under the charge of a guard, who, besides doing ull 
the yard shunting, has to look after his trucks while 
running. For this purpose he is provided with a seat, 
just a plain wooden board fixed on the top of the wagon, 
without the smallest protection from the weather. Here 
sits the poor guard—summer sun or biting frost it is all 
alike for him, he has just to put up with it. During the 
late severe weather these men might be seen to alight 
from their seats absolutely perished with cold. No 
wonder, with the thermometer at zero. 

Asin America, German railways are carried straight 
into the large towns without any provision being made 
for the street traffic other than by level crossings. Of 
course this entails serious delays such as would never be 
tolerated in England. Take Dresden, for instance; the 
main line between Berlin and Vienna is carried right 
through the heart of the town, traversing the principal 
streets at right angles. Under such conditions express 
trains are severely hampered. As for the street traffic, 
it must be delightful waiting for the passage of a couple 
of expresses and a sixty-truck goods train. In the heat- 
ing of the carriages German trains are much better pro- 
vided than ours, steam from the engine carried the whole 
length of the train by means of flexible pipes being the 
usual method. As to the method of communication, we 
might well take a hint from the admirable appliance now 
almost universally adopted. A handle is placed in each 
compartment, within easy reach of the passengers, by 
means of which the continuous brake is instantly applied 
throughout the train. 

It is to be hoped that Herr Schlechtendahl’s strongly- 
worded pamphlet has not been written in vain. Shortly 
after its appearance one of the leading German news- 
papers, the Dresdner Zeitung, had a leading article on 
the subject, urging the importance of quicker and better 
facilities. The Standard of July 29th had the following 
telegram from its Berlin correspondent:—‘‘ Some im- 
portant reforms are shortly to be introduced on the 
Prussian railways. They will not much affect the 
passenger fares, but will, 1t is hoped, improve the speed, 
safety, and comfort of railway travelling in this country.” 

Finally, it would not be fair to our neighbours were we 
to grudge them credit where credit is due. Improve- 
ments of an almost startling nature have been carried 
out last summer in the Berlin - Hamburg service. 
Foxwell’s ‘‘ Express Trains” gives the best train between 
these towns as occupying 4 hours 29 minutes. Last 
summer the service was as follows :— 


One train in 3 hours 24 minutes | 
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The timing of these trains is high even according to 
English standards, though of course they are limited to 
first and second-class only at express fares. It would be 
interesting to know if booked time is kept in actual 
running. The gradients are very easy over the whole 
route. The two fastest trains run as under :— 


Berlin to Hambury—Schlesuig-Holstein State Railway. 




















A B 
Kils. Miles. Station. Ee . | #4 an, 
| Time. Speed. Time. Speed. 
Berlin ... dep.) 7.13 11.15 
| \ 503 \ 48-5 
126} 78} Wittenberge,arr.) 8.43 J 12°52 | 
| ; J 
dep.| 8.48 12°57 
end | 54-20 \ 49-25 
2855 177 | Hamburg... arr.! 10.37 J 2-57 J 
Average Speed. 
A. 
Including stop, 177 miles in 204 minutes = 52 miles per hour. 
Excluding stop, 177 >y 1200 pa = 53°3 ee 


Including stop, 177 miles in 222 minutes = 47°8 miles per hour. 
Excluding stop, 177 95 al? a = 48°94 ° 








PENINSULAR AND ORIENTAL STEAMER ROME. 


In THE ENGINEER, of October 2nd, 1891, we described 
the operation of lengthening the Peninsular and Oriental 
steamer Rome, which had just been carried out at 
Greenock, by Messrs. Caird and Company, the builders 
of the vessel. As was then stated, this vessel—which was 
built ten years ago—has now been increased from 430ft. 
to 450ft. in length, and this has been effected, not in the 
ordinary way by cutting the vessel amidships and then 
introducing the added portion, but by the removal of 
102ft. of her bow, and the substitution of a new bow 
122ft. long in its place. Having already described in 
detail the bold and ingenious manner in which this work 
was successfully carried out in September last, it is not 
necessary now further to allude to the subject. 

Unfortunately, as was stated in the article before 
referred to, the Rome accidentally took fire a few days 
after coming out of dry dock, and the damage to the 
cabins and hull at her afterpart which was then sus- 
tained was so considerable as to defer her completion 
by about six weeks. On Friday last, however, she was 


able to go upon her official trial trip on the Firth of 
Clyde; and those who were privileged to be present upon 
that occasion had an opportunity of remarking how 
skilfully the lengthening operation had been performed, 
and of noting the improvements which at the same time 
have been effected throughout the vessel. 

In the first place, then, the Rome has been supplied 
with new engines and boilers by Messrs. Caird and Co. 
Originally she had compound engines with four cylinders, 
in two pairs arranged tandem, two of the cylinders being 
44in. and two 82in. diameter, and with a 66in. stroke, the 
boiler pressure being 901lb. She now has tandem triple- 
expansion engines with cylinders 29in., 29in., 63}in., and 
100in., and with a 60in. stroke. Steam is supplied from 
four boilers, two of which are double-ended, 143ft. in 
diameter and 203ft. long, while the other two are single- 
ended and 144ft. in diameter, there being in all eighteen 
furnaces, and the working steam pressure 1601b. per 
square inch. The boilers are fitted with Howden’s system 
of heated forced draught; but unfortunately, owing to the 
partial failure of the fan engines—supplied by another 
maker—it was not possible to obtain the full advantage 
of the forced draught during the trials. The mean of a 
series of runs on the measured mile showed a speed of 
nearly 153 knots, which would doubtless have been 
improved upon had the full benefit of the forced draught 
been obtained. This speed is upwards of a knot in excess 
of that obtained under more favourable conditions of 
immersion before the alterations. 

Notwithstanding that the added length affords addi- 
tional displacement, yet it must be borne in mind that 
being situated at the bow, the increase of structural 
weight is proportionately in excess of the added buoy- 
ancy. Besides this, considerable additions have been 
made to the hull, chiefly by the erection of an entire 
range of houses on each side of the engine and boiler 
casings below the promenade deck, so that at present 
there is only an ordinary passage way on each side between 
the houses and the bulwark rails. Formerly the mean 
draught of the Rome on trial was 19ft. 6in., but last week 
she was tried at a mean draught of 21 ft. 2in.; the excess of 
displacement in the latter case over the former being 850 
tons. It is worthy of remark that the increase of speed 
was made at the cost of 800 additional indicated horse- 
power, that developed by the engines last week being 
5800 indicated horse-power, with sixty-two revolutions per 
minute. 

Improvements in the hull and engines have not been 
effected without something being done to modernise and 
enhance the passenger accommodation. The main 
saloon has been newly decorated in a manner pro- 
ducing an effect which is pleasing to the eye without 
suggesting any attempt at costly magnificence. The 
drawing-room, which was previously immediately above 
the main saloon, is now situated a stage higher, upon 
the promenade deck, the intervening space on each 
side of the illuminating and ventilating ‘“‘ well” being 
now occupied by a superior class of state rooms. 
Above the “ well,” and illuminating both drawing-room, 
dining saloon, and intermediate space, is a large dome- 
shaped skylight of stained glass, the appearance of 
which, as seen at a great height from the deck of the 
dining saloon, is very effective. ‘The state rooms and 
lavatories are fitted throughout with the most modern 
arrangements for the comfort of passengers, an in- 
stallation of electric lighting has been fitted, and the 
changes everywhere to be seen in the internal arrange- 
ments of the Rome are of the same high order. Viewed 
externally, there can be no question of the advantages 
derived from the 20ft. additional length, and this is more 
particularly seen in the improved sheer of the vessel. 
The alterations in the Rome must have proved very 
costly, but it is to be hoped that not only the passengers 
but also the owners of the vessel will experience some 
benefit from what has been done. That the Peninsular 
and Oriental Company sees good reason for its expendi- 
ture seems evident from the fact that the sister steamer 
Carthage is now about to undergo a similar trans- 
formation. 








ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS. 


Australia: Labour strike-—The United States Consul at 
Sydney reports:—The labour strike which began in the 
principal seaport towns in August, 1890, was the most 
extensive and serious that has ever occurred in these 
Colonies. Commerce and trade were everywhere nearly 
paralysed. The causes that led to the strike were extremely 
trivial, and confined to one branch of industry, but the ramifi- 
cations of the strike were so varied and its power so potent, 
that almost every class of the community was affected by it. 
In the early part of July a difficulty arose between the 
Tasmanian Steamship Navigation Company and the 
Federated Seamen’s Union at Sydney about the d‘scharge of 
a fireman from one of the company’s vessels, the lattcr con- 
tending that the man had been discharged because he was a 
delegate of the society, and demanding his immediate rein- 
statement, failing which the crew would give the usual 
twenty-four hours’ notice. The company replied that the 
man was discharged because it was their interest to do so, 
that the man was not known to be a union delegate, but that 
he might join any of the company’s other steamers. The 
Union rejected this explanation and the crew were called out. 
Other steamship companies felt aggrieved, and owners deter- 
mined to insist on their right to manage their own affairs, 
and pledged themselves to employ both Union and non-Union 
labour. About this time dissension arose between the ships’ 
officers and owners on the question of wages, which the 
officers stated to be inadequate; also that they had tried 
repeatedly to have their pay increased without result, and 
despairing of getting justice in any other way, they were con- 
strained to join the Union. A majority of the steamship 
owners were willing to grant higher wages, but on condition 
that the officers would enter into an obligation not to affiliate 
with any of the Trade Unions or Labour Societies. The 
officers refused compliance with this condition, and joined the 
Seamen’s Federated Union. Public sympathy was at first 
with them, but when the demands of the Union became 





more and more importunate, people began to question the 
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propriety of these affiliated societies acting as censors in 
matters which -they did not understand, and which in no 
way concerned them as distinct and separate organisations. 
Several officers withdrew from the Union, and by their action 
induced others to follow. The longer the strike lasted the 
more unpopular it became. A conference with the employers 
was earnestly demanded by the Union for the settlement of 
the difficulties, but the employers would not accede to the 
demand. One association after another was called out by the 
Trades and Labour Council, and the prompt manner in 
which the orders were obeyed struck everyone with amaze- 
ment. When the maritime labourers struck it was owing to 
& quarrel with the coast steamship companies ; but, in time, 
all steamships, both foreign and inter-colonial, were involved. 
The next step of the Union was to “boycott” any steamer 
wanting coal; the miners of Bulli were ordered to strike, and 
threats were made to extend the strike to other mines. A 
dispute then:arose between the silver miners and their 
employers. The managers of the Broken Hill Proprietory 
Company in the Barrier Ranges, tiring of the strained 
relations with the Trades and Labour Council, and not being 
able to come to any satisfactory arrangement, closed. Other 
companies followed, and in a short time over 11,000 men were 
thrown out of work in the Broken Hill district alone. After 
weeks of delay and discussion an ent was arrived at 
between the employers and the Amalgamated Miners’ Associa- 
tion, by which the miners were allowed to resume work. The 
agreement set forth, inter alia, that no question of any kind 
in connection with any other labour organisation should form 
the basis of a dispute, only questions affecting miners and the 
employers to be considered a matter on which arbitration 
should be resorted to. In the event of a trades council or 
other body outside the Amalgamated Miners’ Association of 
the Barrier district calling the latter out, for disputes foreign 
to the miners or men, they will refuse to come out. It was 
for a time thought that other associations would make similar 
terms with their employers; but no steps were taken in that 
direction, and the Trades and Labour Council still insisted on 
a conference. This being refused, a number of leading men 
in the Colonies took the side of the workmen, and contribu- 
tions for the strike fund were freely made. Several attempts 
to bring about a conference between the Employers’ Associa- 
tion and the Trades and Labour Council were made; but the 
former strictly adhered to their refusal, giving as their reasons 
that the contest was solely on vital principles, upon which the 
attitude of both parties had been clearly defined, and until 
some signs of wavering were given by either side it would be 
useless to enter into a conference. They had stated dis- 
tinctly, from the time the question of conference was first 
broached, that nothing could be gained by entering into it. 
They had been forced into a struggle for the right to manage 
their own affairs. The terms upon which they had expressed 
themselves willing to conduct their business in the future 
were only such as were required to make their position as 
employers tolerable; and so long as the principles for which 
they contended failed to meet with acknowledgment from 
the other side, they had no alternative but to continue the 
struggle. Matters seemed to grow worse and worse, and the 
Labour Council threatened to call out the gas stokers in 
Sydney, and it was generally believed, in the event happen- 
ing, that Sydney would be enveloped in darkness, as was the 
case in Melbourne. The gas company of Sydney obtained a 
further supply of coal, and with the help of non-union 
labour managed to keep up the gas supply at reduced 
pressure. Coal could only be obtained at extraordinary 
rates, and a number of ships, including three or four from 
the United States, were obliged to leave here in ballast. A 
difficulty also arose with the exporters of wool, The Labour 
Council refused to allow their men to carry wool not shorn 
by union labour to market. The employers, failing to get 
help, carted the wool to the ships themselves, under the 
escort of police and special constables. The cause of the 
union was greatly weakened by the violence of the mob, 
and, being unable to come to terms wich the employers, 
the union called out the shearers, one of the strongest and 
best organised bodies in the Colonies; but they were not out 
long, as they would have been a very heavy drain on the 
Labour Council’s resources. The union societies in Mel- 
bourne, Sydney, and other places contributed freely towards 
the strike fund, in spite of difference of opinion as to manage- 
ment, as much as £1000 being raised in one day. In time 
many trades became dissatisfied through being out of employ- 
ment, and wished to resume work on the old terms. Many 
societies showed signs of yielding; but the coal miners, 
who in New South Wales had been idle for a considerable 
time, seemed more determined than any other to hold out, 
and persistently refused to resume work except on condition 
that the employers would consent to a conference. Coal 
could not be had at very high rates. The supply for 
the railways was insufficient, and as no arrangement could be 
made with the union, the Government entered into an agree- 
ment for a supply to be cut by free labour, and a number of 
men were sent from Sydney to work at the Carramell Mine at 
12s. 2d. a-day, cooked rations, and 6d. extra for every ton of 
coal cut. Work was also begun at Mount Kembla; but in 
both instances under adverse circumstances, owing to dis- 
turbances caused by the union men. Work was by the 
free labourers in a number of other mines, and although the 
quantity of coal cut was far from sufficient, progress was made. 
At the end of October the strike was practically over; free 
labour was being employed in all the Colonies. Vessels had 
no difficulty in loading and discharging cargoes in Sydney, 
Melbourne, Adelaide, and Brisbane. The chief trouble was 
an insufficient supply of coal. The coal mining industry has 
hitherto been one of the most important in the Colonies, the 
output of the New South Wales mines amounting to con- 
siderably over 3,500,000 tons a-year. About 800,000 tons are 
exported to Victoria, and between 300,000 and 400,000 tons to 
the Pacific coast of the United States. Previous to the strike 
over 10,000 persons were employed in connection with the 
mines, nearly 8000 underground; and their average earnings 
were more than double those in Great Britain, i.c., if based 
on the calculation that the miners receive in wages in the 
latter country the same proportion of the value of the coal as 
in New South Wales, which Mr. Coghlan, the Government 
statistician, estimates at 40 per cent. of the selling price at 
the pit’s mouth; but it is difficult to make an exact com- 
parison between miners’ wages here and in Europe, because 
here most are paid by piece-work. The minimum hewing 
price at the Newcastle collieries is 4s. 2d.; at Illawarra, 
zs. 44d. to 3s. 63d.; at the Western district, 2s. 44d. a-ton. 
The miners’ wages are from 8s. 04d. to 12s. 2d. per day of 
eight hours. It appears that a miner in New South Wales 
extracts annually 479 tons of coal, which, calculated at the 
mean price of Ys. 34d. a-ton, amounts to £222 12s. per 
annum, against 383,*, tons extracted by each miner in Great 
Britain, amounting at 7s. 1d. per ton to £135 13s. 





New Zealand : Organised Labour in.\W—The United States 
Consul at Auckland reports :—The condition of the New 
Zealand labourer is as good as that of any other. Wages are 
reasonably high, and produce cheap. Theclimate is mild and 
equable. He has more privileges and holidays than are 
obtainable elsewhere, works less hours in the week and 
receives more pay in proportion than he would in most 
countries, and is well provided for in every respect. Nowhere 
is labour so thoroughly organised. Nearly every branch in 
which a dozen men can be convéniently ~ + together is 
organised into a union, which affiliates with others, thus 
forming a powerful combination of labour unequalled for 
unanimity of sentiment and common interests. If one 
union goes on strike, the others make common cause with 
and assist it by substantial contributions to the strike fund, 
even when the recipients are not affiliated with any other 
labour organisation in the Colony. The labour unions are 
irresistibly powerful, have the destiny and welfare of the 
Colony in their hands, and can demand and obtain any 
reform they may desire. Capital in its disorganised state is 
utterly powerless to resist the compact combinations of 
labour everywhere confronting it, and the sympathies of the 
masses generally are with the unions. LKight hours area 
day’s work in nearly all branches, but until lately railway 
employés, over 4000 in number, and whose union is one of 
the strongest in the Colony, had to work ten hours. The 
employés, thinking they had grievances to be redressed, 
communicated with the Railway Commissioners, a body 
appointed by Parliament for a certain number of years to 
manage the railways, and having all control thereof. The 
only obstacle to an amicable settlement of all differences 
was the question of eight hours a day; the leaders of the 
union demanding that eight intermittent hours should con- 
stitute a day’s work. The Commissioners conceded all but 
this, but to prevent a strike which was imminent, not only 
of railway employés, but of coal miners, seamen, &c., a com- 
promise was arrived at by which eight continuous and nine 
intermittent hours were to constitute a day’s work on the 
New Zealand railways. Several lodges of the Knights of 
Labour have been organised here, but do not make the 
anticipated progress, the reason given being that their 
principles are too liberal, embracing too many kinds of 
labour. A well organised branch of the labour unions is 
composed principally of assistants and clerks in retail shops, 
with the object of obtaining the closing of retail shops at 
6 p.m. from Monday to Friday inclusive, and 1 p.m. on Satur- 
day. There was a Bill before Parliament in 1890 calculated 
to do away with strikes by creating a board of arbitration, 
to which all disputes between masters and men would have 
to be referred. The employer or employers were to appoint 
two members, the labour unions two, and these four to elect 
an umpire, the decision of the board to be binding upon all 
concerned. The Government, recognising the growing import- 
ance and power of the labour and trade unions, at their 
instance introduced a measure of labour legislation called, 
“The Factories and Shops Bill,” under which inspectors and 
medical officers were to be appointed to examine all factories 
and workshops. The sanitary provisions were very strin- 
gent, and to be administered by the local boards of health. 
Factories were to be kept clean, not over - crowded, 
properly lighted and ventilated. Each worker was to 
have a certain space allotted according to the nature 
of the work. Except in newspaper offices no persons 
under eighteen were to be employed continuously over five 
hours without an intermission of at least halfan hour. In 
all factories special rooms were to be provided for meals. 
Bakehouses were to be specially dealt with, and be kept 
scrupulously clzan and lime-whited. The ages were fixed 
under which no person could be employed in certain 
deleterious trades, such as match-making, &c. No one of 
either sex under sixteen was to be employed more than 
forty-eight hours a week in the manufacture of articles for 
sale or trade. No one under fourteen was to be employed 
in any factory or workshop, and no one under fifteen who 
had not passed the fourth standard of education. No one 
under sixteen was to be employed without a certificate of 
fitness from the medical officer of the district. No boy under 
fourteen, or girl under sixteen, was to work in any factory 
between six in the evening and six in the morning. Boys 
under sixteen, and girls under eighteen, were not to work as 
type-setters in any printing office for longer than eight hours 
a day, nor between six in the evening and six in the morning. 
Every woman and person under eighteen was to have five 
full holidays in the year, and every day set apart as a public 
holiday ; also a half-hcliday every Saturday afternoon from 
two o’clock, and to receive ordinary working wages on such 
holidays. All shops other than booksellers, coffee houses, 
confectioners, druggists, eating-houses, fish and oyster shops, 
fruit and vegetable shops, news agents, restaurants, and 
tobacco shops were to be closed every evening except Satur- 
days at six o’clock, and on Saturdays not later than ten 
o’clock. Any city or borough might make bye-laws for 
closing any shops at an earlier hour and limit the total 
hours to eight a day. Among other penalties was one of 
£104 for death or injury of any employé by neglect of 
employer. Parents were held responsible, and in certain 
cases liable to a penalty for permitting their children to 
work in violation of the Act. In many instances the 
Press of the Colony, even that part strongly advocating the 
cause of labour, considered the introduction of such measures 
injurious to the establishment and development of local 
industries throughout the Colony. Owing to the safeguards 
with which this Bill surrounded the employment of labour, 
and the tendency of the labour organisations to demand 
excessive pay and privileges, it seriously threatened the con- 
tinuance of the cordial relations that existed between 
employer and empluyed.* Unless there is a modification of 
the labour demands in the near future, a crisis is certain. 
Capital is frightened, and will not be employed in new under- 
takings, or in developing new industries until a better 
understanding between it and labour is obtained. The want 
of this is a serious loss, both to labour and every interest in 
the Colony. The average rates of wages are for:— 








Lowest ¢ Average. Highest. +t 

a@ad a & s. d. 8. d. 
Bricklayers, perday .. 7 0—10 0..11 1)..12 6-14 0 

ters ” - 7 O0O—9 0..10 2..11 0—18 0 

Engine drivers __,, - 10 7.. -— 
asons a 8 0-10 0..10 7%.. 11 0-14 0 
Miners a $6-8 6... 9 1 8 0~10 0 
Painters oe $68 ¢.. 9-3 10 0-12 0 
Plasterers A 8 0-10 0..11 1 12 0-15 0 
Plumbers = $6-8 6.0 ..2 9 
Shipwrights 4 8 0—9 0..10 74... 10 0—12 0 
Smiths * o 8 86 -- 10 1 10 0—12 0 
Stonebreakers, per cu. yd. —  .. & B. 
Wheelwrights, perday.. 8 0—9 0.. 9 } ll 0-12 0 
Labourers ” 6 0-6 0.. 67 7 6&8 0 





1 Previous to the late strike. * The Bill did not pass, but was intro- 
ducei again the next session in a somewhat modified form. 
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Wages vary according to locality and trades, the lowest being 
Auckland and the highest Otago. The ordinary working-day 
is eight hours. The prices of provisions are for:— 























Lowest. t Average. Highest. 
8. d. 8. d. 8. d. 8. d. 8. d, 
Bacon, per pound .. oe, ie ae — 
Beef rf 1 « 0 8-0 B.. O 4 .. O MO 5 
Bread, per4lb.loaf .. 0 4-0 5 .. — .. 0 7-0 & 
Butter, fresh, perpound., 0 6-0 8 .. 010 .. 010—1 1 
» _ salt ” é0 o @F oe 
Candles 0 ‘ .. O 8. — 
Coffee » a a ® on. bd, S..e0 26 6 
Ham ca os — . 010. -——— 
Milk, perquart... vo @@. 
Mutton, per pound.. 0 2-0 2%.. 0 8 .. O 4-0 5 
Pork ” ee ©s-9¢..8688 .. 0 G=—@ 7 
Potatoes, per cwt. .. 40-8 0 .. 67 ..10 0-15 0 
Salt, per pound ae 9 @ Ba 
Soup 9 oe ae — . 0 1%.. 
Sugar . oh Age eae 08 
24 10— 4 0 


Tea ss mers Ot ee °F. 

Clothing is from 6d. to 5s. in the pound dearer than in England. 
The rent of a four-roomed house is from 2s. 6d. to 4s, 
a-week. In Auckland that of a three-roomed 3s., of a four- 
roomed 5s. In Canterbury, at Christchurch, within the city, 
10s. to 14s.; in suburbs, 8s. to 10s. In Taranaki, 2s. 6d. to 
4s., all with sufficient ground to grow vegetables. In some 
districts six-roomed houses have been built for £200 each, 
Municipal taxation must not exceed 2s. in the pound. Coal 
is 34s. 11d. per ton. 

During 1888, the depression, which had most seriously 
affected all the principal industries, began to pass away, and 
the Colony steadily increased in prosperity until August, 
1890, when the great shipping strike so disorganised trade 
that every industry received a severe check. ‘The strike 
ceased at the beginning of November, and the prospects 
of the Colony are very much what they were before. 
Imports in 1890 decreased by but 437,097, or 6 per cent. 
under those of 1889. Exports have increased, those of 1890 
by £472,435, or 5-05 per cent., over 1889, and £2,945,531, or 
42°85 per cent., over 1887.} Artisans and mechanics are not 
in demand at present, the tendency to flock to the towns 
having overstocked the market. 








LONDON IN BRUSSELS. 


DurinG the past year the great and vital question of the 
Brussels sea canal has made much progress, principally owing to 
the zeal and activity of the Provincial and Technical Commissions, 
M. de Vergnies, the able president of the Cercle des Installations 
Maritimes, has lately given a very clear and complete account of 
this important project of the transformation of the Willebroeck 
Canal into a water way, which will enable ocean-going steamers 
to enter the port of Brussels. The gentlemen who have the good 
fortune to be members of the Technical Commission have spent 
the summer most agreeably in excursions to Rotterdam, Havre, 
Bremen, Mannheim, Rouen and elsewhere, and a mass of valuable 
information has thus been acquired respecting modern inland 
water communications. The main lines upon which the Brussels 
sea canal is to be constructed appear now to be laid down: the 
— is to be 214ft. for the permanent masonry work, such as 
locks, bridges, and quays, but by a singular short-sightednese— 
peculiar to all commissions of all nationalities—the bed of the canal 
ws to be provisionally three feet less ; the lock at Trois-Fontaines is 
to be suppressed and replaced by another just above the one at 
Humbeek, which will raise the water-line of the second reach by 
about seven feet, and in principle the idea is to raise the water-line 
of all the reaches instead of greatly deepening the bed of the 
canal. But the most important decision that has been taken is 
that of making the maritime canal empty into the Rupel, below 
the Boom Kauway bridge; thus obviating one of the greatest 
dangers and difficulties of the navigation, A fine bed of sand 
bas been found to exist at 12ft. below the surface along the 
entire line, so that now the only positive difficulty is to find the 
twenty million of francs necessary for the works, Judging from 
the experience of the past, and the political and local jealousies 
existing between the Givvernment and the various communes and 
municipalities that will have to subsidise the works, we think that 
the learned gentlemen of the various commissions will have ample 
time to complete their studies in comparative gastronomy and 
inland canals, before M. Buls and the newspaper press of 
Brussels are invited to assict at the entrance into our 
harbour of any sea-going steamer superior to that of the 
now famous City of London, which made its triumphal arrival 
on Wednesday, the 6th. Messrs, D, G. Thomas and Sons of 
London, and M. Camille Verstraeten, of Brussels, the intelligent 
and energetic owners of the City Line, have not waited for the sea 
to come to our inland capital, but they have had built for them, by 
Messrs, Schlesinger, Davis, and Co., the well-known shipbuildeis 
of Newcastle-on-I'yne, this latest addition to their fleet, the stec! 
steamer, City of London, 100 Al Lloyd's, of the very largest dimer- 
sions capable of entering the present Willebroeck Vanal, by which 
men go down to sea in ships trom Brussels, The principal dimen- 
sions of this fine vessel are: Length over all, 140ft.; extreme 
breadth, 23ft. 74in.; depth, 12ft. 6in.; gross measurement tonnage, 
351 tons ; deadweight carrying capacity, 340 tons; and a mean 
draught of 10ft. 3x. The engines, which are very powerful, are 
built by the North-Eastern Engineering Company, and are of the 
most modern triple-expansion type, driven by a large boiler with 
steam of 160 lb. pressure. ‘The engines will drive the City of 
London at a speed of 94 knots per hour, and during the passage 
trom Newcastle to Laeken, Captain Berry, under whose competent 
command sbe has been placed, had ample apes / of testing 
both the high qualities of the new vessel and his own able seaman- 
ship, for the trial trip took place during the late gale, which 
unhappily caused so many sad disasters in the North Sea, but left 
the City of London scatheless, 

The capital of Belgium is now, therefore, grace to the enterprise 
of Messrs, Thomas and Verstraeten, in possession of the most 
modern means of direct ication for merchandise with the 
capital of England, and these gentlemen may be said to have prac- 
tically solved the question of ‘* Bruxelles Port de Mer” without the 
cost uf one single penny to the Government, the city, or the pro- 
vince. Everything which tends to bind the two countries together 
is of great interest to the readers of the Belgian News, and we 
heartily wish every success to London in Brussels,—7he Belgian 
News. 














LiverPooL OVERHEAD Raitway.—On the 11th instant the 
directors of the Liverpool Overhead Railway Company inspected 
a carriage which had been constructed for them at the works of 
Brown, Marshall, and Co., Saltley. It isa handsome structure, 
45ft. long and 8ft. 6in. wide, running on bogey wheels, 


New STgaMeER ror CHINA,—On 19th November, 1891, Messrs. 
S.C. Farnham and Co., Shanghai, launched a new steel stern- 
wheel steamer, which they have built for the Indo-China Steam 
Navigation Company, to run between Hankow and Ichang. She 
is a rather remarkable vessel, with a very blunt nose like a whale- 
back, flat bottom, and straight sides, her dimensions being— Length, 
200ft.; beam, 40ft.; depth of hold, 8ft.; and height between main 
and upper decks, 7ft. 6in. She will be of very light draught and 
large capacity. She is being engined by the builders, and it is 
expected they will drive her ten knots, On leaving the ways she 
was named steamship Chang Wo. 


t “New Zealand Handbook,” 1891. 
t ‘‘ Emigration Circular,” July, 1391. 
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THE NAVY OF THE UNITED STATES. 
No. IL. 


BerorE touching upon the very important war vessels 
which are now under construction in America, we must 
say a few words as to the existing fleet. That portion of 
the modern navy of the United States which is actually 
completed and afloat at the present date consists of the 
following ships:—The Chicago, Boston, Atlanta, and 
Dolphin, commenced about 1883; and the Newark, 
Baltimore, Charleston, San Francisco, Philadelphia, 
York Town, Concord, and Bennington, commenced about 


In the vessels which have been built since 1887, how- 
ever, a very considerable advance has been made. The 
Baltimore and Philadelphia, which are sister ships, both 
designed by Mr. W. H. White, our director of Naval 
Construction, realised a speed of 19°6 and 19°68 knots per 
hour respectively. They are both protected cruisers, with 
an entire steel deck, 2}in. thick on the flat and 4in. thick 
on the slopes. They have a high+|forecastle and poop 
deck, with the main armament arranged on sponsons on 
either broadside. In this respect also they are similar; 
but the disposition of the armament in the two vessels, 





and the nature of the guns, differs considerably. An 
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1887, twelve ships in all, embracing several classes of 
unarmoured cruisers and others, but no ironclads, Also 
a small gunboat, the Petrel, and two torpedo boats. The 
remainder of the vessels actually afloat comprises only 
such as belong to obsolete and ineffective types. The 
principal features found in the twelve modern cruisers 
and sea-going gunboats alluded to are recapitulated in 









BactimoRre 


engraving of the Baltimore is appended, which is sufficient 
to illustrate the class. It is copied, together with some 
other of our engravings, from Mr. Biles’ valuable and 
now almost historic paper, which was read before the 
Naval Architects in the spring of last year, and to which 
we are indebted for a great deal of our information. The 


‘four 8in. guns of the Baltimore are carried on the fore- 
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the table on the next page, where they are arranged 
seriatim for reference. The Chicago, Boston, Atlanta, 
and Dolphin present no points of special interest, 
their maximum speed being no greater than 15} knots, 
which is less than that of our earlier cruisers of 
corresponding displacement and indicated horse-power, 
such as the Mersey class; whilst their protective decks 
are comparatively thin, being only of 1}in. steel, and 
extending only over the engines and vitals. 








castle and poop, the 6in. guns on the upper deck. In the 
Philadelphia four of the 6in. guns are on the forecastle 
and poop, whilst the rest are on the upper deck, four of 
them being sheltered by wide platform-bridges, which 
afford shelter to the guns as well as cover to the gun de- 
tachments. Both ships have their heavy armament centre 
pivotted, with beehive-shaped steel shields. The Balti- 
more has made several eee cruises, and has proved 





herself to be a good and comfortable sea-boat. She 





steamed from Copenhagen to Lisbon in 5 days 3 hours, 
the distance being 2100 knots ; this gives a mean speed 
of over 17 knots per hour. Mr. Biles says that the 
ventilation of this vessel is reported to be excellent. It 
should be so, judging from the immense number and 
weight of the ventilating cowls with which the deck is 
encumbered, but which are omitted in our engraving. 
The official report of the American Bureau of Construc- 
tion has photographs reproduced of the Baltimore and 
Philadelphia in a completed state. The cowls are 
decidedly too apparent in these pictures. The Phila- 
delphia has not turned out satisfactorily. Her weights 
have been mismanaged, and the light steel masts with 
fighting tops have had to be replaced by wooden spars. 
The protective deck was increased in thickness, and the 
engines reduced in weight, from the original design. Her 
metacentric height is now dangerously small—only 4in. 

The Newark and San Francisco are built solely from 
American designs. They are a little smaller than the 
Philadelphia, but have realised a speed of 20°4 knots and 
20°17 knots per hour respectively. We cannot quite un- 
derstand why the San Francisco, with 10,400 indicated 
horse-power, has actually a trifle less speed than the 
Newark with 8500 horse-power only; but, although Mr. 
Biles has accredited the Newark with 20°4 knots, we are 
bound to mention that the official report gives it as 18 
knots. Perhaps there may be some confusion in the 
speeds quoted between the sea-rate and that realised on 
the measured mile. It is clear that a difference of 1900 
horse-power must give a very considerable increment in 
speed, provided that dimensions, armament, and dis- 
placement remained the same. These vessels both have a 
protective steel deck 2in. thick on the flat, and din. 
thick on the slopes. It extends from stem to stern. 
Though both the Newark and San I’rancisco are pre- 
cisely similar in length, beam, draught, displacement, 
and armament, the arrangement of their heavy guns is 
quite different in the two vessels. The Newark—an 
engraving of which is appended—has six sets of sponson 
ports on either broadside, the four outer ones projecting 
considerably, whilst the two centre ports are more 
recessed ; but the San Francisco has only eight sponson 
gun positions altogether, two very large forward and 
aft, and smaller ones between. The remainder of the 
6in. guns are on the forecastle and poop. Both of these 
ships can get an end-on fire from four of their guns 
simultaneously either ahead or astern in a direct 
line. The Newark’s sponsons are particularly con- 
structed to admit of this, as is evident from the cut, 
and the same remark applies to the very prominent 
sponsons of the San Francisco. Both vessels will be 
fully masted and rigged, with small fighting tops, and are 
handsome-looking cruisers; in this respect differing vastly 
from the Baltimore and Philadelphia, which, with their 
shrunken-looking diminutive masts and hideous towering 
cowls, are nearly as clumsy-looking as the old German 
battleships. Mr. Biles suggests that the ventilating cowls 
would form an admirable target for the enemy’s guns to 
lay on. From a photograph of the San Francisco on her 
trial trip, the bow wave seems considerably lower than 
that observable when the Medea and Melpomene were 
driven at full speed. It does not rise in a solid column at 
the stem, but parts at once and runs along the sides with- 
out approaching the projecting sponsons. This may be 
partly due to the cutting away of the keel near the stem, 
there being a gentle rise all the way forward from the 
midship section. This is a feature the advantages of 
which remain to be proved. 

The Charleston, of which we give an engraving, is a 
different-looking vessel altogether. She has rather a low 
freeboard forward and aft. The armament is placed on 
the upper deck, and is powerful. At the bow and stern 
two 8in. breech-loading guns are mounted on revolving 
high-centre pivot carriages, giving an uninterrupted arc 
of fire of 240 deg. The mountings present many novel 
points. The training is effected by means of hydraulic 
engines placed directly under each gun beneath the 
protective deck, so as to be secure from injury. A shaft 
is led up to the deck, and engages by means of a pinion 
in a rack fixed to the base of the revolving carriage. 
There are two engines to a gun, each capable by itself of 
performing the rotation—a duplication of parts which 
greatly diminishes the risk of accident. The working 
platform, which is in rear of the gun, provides space for 
the crew, and contains the mechanism connected with 
the elevation and training ; it revolves with the carriage, 
the crew being sheltered by a steel shield. 

Spaced along each broadside on sponsons are three 6in. 
guns on centre-pivot carriages, with a horizontal range of 
130 deg., covered by steel shields, the sponsons being 
close together amidships. There are two small masts 
with fighting tops, but no sails. The Charleston has 
only a speed of 18:2 knots per hour, but carries a large 
proportion of coal—800 tons—for her displacement, being 
equal to that of the Newark in this respect. She has a 
strong protective steel deck 3in. thick, extending amid- 
ships from about 1ft. above the water-line to 4ft. below. 

The Yorktown, Concord, and Bennington are classed as 
gunboats in the United States official list. Their speed 
is 16} knots per hour. There are no striking points of 
interest connected with them. 

Having now run briefly through the leading character- 
istics of the modern vessels found in the existing com- 
pleted navy of the United States, we propose in another 
paper to describe more fully those important battleships 
and cruisers which are now in course of construction. 








Roya. InstituT1oN.—Professor Victor Horsley, F R.S., will, on 
Tuesday next, January 19th, give the first of a course ot twelve 
lectures on the “‘ Brain.” Mr. A. S. Murray, LL.D., will, ou Thurs- 
day, January 21st, give the first of a course of three lectures on 
‘*Some Aspects of Greek Sculpture in Relief”; and Professor J. A. 
Fleming will on Saturday, January 23rd, give the first of a 
course of three lectures on the “ Induction Coil and Alternate 
Current Transformer.” The Friday evening meetings will begin «n 
January 22nd, when the Right Hon. Lord Rayleigh, F.R.S., w_ll 
give a discourse on the ‘‘ Composition of Water.” 
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THE UNITED STATES NAVY 


COMPLETED 
Tnited States Ships commenced 1883. 


VESSELS, 
United States Ships commenced 1887. 





| 
| 


~*~ ons it 


tly 


Boston, 


t 


Chicago. 
Atlanta. 
Dolphin. 


J 


Remarks. 


Charleston 
Baltimore. 
York Town, 
Concord, & | 
Bennington. 


San Fr’isco. 
Philadelphia. 





Length ... ... .| 325°0" | 270° 3” | 270’ 3” | 240° 0” | 
Breadth .. 0... ..| 482" | 4970"| 42°0"| 32°0"| 

| 17°0"| 17°0"| 14°38” 
Displacement, tons... ... ...| 4500 | 3189 3189 1485 
LH.P., maximum ... .. .... 5084 | 4080 | 4030 | 2240 
Speed, maximum 15°3 | 15°6 15°6 15°5 
Coal on designed draught ... 940 | 400 400 310 


Draught, mean... ... ... .... 190" | 


Coal capacity . 





Endurance at 10 knots ... ... 6000+ _ dae “i Waly 


Protective deck slopes ... a 1," 14” 1” | — 
Do. ee AE: | a Te | 


small 1 


Armament... ... ... ... I | 
| 26-pr. {1 | 
10 small | | | 


310’ 0” | 312’ 0” | 327’ 6” | 310 0" | 327’ 6" | 234’ 0” 


492”! 460" 486" | 49°2"| 49°6"| 36’0" 
18°9"| 19°7”| 206" | 18°9"| 19°24” 14°00" 
4083 | 4040 | 4600 | 4083 | 4324 | 1700 
8500 | 6666 10,064 | 10,400 8815 | 3600 
20°4*  18°2 | 20°1 | 20°17 | 19°68) 16°65 | knots. 


325 680 400 | 325 400 — tons. 
800 | 800 850 800 850 | 400 | tons, 
sooor| — | — | sooo) — | — 
3” 3” 4” - | £ + | steel, 


knots. 


on 3” 2h” or 24” * steel 
~ < ~ < a . 


46-pr. 6 6" B.L. 6 6" B.L.| 46-pr. | 46-pr. | 2 6-pr. 
2 small! 46-pr. | 4 6-pr. |12 small 12 small | 7 small 
12 small 12 small | 


eS a See ae 


| 
| 
| 





* Query. + Probably too high. 


t Thickness of decks not known. 





as he would say—by going over 65 miles an hour. ‘I desi 
my ‘Gladstones’ to avoid such excessive speed,” he said re 
‘and if they are properly worked there is no need of anything 
above 60 with the Brighton trains as they are now timed.” 

Numerous trials proved beyond doubt or possibility of reason. 
able dispute that no engines in use previous to the construction of 
Mr. Worsdell’s large ‘‘ single” compounds could exceed 80 miles 
an hour, even with a light load down hill under the most favourable 
conditions, and it was very rarely that this maximum could be 
touched, or indeed closely approached. I notice that the Great 
Northern authorities have published in an engineering journal my 
notes made with the Manchester special express, when an average 
y ese of over 79 miles an hour was maintained for several miles 

own hill, My name and position, by-the-way, are both cop. 
siderably metamorphosed in that publication; but that is imma. 
terial. AsI mentioned in my ‘‘ Notes on the Railways of Great 
Britain” that 76°28 miles an hour was the maximum I recorded 
with ordinary trains in regular work, I may explain that the higher 
rate was taken subsequently to the compilation of the notes; but 
only under exceptionally favourable conditions and as an extreme 
effort, other speeds in excess of the maximum verified in my notes 
ing also recorded in similar advantageous circumstances, |[t 
was long before I could obtain any authentic record exceeding 
75 miles an hour. In fact, I began to be sceptical of its possibility, 
and communicated specially with the Great Northern authorities 
as representing the fastest-timed line on the subject. The super- 
intendent of the line informed me that he had never personally 
noted a speed of quite 75 miles an hour in all his many observa- 
tions. He had recorded a fraction over 74 miles an hour, and that 
was his fastest experience. The locomotive superintendent replied, 
**T have no information showing the exact running s over short 
distances, such as are referred to;” i.¢., one, two, or three miles or 
less. 1 therefore made some careful experiments with the celebrated 
8ft. singles on that line, and at last did succeed on two occasions 
in just touching 80 miles an hour down a falling gradient; while 
77, 78, and 79 miles an hour were maintained for several miles. On 
my reporting my results to the Great Northern authorities, the 
superintendent of the line replied, ‘‘I do not now doubt the possi- 
bility of such speeds being attained,” and the locomotive depart- 
ment also accepted my figures. I presume the quotation of 
794 miles an hour given in your columns is made on the authority 
of my report, 

I may remark here that I cannot accept the marvels offered by 
irresponsible casual passengers who delight in sending to the news- 
papers imaginative reports of the mir locities they have 

rded with the broad gauge 8ft. engines, the North-Western 








("We do not hold cursive responsible for the opinions of ow | 


STEAM ENGINES FOR SHIPS OF WAR. ~ | 


S1r,—The only other point in your first article requiring notice is | 
your suggestion of using the intermediate-pressure and low-pres- | 
sure cylinders, instead of the high-pressure and intermediate-pres- | 
sure, when working at low oom which you ider much simpler. | 
I fail to see where the simplicity comes in. In one case there must 
be a valve to shut off the condenser from the low-pressure cylinder, | 
another to shut off the low-pressure cylinder from the intermediate- | 

ressure, and a third to connect the intermediate-pressure cylinder | 
with the condenser. In the other there must be a valve to shut | 
off the main steam pipe from high-pressure cylinder, another to 
shut off the high-pressure cylinder from the intermediate-pressure, | 
and a third to connect the intermediate-pressure cylinder with main 
steam pipe, and in addition you propose ee air valves on the high- | 








pressure steam chest and exhaust. These fittings will be smaller | 
in the latter case, but this does not affect the simplicity. I think | 
the waste of power in driving the high-pressure engine would be | 
more than you think, while, at the same time, as the pressures on | 
the main bearings of the high-pressure engine would be much less | 
than those on the others, they certainly would not wear down as | 
much and would get out of line, producing bad strains in the | 
shaft, and leading to hot bearings and perhaps broken crank shafts. | 
So that Ido not think the disconnecting coupling could be dis- | 
ee with. Again, the high-pressure engine would have to be 
ubricated and attended to just as if doing work, wasting both oil 
and attention, and producing wear and tear without any work done. 
And all this not under exceptional circumstances, during short 
periods, but in the normal working of the machinery. 

The great objection to this scheme, however, is that the chief 
object of the change would be defeated, viz, to have a small 
enough engine for the work to be done. Take the case of a 
second-class cruiser of 9000 indicated borse-power collective, with 
a maximum of about 20 knots. Each set of engines would 
give 4500 indicated horse-power, with cylinders 334in., 49in., 74in., 
and 3ft. 3in. stroke, running at about 140 revolutions, or 910ft. 
piston speed. For a speed of about 10 knots the power required 
would not be more than 400 to 450 indicated horse-power, and the | 
aye speed would be about half—say 460ft. per minute. If you 
ook at the diagrams of the French torpedo boats, you will see 
that with an initial pressure in high-pressure cylinder of about 
60 lb. absolute and about 391ft. piston speed, 114 indicated horse- 

wer is obtained with a low-pressure cylinder 27}in. diameter. 
The same diagrams with 460ft. piston speed would give 400 
indicated horse-power with a 47in. low-pressure cylinder, or 435 
indicated horse-power with a 49in. cylinder. Instead of this, your 
scheme would give a low-pressure cylinder 74in., about 24 times 
too big! With cylinders 49 and 74, at 60 lb. absolute initial 
pressure, the expansion in the first cylinder would be far too great, 
and the economy we seek would be lost. In fact, I doubt if after 
all you would have much more economy than by working triple- 
expansion. If, as I suggested, we increased the capacity of our 
engines, either by making the cylinders larger, or by increasing 
the piston ncn we should get a very fair-sized engine for the 
low powers, with the high-pressure and intermediate-pressure 
cylinders working at double expansion. 

In your second article you quote D. K. Clark as showing that 
the loss of work due to 50 per cent. ‘‘drop” is only 4°6 per cent., 
but this calculation of his only refers to the particular instance 
dealt with, and is not a general statement. With less total expan- 
sion the percentage would have been higher, and vice vers4. Besid 


admitted into second cylinder is also equal to gh = 100 per cent. 
of first cylinder, and the expansion ratio in second cylinder is 3-21 
instead of 3°0. So that the weight of steam expanding in second 
cylinder is less than that in first, and ‘‘the initial work for expan- 
sion” will in the second cylinder be 142°5 instead of 152°46 and so 
on. In the case of 50 per cent. of ‘‘ drop,” however, only half the 
weight of steam is kept back in high-pressure clearance and more 
steam is carried forward, so that the ‘initial work” becomes 147°5. 

Your calculation about receiver-pressure, &c., is quite wrong, for 
if you discharge one cubic foot at 100 lb. from the high-pressure 


‘** Bloomers,” and other celebrated locomotives. Many of these are 
self-evidently absurd. Others abound in obvious blunders as to data 
and calculations. Some are erroneous through being based on sta- 
tion distances as given in mee time tables, e.g., Chaddington to 
Leighton, 44 (instead of 4) miles; Pinner to Harrow, 2 (instead of 
1}) ; Southgate to Hornsey, 24 (instead of 2}), and so on, One 
correspondent who assails my figures gives copious details respect- 
ing the Mr. M’Connell’s three extra-large ‘‘ Bloomers ”—‘‘ Caith- 
ness” class—every one of which is inaccurate, if Mr. M’Connell’s 
own official figures can be relied on. His speed records are 
evidently no more trusworthy. I could give numerous droll 





cylinder, you cannot admit one cubic foot at 80 lb. into low-p 8, 
it would be either 1} cubic foot at 80]b., or one cubic foot at 
1001b. In the first case giving 20 per cent. ‘‘ drop” and in the other 
none, exactly in accordance with the rule given in my paper which 

uzzled you so. Reverting to the question of bined di 8, 
ome! emphasise the fact that there are two diagrams for every 
engine ; one, such as Figs. 4 and 6 in my paper, dealing with the 
whole steam—cushion steam and new steam—and the other, such 
as Figs. 5 and 7, dealing only with the latter quantity, from which 
the standard figure is produced. These two diagrams may be 
combined into one in the way I have already described, both in 
my paper and previously in your columns. 

As to average receiver-pressure, I am under the impression that 
I have not even mentioned it, so I wonder how you assume that I 
‘attach some importance” to it. The only receiver-pressure I 
usually consider is that at the moment the high - pressure 
cylinder exhausts into the receiver; this may vary from the 
minimum to nearly the maximum pressure in the receiver. I hope 
to reply to ‘‘ Superintending Engineer” next week. 

J. JENNINGS CAMPBELL, 
2, St. Thomas-street, Newcastle-on-Tyne. 
January 6th. 








HIGH-SPEED LOCOMOTIVES. 


Srr,—As my name was very freely used in your correspondence 
columns some little time ago, when I was, unfortunately, out of 
reach of THE ENGINEER, and so could not answer the letters, I am 
sure that as a matter of fairness you wi!l permit me now to say 
something in reply to the misrepresentations of my statements and 
views which then found publication. 

With reference to the unprecedented results obtained last year 
by Mr. Worsdell with his new ‘‘single” a engines, your 
correspondents quoted my ‘ Notes cn the ilways of Great 
Britain ” as throwing discredit on those results. They forgot that 
Mr. Worsdell’s work was done with an engine of far greater power 
than any previously in use, and therefore that his figures and mine 
could not fairly be compared. You, Sir, very nearly hit the mark 
in your fvotnote to one letter, when you said that ‘‘ Mr. Rous- 
Marten’s observations related to old-fashioned engines.” Had 
you said ‘‘ older-fashioned,” you would have been exactly right. 

For, although I did make observations in 1885, with the old 
Great Western broad-gauge “singles,” with the South-Eastern 
and Great Eastern 7ft. “singles,” with the London and North- 
Western ‘‘ Bloomers” and “ Cornwall,” with the Midland 6ft. 8in. 
** singles,” and other old engines, the: bulk of my observations and 
experiments were made with the newest express engines of the 
day, most of which are still deemed modern of the moderns— 
including the latest coupled on the South-Western, Brighton— 
** Gladstone ” class — South-Eastern — 19in. cylinders — Great 
Eastern, Great Northern, Midland, Sheffield, North-Eastern, 
North British, Caledonian, Glasgow and South-Western, &c.; 
also the latest Great Northern and Sheffield “ singles,” Mr. 
Webb's “‘ Dreadnought ” a pp and Mr. Worsdell’s coupled 

d y 





in an actual engine the gain by getting rid of ‘“‘drop” would be 
greater owing toall the other causes of loss of work, and in a triple- 
expansion engine we have two “‘drops.” But even if we only 
gained 5 or 6 per cent. by eliminating or reducing ‘‘drop,” it 
would be worth doing, my view being that we should try and get 
the highest mean pressure per square inch of low-pressure cylinder 
that we can, with the steam , 80 long as we do not have to pay 
for it in another direction, and in high speed engines particularly © 
tolerably early cut off has been shown to give better turning 
moments, and to counteract the effects of the inertia of recipro- 
cating parts better than a late one. I find, however, that D. K. 
Clark’s caleulations in that section dealing with the “receiver 
engine with clearance” are incorrect, owing to an error into which 
he has fallen at the commencement. If properly calculated the 
loss of work would only have been 2°3 per cent. with 50 per cent. 
of ‘‘ drop,” but the quantity of steam consumed would have been 
4 per cent. greater than with no “drop.” When, however, we allow 
for loss of work by wire drawn admission, compression, back pres- 
sure in low-pressure cylinder, and condensation, the percentage 
due to ‘‘ drop” becomes much higher. The mistake Mr. Clark has 
made is on page 862, where he says “‘ the volume admitted into the 
second cylinder = capacity of the first cylinder plus its clearance.” 
This is not so, for when the high-pressure piston gets back to h in 
Fig. 347, the clearance is full of steam at 23°75 1b., and the exhaust 
then closes and shuts this steam into the clearance, so that the 
volume discharged from first cylinder at 23°751b. is only equal to 
the cylinder capacity gh, and as there is no “drop,” the volume 





P The only strictly new types subsequently intro- 
duced have been the Midland ‘“‘ singles,” the Caledonian No, 123, 
the London and North-Western ‘‘ Teutonic” class, and the North- 
Eastern “‘ single” compounds. Thus my observations virtually 
ovement =~ entirescope of existing locomotives, My ‘‘ Notes,” 
however, do not contain the whole or the latest of my results, as I 
shall show shortly. 

I will not trespass on your valuable space by correcting various 
misconceptions as to my personal position in relation to my 
English observations. That would be of no general interest. What 
I complain of is:—(1) That I am represented as asserting that 
speeds above 80 miles an hour are impossible ; and 2) that this— 
invented—assertion is set up as throwing doubt on Mr, Worsdell’s 
results. 

I never said, implied, or imagined, that speeds above 80 miles an 
hour are impossible. I have never doubted that an engine could 
be designed to run 90, or even 100 miles an hour with a light load 
on a falling gradient. What I did say was that this could not be 
done by any class of engines tried up to the date on which I wrote ; 
and + still is absolutely true so far as those engines are con- 
cerned. I am quite well aware that the late Mr. Stroudley 
believed in the possibility of an engine being constructed to run 
100 miles an hour, for I had a most interesting conversation with 
him on the subject. But I also know that he utterly scouted the 
idea of such a speed being practicable with any engine that he had 
built or designed. Indeed, he strongly objected to even 70 miles 
an hour being run with his “G nes,” and used to lecture 
sharply any driver who had been ‘‘knocking my engines about ”— 





st of these absurd errors did your space a. 

Now, taking my maximum of 80 miles an hour with a Great 
Northern 8ft. engine as the limit of feasibleness up to the year 
1889, let me usk those who believe in the possibility of greater 
_ (1) how they would have got it with existing engines, and 
(2) how they would have modified existing designs to attain the 
desired result? The Great Northern engine was doing its utmost 
when it touched 80 miles an hour. Would they have given it more 
steam! Thatwas tried, with the immediate result that the speed fell 
off, owing to the engine being choked with steam and impeded by 
back pressure. When theengine wasnotched upagain, thespeed rose, 
So no more could be done with that engine, and no other design gave 
higher—or indeed quite so high—speed values. Then we must try 
a new design ; this Mr. Worsdell has done. Do we require addi- 
tional cylinder diameter? He has adopted 20in. instead of 18in. 
Do we require diminished piston s He has reduced the stroke 
from 28in. to 24in. Do we require increased pressure of steam ! 
He has enlarged it from 140lb. to 180lb.—indeed to 200Ib., | 
believe, at that trial. Here, then, we have an enormous increase of 
power, and so it does not appear surprising that with such an 
engine Mr. Worsdell should have been able to get six miles an hour 
more than I could steam with a less powerful lovomotive. If a 
Great Northern engine with 18in. cylinders and 1401b, steam 

ressure could reach 80 miles an hour, why should not the North- 
Easte rm engine with 20in. cylinders and 2001b. steam reach 86 miles 
an hour? 

What does surprise me, I confess, is the statement that this 
extreme speed was done with a load of eighteen coaches on the 
level. I presume, however, it must have been on a level at the 
foot ef a long falling gradient, else I should suspect error. If 
anybody will work out the calculation of the power needed to 
attain 86 miles an hour on the level, with a load of 220 tons beside 
engine and tender, he will probably share my doubts. But I do 
not see why such an engine should not run at 86 miles an hour 
down a falling gradient in favourable circumstances. Evenaslight 
side-wind, however, renders extreme speed impracticable, as I 
often found to my regret during my experiments. 

As to the other new types of engines, I may say that the 
maximum speed of the Midland “‘singles,” as officially timed, is 
stated to me by the railway authorities to be a fraction over 74 
miles an hour. The Caledonian “‘ single ””—No. 123—in her famous 
‘ racing” run from Carlisle to Edinburgh —1003 miles—in 102 min. 
338ec., did not exceed 73°5, and only once reached that speed. 
Mr. Webb's ‘‘Teutonic” has been authentically timed down a steep 
gradient at 794 miles an hour. 

I hope to bring out a newer and fuller edition of my “ Notes,” 
in which the later achievements of locomotives and the possibilities 
in this direction will be dealt with. 

CHARLES Rovus-MARTEN, 


Author of ‘‘ Notes on the Railways of Great Britain.” 
Wellington, N.Z., December 3rd, 1891. 








LONDON’S WATER SUPPLY. 


Srr,—In your issue of the 8th inst. I see a letter on the above 
subject signed ‘J. H.” If he will consult vol. cv. of the ‘‘ Minutes 
of Frocesiiings ” of the Institution of Civil Engineers, and turn 
to page 2, he will see that the scheme he advocates, namely, to 
obtain the needed supplies from subterranean sources in the 
immediate vicinity of London itself, is by no means original, a 

per having been read on this very subject by the late Mr. John 
Tornhill Harrison, who made extensive and valuable investi- 
gations, the result of many years’ observations and experiments. 

Why “J. H.” should advocate the employment of Royal 
Engineers in-this matter is beyond me. They, no doubt, are an 
exceedingly clever body of men: but what can they possibly know 
about the question of water supply to large towns, from a practical 

int of view? They may know the theory of water supply, 

ut that differs materially from a practical knowledge of the 
question. 

London is full of the first civil engineers of the day, many of 
whom make the question of water supply a a and from 
the ranks of these men one should be undoubtedly selected, to 
whom should be entrusted the all important matter of making 
investigations and reporting on the water supply of London. 

“J. H.” speaks of 20,000,000 gallons of water per day being 
obtainable from the Colne Valley. This may be all very well, if 
six or seven similar sources of supply can be found ; for if London 
is to be supplied with thirty gallons a head per day, as it should 
be, according to the Census of 1891, it means a daily water supply 
of 126,331,680 gallons. 

January 11th, DROFLAW. 
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TESTS OF SINGLE-CYLINDER, COMPOUND, AND TRIPLE ENGINES 
OF SAME TYPE, 


Sir,—A series of experiments on the same t; 
always of interest to engineers, and more particu 


of @ well-known Sul 


ngine 
ly if the rode 


zer horizontal at 
experiments could be got together 


pound, and triple. The engines naturally differ in diameters and 
strokes, and indicated horse-power varies from about 300 to 700. 
Your readers may like to have these figures, all made on the 
If a similar collection of 
on other types it would, I 


ane over a good many years, from 1872 to 1891, they necessarily 

have been nd with very different pressures of steam, revolutions 
piston speeds, and expansion. The enclosed curves show at a 
glance the po results in pounds of steam per indicated horse- 
power per hour for engines with one, two, or three cylinders— 


Summary of Twenty-three Experiments on “Sulzer” Type of Steam Engine—Single-cylinder, Compound, and Triple Expansion; Steam Jacketted, Condensing. 
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Sc 18% | ment by Mr. Vingotte.. .. oo | 26°6 | 39°4, — 411 88 | 00°7 500 309 13°9 | 13°55 10°7 | From Messrs. Carel’s Freres. 
ge | 16°7 hours | At Roubaix, b’ anus he pr | foe . Ts | . A 
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| | ee | } Mean of three -experiments at } cut-off in H.P. 
| cylinder =12°57 lb. steam, deducting pipe water. 
1¢| 1980 | 5 hours At Augsburg, by Professor mend weal eel Mean of two experiments at 0°3 cut-off in H.P. 
ie ing, mber 5th, 1890) .. 11°1 | 17°7 | 27°6 | 8 84; 156] 70°2 460 198 12°56) 12°2 | 20 <  cylinder=12°83 Ib. steam, deducting pipe water. 
| (See Zeitschrift Deutscher Ingenieure, vol. xxxiv., 
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+  perlI.H.P. per hour, excluding pipe water. 
\ Professor Schréter’s Report on Trial. 





Summary and Averages of Sntetas one Published iti adaiti on the Sulzer ices 
Steam Jacketted—from = to 1891. 


F Steam Engine—all Horizontal, Condensing, and 





| ; 
| | 


| 


| Piston speed. 


Steam 


Indicated | Lbs. Per 
horse-power. 


Steam pressure 


Type of engine— 
(above atmos). 


ulzer. 


Tbs. Feet per min. 





1s: 
Single cylinder... 72 to 95 | 272 to 433 157 to 400 
1 


Compound 354 to 689 133 to 524 


1 


(11°85 
Triple. . 444 to 607 | 198 to 615 


1 


have ‘been carefully carried out. I have taken eo some , trouble lately | think, be 1 very instructive. 


to collect, from trustworthy sources, the enclosed series of twenty- 
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| Including steam 
| pipe water and 
jacket water. 
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to 16°0) 
ean 
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to 12°86) 


Mean 


2°36 


Steam consump- 
tir 


hour. 
Excluding steam 
pipe water, but 
including 
jacket water. 


[17°9 to 19°2) 
Mean 
18°95 


Tbs. 
[13°4 to 15°5) 
Mean 
14°3 
{11°7 to 12°7) 
Mean 
12°18 


on. 
Lbs. per I.H.P. per 


Remarks, &c. 


Five experiments. 
1872 to 1878. 


Ten experiments. 
1882 to 1891. 


Six experiments. 
1888 to 1889. 





"Nearly all these tests have been made | 
by trained experimenters, and some by distinguished men, such as | 
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three experiments all on . A same wey} of condensing engines 
the culy diiheounee being th of cylinders—single, com- 





Professor Linde, Professor Schréter and Monsieur Vincotte, and 
have been executed with great care, 


As these experiments 


| according to the various pressures of steam. I also enclose a 
| short summary of the experiments. The steam per indicated 
| horse-power with the single cylinder engine is about 19 lb., with 
| steam oy ge from 70 lb. to 90 lb.; with the compound it is 
shout 1 441b., with steam pressures of ’85 Ib. to 100 lb.; with the 
| triple it is about 12 Ib., with pressures of 100 lb. "to 155 Ib. 
| These numbers include, of course, the jacket water. The piston 
| speeds are also added. Those who have made many experiments 
| on the same engine know well that the results vary a good deal, 
| and there is always a most economical rate of expansion giving 
the minimum consumption of steam per indicated horse- — per 
| hour for any engine with the same pressure of steam. This is no 
| doubt rtly the reason why some of the results in these experi- 
| ments do not quite agree, and come out rather different to what we 
| would expect. Another is, that the quality of the steam was not 
probably the same, but containing more or less moisture in the 
different cases. 
Bermondsey, January 9th. 


Bryan DonkKIN, JUN. 





OCEAN STEAMING. 


Sir,—Referring to your number of January Ist, page 12, it 
appears that if twenty years ago the naval architects of the day 
had followed a similar train of reasoning, starting from the dimen- 
sions given for the White Star vessels—5000 tons, 5000-horse power, 
and 16 knots—they would have concluded that the relative | reas 
| for a six-day 20-knot vessel would necessarily be 19,075 tons, oo 
| 23,842-horse power. Now the Fiirst Bismark has ‘only two-fifths 

this tonnage and two-thirds the horse power, with a coal capacity 
for ten days’ full speed anes 


In fact, (3) = 1-256 = 3°815, 


(7g) = 1:25" = 47684; 


5000 x 3°815 = 19,075 tons, 
5000 x 4°7684 = 23,842-horse power. 

A reasonable ground seems thus left us for hoping that less 
extreme dimensions than 30,000 tons and 50,000 horse-power may 
yet carry us from Queenstown to Sandy Hook in five days. 

Brindisi, January 9th. H. LEUPOLD, 


and 


CYLINDER CONDENSATION. 


Sir,—I regret that I did not make my meaning clear in my 
letter of December 29th, re the condensation in high-pressure 
cylinders. Assuming the cylinder to be jacketted with boiler 
steam, at temperature T, say, and the mean temperature of the 
cylinder walls to be T., then in most cases which occur in practice 
it can be shown that-this gradient cf temperature (T, — T,) is 
only sufficient to allow enough heat to pass through the walls to 
prevent adiabatic condensation. Hence, since very little heat is 
available to prevent the initial steam condensing on the colder 
surfaces with which it comes in contact, the condensation from this 
cause must be very great. 

In the intermediate and low-pressure cylinders the temperature 
gradient is box’ 4 much greater, and hence, more heat ing 
through the walls, the surface condensation is reduced. This fact 
comes out very clearly i in the combined diagrams. 

London, January 7th. 


(For continuation of Letters see page 48.) 


ALOYSIUS, 








NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Staff Engineer, Richard G. 
Callaway, to the Narcissus. Chief Engineer: Isaac E. Hurst, to 
the Marathon. Engineer: Charles W. J. Bearblock, to the 
Victory, additional. Assistant Engineer, Frank Waterfield, to the 
Trafalgar. 
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DRILLING MACHINES FOR CYCLE MAKERS. 





TuE three machines we illustrate will interest many of our 
readers. The first is a three-spindle hub-drilling machine, 
Fig. 1. This machine is similar to the single spindle-drill, 
Fig. 2, but arranged to drill three hubs at once, instead of 
one. The machine consists of a base-plate, provided with 
seed-tray, and mounted on a column. This base plate carries 
a drilling head, having three spindles carrying self-centreing 
drill chucks, These spindles are driven by belts from an 
overhead motion, and are fed simultaneously by means of a 
wy and lever. The end thrust of the spindles is taken by 

all bearings, and the depth of the holes can be regulated 
by an adjustable stop. The front part of the base plate also 
carries a swivelling block, through which slides the bed 
which supports the triple headstocks. The block has a 
swivelling motion in order to permit the holes to be drilled | 
at the desired angle, and this angle is regulated by adjustable 
stops to insure uniformity. 

The headstocks are adjustable along the bed, so"las to 
accommodate varying lengths of mandrils, and the bed on 
which they are 
mounted slides suf- 
ficiently to allow first 
one and then the 
other flange of the 
hubs to be brought 
opposite the drills. 





The amount of 
motion is also 
regulated by the | 


screwed stops shown 
underneath the bed, | 
so that the flanges 
of the hubs can be 
brought accurately into position without trouble. 

The dividing is accomplished by a compound division 
plate mounted on the central spindle of the dividing head. 
This plate has two raised ribs in which notches are milled, | 
corresponding in number to the number of holes required to | 
be drilled in each flange of the hub. The notches in one | 
rib are placed alternately, or staggered, with those in the | 
other rib, and the pointer which engages with these notches 
slides by the thumb from one row to the other, so that the 
holes in one flange of the hub may be drilled staggered, as 
regards the holes in the 
other flange. The dividing 
pointer is mounted on a 
spring lever, pivotted to 
the axis of the dividing 
plate, and is so arranged 
that the required move- 
ment to the dividing plate 
is given by using the left 
hand alone, leaving the 
right hand always free to 
operate the drilling lever. 
The three spindles cf the dividing head are geared 
together by machine-cut gearing, so that each of the | 
three hubs is rotated exactly thesame amount. The poppets | 
of the loose headstocks are held up to their work by springs, | 
this arrangement being more convenient than the usual 
system of screws. With this machine eleven to twelve 
malleable or steel hubs are drilled per hour. 

The machine illustrated by Fig. 3 is a two-spindle rim | 
drilling machine. Hitherto it has been customary to lay the 
rims on a marking board on which are drawn circles of 
diameters corresponding to the diameters of the rims, and 
also radial lines corresponding to the number of spokes 
intended to be used. The rim is marked with chalk where | 
the radial lines intersect it, and is then centre punched and 
drilled in an ordinary high-speed drilling machine. It will 
be seen that this process is a very crude one, and liable to 
error, not only in the circumferential spacing of the holes, 
but also in the angle at which they are drilled and in the 
distance of each row of holes from the centre line of the 
section of the rim. 

The rim of a modern cycle wheel receives the spokes at a 
great angle of divergence, so that the holes need to be drilled 
at a correct angle, so that the spokes lead fairly up to the 
flanges of the hub. The holes are not drilled through tke 





Fig. 4—Overhead Motion 





Fig. 5—Tapping Machine 





- S—TWO-SPINDLE RiM DRILLING MACHINE 





centre line of the section of the rim, but are staggered, one 
hole being drilled a certain distance on one side of the centre 
line, and the next a corresponding distance on the other side. 
This distance varies with the section of the rim, and the 
angle also varies with the distance apart of the flanges of the 
hub and with the diameter of the rim. 

The machine, of which Fig. 3 is an illustration, has been 
made to accomplish this drilling correctly and expeditiously, 
to avoid the marking out and centre punching, and to permit 
of adjustment throughout to suit different diameters of rims, 


| and variations in the numbers, angles, and spacing of the 


spoke-holes. 

The rim is held by a universal expanding chuck, the jaws 
of which have V-shaped grooves in their outerends. This 
chuck is opened and closed by the handle shown. This chuck 


has sufficient range to accommodat:? al] ordinary sizes of | 


rims. The vertical spindle to which the chuck is attached 





Fig. 1~ THREE-SFI\DLE HUB DRILLING MACHINE 


passes through a hole in the bed of the machine and carries 
a dividing plate, with a suitable number of divisions. This 


| chuck is rotated the requisite amount by means of a treadle, 
|asshown. The whole chuck may be moved to or from the | coalfield. More to the southward a _ is being matured 
drills to suit varying diameters of rims. The drilling is | fora line from Bhopai to Ujjain, an 


MACHINES FOR CYCLE 
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WORK 





Fig. 2—SINGLE SPINOLE HUB DRILLING MACHINE 


over again without waste. It is of course understood that 
| the division plate is changed for each different number of 
| holes none A On this machine a rim can be chucked, 
drilled, and removed in two minutes. The counter-sinking 
| of the rims to receive the spoke heads can be done on the 
| machine, at the same operation, by means of special drills, 
or it may, if preferred, codes afterwards on an ordinary 
| drilling machine. 
Figs. 4 and 5 illustrate a little screwing machine for 
screwing cycle spokes and for tapping cycle hubs. Fig. 4 is 
the overhead motion for the screwing and tapping machine, 
| as shown in Fig 5. The latter will tap up to ,, of an inch, 

and is driven by two belts, one crossed and one open, one 

giving a higher speed for running the tap backwards ; a stop 
| is = adjustable to the depth of the hole, and when the 

hub being tapped comes against this stop, the spindle of the 
machine moves forward and comes out of gear with the 
tapping pulley. A slight pull on the hub then brings the 
spindle into gear with the reversing pulley, which backs out 
the tap at three times the tapping speed. For screwing spokes 
a die-holder is substituted for the tap. These machines are 
made by Mr. Alfred Herbert, Coventry. 








RAILWAY DEVELOPMENT IN THE NATIVE 
STATES OF INDIA. 

HirHerRTO the apathy of many of the native rajahs who 
| rule over the comparatively independent States situate in the 
| heart of our Indian Empire, has greatly hampered the full 

development of railway facilities within it. These native 
rinces have not been alone apathetic as regards this question, 
or several among them have for years shown themselves— 
either covertly or openly—to be directly antagonistic to the 
construction of railways within their territories. There have 
of course been some notable and praiseworthy exceptions; 
but, as the rule, such a feeling as we have referred to has for 
many years past been evinced. That it can be reported that 
this feeling has now undergone a total change, and that a 
unanimity has been shown by all the durbars favourable 
| to the construction of railways, must be accepted as a 
subject for warm congratulation. In the past, save for 
the few exceptions to the rule we have glanced at above, the 
designers of railways within what is strictly British territory 
have had to plan their routes independently of any assistance 
their projected lines might receive from traffic to be obtained 
from these native States. Now, we learn, all this will undergo 
a change, and the list of railways proposed to be constructed 
within native territory that we read of in the Indian papers 
evidences the energy with which this change of disposition is 
to find an outlet. The maximum of this has been shown 
by the State of Rajputana and those of Central India. 
In the former there is already the Jodhpore-Bikanis line well 
in hand, and quickly advancing towards completion, and 
| the survey of a broad gauge railway from near Jeypore south- 
| wards to the Chambal has been completed, and its con- 
struction will, it may be believed, shortly be commenced. 
The Gwalior Council of Regency has also practically decided 
to connect Bina on the Midland system with Garra on the 

| Grand Trunk road from Agra to Bombay, this line to be 
| hereafter extended to the Chambal to meet the Jeypore 
| railway. Saugor, it is also understood, will shortly be con- 
nected with Katni, a line which will usefully tap the Umaria 


it is fully expected that 


accomplished by two drill heads, adjustable as regards angle, | a commencement with this railway will be made during the 


height, and distance apart, and so arranged that they can | present 


always be set to point to the centre of the rim. 
The drills are fed by two levers, arranged conveniently for 


ear. The above list furnishes a convincin 
that, although late, the native princes of India have 


proof 
come 


| fully alive to the bad effects of the system of isolation they 


the right and left hands of the operator when standing at the | have hitherto persevered with. 


It is well said that a railroad 


left-hand side of the machine. The thrust of the spindles is a.great civiliser, and even the most conservative of native 


is taken by a ball bearing, and spiral springs bring the drills | rulers could hardly go on for ever i 


oring the beneficial 


back into position when the holes have been drilled. The | results which those constructed throughout the British terri- 


drill spindles are driven from the counter-shaft shown at the 
right of photograph, by means of leather cords passing over 
guide pulleys, which are adjustable to regulate the tension 
of the cords. Fast and loose pulleys are placed on the 
counter-shaft, rendering the machine entirely self-contained. 


A centrifugal pump delivers two jets of suds or oil on the | 0 
| servatism shut out the means of free communication with 
' their people. 


drills, and the upper side of the bed forms a trough for 
catching the drainage, so that the suds are used over and 





| British India itself. 


tory had made apparent upon the very boundary line of his 
State. This changed policy must, we should say, greatly 
stimulate the carrying on of further railway work within 
The existence of independent native 
States within our own territory is, and must remain, an 
anomaly, but it was the greater so long as an obstinate con- 
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SINGLE CYLINDER VULCAN FIRE ENGINE 


THE FIRE APPLIANCES MANUFACTURING COMPANY, NORTHAMPTON, ENGINEERS 





Tee Lncmege 


SINGLE-CYLINDER STEAM FIRE ENGINE. 


Ve illustrate above a fire engine possessing several note- 
worthy points, and in some respects of novel design. 


is the No. 3 size o 
the speciality of the company. 
will be seen from the engraving, and from the following | 


extracts from the specification relating to it the main details | 


will be gathered. | 

The boiler is of Lowmoor iron, welded fire-box and shell, | 
fitted with cross-tubes ; has a large grate area and heating | 
surface, so that stoking is made an easy task. The boilers | 
are tested to 150 lb. steam pressure, and 300 lb. water pressure. | 
The fittings consist of two pop safety valves, one gun-metal | 
globe e valve, two water gauges, two check valves, blow- | 
off cock, four mud plugs, steam gauge, self-starting injector, | 
&e. The two coal-bunkers hold coal enough for working the 
engine for two hours. The boiler can be fed from the feed- 
pump, from the main pump, from an independent suction in- 
jector, from a tank fed by the main pump, or other source, or 
with a hand pump and hose. The stoking is done behind , 
the boiler, not between the wheels, so the engine can be 
stoked en route to afire. Everything is handy for the driver, 
and stoking, and all moving parts are within reach of the 
driver. The gauges are placed near the fire-door, also the 
injector. 

The engine cylinder is 7in. diameter and din. stroke, with a 
steel piston and covers, and gun-metal slide valve. The pump 
is of gun-metal, 5in. diameter and 5in. stroke; the motion 
from the steam to water piston is direct. The passages and 
the valve area are large, and the engine is capable of pumping 
very high lifts. It is provided with two polished copper air 
vessels for both suction and delivery ; 34in. suction inlet, and 
two deliveries for 27in. hose. The motion work is entirely 
of mild steel. A slotted crosshead and crankshaft is provided 
to determine the stroke, and drive the slide valves and feed 
pump. A heavy fly-wheel is used, to carry the engine 
over the dead centre and insure easy working. 

Lubrication is effected with a magazine oil-box, a pipe 
being led to every working part. The frame is of a channel 
sectional mild steel, made especially for the Vulcan engines. | 
Itis mounted on laminated springs, long-bolted mail axles and | 
boxes, and hand-made wood wheels. The fore carriage is of | 
cast iron, locking completely round when the suction is | 
coupled up. The engine is carried in the centre of the | 
frame on sling brackets, independent of the boiler. The | 
brake is of the Metropolitan Fire Brigade pattern, with | 


double levers, acting on both hind wheels independently. 
The weight of the boiler and engine is well distributed over | 
the wheels, and is easily drawn by two horses at a high speed 
on rough roads. The capacity of the engine is 0:7 gal. a 
revolution, and it will, we are informed, deliver 200 gals. per 
minute at 300 revolutions per minute. 

The Fire Appliances Manufacturing Company, which is | 
conducted by the Sphincter Grip Hose Company, makes a 
point of including with the engine everything necessary to 
render its equipment complete in every respect for the 
requirements of any Brigade, with the sole exception of 
delivery and hose, of which the quantity required varies 
almost in every case. The managers of the company also 
urge the desirability of the withdrawal from use altogether 
of the existing manual fire engine; hand - worked engines 
being saeniek as entirely obsolete plant. They have for 


| phosphor-bronze bushes. 





some time been making light engines, as illustrated in a 





previous volume of THE ENGINEER, capable of throwing 
100 gals. per minute, and carrying the usual number of 
firemen and full complement of hose, tools, and accessories, 


It is | the weight being only 21 cwt. 
made by the Fire on Manufacturing Company, and | 
the “ Vulcan "’ type of engines which is | 


The general arrangement | Hp « MONARCH” DISINTEGRATOR AND COAL 








GRINDING MILL. 


Tuts machine, illustrated by the accompanying engraving, 
has been invented by Mr. C. E. Hall, Sheffield, for grinding coal 
for making coke and patent fuel, and embodies several new 
features. It is a com2ination of the features of Mr. Hall’s 
disintegrator and of the Carr’s disintegrator as made by him. 

The parts subject to wear are constructed of forged steel. 
The two spindles are carried by four bearings fitted with large 


The shafts are of steel, one passing 
through the other. The outer shaft has a large flange at one 
end, to which is rivetted a steel cage 4ft. diameter, constructed | 
of steel plates 3in. thick, with 1}in. steel pins fixed round 
near the periphery. Within this steel cage, and keyed to the 
solid steel shaft, is a steel beater boss with recesses shaped | 
out to carry eight forged steel beaters fitted therein and 
secured by steel rings. 

The whole is balanced so that there shall be very little | 
vibration when each part is running at its speed of 500 revo- 
lutions per minute in opposite directions. The material is 
fed into the two hoppers, and thence into the steel cage, where 





DISINTEGRATOR AND COAL GRINDING MILL 


= im 
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it is immediately struck by the revolving beaters and dashed 
against the cage, and if sufficiently reduced it passes out, if 
otherwise it is thrown back against the beaters and the pro- 
cess repeated. The centrifugal action of the revolving cage, 
combined with the disintegrator beaters, greatly increases the 
output. We are informed that several of these machines are 
in operation both upon coal for coking and patent fuel and 
bones for artificial manure purposes. 








THE CHICAGO EXHIBITION. 


WE illustrate this week certain buildings which will be 
constructed in the grounds of the Exhibition. The title of 
each appears in our engraving. The north side of Jackson 
Park—that which had been 
already reclaimed and 
planted by the Park Com- 
missioners—has been set 
aside for the use of the 
various States of the Union 
which will require separate 
pavilions in addition to the 
space which will be al- 
lotted to them within the 


main buildings. Mr. 
Dredge states that if. as 
is expected, all of the 


States avail themselves of 
the facilities thus afforded, 
there will be forty-eight 
of these pavilions, each of 
which, besides containing 
a certain number of spe- 
cial exhibits, will serve as 
offices and club-rooms for 
the State to which it be- 
longs. Already a majority 
of States has voted con- 
siderable sums for Exhibi- 
tion purposes, and many 
of the structures will be on 
a large scale and very 
elaborate. 





TwIN-sCREW PonToon,—In 
our description of the twin- 
screw pontoon, Buarque de 
Macedo, published in THE 
ENGINEER for January Ist, 
we omitted to say that the 
vessel has been constructed for the Empresa de Obras Publicas no 
Brazil, the well-known contractors for the large works at Pernam- 
buco and elsewhere. 

A QUADRUPLE PRINTING PRESS FOR THE ‘‘ DUNDEE COURIER.” 
—Messrs. Hoe and Company, of London, have just accepted an 
order from Messrs. Thomson, of the Dundee Courier and the 
Dundee Weekly News, to construct a Hoe rotary quadruple pres:. 
This will be the first of the kind, and the largest printing press in tle 
country. It will contain all the latest improvements applied «n 
both sides of the Atlantic, and print, fold, and count papers cf 
4, 6, 8, 10, 12, 16, 20, and 24 pages at the rate of 50,000 eight- 
page papers per hour—double the rate of the largest machin s 
now running in Britain. 
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LETTERS TO THE EDITOR. 
(Continued from page 45.) 





BOILER EXPLOSIONS. 


Sir,—The ninth report on the working of the “ Boiler 
Explosions Act” dealing with the explosions investigated during 
the year ending June, 1891, has been — disseminated, and the 
figures given in the report have generally been given without 
special comment. As misapprehension is liable to created in 
this way, and as no classification is given in the report itself, it is 
desirable that some of the characteristics of the cases referred to 
should be pointed out. 

In the first place, it must be remembered that the Boiler 
Explosions Act of 1882 gives a very wide definition of a boiler, 
and that hence the cases investigated include accidents in connec- 
tion with very varied descriptions of vessels in which steam is 
used. Further, the absence of any definition of an explosion 
results in the inclusion of equally varying classes of accidents to 
such vessels. There would seem to be a very general impression 
that the cases referred to in the Act are mainly those of actual 
explosions to boilers used for generating steam, and as these really 
only constitute one half of the cases and resulted in less than half 
the loss of life recorded, it is important, that as far as practicable 
some classification of the results shonld be attempted. As an instance 
of the varying nature of the vessels referred to, may be mentioned 
Report No. 453, Steam Pipe; No. 436, Steam Oven ; No. 485, 
Economiser, and No. 452, cashire Boiler. In illustration of 
the varying classes of accident which are investigated owing to the 
absence of a definition of an explosion, may be mentioned Nos. 
463 and 486, where small cracks in cross tubes resulted in putting 
out the fire of a vertical boiler in each case; No. 447 where the 
jointing of a man-hole gave way ; and 475, where a stop valve was 
broken by the impact of water which had been condensed in the 
steam pipe; none of these accidents being what is generally 
understood as a steam boiler explosion. 

I give below some particulars of the accidents, which the report 
refers to, classified under the headings of :—A.—Actual explosions 
to boilers used for generating steam and hot water circulating 
boilers. B.—Accidents (not explosions) to steam boilers. C.— 
Accidents and explosions to other steam apparatus. D.—Accidents 
and explosions to steam pipes, &c. 


A. 

















No. of an Persons Persons 
report. Description of boiler. killed. injured. 
424 .. Vertical .. oe . Ba « 
431 .. Vertical .. .. 1 _ 
434 .. Locomotive .. oa 2 
488 .. Cornish .. = a 
439 .. Vertical .. — — 
440 .. Cylindrical — 1 
442 .. Vertical .. — 1 
443 .. Locomotive .. 1 _ 
445 .. Return flue .. _ _ 
446 .. Cornish .. _ _ 
448 .. Vertical .. = 3 
449 .. Cornish .. 1 _ 
450 .. Cornish .. _— 3 
452 Lancashire .. _ _ 
454 .. Lemenshivre .. .. .. 1 3 
455 .. Babcock and Wilcox .. - _ 
456 .. Chimney boiler 1 3 
457 .. —— wa . . _ - 
oe << tangular boiler ~- _ _ 
464 .. Conical circulating boiler .. — os 
465 .. Locomotive .. .. .. .. - 1 
467 .. Vertical .. —_ _— 
400 .. Vertical .. .. — 1 
470 .. Twinboiler .. .. 1 1 
476 .. Castiron boiler .. _ 1 
478 .. Vertis ee ay a _ 
479 .. Cylindrical four furnace .. — _ 
481 .. Locomotive .. .. .. a 1 
483 .. Locomotive .. _- _- 
484 .. Lancashire 3 1 
490 .. Lancashire 1 _— 
491 .. Vertical .. _— 1 
498 .. Vertical .. - —_ 
405 .. Vertical .. 1 13 
et ss SE ck. bs ab be $s oe ab de = os ae 
Oe. eR a ns et ee ne ek. ee SO ee ee 
Total: 36 explosions, 14 persons killed, 38 injured. 

B. 

No. of _ Persons Persons 
report Description. killed. injured. 
430 .. Collapse offurnace .. .. .. .. .. oe 
462 .. Collapse of furnace, with small fracture — .. _ 
463 .. Cross tube fractured .. .. .. .. «2 — « _— 
486 .. Cross tube fractured .. —.. oa 
482 .. Fractureofshell.. . — . _ 
499 .. Failure of smoke tube _-. 1 
432 .. Stud blown out .. —.. — 
433 .. Plug blown out ee 2 
472 .. Plug blown out pew — 1 
447 .. Failure of man-hole joint .. BR ss _ 
466 .. Failure of man-hole joint .. — . - 
494 .. Failure of man-hole joint . » a we - 
435 .. Small holes corroded through.. —.. - 
437 .. Small holes corroded through.. = ws = 
451 .. Bolt gave way hl ee be. e6: a0.) wae 1 
Total: Accidents 15, persons killed 3, injured 5. 

Cc, 

486 .. Steamoven .. _—-. _- 
488 .. Steamoven .. “- — e _ 
492 .. Steamoven .. .- — e _ 
496 .. Steamoven .. ee _ 
485 .. Economiser .. -_- _ 
441 .. Grass boiler .. _—-. _ 
487 .. Kier.. - = « 3 
458 .. Stove a « = » 2 
. ae eS ee ee - 
444 .. Dyeextractor .. .. . ee ae 8 
Total: Accidents 10, persons killed 1, injured 8. 

dD. 

422 .. Junction valve burst or fractured.. — - 3B 
474 .. Junction valve burst or fractured... 2 = 2 
475 .. Junction valve burst or fractured.. 1 -_— 
477 .. Junction valve burst or fractured. . = > *& 
489 ... Junction valve burst or fractured.. 1 _— 
453 .. Steam pipe burst or fractured.. = . 2 
430 .. Steam pipe burst or fractured. . 7 _=— 
468 .. Steam pipe burst or fractured.. - -_- 
471 .. Steam pipe burst or fractured. . 2 -- 
473 .. Steam pipe burst or fractured... 1 nr) 
480 .. Steam pipe burst orfractured.. .. .. — .. .. 2 
Total: Accidents 11, persons killed 14, injured 11. 

These compare with the figures of 1889 and 1890 as below :— 
Persons Persons 
oedema, killed. injured. 
33 Steam boiler explosions... .. .. .. .. .. 15 .. .. 59 
32 Accidents to steam boilers .. .. .. .. -. 2 2. « 8 
10 Accidents to steam apparatus .. .. .. .. 3 .. .. 10 
2 Accidents tosteampipes .. .. .. .. «. 1 4 
77 21 76 
1890-1891. 
36 Steam boilerexplosions.. .. .. .. .. «- 14 «2 02 38 
15 Accidents to steam boilers .. .. .. .. .. 8 1. « 5 
10 Accidents to steam apparatus a ee ae Meee ae 
11 Accidents tosteam pipes .. .. .. .. .. MW... 
72 82 62 


It will be noted that though the number of actual steam boiler 
explosions shows a slight increase compared with the preceding 
year, that the number of killed is slightly smaller. Further, the 
number of killed in the latter year from steam boiler explosions is 
less than half the total of the report. The increase in the number 


of lives lost shewn in the total is mainly due to the accidents to 
steam pipes and junction valves, in one case of which (No. 460.) 
seven lives were lost. ; 

Further, in comparing the year 1890-91 with that preceding it 
must be remembered that during the latter year the area covered 
by the investigations has been increased by the Amendment to the 
Act of 1890, by the inclusion of the boilers of certificated passenger 
steamships and those used in or about coai and metalliferous mines. 
Of these there are ten cases, which would appear to be :—Passenger 
steamers, Nos. 460, 462 and 494, and coal and metalliferous mines, 
Nos. 465, 471, 472, 474, 477, 484, 489, resulting in the loss of 
seventeen lives and injury to eight persons. Subtracting these 
from the totals of the report, it will be seen that for the same 
area as that covered by the report for the year 1889-90 there 
were sixty-two cases, resulting in the loss of fifteen lives and 
injury to fifty-four persons, practically showing a considerable 
reduction in the number of cases and also in loss of life. 

Although an examination of the results as above shows that 
really there is nothing whatever alarming in the apparent increase 
shown in the report, yet it would appear probable that the results, 
as in past years, may be used without t alarmists who 
wish to impose legislation on steam users, and it is, therefore, 
very important that as far as possible the actual meaning of the 
figures should be made clear. It is most probable that although the 
report at p t includes a large ber of cases of [insignificant 
accidents, more of these will be reported as the Act becomes still 
more generally known, and a further increase of the total bulk of 
the figures may therefore be expected annually. The investigation 
of many of the accidents is certainly both interesting and instructive, 
but there is little doubt that the inclusion of the whole as boiler 
explosions does not convey a correct impression of what they really 
are, and, it is therefore, to be hoped that any further amendment 
to the Boiler Expiosions Act may include a definition of a boiler 
explosion ; and at the present time it would at least be valuable if 
some classification in the report were attempted. 

Epwarp G. HILxer, Chief Engineer. 
The National Boiler Insurance Co., Limited, 
22, St. Ann’s-square, 
Manchester, January 11th. 











COMPOUND LOCOMOTIVES. 


Sir,—Nowthat high speed with locomotive enginesisagain attract- 
ing notice, I shall feel obliged if you will insert the ee 
drawing of a proposed three-cylinder high-speed engine, and whic’ 
may be interesting toa few. In America attempts are being made to 
let the steam into the cylinder by increasing the steam-port a 
and thus minimisiny wire-drawing. If this is a necessity, I woul 
suggest trying an expanding port, the steam being allowed to 
accumulate in front of the piston while the crank is turning the 
dead centre, the difference in area of a movable cylinder cover and 
steam-chest piston enabling this to take effect. It will be noted 
that any reduction in the steam pressure in the cylinder after the 
valve has closed would result in the steam in the steam-chest 
pushing the piston outwards, and the movable covers forward, con- 
tracting the steam-port to its normal position. The steam-chest 
would thus have enlarged and been filled with boiler steam ready 
for the next stroke. A more important feature is the getting rid. 
of back-pressure. This is done by allowing the exhaust steam to 
get at the back of the piston during the return or exhaust 
stroke. This would enable the steam to be used up more 


! 
i 
; 











motive ; the one having a constant load, the cylinders can be 80 
proportioned as to give a nearly equal effort on each co 
whereas the other is at one time exerting full power and at 
another only quarter power or less; yet with even this great 
disadvantage the pound } tive has proved more economical 
than the simple ; so much so that it must come into more general 
use, in some form, before long. I have seen simple engines stuck 
for water, ceaeene 2 comprare taking the same load burns less 
wood and is never stuck for water. Is not this clear proof of 
economy? Yet, on the other hand, I admit compound engines are 
more often in the shops, but owing only to minor details which can 
easily be set right. 

Overloo! small details runs a compound engine into bad 
favour a . Ihave seen large pl ee cylinders with din, 
drain cocks and proportionally small relief valves ; the consequence 
is the common blowing off of the cylinder covers. Such details 
require attention, as native drivers do not understand its 
taking a long time to warm up a compound. Taking all points, | 
might say there is nothing to lose, but everything to gain, by com. 
pounding. T. A 

South America, December 8th, 1891. 








Sir,—I notice in your issue of this week, Mr. Riekie’s reply to 
my letter of November last. In his first explanation of ‘his 
system he makes no mention of any arrangement for admitting 
boiler steam to the low-pressure valve chest. He, however, now 
argues that such is absolutely necessary. He does not agree that 
a very considerable loss must be the result of having a direct 
communication at starting between the low-pressure valve chest 
and one of his high-pressurecylinders. For any locomotive used on 
short distance traffic I should think this loss would be considerable, 
As my criticism followed generally from that one omission, it is 
useless to continue. I must add, however, that the particular 
choice of lan renders Mr, Riekie’s explanation somewhat 
difficult to follow. 


Leeds, January 11th. F, Grover, 





FORCE AND MOTION. 


Sir,—I need scarcely stop to point out that if the reply to two 
of my questions is in the affirmative, as admitted by Professor 
FiteGernld, his letter of the 18th of December becomes mere 
sound and fury, signifying nothing. 

His reply to my third question manifests such an astounding 
confusion of ideas that I can scarcely believe he means anything 
more than a clumsy joke. I really must ask permission to repeat 
my question and Professor FitzGerald’s answer, in order that the 
situation may be apprehended. 

I asked, ‘‘Can or cannot Professor FitzGerald give an example 
of a stress in which the forces do not balance each other, in the 
sense that an effort of either to produce motion is opposed by an 
= on the part of the other to prevent motion taking 


To this Professor FitzGerald says:—‘'I cite and have cited 
before the cases of two similarly electrified bodies repelling one 
another; and of a magnet attracting a piece of iron placed origin- 
ally at rest, not in contact, and then left perfectly free to move 
under mutual action. The effort tending to produce motion of 
one of them, A, is not resisted by any force tending to prevent 
motion of A, and similarly for B.’ 

Many hard things have been said of electricity and magnetism, 




























































































expansively in the cylinder than at present. Many will be 
surprised at my suggestion for a single-acting locomotive, but had 
they my experience of the tremendous wear and tear that takes 
place with the present surging, sinuous, knocking machine that 
runs on rails, they would probably think with me that improve- 
ments can and should be made. To me the most important 
feature in the design is the turning of the wheel by using a con- 
stant fuleram. Now there is no wish to start a discussion on the 
fulcrum of the locomotive wheel. To my practical mind the 
fulcrum is the point of the wheel held to enable it to be turned. 
In going forward this would be the crank pin while the axle was 
being pulled, and going backward the axle while the crank pin 
was being shoved, or vice vers, according to the position of the 
cylinders. Now is it not probable that this pulling alternately at 
the axle and crank pin is the cause of this nasty surging action 
that is so conspicuous not only in the locomotive but in the paddle- 
boat? The wheels of both can distinctly be felt as if they were 
knocked from under the machine while the crank is on the bottom 
stroke, especially with the latter as regards motion, and con- 

jicuously so in the former as is wear and tear, the partial 
slip gouging out the tire, and which wear is usually put down to 
the action of the balance weight. It is well known that little or 
no improvement has been made in the locomotive for many years, 
and the suggestion may be interesting to locomotive men, 

JOHN RIEKIE, 
District Locomotive Superintendent, 

Quetta, December 21st, 1891. North-Western Railway. 





Sir,—I have read with much interest Mr. John Riekie’s letter 
on compound locomotives, appearing in your issue of October 23rd ; 
but owing to the success of the compounds both in England and 
abroad, I take exception to his remark that ‘the eompound loco- 
motive has practically proved a failure.” 

Your correspondent’s Ooo system of converting a simple 
into a compound would, I think, be expensive, more or less com- 
plicated, and necessarily costly to keep up, whereas a simple 
engine converted in the ordinary two-cylinder way would give as 
good results—which results are proved—and cost much less in 
——~ The back-pressure in the high-pressure cylinder is easily 

owed for, by, if ible, increasing the boiler pressure, adding 
an inch or so to the diameter of the high-pressure cylinder, or 
cutting off later in the stroke. By these means the compound 
converted engine would be quite as powerful at every part of the 
stroke as the simple, and by fitting an automatic pass valve to the 
low-pressure cylinder for starting, we have quite as handy an 
engine 





t is impossible to compare a compound marine engine to a loco- 





but to Professor FitzGerald is due the credit of discovering that 

they can exert a force which is opposed by no resistance, and that 

= are even competent to set up what 1 may call a one-effort 
ress ! 

It would be uncourteous, and even unkind, to continue a discus- 
sion which drives Professor FitzGerald to such statements. One 
word in conclusion will suffice. In his third paragraph Professor 
FitzGerald insists that mutual action as contemplated by Newton's 
third law cannot take place between two bodies, but that three 
are necessary. I must leave him to settle that with Newton's 
shade. But I will add that a very slight modification of Professor 
FitzGerald’s proposition will make it state that for which I have 
contended all along. If, instead of the interference of a third body 
we substitute a third agency, we shall have the precise truth 
the third agent being motion, which is the sole cause of force an: 
the sole cause of motion. 

London, January 12th. 


THE VALUE OF PATENTS. eine 

S1r,—The following report has appeared in the — 
‘* The investigation “adds tae been code into the deaths of Mr. 
and Mrs. Weare and their child at Myddleton-road, Bowes Park 
leaves little doubt that the man murdered his wife and child, and 
then committed suicide. ‘The police have been inquiring into the 
antecedents of the parties, and sufficient has been ascertained to 
make it clear that Weare’s mind had become unhi through 
monetary troubles. He was by trade a jeweller, and did his work 
in a small room fitted up at the rear of his house. He and his wife 
were married about five years ago, but they had only been living at 
Myddleton-road some fifteen months. The d man seemed 
to have had almost a mania for invention. A deal of his time 
was taken up with the designing and working out of various 
instruments, Models and plans for musical boxes, money boxes, &c., 
worked on the automatic principle, were also found at his place ; 
whilst it is stated that not long ago he constructed a peculiar 
watch, which gained a prize at a Continental exhibition. ke so 
many other inventors, however, Weare derived but scant; reward 
for his ingenuity, and got into financial difficulties. Driven to 
despair, it is d that he determined to poison his wife and 
child, and then take his own life. The exact nature of the poison 
he used has not yet been absolutely ascertained, but it is sup 
to have been prussic acid. Mr. and Mrs, Weare lived on very 
terms.” We Neve here an admirable comment on the article of 
December 25th, 1891. It is very seldom, however, that the truth 
comes out, and the world hears little of the ruined homes and 
wasted lives caused by the mania for that species of gambling 
known as inventing. NortH LONDON. 

January 14th, 


A CRAMMER, 
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RAILWAY MATTERS. 


A serious explosion of No. 1 locomotive occurred at 


Cyfarthfa on Wednesday due to the failure of the fire-box ; 
engine driver Thos, Cummings, and five others, were seriously 
injured. 

Tue number of passengers carried on Egyptian rail- 
ways in 1890 was 4,696,286, as against 4,378,453 in 1889, being an 
jncrease of 317,833, The number of miles of line open in 1890 was 
960, as compared with 945 in 1889. 


Ir is enpentad that the expenditure on railways next 
year, says ndian ie will be not less than 430 lakhs, 
Of this 200 lakhs is likely to be spent on the East Coast Rail- 
way, 70 lakhs on open and strategical lines, and 30 lakhs on 
Burma railways. 


Tue North-Eastern Railway Company have deposited 
their omnibus Bill for next Session, under which the company ask 
for powers to construct just over ten miles of new railways and 

idenings. The t of additional — roposed to be 
raised for the purpose of this Bill is £1, ‘000, with further 
borrowing powers not exceeding £416,000. 


A sERIovs accident occurred on 11th of January, at the 
Great Northern sheds at Doncaster. After breakfast, the work- 
men were sitting in the workshop, when a goods engine, which had 
run away, dashed into the joiner’s shop, and ran through 
the coppersmiths’ shop, throwing one man, named Atkin, from one 
side of the room to the other, Thomas Drury was killed, his head 
being smashed in, and several others have sustained fractured legs 
and ribs, or other severe injuries, The premises are partially 
destroyed. 


Tre Manchester, Sheffield, and Lincolnshire Railway 
Company’s half-yearly report shows the net earnings to have been 
£473,399 12s. 11d., which admits of a dividend at the rate of £4 
per cent. per annum on ordinary stock. This diminution of 
} per cent. upon the ordinary stock is due to the increase in the 
debenture and preference charges, which amount to £32,513 7s. 4d. 
The directors state that the ordinary stock holder is bearing the 
burden of interest upon £1,500,000 of capital at present entirely 
unproductive. 





An official notice has been published announcing the 
opening of the New Cape Government railways. It says :—The 
main trunk lines from the colonial seaports to the Transvaal rail- 
ways will be opened for general goods traffic to Kronstad in 
the Orange Free State, on February 20. Kronstad is 80 miles 
from the Vaal River and 115 from Johannesburg. As Kronstad 
will be the terminus for a very short time only, no special pro- 
vision will be made by the Department for storing “through ” 
goods there. According to Reuter, the line will be opened for 
goods traffic to Viljoens Drift, 35 miles from Johannesburg, at the 
end of April. Ample transport will be available. 


On the 9th January an extension of the Mersey Tunnel 
Railway to Bold-street, Liverpool, was opened by the Mayor, 
which now letes the tion with the Midland, underneath 
whose station the Mersey station has been excavated. On the 
Cheshire side of the river a connection already exists at Rock Ferry 
with the London and North-Western and Great Western joint line 
between Birkenhead and Chester. The entire Mersey system is 
over three miles, and has cost about two and a-half millions. At 
a banquet which followed the opening, ——— others present, 
were Sir Douglas Fox, engineer of the railway; Mr. Henry 
Lambert, manager of the Great Western; and several members 
of Parliament. 





THE Indian Government has published a resolution 
upon the completion of the Khojack Tunnel and extension of the 
railway to New Chaman. The Khojak Tunnel pierces the Khwaja 
Amran range, about sixty miles north of Quetta, about 6400ft. 
above sea level, and about 2000ft. above the surrounding country. 
It is 12,800ft. in length, and accommodates the double line of rail- 
way from Kil’Abdullah to New Chaman. The distance from Kil’ 
Abdullah to the tunnel entrance is ten miles, the tunnel itself is 
24 miles long, and from the termination of the tunnel down the hill 
to New Chaman is seventeen miles, making a total length of 294 
miles of yy The tunnel is nearly level on the Biluchistan 
side, but the Afghan side is on a grade of 1 in 40. 


Tue managers of the Cheshire and the Manchester, 
Sheffield, and Lincolnshire Joint Railway System, from Manchester 
to Hawarden, and Wrexham, 7i4 Chester, in accordance with 
notice, have discontinued the issue of second-class fares. Persons 
who may hold unexpired second-class season or contract tickets 
will be allowed to occupy first-class carriages. No reduction has 
been made in the fares at present for first-class tickets. The 
London and North-Western Railway Company have also taken an 
important step in connection with the re-opening yesterday of their 
branch line from Mold to Coed Talon, in Flintshire. The line had 
been closed to ngers for some years, and the company, in 
restoring the traffic have issued a notice intimating that no second- 
class tickets will be issued to passengers. 


Tue North Metropolitan Tramways Company have 
deposited a Bill for next session for the confirmation by Parlia- 
ment of the purchase by them of the system of the North London 
Tramways Company, now in liquidation, the purchase to date 
from November Ist last. In connection with the acquisition of 
this system, says the 7imes, Parliament will be asked to confirm 
two important ments, one with the London County Council 
and the other with the Local Boards of Wood Green, Enfield, 
Hornsey, Tottenham, Edmonton, and South Hornsey. These 
agreements guarantee that if the North Metropolitan ways 
Company put into repair the lines of the North London Company, 
the County Council will not exercise the right of purchase until 
August 10,1910, and that the local boards will not purchase for a 
period of twenty-eight years from September 25th last. For the 

urpose of more thoroughly amalgamating these two systems, the 

ill seeks power to construct a number of connecting lines, the 
total length of which exceeds four miles. The amount of addi- 
tional capital sought to be raised is £160,000, with power to borrow 
a further sum of £40,000. 


A REcoRD of train accidents in America in October 
includes 120 collisions, 91 derailments, and 13 other accidents, a 
total of 224 accidents, in which 58 persons were killed and 179 
——— These accidents are classified by the Railroad Gazette as 
ollows :— 


Crossing 
Rear, Butting. and Total. 
Collisions : other. 


Trains breakingintwo .. .. .. .. 14 
Misplaced switch... .. .. .. . 
Failure to give or observe signal . 


= 

a | 
| mrol 
ee 


cee ae 15 

Mistakein givingorunderstandingorders — . [Il . ll 
i. rr arr ee ee | 15 
Unexplained .. 3s .i8. 55 
Total .. 68 88. 25 eo 120 


Derailments: Broken rail, 9; loose cr spread rail, 4; broken 
bridge, 4; defective switch, 3; defective frog, 1; broken wheel, 
3; broken axle, 7; broken truck, 2; fallin brake beam, 1; broken 
coupling or draw-bar, 2; misplaced switch, 6; careless running, 1; 
runaway train, 1; open draw, 1; trackmen, 2; animals on track, 
2; landslide, 1; accidental obstruction, 2; malicious obstruction, 1; 
man on track, 2; unexplained, 36; total, 91. Other accidents: 
Boiler explosion, 2; cars burned while running, 4; various break- 
ages of og a 1; other causes, 6; total, 13. Total number 
of accidents, 224, 








NOTES AND MEMORANDA. 


In Greater London 3883 births and 3388 deaths were 
registered, corresponding to annual rates of 35°2 and 30°7 per 1000 
of the estimated population. 


THE total daily supply of water to London from all 
sources, in November last, was 173,045,295 gallons. This is an 
average of 30°62 gallons — head for all purposes, Of this quan- 
tity 52°5 per cent. was taken from the Thames, 


A LARGE number of new regulations concerning the 
making out of Consular invoices has been issued by the Govern- 
ment of Peru, the ninth of which is ‘‘in all cases the weight in 
ens and the value of each package must be declared on 

@ invoice,” 


In London, including the Metropolitan Workhouses 
and Hospitals situated outside registration London, 2911 births 
and 2679 deaths were registered last week. Allowing for increase 
of population, the births were 99 below and the deaths 624 above 
the average numbers in the corresponding weeks of the last ten 
years, 


In a rain-making experiment made on the 9th Decem- 
ber, near Mozufferpur, under the direction of Mr. Lees, executive 
engineer, three charges of dynamite, each 20 lb. in weight, were 
fired at intervals of about nine minutes, from a wire suspended 
50ft. above the ground. So far as could be observed, the 
range had no appreciable effect on the atmospheric con- 

itions, 


TuE first ingot of nickel steel to be used in the manu- 
facture of armour plate for the United States navy was cast—says 
the Railroad Gazette of the11th ult.—in the mcg department 
of the Bethlehem Ironworks on Saturday afternoon. The weight 
of the ingot is 90,0001b. It is 47in. thick and 90in. wide. e 
mould in which it was cast weighs fifty-six tons. This armour 
~~ will be used on the Maine, now building at the Brooklyn 
Navy yard, 


THE results of the Census of France taken on April 12th, 
1891, have been published. In 1886, it was 38,218,903, and in 1891 
it was only 38,343,192, The wth in five years was thus only 
124,289, The Department in which the greatest increases occurred 
since 1886 were the Seine, with an increase of 180,506 inhabitants ; 
the Nord, 66,157; Meurthe et Moselle, 42,457; Rhone, 33,825 ; 
Bouches du Rhone, 25,765; Hérault, 22,607; Pas de Calais, 
20,838; Alpes Maritimes, 20,514 ; Finistére, 19,192; Gironde, 
17,683 ; Loire, 12,843 ; Seine et Oise, 10,501 ; Corsica, 10, 095. 


In an article on vessels lost through instability, in the 
Shipping World, the writer says of a certain vessel:—‘‘ Wh 
do we say this vessel was lost through insufficient stability’? Be- 
cause the records of losses for years show that vessels whose depth 
of hold + beam = ‘7 or thereabouts always figure largely in 
founderings at sea through insufficient stability when laden with 
coal or grain. With such vessels it ought to be the practice to 
carry water ballast with grain or coal cargoes, and to have the 
proper freeboard when the ballast tank or tanks are full, not when 
they are empty.” 


A propos of “G. W. C.’s” interesting letter on ‘Old 
Ships of War” in the 7imes of 7th January, it is stated that the 
following men-of-war, whose names still figure in the Navy List, 
are 70 years old and upwards. The dates are those of their launch 
or addition to the Navy:—Victory, 1765; Foudroyant, 1798; 
Eagle, Hibernia, 1804; Implacable (ex Duguay Trouin), 1805; 
Leonidas, 1807; Conquestador, Excellent (ex Queen Charlotte), 
1810; Forte (ex Pembroke), 1812 ; Cornwall (ex Wellesley), 1813 ; 
Cornwallis, Briton, 1814; St. Vincent, 1815; Trincomalee, Myrtle 
= Malabar), 1819; Pitt (ex Camperdown), 1820; and Ganges, 

1. 


Tre deaths registered last week in thirty-three great 
towns of England and Wales corresponded to an annual rate of 
28-7 per 1000 of their aggregate population. Deaths registered 
in the several towns, alphabetically arranged, correspond to the 
following annual rates per 1000 :—Birkenhead, 22°1 ; Birmingham, 
18°8 ; Blackburn, 26:9; Bolton, 22°0; Bradford, 16°6; Brighton, 
37°2 ; Bristol, 24°7 ; Burnley, 20°] ; Cardiff, 28-3 ; Croydon, 15°7 ; 
Derby, 22'8 ; Gateshead, 271 ; Halifax, 18°6 ; Huddersfield, 17°8 ; 
Hull, 20°6 ; Leeds, 26:4 ; Leicester, 16°2 ; Liverpool, 36:3 ; London, 
82°8; Manchester, 24:0; Newcastle-on-Tyne, 43°7 ; Norwich, 31 ; 
Nottingham, 19°9; Oldham, 24:5; Plymouth, 32°3; Portsmouth, 
36-0 ; Preston, 24°9; Salford, 23:1; Sheffield, 25:2; Sunderland, 
25°1 ; Swansea, 32°38; West Ham, 29°5; Wolverhampton, 35-0. 
Newcastle thus headed the list with 43-7 per 1000, and Brighton 
comes next with 37°2, London being 32°8. 


In a patent for pagverements in refining copper, the 

tentee, Mr. J. C. Bull, of Erith, points out that in the puri- 

cation of copper by the Bessemer process the heat furnished 
by the combustion of the impurities is not sufficient to maintain 
the metal at a suitably high temperature. In order to secure this 
high temperature the patentee introduces an oxidising substance, 
such as Chili saltpetre, into the molten metal. This is effected by 
providing a cavity at the bottom of the converter in which the 
nitrate is placed, and which communicates by perforations with 
the body of the condenser. When the molten metal is poured 
into the converter, some of the metal finds its way through the 

rforations into the cavity beneath, and the heat from the metal 
arta the nitrate and causes a stream of oxidising gases to 
rise though the metal in the converter. Or the nitrate in a fused 
state may be forced by air pressure into the perforated cavity. 
Or, lastly, an ordinary Bessemer converter may be used, the 
nitrate, in a powdered state, being supplied by an automatic 
feeding arrangement to the current of air. The converter is lined 
with ganister, or a mixture of sand and clay, and the metal is 
covered with a suitable silicious slag. 


At a recent meeting of the Brussels Academy of 
Sciences, a note was read by P. J. Van Beneden, and 
on the study of heat and light phenomena accompany- 
ing electrolysis, by E. Lagrange et Hoho. In an electrolyte 
cf dilute sulphuric acid, a positive electrode having an area of 
180 sq. cm. was immersed, whilst the negative electrode consisted 
of a wire of copper 0:25 mm. in diameter, submerged toa depth 
of 0°56 mm. below the level of the liquid. On passing a current 
from accumulators through the electrolyte, the ordinary pheno- 
mena of electrolysis were observed. When the electro-motive 
force was increased, and a kind of decrepitation, resembling 
the fizzing noise which is heard when drops of water fall on a hot 
metal plate, was produced at the negative electrode. The liquid 
about this electrode appears to be in a state of ebullition. e 

henomena increased in distinctness as the difference of potential 
| wr eseaen the negative electrode, and a point in the liquid 3 mm. 
from it, approached 16 volts. At intervals, when the difference 
of potential had reached 16 volts, a ber of lumi points 
were produced between the electrode and the liquid, and their 
frequency was found to increase with the difference of potential. 
The author has studied the phenomena, using electrodes of Pt, Cu, 
Zn, Sn, Fe, and C of different dimensions, electro] of different 
degrees of dilution and different natures. He finds, among other 
things, that the ph when the electro-motive 
force is the same (for a given degree of acidity) whatever the 
nature of the electrolyte. The intensity of the current increases, 
ceteris paribus, with the sections of the electrodes, and varies 
with the nature of the electrode. For the same degree of acidity, 
the same electrode, and the same amount of immersed surface, 
the intensity of the current tends to remain constant, although 
the electromotive force varied from 76 to 98 volts, 














MISCELLANEA. 


A MEETING of the Birmingham Association of the 
students of the Institution of Civil Engineers was held at the 
Midland Institute on Thursday evening, Mr. R. Godfrey 
A.M.1.C.E., vice-president, being in the chair. A paper was read 
by Mr. Nowell Parr, on ‘‘ Refuse Disposal,” and an interesting dis- 
cussion followed. 


Mr. Geo. Ricwarps, for many years the managing 
director of Messrs. Geo. Richards and Co., Limited, engineers, of 
Broadheath, near Manchester, retired from that position last June, 
and has established a new company, the Richards Machine 
Tool Company, with London offices at Suffolk House, Laurence 
Pountney-hill, E.C. He is also associated with the Richards 
Patent Pulley Company, London. 


Tue retirement of Mr. Dickenson, her Majesty’s 
Inspector of Mines, Lancashire, leaves Mr. F. N. Wardell, of the 
Yorkshire district, senior inspector of mines in England. His 
assistant, Mr, Gerrard, takes the position rende vacant in 
Lancashire. Mr. Wardell has for many years been a most able, 

instaking inspector in the district, which includes the fiery 

sley seam, and is large enough to form a kingdom in itself. 


Ir is said that in the history of the Yorkshire coal trade 
never was the tonnage sent from the county of broad acres to the 
port of Hull so large as it was during 1891. Great also has been 
the increase inthe improvement in the tonnage sent by rail over 
the conveyance of fuel by water. During the past eleven years, 
whilst the quantity sent to the port has greatly increased, the 
tonnage sent - water bas materially declined, thus showing the 
advantages of the transit by the quicker route. The total tonnage 
sent during last year was 2,386,024 tons, of which no less than 
— tons were sent over the Hull and Barnsley and other 
ines. 


WirH reference to the dismissal of three engineer 
students from the Keyham College and the punishment of several 
others, we learn, says the 7imes, that the Admiralty have adopted 
this course in consequence of the insufficient progress made by the 
students in their studies, both practical and theoretical. The 
students who have been removed were unfavourably reported 
upon a year ago, and are not considered to have since displayed 
either industry or capacity. It is proposed to enter thirty more 
students in March, but it is considered that the Admiralty will 
now endeavour to obtain more candidates, as the dearth of naval 
engineers is becoming a serious matter, 


A MEETING of the Manchester Geological Society held last 
Friday at Wigan was devoted to matters of mining interest, the 
main question having reference to the accidents resulting from blast- 
ing and the use of explosives in mines. On this subject Mr. Jas. 
Grundy, one of her Majesty’s Inspectorsof Mines, read an interest- 
ing paper, and recommended as one direction in which investiga- 
tion might profitably be pursued that some one should take up the 
question of resonance of sound and try to find out the resonant 
effect of passages under the very varied conditions of length, area, 
evenness of surface, temperature, and pressure, so as to ascertain 
the circumstances under which the tendency of a given sound from 
a shot to set up the explosive or vibratory wave was likely to be 
increased or diminished or otherwise modified. 


THE reports issued this month by the trades union organi- 
sation connected with the engineering industries scarcely affordsany 
sound indication of the actual condition of trade, as the returns 
of unemployed are just now considerably swollen by the increased 
number of men thrown upon the books owing to the usual temporary 
stoppages of works during the holidays, which in many cases would 
seem to haveextended over a longerperiod than ordinarily. Deduct- 
ing, however, as far as possible the extra number of men returned as 
out of work owing to temporary exceptional cause, the Amalga- 
mated Society of Engineers would seem to have about 5 per cent. 
of the total membership in receipt of out-of-work donation, and 
with regard to the Steam Engine Makers’ Society, the returns 
show about ys cent. of unemployed, from which, however, 
may be deducted some proportion owing to temporary stoppages 
of works. Thereturnsastothe numberof members on sick benefit 
show a moderate increase, but nct to such an extent as to indicate 
that the recurrence of the influenza epidemic is so far appreciably 
affecting the health generally of the workmen in the engineering 
industries, 

Amon the electric lighting schemes with which Parlia- 
ment will be called upon to deal next session are pro’ is for the 
lighting y electricity on the | ae of the Vestry of St. Pancras, 
who ask for power to raise further money for the purpose of 
electric lighting, and to confirm the appropriation and user by the 
vestry of the abandoned p tic tubes in Tottenham Court- 
road, Euston-road, and Drummond-street. The Vestry of 
Lambeth seek power to supply electricity within their parish, and 
to lay distributing mains, among other places, along the Lambeth- 
road, Kennington and Kennington Park-roads, the Oval, Albert 
Embankment, South Lambeth-road, Stockwell-road, Clapham-road, 
Camberwell New-road, Brixton-road, Tulse-hill, Denmark-hill, and 
Norwood-road. The Vestries of St. Leonard, Shoreditch, St. 
John, Hampstead, the Whitechapel District Board of Works, the 
West Ham Canpeantion, the Urban Sanitary Authority for Sutton 

Surrey), the Putney and Hammersmith Electric Light and Power 

ompany, and the Hackney Electric Lighting Company are also 
the promoters of schemes for the supply of electricity for public 
and private purposes, 


Tue American Secretary of War has approved the plans 
of the North River Bridge Company for the construction of a 
suspension bridge across the udson River. This, says the 
ap cogpeies Record, isthe pmo J of which Mr. Gustav Lindenthal 
is the engineer. Mr. Lindenthal’s bridge scheme is the only one 
approved by the War Department. There are two distinct com- 
panies, the North River Bridge a, acting under the authority 
of an Act of Congress, of which Mr. G. Lindenthal is engineer, 
and the Consolidated New York and New Jersey Bridge Com- 
pany, organised under a consolidation of old and new charters 
obtained from the States of New York and New Jersey, but as yet 
without authority from the United States to cross the river. 
‘©On December 24th, the New York and New Jersey Bridge 
Company went through the ceremony of turning the first 
sod for its proposed structure. We learn, on application, that the 
company has not yet decided upon the plans to be adopted for the 
structure whose construction has been thus begun, but doubtless 
these will be forthcoming before Congress grants authority for the 
construction of the bridge.” 


A COMPLICATION of some importance has arisen between 
the London, Chatham, and Dover Railway Company and the 
French Government, says the Paris correspondent of the Times, 
writing under date January 10. It will be remembered that a few 
weeks ago,during a heavy gale, the steamship Victoria struck theend 
of the pier when entering Calais harbour and carried away some 
forty of the wooden piles. Since then the Département des Ponts 
et Chaussées has taken the matter in band, and, after assessing 
the damage, has made a formal demand upon the London, 
Chatham, and Dover Railway Company for an indemnity of 
£1000. The company protested, but with no avail, and finally 
the matter was carried before M. Yves Guyot, the Minister of 
Public Works, who yesterday gave his decision to the effect that 
he could not interfere on behalf of the English company, and that 
the claim of the French Government must be upheld. The 
London, Chatham, and Dover Railway Company have refused to 
pay the amount in question or any sum for such purpose, and will 
contest the matter in the French Courts, to which it must now be 
carried. The company will plead force majeure. 
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FOREIGN AGENTS FOR THE SALE OFTHE ENGINEER 


PARIS.—Boyveau and Caevitiet, Rue de la Banque. 

BERLIN.—Asuer and Oo,, 5, Unter den Linden, 

VIENNA.—GeEROLD and Co., Booksellers. 

LEIPSIO.—A. Twietmeyer, Bookseller. 

NEW YORK.—InrernationaL News Company, 88 and 85, 
me-street. 





MEETINGS NEXT WEEE. 

Tue InstituTION or Civi. Enoingers.—In consequence of the death 
of H.R.H. the Duke of Clarence and Avondale, Hon. M. Inst. C.E., there 
will be no meeting on Tuesday, the 19th inst. 

Civi, anD MecuanicaL Enoineers’ Socrery. — Wednesday, January 
20th, at the Westminster Palace Hotel, at 7 . Paper, ‘‘ Forced Venti- 
lation by Compressed Air,” by H. Coward, er E. Syllabus :—Natural and 
mechan cal ventilation—V +. £.. methods of mouhenioal or forced ventila- 
tion, incl ig blowing and exhaust fans, and the induced current by 





PUBLISHER’S NOTICE. 


** Next week a Double Number of THE ENGINEER will be pub- 
"lished, containing the Index to the Seventy-second Volume. Prue 
of the Double N umber, One Shilling. 
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ELECTROGINE BALLS. 
(To the Editor of the Engineer.) 
Sir,—Can any reader give me the address of makers of Electrogine 
balls for sreteniion the insides of steam boilers against oxidation ? 
Newark-on-Trent, January 12th. Eectric. 





SOUTH AFRICAN ENGINEERS. 
(To the Editor of The Engineer.) 
Sir,—I shall be much obliged to any reader who will su upply me with 
the addresses of two or three engineering firms in the most —— = 
of South Africa, namely, Natal, Johannesburg, or Kimberley. 
Erith, Kent, January 11th. 


CASTING BRASS ON A SHAFT. 
(To the Editor of The Engineer.) 

Sir,—Can any reader kindly inform me how brass jin. thick can be 
cast around a steel shaft 4in. diameter and 6ft. long, so as to make a good 
= of it when turned? It has been tried in our foundry in various ways, 

y mnpene Daye | shaft first, pouring horizontally and vertically, but the 
brass cracks slightly and is pitted, requiring a lot of metal to be burnt in 
after turning. An answer in your valuable paper will oblige. 


January 1ith. INQuIRER. 
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ADVERTISEMENTS. 

*,* The charge for Advertisements of four lines and under is three shillings, 
"for every two lines afterwards one shilling and sixpence ; lines are 
charged one shilling. The line averages seven When an advertise- 

ment measures an inch or more, the charge is ten shillin, re inch. All 
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| Hall of the Literary and Philosophical Society, Corporation-road, Mid 
| brough, at 7.30 p.m. Paper, “Sanitation,” by Mr. R. 





than Three o'clock on Wednesday afternoon in oan a 
Pres relating to Advertisements and the Publishi: wiment of the 
paper are to be addressed to the Publisher, Mr. ney ite ; all other 


letters to be addressed to the Editor of Tak Enainerr. 


various means including water, reo and compressed air, and their 
relative y— in which the induced current system 
is advantageous to bo mechanical methods, also cases where it is the 
only means of really efficient ventilation—Compressed air generally the 
most favourable medium for creating the induced current—A description 
of the various forms of nozzles, for delivering the wens Cy air or steam 
used for induction—The advantages of the “ tent nozzle 
pap with former ones, and its adaptability to enmnelel ips, tunnels, 
public buildings, &c. &. 

Owens Co_iece Union Enoinerrine Society. —Tuesday, January 19th. 
Paper, ‘‘ Train Inter-communication,” by H. Pollitt. 

CLEVELAND InstTITUTE oF EnGingERS.—Monday, January 18th, in the 





iddles- 

Laing Hay, New- 
castle-on-Tyne—N.E. Sanitary Inspection Association. 

Cuemicat Sociery.—Thursday, January 21st, at Burlington House, a 

y Pron Papers: “The Estimation of Oxygen in Water,” by M 
Adams; ‘‘A Pure Fermentation of Manitol and pte ll 
Frankland and W. Frew; ‘‘ The Luminosity of Coal y 
B. Lewes; ‘‘ The Magnetic Rotation of Dissolved fal Salta” * by Ww. Ostwald ; 
“On the Dissociation of Liquid Nitrogen Peroxide,” by W. Ostwald. 

Society oF Arts.—Wednesday, January 20th, at 8 pm. Ordinary 
Ignition of Coal, and its Prevention,” by Prof. 
Vivian B. seen, Thursday, Janua‘ 2st, 4.80 p.m. Indian section. 
‘*From Tien-Shan to the Famire—Ixperisnces on the Russo Chinese 
Frontier,” by Herbert Jones. 











DEATHS. 
On the 12th inst, at 224, Amhurst-road, Hackney, CHaRLes Jones 
Denton, in his 40th year. The funeral will take place at Abney Park 
Cemetery, at 1.30 on Saturday afternoon next. 





Brinee Albert Victor. 


THE Duke of Clarence and Avondale died of 
pneumonia yesterday morning at Sandringham. 
It is difficult to conceive of any event which, re- 
garding itin all its aspects, could cause more sorrow 
throughout the dominions of the Crown. All the 
circumstances of his death are melancholy. His 
youth, his popularity, his recent engagement, the 
hopes and anticipations centred in the heir pre- 
sumptive to the Throne, invest the catastrophe 
with unusual sadness. 

The illness which has had such a disastrous 
termination, originated, it is believed, in cold 
caught at a shooting party. The resources of 
medical science failed. Death in this case came 
through no portal left open by the engineer. 
Defective drains or imperfect sanitary arrange- 
ments had nothing to do with his illness, whereas 
when the Prince of Wales himself narrowly 
escaped twenty years ago, sewage poison was no 
doubt the agent of evil. Thus, then, as engineers 
the death of the young Prince demands no com- 
ment from us. But all our sympathies go out to 
the bereaved parents, and to that nearer one still, 
and a dearer one, to whom no words can bring 
comfort. 
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HIGH-SPEED LOCOMOTIVES. 

WE are certain that the letter from Mr. Rous-Marten, 
which we publish this week, will be read with interest. 
In a sense, however, the letter is incomplete. It gives 
no sufficient indication of the reason why some engines 
run faster than others. Our correspondent evidently 
takes it for granted that after all has been said and dene, 
the attainment of any given velocity is almost entirely a 
question of power. But it is not difficult to prove that 
this statement is only partially true. At the best it may 
be said that if it is wholly true, then there are some very 
curious problems about locomotive and train resistance 
awaiting solution. Mr. Rous-Marten holds that speeds 
of even 100 miles an hour could be attained by engines 
specially designed for the purpose ; but he does not give 
us any information as to the principles governing the 
design of such locomotives. Let us consider a little in 
detail the reasons which he has put forward to explain 
why it is that engines built within the last couple 
of years ought to be able to run faster than older 
locomotives. 

In the first place, we shall assume that engines of any 
size are loaded in proportion to their powers. No one 
supposes, for example, that the Lady of the Lake or the 
Waverley, which did such excellent service during the 
race to t " North with an 80-ton train, would have done 
equally well with a 160-ton train. For obvious reasons, 
the resistance per ton of a light locomotive ought to be 
less than that of a heavy engine. The load carried by 
each wheel being smaller, the deflection of the road— 
which is a most powerful agent in causing train resistance 
—will be less. So far as can be seen, then, the Lady of 
the Lake with a suitable train ought to be able to attain 
eighty-six miles an hour as well as Mr. Worsdell’s great 
compounds. But all the evidence goes to show that this 
is not true. Indeed, we gather from Mr. Marten that the 
smaller types of locomotive are quite mates able, under any 
circumstances whatever, of attaining as high a speed as 
bigger and more powerful engines; and so far as our expe- 
rience goes it confirms, we think, the views of our 
correspondent. But the word ‘ power,” as applied to a 
locomotive, is extremely vague ; and we confess that we 
have failed to realise the sense in which Mr. Rous- 





Marten uses it. He says, for example, that the Great 
Western broad gauge engines were unable to touch eighty 
miles an hour. Now, these engines have 18in. cylinders, 
24in. stroke, and 8ft. single drivers. They are compara- 
tively light engines, and they have an enormous heating 
surface—over 1800 square feet. Indeed they have more 
heating surface, and presumably more boiler power, by 
about 20 per cent., than any other engines running in 
Great Britain. It seems to be clear therefore that they 
have not failed to pass eighty miles an hour for want of 
steam. Again, if we take the Midland engines, we find 
that they have very great cylinder capacity, and we hear 
nothing about being short of steam; but they also 
have failed to reach eighty miles an hour. 

Mr. Rous-Marten has tried all the first-class loco- 
motives in Great Britain, and the result is the same, 
and this although there are very great differences in 
their weights, cylinder capacity, and heating surface. 
Mr. Rous-Marten, when speaking of power, obviously 
does not refer to boilers. At the end of his eighth para- 
- | graph he writes, ‘“ If a Great Northern engine with 18in. 
cylinders and 140 1b. steam could reach eighty miles an 
hour, why should not the North-Eastern engine, with 
20in. cylinders and 200 lb. steam, reach eighty-six miles 
an hour?” We, in turn, ask why should it? Why 
should a higher pressure and a larger cylinder enable one 
engine to run faster than the other, provided the loads 
hauled are proportioned to the possible tractive effort of 
the engine? Using a higher pressure is tantamount to 
admitting more steam to the cylinder. But in the case 
of the Great Northern engine more steam did no good, 
but harm. Are we to take it as proved that the causes 
limiting the speed of a locomotive must be sought within 
it, or are they external toit? Given a train weighing 
200 tons to be hauled from London to York, it requires 
no proof that the more powerful the engine the quicker 
will be the pace; but if we take two locomotives, one 
half as powerful as the other, and while one hauls a train 
weighing 200 tons, the other hauls a train weighing 100 
tons, why should the latter engine be slower than the 
former? Mr. Rous-Marten does not answer this 
question, and yet onthe reply must depend the answer 
to his own question which we have just quoted above. 
In a word, it has yet to be shown why a light engine 
and light train must be slower than a heavy engine and a 
heavy train. That they are slower we do not doubt, but 
the reason why has yet to be given. 

During the past year a great deal in the way of high 
speed travelling has been done in the United States. 
A typical performance was the run, already referred to 
in our pages, made on the 14th of last September, on 
the New York Central and Hudson River Railroad, 
when a distance of 436} miles was traversed in 
425% minutes. Three engines were used. We shall 
take No. 870 as representative. This engine has four 
coupled driving-wheels, 6ft. 6in. diameter; the cylinders— 
outside of course—are 19in. in diameter and 24in. stroke. 
The four bogie wheels are 3ft. in diameter. The weight 
on the drivers is 35°7 tons, on the bogie 18 tons; thus 
in round numbers the engine weighs 54 tons. The 
tender carries nearly six tons of coal, and 3500 gallons 
of water. It is carried on two four-wheeled trucks, 
the wheels 38ft. in diameter; it weighs 35 tons. The 
total heating surface in the boiler is 1851 square feet ; 
the grate surface is 27°3 square feet. The safety-valves 
are loaded to 180]lb. We have here, it will be seen, an 
extremely powerful engine. The train consisted of three 
cars, and weighed only 116 tons. A speed of seventy-five 
miles an hour was the highest attained on this run. It 
is stated, however, that speeds as high as ninety miles 
an hour have really been reached in the United States 
with other engines of an equally powerful type. Ina 
recent letter Mr. Angus Sinclair has told us that the 
reason why very big locomotives are required to attain 
high speeds is because they have to contend with fierce 
gales and snow-storms. But, on the other hand, it may 
be taken as proved that only very large engines have 
up to the present attained extremely high speeds i in any 
weather. It is worth notice, we may add, that all the 
fastest engines have high centres of gravity. This is 
equally true of Mr. Worsdell’s compounds and of the 
American engines. Whether this is a coincidence 
merely, or whether the resistance bears a pretty definite 
relation to the height of the engine above the rails, we 
shall not pretend to say. 

At these exceptional speeds a very small pull repre- 
sents a great deal of power. Thus, at eighty miles an 
hour, a pull of but 4°687 Ib. represents 1-horse power. If 
we take the gross weight of the American train at 205 
tons, a resistance of but 24 lb. to the ton, including in this 
all the engine resistances, would represent 1025 indicated 
horse-power. It is clear, therefore, that very large powers 
are required to attain high speeds unless the loads are 
light. All recent experience goes to show, however, that 
the resistance of a train augments very slowly with the 
speed. So much, however, cannot be said of the engine ; 
and apparently it is to reducing engine resistance that 
we must look in designing locomotives to attain maximum 
speeds. Mr. Rous-Marten evidently regards the momen- 
tum and inertia of the-reciprocating portions of the engine 
as important factors, for he seems to think that a decided 
advantage is gained by shortening the stroke. The point 
is one well worth discussing, for it admits of being shown 
that on the whole, although high piston speed does not 
represent direct waste of fuel, it renders great compres- 
sion necessary, and the gross power that can be got out 
of any pair of cylinders is thereby diminished. 


FLOOD OUTLETS IN TROPICAL COUNTRIES. 


One of the most difficult engineering questions with 
which those charged with public works in our tropical 
possessions have to deal is the provision of outlets for the 
floods which invariably follow the monsoon rains. The 
configuration of nearly, if not quite all of the coast lines 
of such countries, is the cause of this exceptional diffi- 
culty. In nearly every instance the high uplands, which 
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probably at one time had their bases washed by the sea, 
have from various causes acquired quite an inland posi- 
tion. The deposit of the detritus brought down from 
their heights by the rivers which take their rise in their 
midst, has gradually formed an extent of low-lying land 
which has pushed the coast line far away from the 
mountainous districts. To this cause must.be added the 
indefatigable labours of the coral insect, which have never 
ceased to construct outlying fringes of reefs, giving rise to 
extensive shallows bordering the coast line for hundreds 
of miles. These shallows have in time become inland 
lagoons, which by filtration are always more or less filled 
with salt water; and that furnish the means for inland 
water carriage all along the shores, within but a few 
hundred yards of the sea itself. 

It is the presence of these lagoons which constitutes the 
difficulty which is experienced in arranging for flood out- 
lets to carry off the waters which, during the monsoon 
rains, flow down from the hill districts. When these 
descend, the whole of the flat country which we have 
described as intervening between the sea and the foot of 
the mountain s is more or less submerged. Great 
loss of cultivation, and, not infrequently, of life, are the 
results to such floods, when, as constantly happens, they 
are of abnormal severity; and it is therefore one of the 
first duties of the ruling powers to make provision 
whereby the excess of water may be got rid of with the 
greatest possible speed. Naturally, outlets to the sea, 
opened with this object, would be sought for near to the 
mouths of the rivers which discharge the upland waters 
during the drier seasons. Much may, of course, be effected 
by keeping such mouths free of obstruction, such as is 
caused by sandbanks and other shallowings due to 
deposits, as also by artificial means for widening the area 
of discharge established by natural causes. But all that 
can be done in this direction has invariably proved to be 
insufficient to carry off the waters accumulating during 
seasons of abnormally excessive rainfall. The reason 
for this insufficiency is to be found in the long stretches 
of inland water or lagoons to which we have above re- 
ferred. The length of these being so great, the level of 
their waters is materially varied at different points by the 
heaping-up influence of the winds that may at the-time 
be most prevalent. A difference of level of from two to 
three feet may be due to such a cause; and consequently 
the outlet which would be the most effective with the 
wind blowing from a certain quarter becomes the least effi- 
cient when this has a different course. It is the making 
provisions that shall yield the best results under all and 
every condition of the kind that constitutes the difii- 
cult problem with which engineers in tropical countries 
have to deal. 

When it is recollected that the natural reservoirs 
described join each other so as to form bodies of per- 
marently standing water, often from two to three 
hundred miles in length, and having in many cases a 
width of from two to three miles, the effect of a long 
prevailing wind on the level of such comparatively 
shallow water may readily be estimated. The addition 
to them of the upland waters as soon as these begin to 
flow aids greatly in the rapid submergence of the flat 
surrounding country, and, consequently, as the earliest 
recipient of the fiood waters, it is to these lagoons that 
engineers have to look for the points at which relief 
may be most efficiently given. If the lagoons could, 
by means of sufficient outlets at varied points, be always 
kept at a normal level of safety, they would con- 
stitute natural drainage recipients, which would insure 
the country lying between them and the base of the 
hills from ever becoming unduly flooded. But it is 
precisely as to this that the difficulties exist. The most 
practised observers can rarely decide upon the point 
or points for most efficient discharge. These vary, as 


we have said, with the direction of the wind, and the! 


outlet which would secure a full flow on one occasion 
might be left almost dry and useless at another. Native 
testimony, such as has almost invariably to be relied 
upon, is for this reason almost entirely valueless in 
enabling the engineer to decide on the best locality for 
constructing outlets. Year after year, in spite of all 
that has been done with an expenditure of lavish 
amount, we find the local newspapers abounding with 
complaints of the insufficiency of the relief, and clamour- 
ous for further work to increase it. 

Of course, such a problem can admit of the application 
of no general principle for its solution. i 
within our tropical possessions must be dealt with accord- 
ing to the varying circumstances attending it; but from 
remarks made by men of local experience, which have 
found publication in the newspapers, it would seem to be 
evident that hitherto there has not been a sufficient dif- 
fusion of the means of escape for flood water. Those 
charged with the duty of providing this seem to have 
hitherto confined their efforts to maintaining or improv- 
ing the debouchments of the rivers, the course of which 
has been due only to the natural features of the country, 
and which bears no relation to the conditions which exist 
when the whole of the land over an enormous area is 
changed into a vast sea of water. A series of observa- 
tions, it seems to us, should be taken over several years 
to determine the levels of the lagoon waters, just before 
the rains may in due course be expected, during the 
varying shifts of the wind. Were the results to such 
observations to be tabulated, a set of points might be 
established, outlets made at which ss some of them, 
certainly give the best results from whatever quarter the 
wind might be blowing; but so long as effort is ex- 
pended solely to maintain or extend lines of drainage 
established mainly under fair-weather conditions, so long 
we may be sure no solution of the problem will be found, 
and the loss of life and property annually experienced 
will be repeated. 


STEAM ENGINES FOR SHIPS OF WAR. 
Ir will be seen from our correspondence columns that 
Mr. Campbell is equally dissatisfied with our statements 
and with those of Mr. D. K. Clark. So far as we are 
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concerned, it appears that he has failed to understand 
as fully as is desirable what we have written. We have 
suggested that when engines in ships of war have to be 
worked at low powers, it would, on the whole, be better, 
instead of disconnecting one engine, to run all three, but 
to admit steam only to the intermediate and high-pressure 
cylinders. Mr.Campbell holds that it would be better to 
disconnect the low-pressure cylinder altogether. But 
to do this a coupling in the nature of a flexible clutch 
must be used; and we may say at once that we have no 
confidence in any device of the kind. Clutches answer 
very wellon land for small powers. It remains to be proved 
that they could be used at sea for large powers. As no fly- 
wheel can be fitted, the low-pressure engine would have 
to be turned over its centres by the other engines. This, of 
course, means that there would be back lash, and it 
ek ee no great display of perspicacity to see what back 
lash would mean in a crank shaft on which 4500-horse 
power was developed. We do not think that our cor- 
respondent has taken this point into account. Again, he 
quietly assumes that a ship using 9000 indicated horse- 
ee to propel her at twenty knots could be driven at 

that speed with 450 indicated horse-power. We do 
not credit this. If we take the power as varying as the 
cubes of the speed, we find that 1125 indicated horse-power 
would be required at ten knots, if 9000 indicated horse- 
power gave twenty knots. We are aware that the power 
probably augments in a much higher ratio than the cubes 
of the speeds, and this is in Mr. Campbell’s favour; 
but, on the other hand, it must not be forgotten that 
loss by friction at the lower powers will be very much 
greater in proportion than it would be at the maximum 
power. Indeed, we doubt if a set of engines of the size 
named by our correspondent could be made to turn 
round at seventy revolutions per minute, even without the 
low-pressure cylinders, with less than 100 indicated horse- 
power, so that not more than 200 or 250 indicated horse- 
power net would be left to propel the ship. Our sugges- 
tion was based on the assumption that about 2000 indi- 
cated horse-power instead of 9000 would be needed for 
normal steaming in such a cruiser as that in question, 
and we still believe that under these circumstances it 
would be better to deal with the high-pressure cylinder 

as we have suggested than to incur the risk of using a 
coupling. There is no true analogy between throwing off 
one engine, as proposed by Mr. Campbell, and disconnect- 
ing a whole set of engines as is done in the Italian Navy. 
In the latter case there will be no back lash to risk, and 
that makes all the difference. 

Concerning “ drop,”” Mr. Campbell, it will be seen, per- 
tinaciously insists that it represents loss. There is only 
one kind of “loss” that we need take into consideration 
at present, and that is waste of fuel. In a word, his con- 
tention still is, as we understand him, that if an engine 
worked without drop it would be more economical than 
with drop. We have said that this notion is based on an 
error, and that even though the drop were far greater 
than it ever is in a well-designed engine, the maximum 
possible loss would be a verysmallone. We cited Mr. D. 
K. Clark as an authority on ourside. Mr. Campbell takes 
a particular example given by Mr. Clark, and says that the 
conclusion is vitiated by an error. But even if this were 
so, it would not affect the broad fact. We are not 
dealing with questions of insignificant percentages. 
Mr. Campbell started with the thesis that the loss by 
drop in triple-expansion engines was so considerable that 
a great advantage would be derived from altering the 

roportions of cylinders and the points of cut-off which 
Sees become normal, not only with English engineers, 
but with those of France, Germany, and the United States 
as well. His proposition is, it will be seen, a direct 
impeachment of existing practice on a fundamental 
question of design; and it really does not admit of being 
handled within the narrow limits our correspondent 
sometimes seems to think possible. Thus it is quite 
certain that it would not be worth while to make engines 
much larger than they are now, for the sake of a proble- 
matical saving of 5 or 6 per cent. in fuel. Mr. Campbell 
has up to the present made no adequate attempt in our 
pages to show how drop can waste coal. We have already 
admitted that there is perhaps a small loss, due to the cir- 
cumstance that it is more economical to work with high 
than with low-pressure steam; and our correspondent 
cannot advance, we think, beyond this point. 

We have given due consideration to what he says about 
iagrams, and attach proper weight to his particular defi- 
nitions of the meaning of the word “ efficiency,” but we 
are still unable to resist the conclusion that all his argu- 
ments as to drop being a source of waste have taken their 
root in the fundamental error of estimating efficiency on 
a comparison of the areas of a theoretical and an actual 
diagram or set of diagrams. On this basis it is, of course, 
clear that drop must represent a very considerable loss. 
But the circumstance that compression would, on the 
same principle, also represent loss, is sufficient to demon- 
strate the fallacy of the whole argument. Mr. Campbell 
has, as we have said, given explanations of what he really 
meant to convey by superposing real on imaginary dia- 
grams. But the explanations leave the matter pretty 
much where it was. It would, | ee ag help to 
set the point at rest if he would state definitely 
how in any practical steam engine drop represents waste 
of fuel. We do not refer now to that class of drop pro- 
duced by wire-drawing, but only to that which one be 
eliminated by altering the proportions of cylinders and 
points of cut-off. 

We have repeatedly said that the combination of real 
diagrams can only mislead, and we see no reason what- 
ever for altering that opinion. What is the combination 
supposed to show? It is not needed for the purpose of 
calculating horse-power. So far as we are aware, there 
are only two purposes which it can possibly serve; the 
one is to enable us to compare the areas of the actual 
diagrams with that of a wholly imaginary diagram, con- 
structed on the assumption that from 80 to 50 per cent. 
less steam than that actually used entered the cylinder 
at each stroke. This can profit no one. The second 











purpose is to show whether re-evaporation or condensa. 
tion has taken place during the expansion period. This 
is done by constructing the theoretical expansion curve 
by Rankine’s method, for example, and then superposing 
the real diagrams. But there is no agreement among 
engineers as to the precise place where the low-pressure, 
and intermediate diagrams should be put down, and of 
course the result is that the real lines may fall above or 
below the theoretical, and we may say here is re-evapo. 
ration, or here is condensation, as we may think fit. Of 
course every engineer who makes a practice of combining 
diagrams will maintain that this is all nonsense, and that 
his method gives valuable information. We have only to 
refer to a correspondence which has appeared in our pages 
to see how wide is the diversity of opinion which exists on 
this subject. It must continue to exist, because as a matter 
of fact there is no rule for laying down diagrams which is 
demonstrably right; and to avoid the introduction of a 
contentious subject, one eminent authority, while retain. 
ing, no doubt, his own opinions, has prudently declined 
to combine diagrams in reports on the performance of 
marine engines. There is but one way in which the 
efficiency, in the proper sense of the term, of a steam 
engine can be determined; and that consists in ascertain. 
ing by direct measurement of the feed-water how many 
— of steam are used per horse per hour. The 
gures can be compared with a calculation showing how 
many units of heat enter the engine and how many have 
been transformed into work. This is Donkin’s method, 
and itis the only method which is completely satisfactory. 
The only remaining point which seems to us to demand 
consideration now is contained in the last paragraph but 
one of Mr. Campbell’s letter of the 6th inst., in which he 
says that our “calculation about receiver pressure is 
quite wrong.” If he will read again what we have written 
he will see that we, so far from working with volumes, 
assumed that Mr. Campbell by a slip of the pen had 
written “‘ volumes” for “‘ weights.” We repeat that, no 
matter what the volumes may be, the high-pressure 
cylinder can only deliver to the intermediate-pressure 
cylinder the precise weight of steam or steam and water 
which it received from the boiler, no less and no more; 
and this would be true if the engine had a hundred 
cylinders instead of two or three. The volume of steam 
received by any cylinder is not determined by the volume 
delivered to it by the preceding cylinder, but simply by 
the weight of steam, or steam and water, and the space 
swept out by the piston. We were not aware until we 
had read Mr. Campbell's letter that it was possible that 
what we said on this subject could be misunderstood. 
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CEMENT STONE DISCOVERED IN NATAL. 


Some time back we discussed in these columns the question 
of the supply of cement for works in our Colonies. We then 
referred to the many complaints as to failure of important 
hydraulic works, which were alleged to have been due to the 
deterioration in quality which English manufactured ce- 
ment suffered during its transportation on shipboard, and, 
subsequently after arrival, during its carriage to the site of 
works, due to the intense heat and damp to which it then 
became exposed. We also referred to the almost entire 
absence in our Colonies of the material from which cement 
might be manufactured, and pointed out that, possessed as 
we are here in England of almost unlimited supplies of the 
raw materials needed for such manufacture, this country 
need fear no local competition in lands less favoured than 
we are in this respect. In one of our most important 
Colonies—that of Natal—however, we learn that discovery 
has very recently been made of a very considerable area 
yielding a stone capable of being burned into a natural 
cement of good quality. The field of this is adjacent to the 
coal-producing districts of the Colony, and there has also 
been discovered in its neighbourhood fine limestone deposits, 


which will be possessed of a special value as a flux by which 
the large quantity of ironstone found in Natal, and hitherto 
deemed to be worthless for want of such an agent for its 


——— may ere long be rendered very valuable. The 
eposit of this natural cement stone is reported to cover fully 
1000 acres, and to vary in thickness from 10ft. to 20ft. The 
locality of the find is said to be close to the coal beds 
discovered about thirty miles from Harrismith, and doubt- 
less, when railway facilities become more extended than they 
are at present in Natal, the manufacture of cement by the 
aid of the coal available near at hand will be proceeded with 
energetically. Already we hear experiments have been made 
with the stone, which have yielded a cement of good quality, 
though we have not been given data enabling a comparison 
to be established between its strength, &c., and that of the 
best Portland cement. The value of this find in a climate 
like that of Natal can hardly be over estimated. No native 
substitute for Portland cement has yet been found in any 
tropical climate that can so efficiently resist, as that 
cement does, the attacks of the white ants, which are so 
inimical to the life of all building structures in Eastern 
countries. The floors of all residences or offices of the 
better class are now invariably laid with this material; and 
when the cost of its importation from home is considered, it 
is evident that the discovery of a local competitor must be of 
a high value. Natal is, therefore, to be congratulated at 
having been the first among our Colonies to discover a 
source of natural supply, and the more so because the find 
has occurred close to the n adjunct of coal fuel. 
Nor need we deem as second to this cause for congratulation 
the a further discovery of the limestone, which may 
some day or other bring about the profitable utilisation of the 
ironstone which abounds in the Colony. 


PROPOSED NEW MINING ENGINEERING SCHEME, 


A MINING engineering undertaking of considerable import- 
ance would be set on foot if practical effect were given to 
the suggestions which lately have been made for the for- 
mation of a syndicate of capitalists, to open up and work the 
existing large undeveloped mineral area which extends from 
the borders of Dudley for several miles through Staffordshire 
and Worcestershire. Mining engineers have more than once 
reported favourably as to the continuation of the well-known 
seam of Staffordshire ten-yard coal in this area. Authorities 
have indeed stated that thick coal will probably be found 
unbroken from Stourbridge to Leicester. As doowiag the 
richness of the Midland coal field, attention may be drawn 
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to the estimate that in the central district of Staffordshire 
there are 19,000 acres of coal. Unfortunately, however, 
owing to the inundated condition of the measures, only about 
4000 acres are now available. A very large employment of 
engineering skill in pumping, driving levels, and for other 
urposes connected with underground mining engineering 
co for many years been necessary, and will continue to be 
needed if the remaining measures are to be worked. The 
South Staffordshire Mines Drainage Commissioners have in 
the past rendered excellent service to mineral owners by the 
persistent manner in which they have kept their pumps 
going, and the almost heroic manner in which they have 
coped with the enormous difficulties which beset them. 
Their latest tea | in the matter of the more complete 
drainage of the Tipton district bids fair to be a success, and 
should anticipations in this respect be realised, the results 
will doubtless have a salutary effect in encouraging enterprise 
with regard to the further a =p of flooded portions 
of the Staffordshire coal field. Their experience has been 
urged as an argument against the proposed new syndicate, 
but it may be assumed that such a combination, if formed, 
would endeavour to concern themselves with measures free 
from water, and this objection therefore does not hold good. 
In further illustration of the richness of the Midland coal- 
bearing strata, the calculation has been made that there is 
enough coal beneath Sandwell Park, West Bromwich, to last 
120 years at the rate of 1000 tons production per day. 
Whether the future of the coal market looks sufficiently 
promising to warrant such an undertaking must be left to the 
mineral owners themselves to determine, but assuredly if 
such @ project is commenced there is no lack of first-rate 
English mining engineering skill available adequate to carry- 
ing it to a successful issue, through almost any conceivable 
physical difficulties. 


THE TRADE OF 1891. 


Every year England buys more and sellsless. That is the 
moral of the Board of Trade returns, regularly as December 
comes round. For the twelvemonths ending 1891, our 
imports from foreign countries and British Possessions 
reached the stupendous total of £435,691,279, which is nearly 
fifteen millions sterling more than in 1890. In December 
alone the imports increased by no less an amount than 
£3,827,532. e exact increase in imports for the year is 
£14,805,584, and of that sum the articles of food and drink 
which enter this country duty free represent £12,088,093. 
Our foreign trade during 1891 represented a value of 
£247,272,273, which is a decrease, compared with the twelve 
months of 1890, of £16,258,312. On the month the fall is 
£1,544,455. The significant feature of these figures is that 
they indicate a s y weakening of business in almost every 
department. A decline which is caused by the collapse of 
any particular trade affords easy explanation of unfavourable 
commercial results. But there is nothing of the kind here. 
British commerce is on the ‘down grade” all round. A 
small advance is reported in articles of apparel and for 
personal use, and the parcel post is also better. With these 
exceptions a steady and continuous decline is recorded. The 
exports, it should be noted, have now fallen below the point 
of depression reached in 1889, when the value was 
£248,935,194. In iron and steel the trade in 1890 was 
represented by a value of £31,565,337; last year, by 
£26,874,784. A revival in South America, which is antici- 
pated, will do something to make next year’s operations 
more satisfactory. On the other reall the expected 
accession of railway orders from that quarter will be some- 
what counterbalanced by a falling-off in home work, as it is 
not likely the companies of the United Kingdom will require 
so much as during 1891. There is little likelihood, either, 
of there being so great a demand for military and marine 
material, the special programme of the British Admiralty 
being well-nigh finished, and there are no large Atlantic- 
= talked of for the year which has just com- 
menced, 


THE YORKSHIRE LOCOMOTIVE COAL CONTRACTS. 

NorTHING connected with coal trade has for years caused 
the commotion which has been brought about by the alleged 
under contracting of certain South Yorkshire collieries. All 
sorts of schemes for punishing the offenders have been 
named, and the Miners’ Federation of Great Britain 
a resolution on the subject on Wednesday. What has been 
done by certain firms has been done for years on a less scale. 
For some time there has been a fight for the railway 
contracts, which are in themselves, apart from the price, most 
useful to any large firm, as they often prevent the collie 
having to “lock in” before the day’s work is accomplished. 
As a rule, the railway companies provide their own wagons 
and work the traffic themselves. They are interested in 
seeing that the wagons are unloaded and returned quickly to 
the = which is in itself a great thing. It may not be 
generally known that the North-Eastern Railway Company 
only asks for 20 cwt. to the ton, whereas most of the other 
companies demand 21 cwt. to the ton. The compaay also 
grants other facilities to contracting coalowners, so that on 
the whole its tenders are better by 6d. or 9d. per ton when 
compared with those accepted by other companies, Under 
these circumstances it will be seen that even if the North- 
Eastern tenders have been accepted at 6d. to 1s. per ton less 
money, they are equal to those of other companies who pay 
more. Again, the quantity taken reaching, in some instances, 
to from 50,000 to 80,000 tons, is in itself a consideration 
compared with small contrasts, which are at times risky. 
Most railway companies give, if desired, monthly payments. 
A good deal of interest is attached to the threatened pro- 
ceedings, which after all may fall very flat. The proposition 
made by the miners’ representatives is a novel one. About 
fifty coalowners are asked to assist the miners to reduce the 
output on the one hand, and give to the miners employed by 
some four firms an advance of 20 per cent. more than they 
themselves are paying. If such a course was adopted the men 
would not be slow in taking advantage of the new order of 
things to turn the tables on those who had assisted them. 


EAST LONDON WATERWORKS PUMPING ENGINES. 


Atmost classical interest clings to the renowned beam 
pumping engines of the East London Waterworks Company 
at Old Ford, E., which, as will be seen in our advertising 
columns, are for sale by public tender by Messrs. Wheatley 
Kirk, Price, and Goulty, of London. The fact that these 
engines have for many years past supplied over 800,000 of the 
population of London with their daily quota of water 
conveys an idea of their importance. In past years celebrated 
re jeer from vag quarter of the globe made pilgrimages 
to London to see these engines, the performances of which 


were one of the wonders of the time. Even now, after 





nearly half-a-century’s working, and with old-fashioned 
Cornish boilers, working at something below 40 lb. per square 
inch, the average duty of the engines is below 2°75 lb. of coal 
per indicated horse - power. Modern railway exigencies 
require the ground upon which these engines have so long 
and sturdily done duty, hence they have to be removed. 
Whether they will again be re-erected, and form further 
material for future animated discussions at the Institute as 
they have done in past times, or be broken up, and eventually 
— portions of modern engineering plant, remains to 
seen. 
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The Mechanical and other Properties of Iron and Steel in con- 
nection with their Chemical Composition. By A. VOSMAER. 
8vo., pp. 203. London: E.and F.N. Spon. 1891. 


THE object in view in preparing this work was, according 
to the author, to give a brief outline of the actual know- 
ledge on the subject, z.e., the relation between chemical 
composition and mechanical and structural properties in 
the different kinds of iron and steel used in the arts. 
For this purpose a large amount of published material 
has been studied and abstracted, the results being classi- 
fied in order, each dominant metalloid or metal receiving 
a section to itself, in which the matter is arranged under 
the headings of metallurgical behaviour, influence on pig 
iron, cast iron, wrought iron and steel, and uses and 
occurrence. The result is a handy little book, much of 
the same character as the earlier chapters of Percy’s, 
Ledebur’s, or anybody else’s treatise on the metallurgy of 
iron and steel; from which we may learn that silicon 
promotes the separation of graphitic—or, as the author 
prefers to call it—s carbon in cast iron, that sulphur has 
the opposite tendency, that manganese is essential to the 
Bessemer process, that tungsten communicates special 
hardness to tool steel, and much more knowledge of a 
similarly useful kind, but not remarkably novel. Its utilit 

may, however, be somewhat diminished, for English 
readers at any rate, by the use of metrical quantities for 
the expression of tensile strength, &c., instead of the more 
familiar tons per square inch, and which have been adopted, 
because ‘on the Continent kilos. per square mm. are 
employed, and comparative figures should be given in the 
standard denominations,” a reason in which something 
appears to be left out. That the style is not remarkable 
for lucidity will be apparent from the following extract, 
dealing with Terrenoire phosphoric steel: ‘The lower the 
carbon point the later cold-shortness will be caused by 
phosphorus. The hardness is somewhat increased by it. 
The said beneficial effect of manganese on phosphoric 
metal at first sight seems not in accordance with the fact 


that ingot metal, though almost always containing man- | p 


ganese, stands more phosphorus than weld metal that 
rarely contains manganese. On closer examination an 
explanation is at hand. Ingot metal, which we have 
called steel, is granular, never fibrous, however low its 
carbon point may be; and weld metal is fibrous and 
phosphorous, having in a high degree the property of 
causing the structure to be coarsely granular; and whilst 
in weld iron the presence of slag—not seldom it contains 
2 per cent.—acts strongly to cause fibre, it is clear that 
this double reason causes steel to be much more sensitive 
to phosphorus than iron is.”” This seems rather to nega- 
tive the proposition than to prove it. 

On the question of Swedish Bessemer steel, the follow- 
ing remarkable p: ph occurs: “ Itisthis pure Swedish 
Bessemer steel that, relatively rich in carbon and poor in 
silicon, manganese, phosphorus, and sulphur, is so well 
adapted to practise fraud with, and to be sold as ‘crucible 
steel,’ either with or without being re-melted. According 
to my views, this fraud is quite allowable so long as con- 
sumers attach themselves to names. It is their business 
to know that they get a good metal, fulfilling their 
requirements; it is the steel makers’ to manufacture it— 
never mind how.” This seems to be rather strange 
morality, unless the author is not completely familiar 
with the meaning of English words. That this is probably 
the case is evident from such gems as silicon is a “nasty 
thing” in hearth-fining, and “the blackguard” in the 
basic Bessemer process. Puddle furnace and puddle pig 
are scarcely good English expressions, although we may 
know what they are intended to mean. “Calibrated 
rolls” may be more difficult to explain; it probably 
means grooved rolls. The greatest novelty, however, is 
“ hardenability,” an equivalent of hartbarkeit, with which 
the author proposes to enrich the English language. 


The Electro-magnet and Electro-magnetic Mechanism. By 
Sirvanus P. THompson, D. Sc., B.A., F.R.S. London: 
E. and F. N. Spon. 1891. Finsbury Technical Manuals. 


AttHouGcH it does not contain much that has not 
already appeared, either in the technical press in 
articles, or in the Jowrnal of the Society of Arts as 
Cantor lectures, Prof. Thompson’s latest contribution to 
electrical literature will not fail to take its place as a 
standard work beside his “‘ Dynamo-Electric Machinery,” 
and his ‘‘ Elementary Lessons in Electricity and Magnet- 
ism.” Many of our professors have no leisure for literary 
work; other work and commercial research take up 
nearly all their time. Electricians are, therefore, the more 
indebted to those who help to clarify their ideas by the 
patient investigation of obscure phenomena, or who 
instil accurate first principles by means of carefully 
written treatises. Those who do not leave practical men 
to provide the new information and to put it into useful 
form are fewin number. This admirably printed volume 
on the “ Electro-magnet”’ is a pleasant contrast to the 
specimens of the typographic art which are so often sent 
tous. Prof. Thompson has hit the golden mean between 
converting his book into a medium for the expression of 
his personal views, and building up a mere indiscrimi- 
nating catalogue of discoveries, devices, and generalisa- 
tions. His work is an accurate and concise compendium 
of our present state of knowledge on the subject of the 
electro-magnet, and will be a valuable addition to the too 








small list of trustworthy volumes dealing with special 
branches of electricity and magnetism. 

The four hundred and thirty odd pages of the book are 
divided into sixteen chapters and three appendices. 
Chapter I. is an historical introduction to the subject, and 
is somewhat disappointing. In Chapter II., which deals 
with elementary facts, we have some usefnl formule for 
calculating the force on a conductor carrying a current 
in a magnetic field; though the manner in which the 
author both here and elsewhere rings the changes on inch 
and centimetre measure tends to perplex and irritate his 
‘eaders. There is something to be said perhaps for the 
bold throwing over altogether of the C.G.S. units and 
their derivatives, but a timid introduction of a foot here 
and an inch there simply leads to chaos. The B,, Hy), 
&c., should certainly be relegated to an appendix in the 
next edition. Chapter III. is one of the lengthiest and 
most valuable in the whole book. It treats at length 
the magnetic properties of iron, the effects of heat, the 
influence of joints upon the resistance of a magnetic 
circuit, curves of magnetisation, hysteresis, and Ewing’s 
theory of magnetism. 

On page 119 of Chapter IV., in which the author deals 
in his happiest style with the law of traction and the 
design of electro-magnets for maximum pull, we have a 
very useful table for calculating pull, knowing the 
induction and polar area, or vice verséd. Chapter V. is 
mainly occupied with the once highly perplexing subject 
of magnetic leakage. Professor Thompson is always at 
home when engaged in destroying an ancient superstition ; 
and the following sentence, which occurs on page 161, is 
intended to be completely destructive of any belief in the 
application of the law of inverse squares to ordinary 
every-day work :—“ The pull of the electro-magnet on its 
armature is not proportional to the distance nor to the 
square of the distance, nor to the cube, nor to the fourth 
power, nor to the square root, nor to the three-halfth 
root, nor to any other power of the distance whatever, 
direct or inverse. ora 

After discussing therules for winding, and special designs 
for rapidly-acting electro-magnets, the author devotes a 
chapter to the coil and plunger, and explains the once para- 
doxical phenomena of this apparatus—magnetic paradoxes 
which, like most of the tribe, can now-a-days all be made 
clear to the meanest understanding by aid of large B? 
integrated over a small area and the law of the better- 
ment of the magnetic circuit. On page 251, Fig. 109, we 
are given a very instructive diagram showing the totally 
different way in which the same amount of work is done 
when a long core is brought up to and into a compara- 
tively short coil, and when the same core is divided and 
the two halves brought up in succession. Again, on 
ages 259-60 we have some interesting curves taken from 
Dr. Theodore Bruger’s researches, showing that when the 
plunger is much longer than the coil, the maximum pull 
occurs just at the moment the pole begins to emerge from 
the distant end of the coil. 

Chapters X. and XI. deal with a variety of electro-mag- 
netic mechanisms, and these are followed by brief chapters 
on alternate current electro-magnets, electro-magnetic 
motors, electro-magnetic tools, modes of preventing 
sparking, surgical electro-magnets, and one of more ample 
dimensions on permanent magnets, which, since they are 
now always magnetised by an electric current or by an 
electro-magnet, in the strict meaning of the word, may 
well find a place in a treatise on electro-magnets gener- 
ally. The concluding chapter is not the least interesting 
of the book, and if we have as yet no cut-and-dried rules 
connecting state of temper with retentivity and constancy, 
the recent researches of Osmond and others, which are 
summed up on pages 391-394, bid fair before long to dispel 
the last traces of empiricism which still encumber the 
science of magnetism. 
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THE DE LA VERGNE REFRIGERATING AND COLD STORAGE PLANT. 





Fig. 3-DIAGRAM OF ARRANGEMENT OF DE LA VERGNE REFRIGERATING PLANT 


DE LA VERGNE’S ICE-MAKING AND REFRI- 
GERATING MACHINERY. 


THE great demand which has arisen in this country for 
artificial ice and for refrigerative temperatures in cold storage 
rooms, promises quickly to equal the enormous demand 
experienced in the United States. Hence refrigerating 
machinery, which was only required in small quantities, is 
now constructed on a large scale. The machines we illustrate 
are made in this country by Messrs. L. Sterne and Co., London, 
but they are of American origin. In that country they 
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have leen adopted to such an extent that the work of the 
machines there in use at the beginning fof this year wes 


equivalent tothe duty represented in heat units by the melt- | 


ing of 18,000 tons of ice per day. There are about 360 


machines at work, and this we mention as showing that. 
before being introduced into England they were well tried | 


elsewhere. 

The larger part of all this machinery is employed, not in 
producing ice, but in producing and maintaining low tempera- 
tures in meat and storage warehouses, and in numerous and 
very varied manufacturing establishments, such as breweries, 
confection and chocolate manufactories, and chemical works. 
Formerly natural ice was used in many of these, but by the 
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adoption of artificial refrigeration many processes have been 
facilitated, the capacities of works largely increased, and 
clean, cold, dry air obtained without any of the disadvan- 
tages connected with the use of ice and the water resulting 
therefrom. Greater purity and cleanliness are secured, and 
its hygienic importance in confectionery works, and in places 
where foods were previously kept cool by melting ice, which 
also kept them sloppy, can hardly be overrated. We propose 
to describe a set of this machinery as in operation at Messrs. 
Nelson’s Cold Storage Wharves, Dowgate-hill, where it re- 
places a large quantity of cold-air refrigerating plant. This 
new plant does for less than three tons of coal per day that 
which was formerly effected by the compressed air plant with 
twelve tons per day, and occupied a very much larger space. 





Fig. 1—SECTIONAL VIEW OF ENGINE 


The system is the compression, cooling, and expansion of 
ammonia gas. As is well known, the efficiency of a gas com- 
pressing machine depends very largely upon the completeness 
with which the whole of the gas entering a compressor 
cylinder is discharged. It is one of the special features of the 
De la Vergne system that this complete discharge of the 
compressed gas is obtained. A second essential feature is the 
prevention of all leakage past piston, piston-rod, valves, and 
joints. In the De la Vergne compressors both these things 
are accomplished by the use of a large quantity or continuous 
flow of oil , mer the stuffing-boxes, cylinder, and valve spaces, 
which seals all the working parts and fills all clearances. 
This lubricant at the same time accomplishes further the 
equally necessary end of taking up all the heat developed in 
the ammonia gas during compression. A general arrange- 
ment of the engine and double-acting compressor pump is 
shown in Fig. 1. From this engraving it will be seen that 


the steam cylinder is horizontal, while the compressing 
pump is vertical, an arrangement which secures several 
mechanical advantages, as well as that which gives the steam 
piston its highest velocity, while the pump piston is moving 
at its lowest velocity under the greatest compression pressure. 
The pump for keeping up a continuous supply of the lubricant 
through the cylinder clearances and valves is seen on the side 
of a vertical A frame; it is worked by means of a link and 
lever connected to the pump connecting rod. The two pipes 
shown, and marked respectively suction pipe and discharge 
pipe, are the ammonia pipes. 

The arrangement of the single-acting compressor cylinder 
and valves is shown to a large scale by Fig. 2. From 
Fig. 1 it will be seen that the compressor as now made 





AND DOUBLE-ACTING COMPRESSOR 


is double-acting. At the lower end of the’ cylinder 


| there are seen on one side two discharge valves; on the 


down-stroke of the piston either of these valves or both may 
open until the piston covers the upper one, only the lower 
one being then open to the ammonia condenser. This 
arrangement is adopted with a view to the removal of all the 
gas on the down-stroke, before all the oil is removed. As 
soon as the lower valve is closed by the piston, the — 
one is in communication with the annular chamber which 
will be seen in the piston. In the bottom of this chamber 
are valves, which open into it as soon as all other outlets 
from the lower side of the piston are closed. Now the gas 
will all go out through the piston, and after the gas, the oil 
follows, no gas being thus allowed to remain. 

In the set of apparatus at Messrs. Nelson’s wharves at 





Dowgate-hill the engine is a compound one, not a simple 
' engine as shown in our engraving. In Fig. 3 is an illustra- 
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tion of a set of plant for refrigerating purposes. The names 
of the different parts and purposes of their several connec- 
tions are clearly shown on this engraving. The oil and com- 
pressed gas, it will be seen, pass from the compression 
cylinder into what is known as a pressure tank. From the 
upper part of this the ammonia escapes to the condensers 
while the oil passes to the oil cooler by the pipe shown. 
From the oil cooler the oil returns through the pipe C 
through an oil strainer, and thence through the same series 
of operations as before. Any oil carried with the compressed 
ammonia from the pressure tank goes with it through the 
condensers to the separating tank K. The ammonia, after 
condensation, passes to the storage tank, it subsequently, 
taking the directions shown by the pipe J and L, passes to 
the expansion pipes in the refrigerating chamber. 

These in the engraving are shown as one expansion coil, 
consisting of cast iron pipes with large heat-absorbing discs, 
but these expansion pipes may be distributed in any required 
direction and over great distances, as they are in Messrs. 
Nelson’s establishment. In passing into these expansion 
pipes from the small supply pipes, it is necessary to have an 
expansion cock which shall be perfectly tight and minutely 
adjustable. The cock used for this purpose is shown at 
Fig. 4, from which it will be seen that the plug is forced into 
its place by a spring, and upon the smaller end of the plug 
is & worm wheel, worked by a worm on a hand wheel spindle. 
The hole through the plug is circular and cylindrical for part 
of its —— but for a short part of its length it is very 
small and taper in form. An exceedingly minute adjust- 
ment of the quantity of liquid ammonia allowed to pass 
into the expansion pipes is thus attainable. It need hardly 
be said that the joints for a system of piping conveying 
ammonia must be exceedingly strong, well-made, and per- 
fectly free from liability to derangement or leakage. Great 
attention has been, as in the several details to which we 
have already referred, paid to this question. The result is 
the pipe joint which we illustrate in Fig. 5. These joints 
are so perfect that a set of plant such as that at 
Dowgate-hill, and that in the Leadenhall meat and general 
market will work for many months without any addi- 
tion to the original supply of ammonia. There are 
many other points in connection with this well-devised set 
of machinery to which we would refer had we space, more 
especially as many of them are of very great engineering 
interest. We have purposely refrained from dwelling on the 
question relating to the compression of ammonia and the 
efficiency of the pump used for the purpose, a number of 
di from which are in our possession, all confirming 
the wisdom of the choice made by Messrs. Sterne and Com- 
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pany of the refrigerating and ice-making machinery they are 
manufacturing. <A very large installation of this refrigerat- 
ing plant is being fixed by Messrs. Sterne and Co., in the pew 
storage wharves of Messrs. Nelson Bros., Commercial-road, 
Lambeth. 








HIGGINSON’S WROUGHT STEEL BLOCKS. 





THE accompanying engravings illustrate wrought steel sheaves 
and pulley-blocks, made by Messrs. Higginson and Com- 
pany, Hurst-street, Liverpool. It is claimed for them that 





the first cost is less than any wood or iron sheave; that size 
for size they are less than half the weight of any metal 
sheave, and slightly lighter than the respective wood sheaves. 





That owing to the nature of the material and the form into 
which they are pressed by hydraulic machinery, no doubt can 
be entertained as to the enormous superiority in strength and 
durability over the ordinary common cast iron or wood 
The formation 


sheave. of sheave allows the inner 








Plain Bush Sheave Roller Bush Sheave 

chamber to be utilised as a reservoir for oil or other lubricant, 
and by a simple automatic contrivance, just a sufficient 
quantity of the lubricant is allowed to percolate through the 
bush on to the pin, thus preventing any excess of friction on 
the pin or bush. The internal or vulnerable parts of the 





Roller Sheave—Side View 


sheave, viz., the rollers, can at any time be quickly and 
easily replaced by duplicate parts at a nominal cost and by 
inexperienced persons. The construction of the pulley is at 
once so simple and so clearly shown by the engravings that 
no further description appears to be needed. 








City AND GUILDS oF LONDON INSTITUTE FOR THE ADVANCEMENT 
or TECHNICAL EDUCATION, TECHNICAL COLLEGE, FINSBURY.—The 
courses of special lectures during the current term are on “‘ Electric 
Locomotion,” by Mr. Reckenzaun, on January 20th and the five 
following Wednesdays, and by Mr. Clinton on Vector methods of 
calculation, for electrical students, on February 9th and three 
following Wednesdays. A special course of laboratory instruction 
in electro-plating and typing is undertaken by Mr. Rousseau on 
Wednesdays in the newly fitted electro-plating laboratory. Pro- 
fessor Perry’s course on the applications of differential and integral 
calculus in mechanical and electrical engineering, on Tuesdays, 
is nearly concluded. In the ordinary electrical courses Mr. O’Keeffe 
is lecturing on arc-lamps, Professor Thompson on alternate current 
transformers and motors, and before Easter he will take up dynamo 
design. 

MANCHESTER ASSOCIATION OF ENGINEERS.—At the ordinary 
meeting of the above Association, which was held on Saturday, 
the new President, Mr. G. B. Goodfellow, of Hyde, delivered his 
inaugural address to the members. After thanking the members 
for the honour they had conferred upon him, the President said to 
his mind that Association was very quickly approaching in import- 
ance its big brother, the Institute of Mechanical Engineers, for 
there was no doubt that Manchester, as the chief business centre 
of that part of the country, was possessed of more varied 
branches of engineering than any other central town in the 
British Isles, and as their members were among the leading and 
most practical lights of Manchester district, he did not think be 
pret be egotistical when saying that they constituted one of the 
principal Associations of the world. They could, therefore, under- 
stand why he felt it so great an honour to preside over that 
Association, and why he considered it an honour to be looked upon 
asanengineer. He was afraid they were rather too apt to think 
of engineers as men who were occupied in the working of metals 
into some kind of mechanism, and not sufficiently as men who 
devoted their lives and skill to the construction of every kind of 
useful work ; they should not take that narrow view of the title, 
for the work of the engineer was called to the assistance of this 
country before the use of metals was well understood, and before 
tools and machinery were invented which would successfully deal 
with them. The President then proceeded to give a com- 
prehensive review of the progress of engineering work from 
the commencement of the 16th to the close of the last century, 
and, in conclusion, said they had had many important samples 
of engineering of all classes during more recent years which 
he could not think of enumerating, but keeping in view 
the development of the country year by year, century by 
century, from a pasture range to a cornfield and garden, 
alongside of agriculture there had grown up handicrafts, 
trades and manufactures, by which the raw materials had been 
worked into tools and fabrics. The powers of nature had been 
converted into useful channels; wind, water, and steam had 
become useful allies and servants. Bridle paths superseded by 
wheel roads, rivers dug out and deepened, or used to feed arti- 
ficial channels of water communication ; and from a land of horse 
vehicles had become one of steam trains and iron railroads, All 
branches of agriculture, trade, and manufacture had been accele- 
rated, until Britain became the world’s school of industry and the 
world’s workshop, all through the undaunted energy, skill, and 
pluck of our engineers; and he trusted every member of that 
Association would make it his first aim to excel in whatever he 
might undertake, so that their successors might be as yr ud as he 
was of the title engineer. 
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RAILWAYS IN IRELAND. 


In an article on Ireland in 1891, the Times gives the 
following on railways :— 


In a former review on Irish railways and tramways it was stated 
that, although Parliament declined to carry out the comprehen- 
sive scheme submitted to it in 1847 to purchase and extend the 
railways of Ireland, the State had made use of its statutory 
powers as early as 1881 in aiding the smaller railway lines by way 
of loans, and that during a period of fifty-nine years a sum of 
upwards of £4,100,000 had been advanced to a large number of 
these schemes. 

From the failure of many of these to pay dividends on share 
capital, or even in some few cases the interest on debenture or 
mortgage debts, it became impossible to raise the capital by the 
ordi means to proceed with other schemes less favourably 
situated which were found to be necessary to ee backward 
districts. This difficulty was met in the case of eighteen lines, 
having an aggregate length ef 330 miles, by the proprietors and 
ratepayers ‘i in the districts undertaking to guarantee 
dividends from 4 to 5 per cent., generally for a limited period of 
from twenty to fifty These eighteen lines were promoted 


years. 
under separate Acts of Parliament, which gave powers to the 
companies to raise the capital and confirmed and legalised the 


aynenge made by grand juries to guarantee the dividends. 
e sum of £1, "000 has been raised under these several 
guarantees in aid of a total outlay of £2,730,000 expended in their 
construction, which imposes on the districts an annual liability of 
upwards of £48,000. 

is system, although it will continue to be used for providing 
further branch railways in a few favoured localities, was found to 
have worked itself out in the poorer districts from the inability of 
promoters to raise any other capital to aid in their construction, 
although many of the lines appeared to be of the greatest import- 
ance in the interest of those districts. To meet this want the 
Tramways and Public Companies Act was passed in 1883, which 
was based on raising the whole capital for the construction of such 
lines on the guarantee of the baronies interested to pay a dividend 
in perpetuity of from 4 to 5 per cent. per annum, or for such 
portions thereof as the net receipts do not provide for in any half- 
year, and on the understanding that the Treasury would recoup 
the baronies to the extent of 2 per cent., provided that contribu- 
tion in no case exceeds fend Ay of the amount levied from the 
baronies for payment to the companies to discharge the half-yearly 
dividends. 

The Treasury, under this Act, might have guaranteed to the 
a < of £40,000 ates out of ° moneys ey, voted by 

arliament to any railway company obtaining a grand jury pre- 
sentment which ie been duly confirmed by an order of the oot 
Lieutenant in Council. The annual grant of £40,000 at 2 per cent. 
enables the Treasury to guarantee on the conditions stated above 
a capital expenditure of £2,000,000. Up to the close of the year 
there has m allocated out of this annual subsidy a sum of 
£30,700 in aid of the — ereageey b —— at 4 and 5 
per cent., amounting in the te to £70,190, representing a 
gross capital -tammen Sinoe of 21,536,100. By means of this amount 
seventeen lines, in all 296 milesin le: have been, or are being, 
wholly constructed at a cost of £1,284,100; and five lines, now 
being built under the Light Railways Act, 1989, have been aided 
by guarantees of share capital to the extent of £252,000. Of the 
seventeen lines authorised under the Act of 1883, thirteen have 
been opened for traffic. 

It is too soon, however, to form any estimate to what extent the 
guarantees by counties under the Act will be reduced by contribu- 
tions out of the net earnings of the lines. The difficulty is 
increased by the fact that on most of them no surplus capital has 
been left to meet capital charges, which the records of all rail- 
ways show to be essentially necessary to develope and increase 
their traffic. It became egresees, however, that the means placed 
at the disposal of the public by the Act of 1883 could not be made 
available to complete the railway system of Ireland in districts 
situated in the extreme west, bordering on the Atlantic, because 
of the poverty of those localities. 

These considerations, together with the recommendations made 
in the second report of the Royal Commission on Irish Public 
Works, apparently determined the Government to introduce and 
carry through the Light Railways—Ireland—<Act, 1889, which is 
based on the principle of providing a sum of money by which free 
grants could be made forthe whole orpartof the cost of these works. 

This Act differed in many res from all that had gone 
before it; it empowered the Lord Lieutenant to specify the light 
railways which were required to develope the fisheries or other 
industries, and which, owing to special circumstances referred to 
above, required the assistance of the State to carry out. It left 


It will also be seen from the tabular statement that these lines 
reach the important fishing grounds on the west coast, off Killy- 

Achill, Killala Bay: Clifden and adjacent stations, Kenmare, 
Valencia, and Bantry Bay, together with Baltimore in the south 
and Ardglass on the east coast, and will, therefore, afford to these 
places such facilities for sending their fish to the best markets as 
they have not hitherto enjoyed, and which may reasonably be 
mean to lead toa very large development of that important 
industry. 


The total cost of these lines—2354 miles—will, it is estimated, 
amount to about £1,550,000, towards which the Treasury will 
contribute, by way of free grant, £1,119,600, and will, in con- 
junction with the counties, guarantee a dividend on a share capital 
of £252,000, which will be a first change on the net revenue of the 
respective lines. The County Down guarantees a sum of £17,000, 
and the residue of about £160,000 will be contributed by the 
as railway companies. Considerable progress has already 

n made with most of these works, At the close of the financial 
year at least £600,000 will have been expended upon them, and 
from that time they will rapidly proceed to completion. Four of 
the lines will, it is expected, 4. opened for traffic during next 
summer, three others at the close of the year 1892, and four 
others during 1893. No — can yet be named for the comple- 
tion of the Collooney and Claremorris, the arrangements for its 
construction and working being still incomplete.” 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Ci 

THE January quarterly meetings have been held this week, and 

they have been the occasion of a large assemblage of iron and steel 

masters, and of merchantsand other consumers of iron frum all parts 

of the kingdom, inciuding even Scotland and the North of a 

land, West Cumberland, South Wales, Bristol and other centres. 

More importance attaches to the Midland quarterly meetings than 

to any others in the trade, and sellers recognising this, attend in 

great numbers, Wolverhampton Exchange yesterday was better 
attended than the ordinary weekly meetings, and Birmingham 

*Change to-day—Thursday—was a very crowded function. 
Compared with the corresponding quarterly meetings a twelve- 

month ago, the gatherings may be saidto have been an improve- 

ment in tone since a year ago manufactured iron prices were 
declared lower all. round, and buying wore a spiritless appearance 

—a condition of things which, happily, has been absent this week. 

But conirasted with the October —- meetings, the appear- 

ance of the market was hardly so good, though decided expecta- 

tions of improvement as the year gets a little older were generally 


eo 
t early became known this afternoon that there was to be no 
alteration in marked-bar prices; and this being so, the meeting 
settled down to actual business sooner than is often the case. 
Marked bars were re-declared at £8 per ton; a price at which they 
have now stood for a twelvemonth, the last alteration having 
occurred at the January quarterly meeting of 1890, when they 
were reduced from £8 10s, At £8 all the important Government 
contracts for Staffordshire marked iron are reguiated until April 
next, these same having been entered into nearly nine months back. 
These bars are stronger in tone than at the quarterly meetin, 
three months ago, but the prospects do not yet seem sufficiently 
to warrant an advance of 10s. at the present time—the 
smallest rise or fall known with this quality of iron. Nor is there 
any advance in all-mine pig iron which necessitates any correspond- 
ing rise in best manufactured iron ; therefore Staffordshire iron- 
masters have this week determined not to make any change. 

The highest and lowest prices of marked bars during the past 
thirty years have been £16 and £7 respectively. Thus, although the 
current quotation is certainly low, it is not the lowest that has 
ruled ; and increasingly the t y of the petition from 
second and third-class bar iron is to depress the quotation for 
“marked” iron. It is a remarkable fact, as illustrating the change 
that has come over the trade, that with the exception of perhaps 
one—or it may be two—firms, there are none of the Staffordshire 
** marked bar houses,” as they were once called, who do not now 
make also common iron at £6 5s, and upwards. 

Merchant and common bars were in healthy inquiry this after- 
noon, and this branch looks better than almost any other just now. 
Orders are coming to hand in favourable lines for shipment and for 
home consumption. Local merchants, indeed, state that their 
only difficulty is to get supplies fast enough. Hardware manufac- 
turers and other consumers are pressing iron merchants for 
deliveries, yet ironmasters excuse themselves to merchants on the 
ground of the slackness of pig iron supplies. £6 5s. to £6 10s. was 
quoted to-day for merchant bars, and £6 as the minimum for 








nothing, in fact, to the option of the pr as to the 
the lines were to take, or as to the construction of the works or 
their equipment, full provision having also been made to insure 
that the lines so aided should be worked either by an existing rail- 
way company in perpetuity, or, failing a working agreement, that 
the same responsibility be undertaken by the district which would 
vey eget pet the disposal f the T 1 

e Act at the di of the Treasury a capital grant 
of £600,000, together with the residue remaining unappropriated 
out of the £42,000 a year granted by the Acts of 1883 and 1889. 
This latter balance may either be issued as a capital sum or as an 
annual payment at the rate of 3 per cent. for any capital raised by 
a@ company from a bank or otherwise. 

Under these conditions twelve works have been commenced. 
Ten of them have obtained the confirming orders of the Lord 
Lieutenant in Council, the arrangements in the other two cases— 
viz., Achill Extension and Collooney and Claremorris—being still 
incomplete, the funds being provided for as stated below, viz :— 





- Share capital 
ree guaran 
Length. grant. by counties 
and Treasury. 
County Donegal— Miles. £ £ 
1. Donegal and Killybegs .. 19 .. .. 115,600 .. 1,000 
2. Stranorlar and Glanties .. 24 . 116,000 .. 1,000 
County Mayo— 
8. Achill Extension... .. .. I os «6 SBR: 2. 
4. Westport and Mallaranny.. 184 .. .. 131,400 - 
5. Ballina and Killala .. .. 8 .. .. 44,000 _ 
County Galway— 
6. Galway and Clifden .. 48} .. .. 264,600 .. _ 
County Kerry— 
7. Headford and Kenmare .. ef .s - B29 .. . Mn 
8. Killorglin and Valencia .. 26% .. .. 85,000 .. .. 70,000 
County Cork— 
9. Baltimore Extension.. .. 7 56,700 .. .. — 
10. Bantry Bay Extension 2 TED ws se _ 
County Down— 
ll. Downpatrick and Ardglass 7} .. 80,000 _- 
Counties Sligo and Mayo— 
12. Collooney and Claremorris 47 .. .. 145,000 -- 120,000 
2354 .. £1,119,600 £252,000 


The Act thus creates twelve lines with an aggregate length of 2354 
miles, all of them situated in the most distressed districts, with the 
— of the short line between Downpatrick and Ardglass, 
which has been assisted solely in the interests of the large fishery 
industry at Ardglass, The two lines in County Donegal are to be 
constructed on a 3ft. gauge, al] the others being on the ordinary 

uge of 5ft. 3in. The three Mayo lines and the Galway and 
Clifden will be worked in connection with the Midland Great 
Western system, the two in Kerry with that of the Great Southern 
and Western. The Cork and Bandon Railway take over the two 
Cork lines, and the Belfast and County Down Railway that to 
Ardglass. It is understood that the Waterford and Limerick 
Company are prepared to undertake to work the Collooney and 
Claremorris line, the agreement being still under consideration. 





sorts, a drop in the latter quality of 5s. per ton on the 
quarter. 

The hoop and thin strip trade exhibits a favourable demand, and 
the Association price of £6 15s, was re-declared this afternoon. 
The gas strip trade is not so brisk as hoops, the wrought iron tube- 
makers having passed their busiest period of the year. Neverthe- 
less, the purchases of pigs that are being made by these consumers 
would indicate that they anticipate increased orders before long. 
£6 7s. 6d. remains the Association figure for this iron. 

The sheet iron trade presented the least satisfactory feature of 
the quarterly gatherings. The condition of this branch now and 
@ year ago seems almost exactly llel. At the opening of 1891 
the trade was in a very dep , owing toa want of demand in 
the galvanised iron trade, and singles were quoted £6 15s. ; doubles, 
£7 10s.; and lattens, £8 10s. Present prices are 5s, per ton better 
than this in respect of singles, but 5s. per ton less as concerns 
doubles and lattens, and though demand is perhaps slightly better 
than in January last year, the immediate outlook is one but 
gratifying, and there is not enough work for all the mills. 

It is hoped that the financial di rs which have lately made 
against Australian trade, and which, following upon the closing of 
the South American markets, became a serious matter for the sheet 
business, will early away. But unless they do we may 
witness inactivity in the sheet trade for some time to come. 

To-day’s prices of sheets are £7 upwards for singles, and £7 5s. 
to £7 1 &. doubles, with £8 5s, to £8 12s. 6d. lattens. It is 
noticeable that more than ever there is a tendency in the market 
to lessen the difference always existing between the prices of singles 
and doubles. Notwithstanding the much greater labour expended 
upon the rolling and finishing of doubles, the prices of these now 
very nearly approximate to les—and all in buyers’ favour. 

A suggestion has been made by some of the sheet makers that 
an attempt should be made to re-form this year the Association 
which existed some time back in this trade to regulate prices. The 
proposition was a good deal discussed this afternoon in Birming- 
ham, but, so far, no definite action has been taken. There is, 
unfortunately, only too much reason to fear that the opposition of 
two or three firms, which proved fatal to the proposal last March, 
will this year again be insurmountable. Throughont the whole of 
the trade it is agreed that it is a pity that it should be so, since, 
were it otherwise, much better prices than those which are now 
being got could be obtained, and certainly an advance is needed. 

Pig iron was buoyant to-day alike as regards demand and 
prices. The scarcity of supplies which marked the closing quarter 
of last year in Midland makes seems likely to be continued this 
quarter, and most probably next, and under these circumstances 
consumers are anxious to place orders. The returns issued this 
year of the number of furnaces now in blast as compared with 
three months ago show no increase, and prices are not such as to 
encourage the blowing-in of any additional furnaces this quarter. 
In Derbyshire the number of furnaces blowing is thirty-five out of 
fifty-three built, in Northampton ten out of twenty-eight built, 
Lincolnshire eleven out of twenty-one, Wiltshire one out of six, 
Nottingham four blowing, and Leicestershire three. 











Altogether in the Midland districts named there are 51 furnaces 
idle out of a total of 115 erected. This serious state of things is 
not due t» any inadaptability of the standing plant to modern 
methods of working, as all these districts are new districts, or to 
any want of demand, but merely to the unprofitableness of current 
iron-making, while fuel and other expenses maintain their present 
high price. With statistics such as these to back them, it is not to 
be wondered that Midland pig makers who have any iron to se]] 
should be strong in price, and sellers’ attitude to-day was fully 
justified. Derbyshire pigs were quoted 46s, 6d. to 47s., and in 
few cases even 47s, 6d. delivered to consumers’ works; North. 
omptons, 46s, to 46s, 6d. at works ; and Lincolns, 48s, 6d. to 49s, 6d, 
at stations—all March delivery. 

Staffordshire and Shropshire pig iron sold well at 62s. 6d, for 
hot air all mine pigs, and 100s. to 105s, for cold air, a drop of 
2s, 6d. to 5s. per ton on ayear ago. Part mine iron was 45s, 6d, 
to 47s. 6d., and cinder pigs 37s. 6d. pee Makers are very 
bare of stocks, and are da full d d all through the 
quarter. Many of them could sell a much larger output than they 
are at present producing, 

The demand for steel keeps brisk, and bridge building and 
engineering sections in particular are in large call at local works, 
Some of the steelmasters engaged in this class of product have 
three or four months’ work in d to start the New Year with. 
Prices are steady without much change for basic mer sorts 
at Staffordshire works ; bridge and girder plates, £6 15s. ; boiler 
plates, £7 5s.; les, £6 ; — £6 5s,; channels and tees, 
£6 10s.; wide flat £6 5s., and lai rounds up to 6in. for 
machinery shafting purposes £6 10s, to £7. 

The sheet iron makers held a meeting before the close of ’Change, 
and fixed prices at £7 5s, for singles; £7 10s. doubles ; £8 5s, 
lattens ; and £8 10s. for twenty-eight gauge. These prices are 5s, 
per ton higher than have lately been ruling. 

The question of the export trade position and prospects is just 
now receiving considerable attention at the hands of the Midland 
manufacturers. The falling off which is shown by the Board of 
Trade returns for 1891 in metals and metal goods as compared with 
the preceding year is noted, but no one who has watched the 
course of business during the past twelve months, and who has 
noted the disturbed condition of several of our leading foreign 
sources of custom, could have expected the returns to have main- 
tained the 1890 standard. This knowledge has discounted the dis- 
couraging effect which the returns might otherwise have produced, 
and manufacturers hereabouts are looking forward with sopeful 
anticipation of the spring and summer as periods likely to see 
the removal of the exceptional difficulties which have limited 
the buying powers of not a few of our leading consumers. 

In this, the chief of our finished iron producing centres, it is 
noted with particular interest that the regate British iron and 
steel shipments to all markets during [891 were below those of 
1890 by as much as 23 per cent. in quantity and 15 per cent. in 
value. The only departments in which improvements occurred 
are, wire 54 per cent., and tin-plates 124. Among the chief 
declines were, pig and puddled 37 per cent., railroad iron 36 per 
cent., and cast and wrought 19 per cent. These percentages refer 
to total value. In bar and angle iron the chief decline is due to 
the falling off in demand from Russia, Germany, and Japan. In 
railroad iron the decrease is to be accounted for by the disturbed 
condition of South America. 

The following are the totals of the two years for the chief 
descriptions of metalliferous exports :— 











Twelve months. 
190. 


18 1891. 
& & 

Pig and puddled .. 8,498,568 . 2,209,600 
Bar, angle, &c. .. 1,658,800 . 1,461,174 
Rail eet eae 5,981,689 . 8,844,925 
Castand wrought .. .. .. .. 5,965,578 . - 4,805,861 
Unwrought steel... .. .. .. «. 1,902,308 . - 1,788,186 

i — oo <0 66 se os 60 SEE 5 - 7,172,256 
Machinery .. .. .. «+ c+ o« 13,967,808 . - 11,890,146 
Steam engines 5ése oo re . 8,980,170 
MDs ae as ay 1,083,175 . 1,148,076 
Telegraphic ditto .. 602,205 1,484,873 


Business between the Midlands and the United States during 
the year, as set forth in the report just issued of Mr. John 
Jarrett, United States Consul for Birmingham and district, does 
not show so large a falling off as, considering the tariff, might 
well have been expected. The total value of exports of all kinds 
from Birmingham aud from the sub-consulates of Wolverhampton, 
Redditch, and Kidderminster was 4,101,690 dols., or less than in 
1890 by only 135,466 dols. A much heavier decline had been 
anticipated. Steel and iron shows a steady advance throughout 
the greater part of 1891, the Birmingham totals for the four 
quarters being :—77,212 dols,; 75,273 dols.; 96,018 dols.; and 
138,076 dols, 








NOTES FROM LANCASHIRE. 
From our own Correspondents.) 


Manchester.—Business in the iron trade of this district is still 
confined to very limited proportions, and although indications 
scarcely point to the probability of any material lowering in prices, 
at any rate for the present, buyers continue to hold back whilst 
merchants are prepared to undersell. Wages and the price of fuel 
still stand in the way of any further material concessions on the 
part of makers, whilst in addition there is no great abundance of 
pig iron. Stocks in stores and in makers’ hands are exceptionally 
ow; and consumers, who to so large an extent have of late been 
buying simply from hand to mouth, cannot be very large holders. 
Under present conditions, a very small movement in trade will be 
quite sufficient to harden prices; and although the outlook as 
regards the large iron-using industries is by no means encouraging, 
it would seem to be a risky operation to ‘‘ bear” the market to 
any heavy extent. 

ere was again about an average attendance on the Manchester 
Tron Exchange on Tuesday, but, so far as prices are concerned, 
business remains without improvement, buyers still holding back, 
and very few transactions of any importance were put through. 
Generally, however, prices were being well maintained at late rates, 
the only appreciable weakness being in some of the Scotch brands 
offering here, with Derbyshire makers, perhaps, in one or two 
instances not quite so firm in holding out for the maximum prices 
they have —— been quoting. Lancashire makers, although 
they are doing little or no business at their present quoted rates, 
still hold to for forge and 47s. 6d. for foundry, less 24, as their 
basis for delivery equal to Manchester. Lincolnshire iron remains 
firm at 45s, for forge to 46s. for foundry, less 2}, as their minimum 
actual selling prices for delivery equal to Manchester, and 
some business been done at these figures, whilst several 
of the makers still decline to entertain orders except at fully 6d. 
above these prices. For Derbyshire iron quotations nominally 
average 45s, and 46s. for forge, to 49s. and for foundry, less 
24, delivered equal to Manchester; but these prices, although 
readily obtainable in the Midlands, place Derbyshire iron 
practically out of this market, except for a few special req 





uire- 
ments. Makers’ however, in one or two instances are rather dis- 
pe to entertain offers from buyers here at a little under their 
ll prices. Good named foundry brands of Middlesbrough remain 
y at 46s. 10d. net cash, delivered equal to Manchester, and 
where iron is offered at anything under this figure it is through 
merchants who are prepared to undersell. Makers’ quotations for 
Scotch iron offering here are rather easier, Eglinton being now 
obtainable at 50s. 3d. net, prompt cash, delivered at the Lancashire 
ports; and although Glengarnock is still nominally quoted at 52s., 
makers are scarcely firm at this figure, whilst for forward delivery 
merchants are still prepared to sell at under makers’ quotations. 
Manufactured iron-makers report rather more business comi 
forward, and prices have been fairly steady at the rates quo 
last week, bars averaging £6 to £6 2s, 6d.; and sheets, from £7 58 
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and £7 10s. for merchant, to £7 15s. and £8 for galvanisi 
qualities, with the usual extras for doubles. For hoops some fair 
orders have been got during the past week, which, to some extent 
have probably been influenced by the reduction in list rates, and 
for delivery equal to Manchester or Liverpool, makers were firm 
at their quotations of £6 7s, 6d. for random, to £6 12s, 6d. for 
special cut a grind ‘ 

In the steel trade the business doing continues only limited, 
with prices practically unc! . Ordinary foundry hematites 
are obtainable at 56s, 6d. to 57s., with special brands quoted at 
58s., less 24, delivered in the Manchester district. For good 

ualities of steel boiler-plates makers do not quote under 
te 7s. 6d. per ton, but not much is being done at this figure, 
puyers generally holding back until they are able to place orders 
at something like £7 5s, per ton delivered. 


In the metal market there is a fair business doing, and copper | 2,386, 


wire has been advanced jd. per lb., with other 
manufactured goods firm at full list rates. 

With regard to the state of trade in the various districts 
throughout the country, reports are much the same as of late, 
and it is only in exceptional cases where trade is returned as more 
than moderate, man y+ centres being only very indiffer- 
ently employed. e fifty-three hours’ movement continues to 
extend throughout this district, and during the past month the 
reduced number of hours has been conceded at Accrington, 
Preston, Ramsbottom, and Chester. The returns of the Amal- 
gamated Society of —— as to membership show a further 
substantial increase, the total number being now upwards of 
71,000 ; and although the increase ~—s the past year has been 
by no means so large as during 1890, it shows an addition of more 
than 3000 during the past twelve months. The Steam Engine 
Makers’ Society has made a fair increase of membership 
during the year, and with regard to its financial position it is 
expected that the forthcoming annual report will be of an excep- 
tionally satisfactory character. 

The better qualities of round coal continue in generally brisk 
request for house fire purposes, with rather a scarcity of supplies, 
owing to the recent stoppages of tag? ing? and prices are firm at 
late rates, best coals averaging 12s, 6d.; seconds, 10s, 6d. to 11s.; 
and common house fire coals, 9s. to 9s, 6d. per ton at the pit mouth. 
Steam and forge coals, however, are still only in moderate demand, 
owing to lessened — in many branches of industry, whilst 
works in numerous cases have been avert for a longer period 
than usual for the holidays, As the result, supplies are plentiful 
and prices not more than steady at about 8s, to Ss, 6d. per ton for 
steam and forge coals at the pit mouth. Engine classes of fuel 
have been moving off much more freely than of late, and advances 
of 3d, per ton upon recent quotations have been readily obtainable 
in many instances, At the pit mouth ordinary burgy averages 6s. 
to 6s. 6d., with special sorts quoted at 7s.; best slack, 5s. to 5s. 6d. ; 
medium sorts, 4s. 3d. to 4s. 9d.; and common, 3s, to 3s. 6d. per 
ton. For ee there is a moderate inquiry, with prices 
averaging 9s, 6d. to 9s. 9d. for common to 10s. for the better 
qualities of steam coal, delivered at the ports on the Mersey. 

Barrow.—There is a steady tone in hematite pig iron, but orders 
are coming to hand but slowly, as a thorough resumption of 
commercial activity has not taken place since the beginning of the 
year. This is doubtless owing to the fact that so far as can be 
seen at present very little indication has been shown of any im- 
provement in the early part of the year. It is probable, however, 
that before the spring season opens a large volume of trade will be 
done both on home and foreign it. In the time forty- 
three furnaces are in blast and thirty-four standing idle. Stoc 
have been increased to the extent of 390 tons during the 
week, leaving 144,477 tons in hand. Prices are steady at 
48s. ld. per ton net cash, and Mixed Nos. of Bessemer iron 
are quoted at 48s, 6d. to 49s. per ton net f.o.b. Orders are 
held which will probably maintain the present rate of output for 
four or five months, but Bessemer iron is not in much request, 
and until some revival is established in the steel trade not much 
improvement can be expected in hematite iron. In forge and 
foundry iron there is next to nothing doing. 

Steel is in quiet demand, generally speaking; but the mills 
have work enough in hand to keep them well employed for 
three or four months, and additional orders are expected— 
even before the spring season opens. Rails are quiet at £4 2s. 6d. 
per ton for yy | sections; £5 10s. for light rails, from 30 1b. 
to 85 lb.; and £6 for colliery sections. In steel shipbuilding 
material there is a quiet tone on general account, but a fair inquiry 
is experienced from local sources. The new plate mills at Barrow 
are about to be restarted, and it is probable that plenty of work 
will be secured to maintain a permanent activity in this depart- 
ment of the works, Ship plates are easier at £6 2s, 6d. per ton, 
angles at £5 15s., and steel boiler plates at £6 17s. 6d. per ton. 
Tin-plate bars are in steady request, and orders are held which will 
furnish employment for four months at the mills; £4 10s. is the 
current quotation. In blooms a quiet tone is reported. Hammered 
blooms are at £5 2s. 6d., and ordinary blooms are at £4 2s, 6d. In 
hoops there is a quiet tone at £7 per ton, net, f.o.b. at Liverpool. 
Slabs and billets are at £4 5s, to £47s. 6d. per ton. Heavy 
castings of steel are in request, 

Shipbuilders and engineers are busy on the orders booked some 
time ago, and anticipations are indulged in of a very brisk and 

active year’s trade. 

Iron ore shows a better tone by reason of the improved demand 
which has set in from Wales and Scotland as well as from the East 
Coast, and ordinary qualities have gone up in price to 10s. per ton 
net at mines, 

Coal and coke steady, and the latter is still very high at 19s, per 
ton net, delivered at West Coast furnaces, 

Shipping is quiet. The exportation of pig iron and stee] during 
the past week has been 12,610 tons, compared with 17,190 tons in 
the corresponding week of last year—a decrease of 6786. The 
shipments this year up to date represent 28,342 tons, compared 
by ¥ cg tons in the same period of last year, showing a decrease 
o ns, 


escriptions of 











THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


I MENTIONED last week that the South Yorkshire Coalowners’ 
A Association was to meet and consider the situation with 
regard to coal cont , more especially with respect to locomotive 
fuel. The meeting was held at Sheffield on Thursday. Secrecy 
has been observed, as usual, as to the results. It is believed that 
the cealowners considered two points :—(1) A su tion made by 
the Miners’ Association, that owners and men should work together 
to prevent a fallin values; and (2) in doing their utmost to rd 
against the conduct of the owners who have accepted uced 
contract prices for railway supplies becoming general. To achieve 
the first point, the proposal put before the coalowners is to work 
only five days a week, and it is mooted, as a means of obtaining 
the second, that the men employed at the collieries where the 
lower tenders are said to have been taken, should strike for an 
advance of 20 per cent. in wages. This, of course, would make 
it impossible for the coalowners who had taken the low rates to 

plete their tracts. It is stated that the South Yorkshire 
coalowners have arrived at no definite decision ; but I scarcely 
think this is correct. The coalowners know pretty well what they 
are likely todo; but the usual course is to wait for the West 
Yorkshire Association to have time to consider the subject and 
make the joint decision public at the same time. 

It is significant to note the drift of opinion in the mining com- 
munity at present. It is all in favour of the doctrine of idleness, 
The men employed at the Rockingham Colliery, belonging to 
Messrs, Newton, Chambers, and Co., met on Monday to consider 











the business to be brought before the Conference of the Miners’ | 38s. 


Federation of Great Britain. The business they to was 
embodied in the following resolution:—‘ That in the opinion of 


this meeting it would be to their great benefit and advantage 
if all miners play one full month in each year—that is, to 
have fourteen days’ holiday at Christmas and fourteen days’ 
holiday at Midsummer.” The miners at Thrybergh Hall, 
near Mexborough, have followed the lead given them by 
Manvers Main. They have decided to inflict the pains and 
penalties 2 te nen upon the colliery firms who sell under contract 
prices. The miners at such pits—the under-selling pits, wherever 
they are—are advised to give in their notices for a 30 per cent. 
advance ; go for one play- 7, per week until the markets get 
empty ; and agree toa levy 2s, 6d. per man for any who leave 
on strike, Fifty-two days’ play in the year beats the wt 
men’s meen which was merely for twenty-eight. 

South Yorkshire is decidedly making strides in its coal trade 
with Hull. During 1891, the quantity taken to that port was 

386,024 tons, being an increase of 189,328 tons on the year. In 
December the ae ys was 183,592 tons, an increase, as compared 
with the last month of 1890, of 10,032 tons. Denaby Main keeps 
at the head. From this pit were sent during the twelve sents 
205,496 tons, or an advance of 28,624 over 1890. Manvers Main 
takes second place with a tonnage of 135,496 tons, an increase of 
8696 tons. e Thorncliffe collieries are pushing to the front, 
their trade with Hull during 1891 reaching 110,840 tons, being 
about 18,000 tons more than were sent in the previous year. The 
quantity of coal exported coastwise was 292,182 tons, London 
taking 226,187 of this amount, and Plymouth 12,180. The weight 
exported was 1,123,308 tons, against 977,172 in 1890. The chief 
poarsarg M markets were Germany, which took 219,363 tons, 
sguinss 155,911 in 1890; Sweden and Norway, 311,271 tons against, 

,740; ‘and North Russia, 209,461, against 183,135; South 
America, Belgium, Italy, and Denmark, all show large decreases. 

The foreign trade in unwrought steel for the year has reached 
a value of £1,733,186, against £1,902,308 in 1890. On the month, 
the United States has increased from £22,702 to £45,831 ; on the 
twelvemonth from £296,874 to £327,037. The chief decreasing 
market has been Germany, which has fallen from £298,090 to 
£217,264 ; and Holland, from £175,207 to £130,550. British 
North America maintains its position, the value of steel 
sent there last year having been £150,804, against £139,763 
in 1890. In hardware and cutlery the business during the 
year amounted to £2,525,542, against £2,764,446 for 1890. 
All markets, except four, show a decrease. The principal 
falling off is with the United States, the value last year 
— been £241,650 against £393,309 for 1890. Australasia 
has advanced from £473,829 to £512,574; Belgium, from £54,237 
to £68,178; Brazil, from £130,971 to £176,462, The Argentine 
Republic and Chili are still very depressed, and the “spurt” in 
— Africa and the East Indies appears to have exhausted 
itself. 

So far as can be estimated at present, the prospects of business 
for 1892 are not so hopeful as they were at the corresponding period 
of 1891. There is an absence of new orders in military and marine 
material. 

Messrs. Moses Eadon and Sons, President Steel Works, Sheffield, 
have acquired the business carried on by Messrs. Richard Groves 
and Sons, Beehive Steel File and Saw Works, Sheffield. Latterly 
it was conducted by Mr. Joseph Outram, the sole proprietor, on 
whose death his daughter, Miss Alice W. Outram, disposed of it. 
Mr. B. D. Groves, who has been the manager of the business for 
over twenty years, has been retained with the whole of the staff 
and employés. The Beehive Works have enjoyed for upwards of 
120 years an excellent reputation for high-class saws and files, 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE iron market is this week in some respects better than it has 
been for some time . There is certainly not much improve- 
ment in the demand, indeed this is disappointing, because traders 
expected that after the holidays had closed there would have 
sprung up an active business, and as yet transactions are very few, 
and consumers show a disposition to tinue to hold off, buyin 
only from hand-to-mouth. Speculators are altogether idle, an 
there is nothing to tempt them to operate. The good features 
that are noticeable are that there are advances made in the prices 
of the lower qualities of Cleveland pig iron, which are justified by 
the heavier deliveries, the small stock, and the fair prospects 
of those —ar these descriptions of pig iron; it is 
satisfactory to add that the advanced quotations are bei 
realised. Furthermore, better prices are being quoted a 
obtained for angles, both of iron and steel, and generally 
both the manufactured iron and steel industries show more 
activity, and no producer is prepared to reduce prices. But there 
is throughout trade a great lack of enterprise, which is intensified 
by the uncertain state of the warrant market. This undoubtedly 
has done much in the way of disorganising business for several 
months past, for neither buyers nor sellers dare move until they 
know how warrants are going to turn. This depends upon the 
action of the London syndicate, who are the possessors of the 
whole stock of Scotch warrants, and have been since last May, 
over which time they have kept them locked up and refused to 
sell at anything hke the prices that would-be buyers offered. 
That the London syndicate are the arbiters in fixing prices 
of pig iron and in keeping business quiet is recognised. 
People still believe that the London syndicate will tire speedily 
of continuing to hold Scotch iron, and the consequences of their 
liberating it, at any rate in times like these, must be to cause a 
collapse in pig iron prices, especially in Scotch prices, which have 
been maintained at a rate much in excess of those of hematite and 
Cleveland iron, and probably Scotch quotations would come down 
materially before the others are much affected. There is no 
reason for Scotch warrants being nearly 9s. above Cleveland 
iron, and Salmost the same price as hematite, other than the 
artificial conditions existing with respect to Scotch warrants. 
Cleveland makers have profited somewhat by this, for 
Scotch iron was relatively at too high a price with makers 
there, and Scotch warrants could not be drawn upon, and 
Scotch consumers had therefore to call upon producers on 
Teesside to supply them with increased quantities of their iron. 
The consequence has been that the exports of Cleveland iron to 
Scotland during last year amounted to 382,375 tons, nearly 1300 
tons per working day, and 141,000 tons more than in 1890; indeed, 
the quantity was by far the largest that has ever been reported. 
The Glasgow iron market has suffered greatly, owing to the 
acquisition of the stock by the London people; day after day the 
report is ‘‘ No Scotch business done,” but the operations of the 
London syndicate have well nigh destroyed the leading position of 
Scotch warrants. For years past the daily quotations for them 
have been regarded as an indicator of the state of the iron trade, 
and not only were the prices of all kinds of steel and iron influenced 
by them, but also the movements in mining and ironworks share. 
It does not appear as if the Scotchmen would regain their position 
very quickly, as the London people are well backed up, and from 
the enormous profits made —— to May last can aflord to pay 
the ral expenses which the carrying out of their present odie 
entails, 
The demand for Cleveland pig iron is quiet, but the price of 
No. 3 is well maintained at 38s. per ton for early f.o.b. delivery ; 
indeed, it has not been altered for nearly a month, which is a com- 
paratively long period for quotations for pig iron in these days to 
remain stationary. The fluctuations in warrants seem to have no 
influence on makers’ prices, Buyers this week are readier to pay 
the figure, and no sales will be made at less, Middlesbrough 
warrants have been more favourable for sellers, the price having 
risen from 38s. cash on Monday, which was the lowest, to 











34d. on Wednesday. The stock of Cleveland Pi in 
Connal’s warrant stores on Wednesday night was 55,529 
tons, or 566 tons increase since the month commenced. Makers 








have determined to get better prices for the lower qualities of pig 
iron, as deliveries fully take up all the supply, and producers see 
no reason why they should continue to accept relatively lower 
prices than for No. 3, as they have been doing for a long time 
past. The circumstances have changed, and it is No. 3 
that is in less demand, while the proportion of No. 4 foundry 
and grey forge that is being delivered is considerably above 
what it was, on account of the heavy demands from Scot- 
land, which must continue as long as Scotch warrants are 
locked up. No, 4 foundry is raised to 37s. 6d. per ton, and grey 
forge to 36s. 6d., the latter being 6d. above the minimum price that 
was paid last week. Hematite warrants have fallen in value, owing 
to “bearing” operations; but East Coast hematite pig iron is as 
firm as ever, and none of the sellers will take less than 48s. 6d. 
per ton for mixed numbers. ‘The deliveries are very large to the 
plate and angle mills. The yond f ironfrom Middlesbrough 
this month, upto Wednesday, amounted to 20,705 tons, as compared 
with 26,565 tons in December 1891, and 14,613 tons in January 
1891, to even date. It is worthy of note that this week there has © 
been made the first shipment of pig iron ever reported from 
Middlesbrough to Delagoa Bay, the Portuguese territory in East 
Africa. Messrs. Jno. Stevenson and Cowper, iron merchants, 
Middlesbrough, despatched the cargo, which also included bridge- 
work, miscell hinery, coals, coke, and cement, in all 1650 
tons, and it is probable that a regular trade will set in with that 
part of the world. ‘ 

Messrs, Swan Brothers, iron merchants and shipowners, Middles- 
brough, have taken into partnership Mr. Robert Summerside 
Simpson, who for the last twenty years has occupied a confidential 
position with their firm. 

The annual statistical report of the Middlesbrough Chamber of 
Commerce for 1891 has been issued. It shows that of 92 furnaces 
erected at that port 67 were in operation at the end of 1891, as 
compared with 73 at the end of 1890; 75 in 1889; 69 in 1888 ; 70 
in 1887 ; and 87 in 1882. The number of furnaces built has been 
the same since 1880, and only three were added between 1875 and 
1880. The production of pig iron by Middlesbrough furnaces in 
1891 was 1,854,134 tons, as compared with 2,023,149 tons in 1890— 
a decrease of 169,015 tons. The stocks of Cleveland pig iron at the 
end of 1891 amounted te 250,166 tons—6568 tons increase. The 
shipments of pig iron from the port during the last four years, and 
in _— was the period of the largest export—have been as 
under :— 





Foreign. Coastwise. Total 
Tons. Tons. Tons. 
1883 own « Ce. . Ce. « Ge 
1888 oe ce ce ce 4I0,500 .. «.. 407,875 .. oe BB; 
1889 nanwseew SM. «.§ Cea « De 
1890 ee 10 eo . os QE ce: os, SG. 804,208 
1891 - 412,216 . 477,946 . 890,162 


Of manufactured iron and steel, 381,687 tons were exported— 
204,053 tons finished iron, and 177,634 tons steel—as compared 
with 506,271 tons—265,675 tons manufactured iron, and 240,596 
tons steel—in 1890. The total shipments of iron and steel for the 
years named were :—1870, 556,386 tons; 1880, 1,164,596 ; 1888, 
1,450,123 ; 1889, 1,486,069 ; 1890, 1,310,479 ; 1891, 1,271,849. 

The Middlesbrough shipbuilders launched thirty-five vessels of 
44,587 tons and 4590 nominal horse-power. In 1890 the wir * 
was 52,883 and the nominal horse-power 5492, and in 1889, 47, 
tons and 4393 nominal horse-power. Messrs. Westgarth, English, 
and Company supplied —- to twelve vessels, the nominal 
horse-power being 1350 and the indicated horse-power 8585. In 
1890 their nominal horse-power was 1480, and in 1889 1130. Of 
salt 150,541 tons were exported from Middlesbrough, against 
133,930 tons in 1890, 

The finished iron and steel trades are fairly well occupied, all the 
works, except those that are altogether laid off, being kept fully 
employed. Prices are firm, especially for plates and angles, steel 
as wellasiron. Iron ship-plates are £5 7s. 6d.; steel ship-plates, 
£5 17s. 6d.; iron angles, £5 5s.; steel angles, £5 15s.; common 
iron bars, £5 10s.; heavy bars for ship stanchions, £5 7s. 6d.; iron 
sheets, £6 15s., all less 24 rcent. discount and f.o.t. The rail 
trade is dull, and under Pe. 6d. net will now be accepted for 
heavy sections. The Darlington Steel and Iron Company, whose 
works have been almost entirely laid off for several weeks, 
have restarted this week, and are now in full operation. Mr. C. 
Bowen, from Dowlais, the new manager, commenced his duties 
this week. The Moor Steel and Iron Co. at Stockton are extending 
their works, so as to obtain a larger production of shipbuilding 
steel, and the Consett Co. are putting down a steel angle mill. At 
present only two or three firms in the North of England produce 
steel angles, and there being so little competition, they can get 
nearly as much for their angles as has to be paid for plates, though 
it is more costly to make the latter. 

The shipbuilders are about as well situated as anyone in the 
district, and engineers report more inquiries, but some of them 
are very short of work. ‘The founders are badly employed, some 
of them, who depend upon the railways, not producing more than 
a third of the quantity that they could turn out if demand were 

‘ood 


good. 

At the meeting of the Cleveland Institution, to be held on 
Monday next at Middlesbrough, Mr. R. Laing Hay, of Newcastle, 
will read a paper on ‘‘ Sanitation.” 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE Glasgow pig iron market has been somewhat more active 
this week, although the business done has not been = large. A 
few lots of Scotch warrants changed hands at 46s, 1ld. and 47s. 
Both Cleveland and Cumberland pigs were lower in price early in 
the week, but have since made some improvement. The former 
have been selling from 37s. 11d. to 38s, 2d. cash, and the latter 
from 47s, 11d. to 47s, 7d. 

The prices of makers’ iron are, in some cases, again slightly 
lower. G.M.B. and Govan, f.o.b. at Glasgow, Nos. 1 are quoted 
47s. 6d.; Nos. 3, 47s.; Monkland, No. 1, 48s.; No. 3, 47s.; Carn- 
broe, No. 1, 48s. 6d.; No. 3, 48s.; Clyde, No. 1, 54s.; No. 3, 
51s. 6d.; Gartsherrie, Summerlee, and Calder, Nos. 1, 54s. 6d.; 
No. 3, 52s.; Langloan, No. 1, 55s.; No. 3, 52s.; Coltness, No. 1, 
56s. 6d.; No. 8, 52s.; Glengarnock, at Ardrossan, No. 1, 55s.; 
No. 3, 49s.; Dalmellington, No. 1, 49s. 6d.; No. 3, 48s. 6d.; 
Eglinton, No. 1, 49s. 6d.; No. 3, 48s.; Shotts, at Leith, No. 1, 
57s.; No. 3, 53s. 6d.; Carron at Grangemouth, No. 1, 56s. 6d.; 
No. 3, 52s. 6d. 

The shipments of Scotch pie iron in the past week have been 
5426 tons, compared with 3986 tons in the corresponding week of 
1891. The United States took 217 tons, South America 80, Aus- 
tralia 150, France 185, ltaly 605, Germany 10, Holland 221, 
Belgium 170, other countries 60; the coastwise shipments being 
3728 tons against 2029 tons in the same week of last year. 

The returns of the Scotch pig iron trade for the past year were 
given here last week, but the figures then presented did not 
include the imports of English pig iron into Scotland during the 
year. These imports are now estimated at 700,000 tons, compared 
with 435,000 in 1890, an increase of 265,000 tons. Of the 700,000 
tons, 382,525 were Cleveland pig iron and 317,475 Cumberland 
hematite. Adding the 700,000 tons to the 394,580 tons of Scotch 
iron returned by the ironmasters last week, we find that the total 
consumption of English and Scotch pig iron together in foundriesand 
malleable iron and steel works amounted in 1891 to 1,094,580 tons, 
compared with 1,201,392 in 1890, showing a decrease in the Scotch 
consumption for the year of 106,815 tons. These figures show the 
importance of Scotland as a market for English iron. The total 
quantity of Middlesbrough iron shipped to English and Welsh 

orts was 95,121 tons, or Jess than one-fourth of the shipments to 
tland, which took nearly as much Cleveland iron as was 
exported to all places abroad. There was a large falling off in the 
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exports of Scotch iron, as will be seen by the following figures of 
the quantities sent to the different foreign countries :— 





1891. 1890. 

Tons, Tons. 
PN on ne de Gn ee ce. os om ee 44,893 
DS ce we se se ce “es 6o oo 25,737 
Belgium SS Sw Ue'Gs ee Sa. ORR 10,090 
France 8,899 9,091 
Russia 7,368 10 095 
Italy .. ee el 
A, Sey oh ok ee eee oe, ae > ee CO 730 
Denmark .. .. .. 5,345 6,107 
Norway and Sweden 2,127 2,757 
Spain and Portugal 3,886 539 
United States .. .. 14,253 27,242 
British America << 22,258 82,467 
Australia and New Zealand 10,508 10,830 
East Indies pn oe) oe 5,455 4,314 
South America -— i+ ss ae os? ee 8,824 
China, Japan, &e. .. .. .. 5,583 8,134 


The average price of G.M.B. warrants for 1891 was 47s. 1}d., 
compared with 49s. 67d. in1890. The highest price of warrantsin 1891 
was 59s., and the lowest 42s. 1}d.; the highest price in 1890 was 
66s. 3d., and the lowest 43s, 4d. 

Since last week a number of furnaces have been put out of blast, 
but as these are stopped merely to allow for the cleansing of gas 
flues, it is thought that they will be in blast again without much 
delay. There are now 45 producing ordinary and special brands, 
21 hematite, and 7 basic, total 73, against 78 in the preceding week 
and 6 in the corresponding week of last year. 

The iron and steel manufactured goods shipped from Glasgow in 
the t week embrace machinery worth £11,170; sewing 
machine, £20,672 ; steel goods, £15,471 ; and general iron goods, 
£34,794. 

The market for finished iron and steel has been quiet. The 
holidays having so lately ended, there has been little time for 
business to develope. Some merchants report very good orders 
from home consumers for manufactured iron, but the demand for 
export has been slow and inconsiderable. Prices of finished iron 
and steel are nominally unchanged. 

There is a slightly easier feeling in the coal trade in the West of 
Scotland. The block of traffic which occurred before the holidays 
has now been cleared away, and the quantity of coals available 
both for home use and shipment is large. Still, business is firmer 
than was anticipated. Household sorts have been in extra demand 
owing to the severity of the weather, and splint being scarce is 
rather dearer. The coalmasters of Fife and Clackmannan have 
reduced prices 6d. per ton at the various shipping ports on the 
Forth, and also intimated a reduction of 15 per cent. in the colliers’ 
wa This reduction has taken the men y. surprise, and it is 
thought that the masters may consent to modify its amount. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE condition of the colliery districts can scarcely be called 
settled, though the majority of the collieries are working. In the 
Aberdare district the Powell Duffryn men stood out to the 
number of 3000, and then came to an amicable arrangement, and 
in many districts there has been a little halting, ending in some 
places by signing the ‘‘ truck,” in others by working and deferring 
the signature. In the Cyfarthfa district terms were arranged this 
week by striking out two clauses of a minor nature, and then the 
men signed, authorising deductions for rent of cottage, medical 
attendance, and coal, and are now all at work. It has been forcibly 
pointed out that, as the wholeof the colliers in Wales have signed the 
revised sliding scale, the other matter is superficial, and it 
would be well if managers met the men half way. I expect that 
this will be done, and that next week the steam coal and bitu- 
minous collieries will all be in fnll worl. There is, however, no 
denying the fact that between the Monmouthshire men and the 
Glamorganshire there is some lack of co-operation. I hear of 
collieries this week in Monmouthshire where the men are still out, 
refusing to agree to the sliding scale. Pontypool district is much 
affected. By the old and thoughtful section of Glamorganshire 
men the new scale is regarded as a most able and liberal prodvec- 
tion, and some of the leaders, while eulogising the chairman, Sir 
W. T. Lewis, who, I regret to hear, is unwell after his exhaustive 
congress, openly suggest that practical testimony should be given 
by the district in his honour. 

The upset that has been caused to the regular current of coal 
trade in Wales is forcibly shown by statistics. Last week Cardiff 
exported only 137,668 tons of coal, Swansea 26,716 tons, and 
Newport, Monmouth, 38,014 tons. Iam favoured with statistics 
for last year which show, as anticipated, an increase in coal 
exports of half-a-million tons. But for the autumnal weakness 
in the coal trade this would have been much more. In April, 
June, and July, the coal exports from Cardiff exceeded one 
million tons. In November they fell in round numbers to 
803,000. Taking the chief Welsh ports into consideration, I find 
that Cardiff increase was 449,212 tons, Newport 22,170 tons, 
while Swansea shows a decrease of 23,658 tons, and Llanelly 
6502 tons. It may interest to show at a glance the total coal 
exports for 1891 from the principal ports :—Cardiff sent 11,265,579 
tons; Newport, Monmouth, 2,785,082; Swansea, 1,573,860. 
Lianelly, which has been creeping into rank, sent 208,948 tons. 

In coke Cardiff took the lead with 109,195 tons, followed by 
Swansea with 13,330 tons ; Newport total was 1119. In patent 
fuel Swansea took the lead with 347,549 tons, followed by Cardiff 
with 296,862 tons, Newport total being 43,457 tons. Even in ironand 
steel Cardiff, which used to figure second, holds now first position, 
senjing last year 63,072 tons, while Newport, Mon., sent 47,309 
tons, and Swansea 4803 tons. 

Shortness in the supply of coal of late naturally sent up prices, 
and comparatively high prices must be expected to prevail, until 
an average outpvt again takes place from Monmouthshire and 
South Wales. 

On ’Change Cardiff mid-week the following quotations ruled :— 
Best steam, 14s. 6d. to 15s.; seconds, 14s.; Monmouthshire, 13s, 
to 13s. 6d.; small was as high as 7s. 9d. to 8s. 

In house coals the advanced prices were maintained, best house 
being at 15s. to 15s. 6d.; best Rhondda, No. 3, 18s. to 13s. 3d.; 
brush, lls. to lls. 3d.; and best small &s. 3d. Patent fuel is in 
fair demand. Swansea exported last week over 6000 tons. Swansea 
price, 12s. 6d. to 13s. Cardiff, in the face of improved coal prices, 
is asking 14s. to 14s, 3d. 

Coke is waking up slightly in price at Cardiff. Quotations :— 
furnace, 17s. 6d. to 18s. 6d.; foundry, 19s. 6d. to20s. Prices may be 
taken as fully ls. better. Pitwood is steady in Cardiff at 16s. 3d. 
to 16s. 6d.; Swansea, 19s. The fact of an improvement in coke 
must not be taken as implying any great change in iron and steel, 
There is an average trade doing, Newport sending away the bulk. 
this, so far this week, being 400 tons to Liverpool, 410 railway 
chairs to Redbridge. 312 rails to Devonport, and 115 to Highbridge. 
Swansea imports last week included 1631 tons pig iron, and 1034 
tons steel bars, the latter principally consigned from Barrow. 

A considerable make of steel bar is going on at the steel works 
in Wales. Managers say that prices are too low, but demand is 
strong and increasing. 

In rails the make is only moderate. Boilermakers are threaten- 
ing the continuance of their industry, and a strike amongst them 
is on at Ebbw Vale, and, I hear, will be followed up at Cyfarthfa, 
Dowlais, Tredegar, and other places if the Ebbw Vale men succeed 
in theirdemand. The present rate of payment is 44d. per hour, 
19s. 2d. per week of fifty-four hours. They want 5s. per day, and 
are supported, it is stated, by the Boilermakers’ and Iron and Steel 
Shipbuilders’ Society. 

Iron and steel quotations on ’Change at Swansea this week were 
very little altered, pig iron being, in a slight degree, weaker. The 
following ruled:—Glasgow pig, 47s. 1d.; Yorkshire, 38s. to 38s, 2d.; 





hematite, to 47s. 10d.; Welsh bars, £5 7s. 6d. to £5 10s.; steel 
rails, heavy £4 to £4 5s., light £5 7s. 6d. to £5 10s.; iron sheets, 
from £6 15s. to £7 15s.; steel sheets, £7 15s. to £8 15s.; tin-plate 
blooms, Bessemer, £4 5s. to £4 7s, 6d.; bars, £4 15s. to £4 17s. 6d.; 
Siemens, £5 2s. 6d. to £5 5s, 

The hopeful anticipation of tin-plate makers in Wales would 
appear very likely to be realised. There is a steady increase of 
business going on, and though prices are not revived, both tin- 
plate and tin bar are looking up, agd any week a change of figures 
may take place. The impression has always been that for some 
reason or other, differences in coal, in bar, in climate, in skilled 
female labour, America could not produce tin-plate. Students of 
Herbert Spencer have philosophised upon special industries having 
a special locality—Gloucestershire for cloth, Coventry ribbon, and 
now bicycles, Manchester cotton goods, and so on, and have added 
tin-plate to the list in connection with Wales. Now another sug- 
gestion has come to hand, and this time from America. It is 
semi-officially stated that an attempt will be made early to alter 
the tariff, and that the water in America ‘‘causes pin-holes 
in the plate, rendering it useless for canning.” This, possibly, is 
illusory, but it would appear reasonable to expect a good burden 
of increasing trade for tin-plates in Wales, at ail events for a time. 
The American is shrewd enough to put up mills where water would 
not be deleterious, as, possibly, from the sesquioxide of iron, and 
to get best machinery, and also female labour. It is a question of 
time only, probably a few years, during which Wales will do a large 
trade. 

The exports of tin-plate from Swansea last week totalled 55,969 
boxes; received from works 38,563 boxes. Stock now held amounts 
to 101,063 boxes. Last quotations are:—lIron coke tins, 12s. 6d. 
to 12s, 9d.; Bessemer steel coke, 12s, 9d. to 13s.; Siemens, 13s, 3d. 
to 13s. 6d.; ternes, 25s. to 26s. 6d.; best charcoal, 14s. 3d. to 
lds, 6d. It is reported from Kidwelly that owing to large stock 
and works needing repair, a temporary stoppage has taken place 
at Gwendraeth Tin-plate Works. 

I regret to announce the death of Mr. Thos. Beynon, J.P., 
Newport, the principal promoter of the Newport Abercarn Col- 
liery Company, Consular Agent, Russia, Chili, and other countries. 
He was one of the shipping and trading pioneers of Newport, and 
held in high esteem. 

The remaining plant at Abernant Works, near Aberdare, is 
to be dispersed in the last week of the month. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


THE general iron market over here remains quiet, and even dull. 
Actual business is being carried on in a carefully measured, tight 
manner, formerly not usual in the iron trade, and as to speculative 
tendencies there never was a more complete absence of this factcr. 

There is still very little business doing on the Silesian iron 
market, new orders coming in most sparingly. The blast furnaces 
are, however, kept in fairly regular activity. The rolling mills, on 
the other hand, are complained of as being in weak employment, 
and they are using the spare time for stocktaking and repairing. 
The steelworks may be termed well engaged on orders for railway 
requirements, lately booked. 

On the Austro-Hungarian iron market a fairly confident tone is 
generally expressed, although little actual business has been done 
of late. It appears the bar trade is worst off at present, on 
account, most likely, of a generally unfavourable harvest. 

French iron trade is very quiet, with little hope for improve- 
ment, prices continuing to move in a downward direction. 
According to the Céte libre, the Longwy ironworks have booked 
some pretty large orders for pig iron from Germany. 

For months past the reports respecting the iron business in 
Belgium have been of a discouraging character, and this week has 
not shown any symptom that the downward movement on the 
market would take a favourable turn. Pig iron is, comparatively 

king, best maintained. Forge pig is quoted 47f.; mixed, about 
the same; for No. 1, 52f. is being paid. Malleable iron is only very 
moderately inquired for, and the steel works likewise complain of 
insufficient employment. Export in rails is next to nothing. The 
failure of the Cleoz Works is a characteristic feature of the present 
state of the iron industry. 

Quietness has continued on the Rhenish-Westphalian iron 
market throughout all the week. To a certain degree this may be 
attributed to the Christmas holidays, and the stock-taking and 
repairs usual at this time of the year. The iron ore trade 
remains without animation, and prices are depressed. Luxem- 
burg minette is very weak in demand, at fluctuating quota- 
tions. Spanish ores are neglected; but prices have, as yet, 
remained on their former level. A very poor business is being 
transacted in the pig trade. Even spiegeleisen has been extremely 
quiet of late. Manufactured iron remains without any material 
change. Inland demand for bars has decreased, but a few works 
have been fortunate enough to secure pretty good orders for 
abroad. Yet there is, on the whole, very little actual business 
doing in that branch, and stocks are slightly increasing. Prices 
are, generally speaking, depressed. For girders very few orders 
are coming in. In the hoop trade reserve on the part of buyers 
and insufficient employment at the works continues, On account 
of the holidays very little business has been doing in plates and 
sheets. Foundries and machine factories, for the greater part at 
least, complain of want of activity, while the condition of the wagon 
factories remains satisfactory. At a tendering for steel tires 
at Magdeburg M. 214°80 was the lowest offer, others ranging 
between M. 217°30 and M. 233-90 p.t. at works. At another ten- 
dering at Dresden complete sets of wheels and axles were offered 
lowest at M. 276 p.t., others going up to M. 303 p.t. For axles 
M. 215 p.t. was the lowest bidd‘ng, while others ranged between 
M. 221 to M. 300 p.t. at works, ‘ 

A retrospect on the progress of the iron trade in 1891 presents 
no very satisfactory features. The general dulness of the iron 
market, which set inin April, 1890, continued all through that 
year and the next. In spite of repeated efforts and sacrifices on 
the part of the iron masters, the retrograde movement could not 
be ey oe Quarter after quarter went by without the much- 
needed turn for the better setting in. In Germany especially a 
dull tone has generally characterised the iron market all through 
the year 1891, both as regards raw and manufactured iron. This 
was partly owing to the action of the colliery owners, who, regard- 
less of altered circumstances, persisted in keeping up former high 
prices of coal and coke, 

The blast furnace works of the Rhenish-Westpbalian district were 
those who felt this disadvantage to be almost ruincus. The various 
manufacturing branches being further affected, business in the 
finished iron departments only carried on a languid kind of activity 
through the whole of the year. A practice of strictest reserve on 
the part of consumers also set in, and, in buying closest limitation 
to the requirements of the moment. Compared to other branches 
of the iron trade, the steel works have been well and regularl 
employed; prices were, however, in many instances dep’ ° 
Among the foundries and machine-shops those working for mining 
requirements were best supplied with orders. According to 
published statistics of the Rhenish-Westphalian pig iron Con- 
vention, stocks were, with the exception of foundry pig, on 
October 31st :—1891, 64,763 t.; 1890, 93,606 t.; 1889, 29,765 t.; 
1888, 67,055 t. 


Production was, on an Export and 
average, per month. general demand. 
Tons. ‘ons. 
BBL oe ce oe oe 122,506 .. 2. os oe 125,839 
1890 tL 122,815 
1889 SERED <5, 2s) 128,614 
1888 121,907 .. 118,692 


The production of pig iron in German ironworks is reported to 
have been, during the first ten months of the past year, 





3,687,822 t.; being 4+1 per cent. less than in 1890, when it was, 
3,839,081 t.; in 1889 it was 3,606,865 t, Export in iron and stee] 
was, during the first three quarters :— 


1891. 1890, 
Tons. Tons, 
i Cree 75,758 90 950 
Finished articles. . 714,060 586,183 
Machines... .. 62,450 59,550 


In Austria-Hungary business in all branches of the iron industry 
has shown the same physiognomy in 1891 as during the two last 
quarters of 1890. mand continued to decrease, slowly but 


steadily. Prices have remained almost without change during 
the year:— 
Dee., 1891. Dec., 1890, 
Florins. F lorins 
White charcoal pig .. 5lto 52 52to 54 
Grey pig 4. ce oe 56 ,, 58 57 ,, 59 
Bessemer .. .. .. 56 ,, 58 57 ,. 59 
Coke pigiron .. .. 43 ,, 53 44,, 59 
Bessemer ingots J 80 ,, 92 82 ,, 92 
Styrian bars a 125 ,, 135 130 ,. 140 
Common bars .. .. 170 ,, 130 124 ,, 134 
Plates and sheets .. 150 ,, 180 155 ,, 190 
Girders aoe ee Pe 
A slight recovery in demand, which has lately been noticed, is 


apparently due to the publication of the commercial tariff, 
Austrian iron industry considers, and with very good reason, to 
have gained a favourable ition by this treaty. Belgian iron 
trade entered the year 1891 in depressed condition, which grew worse 
from month to month. It is stated that during the last twenty 
years the history of the Belgian iron trade has known nothing 
similar to the total absence of orders this last year has experienced, 
Not for want of exertions, at any rate, nor yet for want of conces- 
sions on the part of the makers, But circumstances were too 
strong. The fact that all this time pig iron as well as fuel remained 
pretty firm in quotations added considerably to the difficulty of 
the situation, and rendered the state of the rolling mills still more 
precarious. Figures of export and import during the first eleven 
months give a gloomy picture of Belgian iron trade, showing a 
decrease of 30,000 t. against previous year. 
Import in tons. 
1891. 1890. 








Iron ores . 1,384,097 1,510,278 
Cast steel. . 7,022 9,318 
Steel rails oa eS 563 
Manufactured steel 4,331 
Pig iron .. oe 219, 631 
Scrap iron 16,063 
ire... 3,493 
Iron rails 123 
Iron plates .. .. 1,808 
Manufactured iron 12,041 
rare 596 
Rolling material .. .. .. .. .. 1,809 1,697 
a ae ae 14,681 12,4382 
Export in tons. 

1891. 1890. 

Iron ores .. 177,023 164,867 
Cast steel 865 449 
Steel rails .. .. 46,674 58,437 
Manufactured steel 16,870 29,24 
an so as a« 15,815 9,637 
Scrap iron 6,718 11,394 
_ Poe 2 443 2,243 
Iron rails. . 24,614 9,899 
Iron plates .. .. 42,248 39,972 
Manufactured iron 214 875 123,074 
ce” as ak. 26 8,078 8,864 
Rolling material .. 32,904 83,500 
Machines.. .. .. 30,745 38,863 


On the French iron market the year opened in a fairly satisfac- 
tory manner, and it was not until towards the end of the year that 
a weakness in demand as well as in quotations began to be percep- 
tible. From that period prices continued to give way, so that at 
present merchant bars are to be had in Paris at 155f.; girders, 
165f.; and even these low figures are merely nominal in many 
cases, makers having been obliged to meet a with concessions 
on their list quotations. The rolling mills were but weakly 
employed, while the construction shops were, generally speaking, 
in active operation on orders for railway rolling stock, &c, Export 
trade during the first eleven months shows a decrease of 130,016 t., 
against the same period in last year. Import and export was as 


follows :— 
Import in tons. 
1891, 1890. 
OS Sara -. 1,198,548 .. 1,419,404 
Forge and foundry .. +. 52,000 .. 19,896 
Malleable iron .. 11,779 18,701 
=" area 8,901 5,249 
Export in tons. 
1891. 1890. 
Seth GUOR. 0s. aw. ve 78,820 274,180 
Forge and foundry .. 84,548 158,827 
Malleable aa 31,356 .. 64,960 
Steel ° - a +s Oe Les 16,778 38,911 
Import and Re-export after Manufacturing. 
Import. 
1891. 1890. 
Tons. Tons. 
RE ns bby n9.. 86: be. wo oe) vas 51,689 50,652 
WOON MR tn ca 00 00 00. 46 08 83,277 58,593 
ee ee eee eee 21,649 15,218 
MO ss Ge 0a as 2,254 2,675 
Re-export. 
1891. 188 7 
Forge pig .. 38,487 33,91 
near 85,871 46,331 
Malleable iro oo ee 16,429 18,144 
RE ndks) Cas sie Saunhen 1,158 8,059 








PASSING AN ELECTRIC CURRENT THROUGH MOLTEN STEEL.— 
A Sheffield inventor has taken out a patent for improve- 
ments in the manufacture of steel, by yoens an electric cur- 
rent through molten iron or steel, either during or after casting, 
in order to “induce the molecules to arrange themselves in such 
a manner as to condense and consolidate the metal.”. The current 


may be passed by fixing one electrode in the bottom of the mould, 
whilst the other is held in the stream of metal issuing from the 
ladle. 


THE BIRMINGHAM ASSOCIATION OF MECHANICAL ENGINEERS.— 
At the January meeting of the Association the newly-elected 

resident, Mr. A. Driver, delivered his inaugural address. Mr. 

. Floyd, vice-president, occupied the chair, and the attendance 
of members was very large. e address, which was listened to 
with great attention, dwelt upon the effects of the introduction 
and improvements in machinery in relation to duplicate work, as 
in sewing machines, small arms, &c., the accuracy required in this 
class of work being such that a difference in measurement when 
gauging the various parts or components of from Hy to 7 arts 
of an inch being sufficient to insure rejection. He also dwelt 
upon the fact that in consequence of these machines being auto- 
matic in their movements, skilled labour was not necessary in the 
working of them, but he pointed out there was a greater demand 
now than heretofore for the skilled mechanic for the designing 
and building of these special machines and the fixtures for 
holding the work. He concluded with an appeal to members to 
not only attend the monthly meetings and take part in the 
discussions upon papers, but also to feel themselves called upon te 
contribute papers upon the various subjects which mustof necessity 
come under their notice. A cordial vote of thanks was —— 
by Mr. H. Winwood, seconded by Mr. T. Meacock, and carried 
unanimously, and the president having briefly responded, the 
proceedings were brought to a close. - 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, January 5th, 1891. 


Tue iron and steel manufacturing interests 
enter upon the New Year under decidedly more 
favourable conditions than on January 2nd, 1891. 
The evid of a g heavy demand are 
apparent on all sides, Economy has been the 
order of the day for a year or two past in nearly 
all industries and among railroad managers. 
Conservatisin has been alsc the order of the 
day among promoters of new enterprises. It 
js true there bas been the same number of 
enterprises projected in 1891 as in 1890, 
but there has been a decreased investment, 
Under favourable conditions a great num- 
ber of these projected enterprises will be prose- 
cuted. It is not that there is a scarcity of capital, 
but simply that investors and promoters want to 
be assured that their money will be safely 
invested, Railroad companies everywhere are in 
need of rails, but are not buying yet. Quotations 
to-day are 30 dols. to 31 dols. The heavy out- 
put of pig iron will be increased to 200,000 tons 
per week. Tide water quotations for No. 1 
foundry are 17°50 to 18 dols; for No. 2, 16 dols.; 
for grey forge, 14°50 dols., with variations of 25 
to 50 cents, according to quality. Throughout 
the interior mills are working almost to full capa- 
city. Billets and slabs have advanced nominally 
25 to 50 cents. Bessemer pig is quoted higher. 
Foreign billets are 30°75 dols. Wire rods, 37°50 


dols, 














NEW COMPANIES. 


Tue following companies have just been regis- 
tered 


Euriowie Tin Company (N.S. W.) Limited. 


This company was registered with a capital of 
£160,000 in £1 shares. The objects for which 
this company is established are primarily to adopt 
and carry into effect an agreement expressed to 
be made between the Patent Mining and Finan- 
cial Trust, Limited, of the one part, and this com- 
pany of the other part; generally to work, 
explore, develope, and maintain the mines, 
minerals, and other properties of the company, 
and to carry on in all its branches the business of 
a mining, smelting, quarrying, and refining com- 
pany; to deal in and make merchantable tin, tin 
ores, and other ores, mineral and metallic sub- 
stances and compounds of all kinds, stone, cval, 
oil, earth, or other matters or things whatsoever, 
and to prospect and search for all or any of the 
said substances ; to acquire any patents, patent 
rights, &c.; and to turn to account the same; to 
acquire and develope lands, mines estates, and 
any other property, real or personal, in New 
South Wales, or in any other Australasian colony 
or elsewhere; to clear, farm, and cultivate, build 
on, and generally improve any land belonging to 
the company; to carry on the business of a finan- 
cial agency ; to deal in stocks, shares, and securi- 
ties of all kinds; to promote or assist in promot- 
ing companies in the United Kingdom or else- 
where, &c. ‘Ihe first subscribers are: — 


Shares. 
H. D. J. Chudleigh, 357, Romford-road, Forest- 


J. H. Filmer, 12, Wentworth-terrace, New South- 
re ere ae oe ae 

H. wt Bentley, Ailsa Craig, Muswell-hill 

G. Newington, 7, Suffolk-lane, E.C. ne, 

R. Mackenzie, Dingwall-buildings, €roydon 

A. Benwill, 10, Machell-road, Nunhead, 8.E. .. 

J. * _ 2, Warinden-street, Rotherhithe, 


et 


The number of directors is not to be less than 
three nor more than seven. ‘The first to be 
appointed by the signatories to the memorandum 
of asssociation. Qualification 500 shares. Remu- 
neration £1500 with an additional 10 per cent. on 
the net profits of the company after payment of 
10 per cent. dividend—divisible, 





Mexican Smelting, Mining, and Land Corpora- 
tion, Limited. 

This corporation was registered with a capital 
of £210,000, in £1 shares, to acquire lands and 
hereditaments, or rights or interests therein, con- 
venient for any of the purposes of the company, 
and any mines, minerals, mining rights, &c., in 
the Republic of Mexico or elsewhere, to search 
for and work mines, quarries, oil wells, &c., and 
generally to render maketable the products of the 
same; to carry on business as miners and smelters, 
to develope the property of the company by clear- 
ing, planting, farming, or building thereon, to 
promote companies and to negotiate loans, Kc.; 
and with a view to the foregoing objects, to carry 
into effect an agreement made 5th December 
between R, F, Morton of the one part, and E. F. 
Hodge, on behalf of this company, of the other 


part. The first subscribers are :— 

: Shares. 
F. Goodwin, 155, Fenchurch-street, E.C... 1 
J. Crowther, South Hayle, Caterham Valley <a 1 
W. G. Motley, St. George's Club, Hanover-square 1 
J. L. Middleton, 18 and 14, Wallbrook, E.C.. .. 1 
C. A. Waller, 13 and 14, Wallbrook, E.C. es 1 
F. C, Newsam, 14, Milner-street, Cadogan-square, 

J. P. Rickman, 13, Wallbrook .. as 1 


The number of directors is not to be less than 
three, nor more than nine. The first are to be 
nominated by the signatories to the memorandum 
of association ; qualification, £250; remuneration, 
chairman £400, vice-chairman £350, ordinary 
directors £300 per annum each, with an additional 
5 per cent. on the net profits after payment of 
20 per cent. dividend, divisible, 





—_—— 





LauncH.—Last week the s,s, Xania, built by 
R. C and Son, machinery by Messrs. West- 
garth, English, and Company, went out on her 
maiden voyage with a full cargo. After adjust- 
ing compasses she proceeded direct to Christiania, 
where she arrived with everything, we are 
informed, satisfactory, The managing owner is 
D. 8. Meier, of that port. 





THE PATENT JOURNAL. 


Condensed from ‘' The Illustrated Official Journal of 
Patents.” 


Application for Letters Patent. 
*," When patents have been ‘‘ communicated” the 
name and address of the communicating party are 


printed in italics. 


lst January, 1892. 

1. Stand for Bicycies, G. Darbey and C. G. Coope, 
London. 

2. AN InuALING Device or Macuine, H. L. Phillips, 
London. 

8. Ain Compressors, 8. H. Johnson andC. C. Hutchin- 
son, Stratford. 

4. Tue AMMoNIA-SODA Process, H. C. Bull, Liverpool. 

5. CHAMPION Measure, T. Walters, Cardiff. 

6. Water CLosets with Traps, W. M. Smeaton, 
London. 

7. Serine Motors for Drivinc Sewinc Macuines, H. 
Weatherill, Manchester. 

8. Reg and Saarr ARRANGEMENT, G. F. Harrington, 

yde. 

9. INTERNAL Feep Pipes, D. A. Quiggin and J. B. 
Hepburn, Liverpool. 

10. Cuecxine the Recerpr of Money, J. M. Black, 
London. 

11. Taps or Cocks for Liquips, E. C. Peck, Old 
Charlton. 

12, Packino for Rotatine Spinpies, J. Higginson, 
jun., Birmingham. 

13. ALLY SLoper, E. Shore, Birmingham. 

14. Driving Mecuanism for Bicycies, &c., E. Snell, 
Worksop. 

15. Encines, H. Campbell, Halifax. 

16. Baits, 8. Macey, Redditch. 

17. Postar Orper Form, O. A. Berend and H. W. 
Miller, London. 

18. Drivinc Bevts, 0. A. Berend and H. W. Miller, 


mdon. 

19. Mixture of all Kinps of Fire-cuay, J. Hill, Stoke- 
on-Trent. 

20. VENTILATION of Sewers and Dratrns, J. L. Bennett, 
London. 

21. Rim and Trrg, R. G. Glendinning and R. Crawford, 
Dublin. 

22. Draw-bars, J. R. Richardson, Longport. 

28. Bott for Emercency Exit Doors, F. H. Collins, 
Birmingham. 

24. Puriryino Gas, H. Williams, Manchester. 

25. Bott for Emercency Exit Doors, A. B. Milne, 
Birmingham. 


26. Tittine Basin, C. Stevenson, Manchester. 
27. Foo Horns, W. B. Barker and V. I. Feeny, 
London, 


28. Water Ciosets for Rartway Carriacezs, J. T. 
Bolding, London. 

29. Nove, MecuanicaL Contrivance, T, 8. James, 
London. 

30. Ratrtway SIGNALLING AppLiance, C. Anderson, 
London. 

$1. CrickeTinc Spikes, R. G. Barlow and J. Beau- 
mont, Manchester. 

32. Trussinc Casks, Barres, and the like, C. 8S. 
Whitelaw, Glasgow. 

33. es on Horns and like ALaros, J. M. Jameson, 

mdon. 

34. Propucinc Tarraps, 0. A. Berend and H. W. 
Miller, London. 

85. Preventino Raitway Couuisions, F, A. Atkinson, 


ndon. 

86. Vatve Seats, G. Cockburn and A. W. Baird, 
Glasgow. 

87. Tricyctes actuated by Exectricity, W. W. G. 
Webb, Crewe. 

88. Mait Carts, G. 8. Fleming, London. 

30. Forcinc Arr into Generators, G. A. Farini, 
London. 

40. Rounparouts, MERRY-co-Rouwps, &c., F. W. 
Dickinson, London. 

41. Cartripces for Biastinc Purposes, J. Wilson, 
Manchester. 

42. Packino Cases for FraGi_e Articies, W. J. Riley, 
London. 

43. Evecrric Licutino, BE. J. Houghton and W. White, 
London. 

44. Root Graters, W. B. Lake, London. 

45. InDIA-kUBBER ToBacco Poucs, C, Walker, London. 

46 Pires, R. F. Yorke, London. 

47. Inrtatep Tues, C. Davies and C. B. Bishop, 
Birmingham. 

48 PortaBLe Butts or Tarcets, E. von Dietrich, 
London. 

49. Scentinc, Deoporisino, &c.,Rooms, C. T. Kingzett, 
London. 

50. ManuracturRgs of ARTIFICIAL MARBLE, P.A. Moreau, 
London. 

51. Fiuss Cisterns, E. Ward, London. 

52. Curtpren’s Mart Carts, W. Heatley and A. Rosen- 
feld, London. 

58. a for Orpwance, J. Pullman and H. Lane, 

nmaon. 
o4. = Stream Bor.ers, J. Pullman and H. Lane, 
ndon. 


2nd January, 1892. 


55. Gas and Perroteum Ewsoines, W. G. Potter, 
Nottingham. 

56. SUBMARINE Campbell 
London. 

57. New Musicat Strincep Instrument, W. Lehmann, 
Nottingham. 

58. Packine Rina for Steam Joint, T. Foster, Man- 
chester. 

59. CLEANING and Biackinc Boots wITHOUT any 
Brusuina, H. Clarke, Huddersfield. 

60. Sprayino Device for Inpian Ink, C. L. Burdick, 
London, 

61. Money Boxes and Casu Tits, C. H. T. Bikker, 
jun., Birmingham. 

62. Garpen Waterino Cans, G. G. Smith, South- 
ampton. 

63. CHANGING GearinG of Bicycies, G. Skidmore and 


T. Jones, Wednesbury. 
L W. May and P. Hancock, 


64. Rosser Tires, 
Syston. 
65. NorFoLtkK, Surrotp, &c., Lirtrxc Latcnes, R. 
Batey, Halifax. 
H. 8. Siznester, 


66. APPARATUS for VENTILATION, 
67. ARGAND Furnaces, &c., W. G. Potter, Notting- 


Mines, and Schultz, 


mdon. 


am. 

68. Drawine Corks from Borties, G. H. Kendall, 
Halifax. 

69. Bospins for Rinc Frames, &c., 8. Woodcock, Man- 
chester. 

70. VaLves and Inrcators, J. B. and T. W. Robertson, 
Belfast. 

71, VentiLator for SHor Winpow, W. J. Chesterton, 


72. VENEER Fasrics, A, Davidson and R, Thom, Glas- 


gow. 
73. ae CottaretTEs, &c, G. R. McDonald, 
mdon. 
74. Looms for PLus Fasrics, F, Krugmann, jun., and 
W. Ktipper, London. 
75. Fitters, G. MacDonald, London. 
76. Protectine System of Ciosinc Borries, F. W. 
Golby.—(@ d’Audeville and F. Berne, France.) 
77. Sarety Skate for Ficure Curtine, T. Berney, 
Norwich. 
78. Lockine Nuts on Botts and Strups, W. Pile, New- 
castle-on-Tyne. 
79. StpHon Stoppers, M. Neubauer, London. 
Werenine and Fituinc Macuine, P. Morival, 


ndon. 

81. TREATMENT of OxrpE of Leap, R. Matthews and J. 
» London. 

82, VeLocrrepes, W. Hillman, London. 

83. Bowers, W. H. and W. H. Steel, London. 

84. Preumatic Tires, G. Lapsolu, London. 





85. Supportine Atracaments, W. Lewis and G. T. 
Turner, London. 

86. ELEcTRICAL Rai_ways, F. B. Badt, London. 

87. —— or Points of Horse Hoes, C. Cottis, 

mdon. 

88. Propuction of Sopa, H. H. Lake.—(Z. B. Cutten, 
United States.) 

89. Propuction of Cuiorine, H. H. Lake.—(Z. B. 
Cutten, United States ) 

90. Straw Boarp Linino Macuines, A. J. Boult.—(A. 
W. Schlicht, United States.) 

91. Manuracture of Knives, E. Belot, Liverpool. 

92. Braces, &c , A. Maurin, London. 

93. Printina anp Stampinc Inxs, C. M. Higgins, 
London. 

94. Conpensers, W. Dalgleish, Liverpool. 

95. Nor Lockxine Devices, L. W. Crosta, London. 

96. MaLtTep Foop, J. Fordred, London. 

97. — Lioent for WaLkineo Sticks, 8. H. Levi, 

ndon. 

98. P1anororTE Actions, E. de Pass.—(G. Lyon, France.) 

99. Pneumatic Panes for Sappies, T. C. Smith, 
London. 

100. VeLociprpes, F, H. Ford and G. F. Wright, 
London. 

101. TREATMENT OF FeRRoO-sopiuM SuLpuipe, H. H. 
Lake.—(C. J. C. Wichmann, Germany.) 


4th January, 1892. 


102. Bicycues, T. Smith, Birmingham. 

103, Hooks, &., J. Rhodes, Birmingham. 

104. Constant Gear, R. H. Walker and J. Jenkins, 
Ashton-under-Lyne, 

105. PapeR-MAKING MacuHINERY, J. Holden, Padiham, 
near Burnley. 

106. ELectrric Switcues, W. H. Sturge, Birmingham. 

107. Wueet Lock, J. Whitehead, Sheffield. 

108. Reversinc Gear Link Motion with One Ex- 
CENTRIC, A. N. Beer, London. 

7. TELEPHONE ExcuancE Systems, A. M. Roseburga, 

anada, 

110. GeneraTinc EvLectricaL Enercy, R. Kennedy, 
jlasgow. 

111. ALTERNATING ELEcTRICAL CuRRENTS, R. Kennedy, 
Glasgow. 

112. Detarts of Gas Enornes, J. Richardson and W. 
Norris, Birmingham. 

118. Jacguarp Apparatus, M. Boudard and C. H. 
Crawley, Manchester. 

114. AUTOMATICALLY EXTINGUISHING Lamps, J. Morgan, 
Pondardawe, near Swansea. 

115. NorseLess CoaL-Boxes, W. Moore, Reading. 

116. PReventine IncRUSTATION in Borers, J. Bennett, 


Cardiff. 

117. Jars for Srerinisep Mixx, &c., D. Rylands, 
Barnsley. 

118. Arr-TIGHT SaLMon and PRESERVE JAR, T. J. Shaw, 
Staffordshire. 

119. Razor Stroppinc Macuines, J. and J. L. Gordon, 


London, 

120. TurnninG-uPp Piston-rops, J. Higginson, jun., Bir- 
mingham. 

121. Opraininc Dirrerence of Positions, J. H. T. 
Turner, Liverpool. 

122. Taps, F. W. Cleveland, London. 

123. Trimmincs for Hats and Baskets, W. L. Dash, 
London. 

7 Enoines, A. H. and A. D. Thomas, Gateshead-on- 


yne. 
125. S-sHapeD VeLocipepE Cranks, A. P. Collier, 
Lon 


on. 

126. Prorectinc Vessets in CoLiision, W. Rawson, 
London. 

127. Stor Motion, J. Hanson, W. Taylor, and G. H. 
Ashton, Manchester. 

128. Biss, W. Bowden, Manchester. 

129. Securinc Stoppers to Borties, W. F. Pilkington, 
Accrington. 

A. Dell, 


130. ee VENTRILOQUIAL FiGURES, 
naon, 

131. Simptex Brake, C. C. Grant and W. H. Kennard, 
London. 

132. Rest AtracuMEnt for SaLt CeLiars, W. H. Way, 
London. 

138. Screen for WasH-HAND Basins, &c., W. H. Way, 
London. 

134. Exastic Tires for Roap Venic.es, W. J. Beale, 
London. 

135. Trimminc for Laprzs’ AprpaREL, A. E. Keller, 
London. 

136, WARDROBES and CupBoarps, J. Cole and A. Valda, 

iswick. 

187. BurcLaR ALaros, M. Woolf, London. 

138. Furnaces, E. Brook, London. 

139. Opricat Instruments, W. E. Williams, London. 

140. Divipine and WeicHine Doves, J. M. Ralston, 
London. 

141. Steam Enornes, H. J. Coles, London. 

142. Boots and SHozs, J. H. Clarkstone, Nottingham. 

143. CaLipre Rinos and Caispre Pivucs, W. Lorenz, 


144. OnE ConcENTRATING Macuines, G. E. Woodbury, 
London. 

145. Pweumatic Tires, G. W. Korn, London. 

146. Licutenine Fiutine Frame, E. H. McLaughlin, 
London. 

147. Dror-pown Guns and Riries, J. W. Smallman, 
London. 

148. Dyg1no Vats, A. Dreze, London. 

149. Hotpixc Woot, &c., C. H. Sweetland, London. 

150. STREET-CLEANING Macuings, W. C. Morison, Ply- 
mouth. 

151. Covupiincs for Steam Pires, T. W. Moran, London. 

152. VuLCANISING the InsULATING CovERING of ELECTRIC 
Conpoctors, G. G. M. Hardingham.—(J. J. C. Smith, 
United States.) 

158. Stream Generators, R. H. Radford, Sheffield. 

154. SATURATING AIR with Vapour of Eraer, A. T. | 


Danks, London. 
155. Iron Retainine Watt, H. J. Schmidt, London. 
. Fell. —(The Remington 


156. TYPE-wWRITERS, 
Standard Type-writer Manufacturing Company, 
United States.) 

157. Pokers, E. Biddell, London. 

158. Seat for Omnipuses, J. 8. Goodall, London. 

159. Suprorts of Lawn Tennis, &c., Nets, E. Biddell, 
London. 

160. Cycxgs, T. Jordan, London. 

161. ALARM and RecisTeRInG PuncuHeEs, W. W. Colley, 
London, 

162. BicycLe GearinG, A. J. Pell, London. 

163. Drivine Gear for VeLocirepes, J. A. Score, M. 
Phillips, and Tavener, London. 

164. Ramway Sienats, G. G. Byrne and E. F. 
Gascoine, London. 

5th January, 1892. 

165. Grazinc EARTHENWARE Pires, &c., T. H. Hunt, 
Halifax. 

166. Caimney Pot, A. J. Cannon, London, 

167. Consuminc SmoKE, W. H. Faulkner, Manchester. 

168. Curtine orr and Facrinc Tasig, A. L. Chance and 
8. Cashmore, Warwickshire. 

169. Extractine Seeps from Fruit, G. H. Hardy and 
J. Thwaites, Mansfield. 

170. Parts, J. Maddocks, Bradford. 

~ —— Fisres, D. Burnett and D. Black, 


ord. 

172. VeLocipepEs, W. Colquhoun, Glasgow. 

173. Pencizs, F. E. Blaisdell, Glasgow. 

174. GLazine Roors, G. Deacon, London. 

175. Packer for Hotpine Gra, &c., W. E. Walmsley, 
Liverpool. 

176. IncrEasING the Sprep of Surps, R. B. Armstrong 
and H. F. Parsons, Newcastle-on-Tyne. 

177. Evecrric Drop Liaut, G. E. Painter, London. 

178. Sorr Woop Imrrations of Harp Woop, J. John- 
son.—(J. Shannon, United States.) 

179. i --pemaang of GarBacg, C. F. and I. M. Simonin, 

ndon. 





180. AsceRTAINING the Strate of Tipgs, W. C. Crutch- 
ley --(R. A. Bdwin, New Zealand.) 
181. Tripop Heap, W. Goode, Surrey. 











182, Arr Compressors, J. Wild, Oldham. 
183. Borer Fuet Economiser, J. McLaren, Edin- 


burgh. 
184. Paorecren for Boots and Saozs, E. Brown, Bir- 


m " 

185. Mup Guarp, W. Bowker, sen., and W. R. and 
J. R. Bowker, Preston. 

186. CANDLESTICK, T. Magilton, Belfast. 

187. ATracHiING Door Kyoss to Sp.npvzs, G. Skinner 
and J. Manchester. 

188. Foo SiGNALLInG on Raitways, J. A. Shelton, 


mdon. 
189. Cover for Pires and other Arrticies, G. Vye, 
te. 


190. Ciosets, 8. B. Dix, Cheltenham. 

191. Merau Letters, &., J. E. and H. E, Hartley 
Birmingham. 

192. EVAPORATING ALKALINE Lyzs, A. 8. Caldwell, 
Glasgow. 

193. Sprinc Hooks, J. Slater, London. 

194. Curtinc Keyways, W. Smith, D. Marks, and R 
Watson, Keighley. 

195. Bunion Protector, C. B. Dadisman, London. 

196. Waeets for Roiiine Stock, &c., J. C. Wilson, 
London. 

197. Letter Box, H. Coleman, London. 

198. CoIn-FREED Games or Toys, &., E. Edwards, 
London. 

199. Mountinc Looms, E. Edwards.—(H. Kattenstein, 
Austria.) 

200. Firrines for UmBre.uas, E. Matthews, London. 

201. Li aman Martrresses and the like, W. Morley, 

ndon. 
202. Encines, O. Imray.—(C. G. Emery, United States ) 
= — Va.ves, O. Imray.—(C. G. Emery, United 
tates. 

204. Locomotive Brakes, 0. Imray.—(C. G. Emery, 
United States.) 

205. ReLease VaLves, O. Imray.—(C. G. Emery, United 
States.) 

206. Brake Apparatus, 0. Imray.(C. G. Emery, 
United States.) 

207. Execrric Recutator, E. J. Houghton and W. 
White, London. 

208. Comn-rrEED Mecuanism for Cuarrs, G. J. A. 

off, London. 

200. Yarn, D. E. Coe, London. 

210. Cuopprnc Macuines, E. H. and J. C. Allsopp, 
London. 

211. Prorectine Sarzs, A. J. Boult.—(7. M. Martin, 
Canada. 

212. INsoLUBLE CaLoriDEs, 8. C. C. Currie, London. 

213. Grain Binpers, A. J. Boult.—(The Massey-Harris 
Co., Ld., Canada.) 

214. Steam Generators, W. 8. Bransom, London. 

215. Fire-crates, A. J. Boult.—(E. J. Koster, Ger- 


many.) 

216. CoupLinc Pipgs or Tubes, T. Dodd and G. Oulton, 
Liverpoo! 

217. Harvesters, A. J. Boult.—( The Massey-Harris Co., 


Id., Ca 

218. Cork Pu.uers, J. B. Baily, London. 

219. Harvesters, A. J. Boult.—( The Maseey-Harris Co., 
Ld., Canada.) 

220. Riminc Toois, N. E. Smith and J. R. McPherson, 
London. 

221. Harvesrers, A. J. Boult.—(T7he Massey-Harvis 
Company, Ld., Canada.) 

222. MarRkiInG and Markep Cicars, 8. A. y Meana, 


London. 
223. Ore SeparaTinc Macuinery, C. J. Reed, 
London. 
224. Watcu Case Sprinos, A. J. Lustig, London. 
2265. ganas Herts of Boots, W. F. Sampson, 
ndon. 


226. Botte Storrers, J. Weissenbéck, London 
227. BILLIARD Scorinc Boarp, R. N. Montgomery, 


mdon. 
228. Frames for PHotocrarus, J. P. and H. W. King, 


mdon. 

229. Fire Escape and Hose Cart, G. W. Melvin, 
London. 

230. HorsesHogs, W. Braun, London. 

231. Separation of WaTER froma Ouss, C. T. J. Vautin, 
London. 

232. Lock Nuts, C. M. Martin, London 

233. Skin Spiirrinc Macuines, J. Turney and J. 
Linney, London. 

234. Puzzie, W. H. W. Way, London. 

235. Puzziz, R. M. Berlyn, London. 

236. aaa InsuLaTors, E. Bishop and Sons, 

mdon. 

237. ApveRTisinG, W. G. Bell, London. 

238. Surps, &., G. F. Askew, London. 

239, Screw Prope.iers, G. F. Askew, London. 

240. Suirts, E. Robson, London. 


6th January, 1892 


241. Fasteninc Device, W. E. Stroetzel, London 

242. Automatic Sarety Boxt for Doors, R. Coulson, 
Withernsea. 

243. Extractinc DELETERIOUS MatrTers from Woot, 
C. Hanson, Wakefield. 
244. State (ScHOOL) SponceE, C. Davies, Manchester. 
245. MANUFACTURE of Topacco Casgs, F. Williams, 
Yarrington. , 
246. Frat Grinpinc Apparatus, G. and E. Ash- 
worth, Manchester. 

247. Heatinc Gas and Arr, T. and E. T. Nicholson, 
Colwyn Bay. 

248. Openinc and CLosinc Winpows, B. Seberich, 
Barnsley. 

249. VELociPEDE Lamps, W. Bown and R. B. Chalmers, 
Birmingham. 

250. Botries, J. Small, Manchester. 

251. PreParine Biocks for Fioors, H. H. Cribb, 


Ss. 
252. Knives for Curtinc LeaTuER, J. Blakey, Halifax. 
253. Macnetic Apparatus, W. T. Goolden and 8. 
Evershed, London. 
254. CoMBINATION WHISTLE and Moutuptece for SPEAk- 
1nG Tubes, &c., H. J. . Birmingham. 
255. eames for Pince-nez, &c , F. Houghton, Liver- 


pool. 

256. New Toy, M. B. Owston, Carleton. 

257. SLEEPING GARMENT, A. C. A. Tischbein, London. 

258. PREVENTING DOWNWARD-DRAUGHT in CHIMNEYS, 
J. Cosstick, Leytonstone. 

259. Utimisinc ELectricaL Enercy, A. B. Woakes, 
London. 

260. CARBURETTING AiR, E. Edwards.—(G. Petit and 
EB. Blanc, France.) 

261. AuToMaTic VaLVE and Reoutator, C. Spratt, 
London. 

262. Securine Drawers, J. H. Jordan, Birmingham. 

263. Hanpies for Spapes and other ARTICLES, J. Lee, 
Birmingham. 

=~ : rrcaae, Wuite Merats, T. D. Bottome, New 

ork. 


265. Steam Traps, J. Mackie, Glasgow. 

266. DETERMINING WaTER’s DeptH, M. Hutchison, 
Glasgow. 

267. Smoke Preventers, J. Burton and H. Neale, 
London. 

268. Srurrep or AiR Mattresses, G. Rittershaus, 
London. 

269. Mitk CHuurRNs and Pairs, W. Mead, Leighton 
Buzzard. 


1 
270. MeTaLiic CARTRIDGE CasEs, &c., T. R. Bayliss, 
London. 
271. Varyine the Speen of Cyciss, &c., J. Pierpoint, 
mdon. 
a =on Waee1s, E. J. Stanley and T. Mitchelmore, 


mdon. 

278. Looms for Brussets Carpets, W. Youngjuhns, 
London. 

= Musica Noration, &c., 8. E. Coppinger, Parsons- 
own. 

275. FiRE-GRATEs and Stoves, C. Hattersley, London. 

276. Crimpinc or Curntine Harr, E. G. Brewer.—(J/. 
Pélissier, France 

277. CoLouninc Matters, ©. D. Abel.—(Zhe Actien 
Geselischast fiir Anilin Fabrikation, Germany ) ; 
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278. Wavi Contact and P.ve, W. White and E. Allam, 
London. 

279. Cuemicat Foop, A. D. McKay, London. 

280. Appiyinc Brakes to Venicigs, A. J. Jacobs, 
Bristol. 

281. Venetian Buinxps, C. G. Christensen, London. 

282. Macnive for Dyernc, E. Woodcock, sen., N. 0. 
Woodcock, and E. Woodcock, jun., London. 

283. Wrivcinc Macuines, E. Woodcock, sen, N. 0. 
Woodcock, and E. Woodcock, jun., London. 

284. Fasreninc Devices for Nuts and Bouts, A. 

er, London. 

285. Sewer Pier Macuines, R. W. Barker.—(The 
Union Hydraulic Drain Tile Machine Company, 
United States.) 

286. Sewer Pire Macuines, R. W. Barker.—(The 
Union Hydraulic Drain Tile Machine Company, 
United States.) 

287. Pumpinc Encrxes, The American Elevator Com- 
pany.—(0tis Bros. and Co., United States.) 

288. Provers, A. M. Chavez, London. 

289. ~ sg Coat Ore, J. Pollock and C. von Ruttner, 

mdon. 

299. - prea of Steam, &c , Surps, G. B. Hunter, 

maon. 

291. Spape, F. Redman, London. 

292. Trivers, H. Pitt, Londen. 

293. ng Lamp for Minerat Os, F. Hordle, 

mdon. 

294. UmBRELLAs, E. Weidlich, London. 

295. Brake Gear, H. W. Metcalfe, London. 

296. Post-orrice Prttar Money Boxes, 0. Hanks, 
London. 

297. Loom Suuttxss, V. Graumiiller, London. 

298. CHerse Presses and the Like, H. Kempkens, 
London. 

299. Benpine Tonquin and other Canes, F. 8. Metz, 
London. 

30). Snap Hooxs for Watcn Cuarns, A. Mitchell, 
London. 

301. Cootinc Beer Durinc Fermentation, H. Prior, 


inton 
302. Puzzie, F. W. Knight, Birmingham. 
303. Screw VentiLator, W. H. Wheatley.—({E. Biisch- 
gens, Germany.) 
304 Pec with Sarety Nast, W. H. Wheatley.—{/. 
Mautner and A. Ausenak, Germany. 
305. Disc Waeets for VeLocirpepss, C. F. Newman, 
London. 
306. CLampine Device, W. Heinrich and E. Brande, 
London. 
307. Puorocrapuic Cameras, J. Zenk, London. 
308. Jomstinc EARTHENWARE, &c., Pipes, W. Sykes, 
mdon. 
309. Frre Licurer, W. H. M. Montague, London. 
310. Jomsts of ELecrric Conpucrors, J. D. Andrews, 


ndon. 
311. Recutators for Fseprnc Borries, P. Whitten, 
ndon. 
312. CenTRIFUGAL EDGE-RUNNER MILLS, P. J. Neate, 
hester. 
813. Preumatic Trres for VeLocrpepes, J. W. Small- 
man, London. 
814. Lockine 
London. 
315. Axe, W. W. Horn.—(/. M. Spencer, United States.) 
316. Car Courtine, W. W. Horn.—(N. Sedon, Canada.) 
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317. Macer’s ImproveD VENTILATING Gear, M. Macer, 
Middlesex. 

318. ImpRovED NoNn-aDHESIVE EnvELope, F. Carter, 
Irongate. 

319. FLexis_e Sxarts, F. 8S. Willoughby, Manchester. 

320. VeLocrpepes, C. A. Mazeron, Manchester. 

321. Manvuracturinc Canpies, &c., G. Donaldson, 
Hawick. 

$22. OBTAINMENT of Cyanocen Compounns, R Pollock, 

Ww. 


jun., Glasgow. 

323. Woop BLock F.Loors, A. F. Whittome, Stafford. 

324. Mettirsc Pitce and Fatry Svussrances, B. D. 
Healey, Bamber Bridge. 

325. Cur Pie Fasrics, J. Wimpenny and D. Redshaw, 
Bradford 


Mannote Covers, J. Smeaton, 


326. Puttixc Hoops on BakrzE s, &c., W. H. Renwick, 
Gateshead 


327. IsrLtatinc Pyeumatic Trres, &c., J. Gardner, 
Manchester. 

328. Die for Curtinc CarD-seTTInc WIRE, E. Hodgson, 
Cleckheaton. 

329. Burrons for Strikive Matcues, E. 8. Sturdy, 
London. 

330. EMBROIDERING Inrants’ Biss, &, W. Bowden, 
Manchester. 

331. Corset Busk Protector, R. J. Paul.—(G. Carcant, 
France.) 

332. - gl Cottars and Suirts, &c, C. Jacobi, 

mdaon. 

333. Weep KiLier, C. W. Formby. Maldon. 

334. Dry Gatvanic ELement, H. Nehmer, London. 

335. Sartise Yacuts, J. 8. Prentice, W. D. and D. 
Cairney, Ww. 

. Smoke Consumers, E. Adams, Sheffield. 

337. GLazinc Bur_prxos, T. W. Helliwell, London. 

838. Carpets and Ruocs, A. Whittall, Birmingham. 

339. Opentnc Ecos, F. N. Jewett, Canada. 

340. ‘‘ CLzat” for Hotpinc Ropss, F. Garon, South- 
end-on-Sea. 

341. Brooch Pins, J. Elkan and A. J. Needham, 
London. 

342. Ice-makinG Macuings, O. H. Castle, London. 

348. PLoucu, R. McKay, London. 

. Harness Tuc, J. Grierson, London. 

. CaR-coupPLine, 8. and .). C. Fernald, London. 

6. Prpe Wrencx, C. Miller, London. 

347. Caury, W. H. Munns.—(0. Linebarger, United 
States.) 

348. Cortinc Apparatus, C. Hillabold and M. Bentz, 
London. 

349. Process for Maxisc Movutps, E. Edwards.— 
(L. Marc, France.) 

350. Rapert Traps, W. E. Harding, London. 

351. TrestLes, M. B. Church, London. 

352. ATTacHinc Postace Stamps to Enve ores, C. 
Elliot, London. 

353. Feepinc Furr to Furnaces, J. J. Stevenson, 


mdon. 
354. Hose Covupiines, E. E. Gold, London. 
355. EELECTRO-DEPOSITION of Tix, EF. C. Furby, 
London. 


356. ArtiriciaL Licut, W. Willis, E. J. Humphrey, 
and W. H. Smith, London. 

357. Preventinc Dancer to Boruers, T. G. Parkinson, 
Birmingham. 

358. Borers, E. A. Cowper, London. 

359. DyNAMO-ELECTRIC Macuines, Siemens Brothers 
and Co., Limited, J. Nebel, and W. A. Collings, 
London. 

360. Equatistnc Loaps of Conpvuctors, Siemens 
Brothers and Co., Limited.—(Messrs. Siemens and 


Halske, Germany.) 

361. Vaniciin, C. D. Abel.—(C. F. Boehringer and 
Sohne, Germany.) 

362. Encines, C, J. Galloway and J. H. Beckwith, 
London. 

363. GeneRaTING Steam, D. Halpin, London. 

364. WatTer-cLosets, H. J. Conolly, London. 

365. DeTacHasLe Drive Cuains, J. Stevenson, 
London. 

366. Azo CoLtourinc Matters, R. Holliday and Sons, 
Limited, and T. Holliday, London. 

367. New SutpHo-acin, R. Holliday and Sons, Limited, 
and T. Holliday, London. 

368. Drivinc Mecuanism for VeLocipepes, F. G. 
Adams and F. T. Henshaw, London. 

369. CanpLesticks, J. H. Thomas, London. 

370. Foot Coverincs for PLtayine Foorpat, H. R. 
Hones, London. 

871. Sorrentne Fiax, &c., G. E. Donisthorpe and T. 
Burrows, London. 

872. SoLpeRING Metats by Execrricity, N. Benardos, 


London. 
378. Rartway SicNaLiinc Apparatus, J. Beaudeloux, 
Londo: 


nD. 





874. Typz-writinc Macuings, F. Burns and P. P. 


, London. 

875. Corouninc Marrers, R. Greville - Williams, 
London. 

376. PoRTABLE CoLLAPsIBLE Lappgrs, A. Leo, London. 

877. InpricaTInG Apparatus, W. OC. Farnum and H, E. 
Bodley, London. 

878. Comn-FReep Locks for Cases, E. Thomson, 
London. 
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879. Guarpinc CrrcutaR Sawa, G. 8. Parkinson, 
London. 

380. CLotaes Wasuer, W. C. Owston, Carleton, near 
Pontefract. 

381. LerrerPREss Printinc Macuines, J. 8. Howden, 
Liverpool. 

882. InstrumEeNT for PLayinc VIOLONCELLOs, T. W. 
Wetton, Birmingham. 

883. Stanps or Suogs for Bicycugs, J. Saville and W. 
Esson, Stockton-on-Tees. 

884. Barret or Hanp Truck, W. T. Ross, London. 

385. SHeer SHears, T. Birkhead, Sheffield. 

386. Crcies, H. M. Pashley, Sheffield. 

387. Sicnat Rocket for Vesseis, T. W. Hand and W. 


Teale, Canada. 
W. Langenbruch, 


388. PHOTOGRAPHIC 
Glasgow. 

389. Button Hoss, A. J. Wright, London. 

390. ConcenTratine SMALL Suort, D. L. Brain, London. 

391. Dark Stipe and Cxanorne Box, &c., E. Sledge, 
London. 

392. CoaTinc Merat P tates with Tin, &c., H. Hall, 
Swansea. 

393. Mustarp, J. L. Potter and M. Jobling, London. 

394. STONEBREAKERS and ORE CRUSHERS, R. Broadbent, 
Manchester. 

395. Pyeumatic and other Rusper Tires, 8. H. Stubbs, 
Manchester. 

396. Hor WarTer and other Borters, W. H. Weston, 
Manchester. 

397. Dinrnc and other Tastes, &c., H. Law, Man- 
chester. 

398. Racks for DispLayinc PHotocrapus, E. Crowe 
and L. Wycherleystone, Banbury. 

399. TutmBLe, M. A. H. Haddon, London. 

400. Buinp Lats Macurnes, J. Heywood, Halifax. 

401. FLExtBLE Boarps or TaBies, O. C. Townsend, 


CAMERAS, 


G ow. 

402. ATER Proputsion for Suips, W. C. Owston, 
Carleton. 

403. Hor Arr Circucator, W. C. )wston, Carleton. 

404. Boots and Sxozs, J. W. and 8. H. Johnson, 
Leeds. 

405. CycLe Frames, W. J. Moorhouse and W. A. Hem- 
mings, London. 

406. ELecrric Motors, American Elevator Company. 
—({Otis Brothers and Co., United States.) 

407. Liquip Evecrropsgs, E. 8. d'Odiardi, London. 

408. ELEcTRO-1nHALERS, E. 8. d'Odiardi, London. 

409. Execrric Static Sprays, E. 8. d’Odiardi, London. 

410. PyeUMO-DYNAMOMETERS, E. 8. d’Odiardi, London. 

411. Macneto-yottaic Exvecrrope, E. 8. d'Odiardi, 
London. 

412. Key Protector, D. L. Salomons, Bart., London. 

413. Crrcu.ar Cutrers, F. O’C. Prince.—(D. J. Monk, 
New South Wales.) 

414. Scarves, H. Cleaver, London. 

415. Macutnes for CLEANING Knives, J. M. Ralston, 
Hitchin. 

416. GaLvano-TyPeEs, H. Capelle, London. 

417. Banzo, H. C. Middlebrook, London. 

418. Srrincep InstRUMENTs, W. H. Munns.—({H. C. 
Middlebrook, United States.) 

= Banos, W. H. Munns.—(H. C. Middlebrook, United 

tates.) 


420. Rerininc Svcar, E. Langen, London. 

421. Loapinc Vessets, J. Temperly, London. 

422. Flower Ports, O. H. Jones, London. 

423. Mepicinat Powper, E. Mansell, London. 

424. Pepats for Cyrcirs, G. E Austin, London. 

425. Compounp LatHes, E. de Pass.—({S. Hammel, 
Germany.) 

426. Metauiic ALLoys, P. M. Parsons, London. 

427. Dress-HoLpers, M. Nice, Bury St. Edmunds. 

428. Animal Mvuzzzz, H. H. Lake.—(N. and C. Gillespie, 
United States.) 

429. Rartway VeEHICLEs, F. De Rechter, London. 

430. Recorpinc CasH Takes, E. Jessurun, London. 

431. RecisteERING THERMOMETERS, F. Cossor, London. 

432. Bouts for Wixpows, A. Ford, London. 

433. Paper, H. Richardson and H. Glenny, London. 

434. Prorectinc Stock DispLayep in Winpows, A. W. 
Hoskin, London. 

435. Propuction of Motive-power, A. Krank, London. 

436. Horizontat Borers, A. J. Boult.—{A. Mignot, 
Belgium.) 

437. Takinc Measurements for Garments, W. P. 
Thompson.—(J. H. Rensen, United States.) 

438. MecuanisM, E. Lofts, London. 

439. Mecuanism of TaRasHinc Macuines, A. Deviras, 


verpool. 
440. Suppty of Om to Lamp Burwyers, J. A. Samuels, 
Wimbledon. 
441. Tuses for TusuLar Borters, W. Eaves, London. 
442. Torsion Sprinc TREADLE Apparatus, J. Y. John- 
son.—{D. C. Folk, United States.) 
443. CoIN-FREED Apparatus, G. H. Smith and 8. W. 
Richard, London. 
444. Rattway Brake Apparatus, J. Doyen and U. 
Marga, London. 
445. CuLinarRy UTensiLs, W. Baker, London. 
446. Pipes for Sinxs, A. Haworth, London. 
447. ae Piacques, F. F. and M. P. Doogood, 
ndon. 
448. TRANSMITTING Power, R. Ulrich and A. Edeline, 
London. 
449. VeLocipepes, F. E. Jaquet, London. 
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450. COULTER-CLEARING APPLIANCE, J. Thomson and 
W. Duncan, Deskford, N.B. 

451. Vatves for Pysumatic Cussions, G. Thomson, 
Birmingham. 

452. Sarety Lamps, W. H. Johnson, Manchester. 

458. Macutnes for Moutpinc Dovucu, W. F. Mason, 


Manchester. 

454. WEATHER-PROOF VENTILATORS, T. Whitehead, 
Liverpoo! 

455. WaTeRPRoor GARMENTS, L. Mistovski, Man- 
chester. 

456. Drawinc-orr Ro.tiers of ComBinc MACHINES, 


J. R. Hoyle and B. Shackleton, Keighley. 

457. Pump Vatve, J. J. Tyler, London. 

458. LupricaTinc MacHINERY, J. J. Ty er, London. 

459. Game or Puzzte, C. E. Harrison, Birmingham. 

460. UMBRELLAS and Parasois, A. Rossiter and W. 
Howcroft, Leeds 

461. Motive Power for Stamp Batrerizs, L. C. Hope, 

mdon. ‘ 
462. Srzam Generators, W. P. Thompson.—(C. West- 
hal, Germany. 

468. VaLves for InrLatinc Pyevumatic Tires, J. W. O. 
Walker, Manchester. 

464. Securntne Lips of Paint Keos, B. B. Haresceugh, 
London. 

465. Gas Meters, T. Thorp, T. G. Marsh, and J. 
Haynes, Liverpool. 

466. Bact Bearineo, T. R. Withecomb, Manchester. 

467. Wueet Tires, P. Delorme, fils, London. 

468. ADVERTISING, J. Mercer, G Ww 

469. Bicycues, &c., T. k, Manchester. 

470. Browne Botries, D. Rylands, Barnsley. 

471. Wasninc, &., Coat, &c., D. Rylands and H. 
Naylor, Barnsley. 

472. Umprexias, K. Hall, Southport. 

478. Feepinc Cotton Oreners, J. A. Waite, Man- 
chester. 

474. Fire Brass Tonas, D. R. Price, Birmingham. 

475. Testinc InsutaTion ELectric Meters, J. Swin- 
burne, Teddington. 

476. COMPENSATING PEDAL AXLE, C. W. Gauntlett and 
A. W. White, Southsea. 





477. Ce.ttutar Susstance for PAapeR-MAKING, G. 
Hagemann, London. 

478. EL CARRIER and Brake, W. Barbour and 
Sons.—{ The Barbour Flax Spinning Company, United 


States.) 
479. Compounp Pyeumatic Tires, C. H. Gray, 


mdon. 

480. Covers for VeLocirpepr Tires, C. H. Gray, 
London, 

481. Mera.uic Sprine Tire, W. Galloway, Glasgow. 

482. Coax Gas, J. C. Martin, London. 

483. Merauuic Packineo Rivas, E. T. Ferrier, London. 

484. Preventinc the Overwinpinc of Hoisting 
Caces, J. J. Hill, London. 

485. Meat Cutrers, T. Williams, jun., London. 

486. VariaB_e Resistances for ELectTrRicaAL PURPOSES, 
R, E. B, Crompton, London. 

487. Propucinc Decorative Errects by ELEctRIcITY, 
R. E. B. Crompton, London. 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Oficial Gazette. 


462,709, Harvester WHEEL, George G. Hunt, Bristol. 
—Filed April 20th, 1891. 

Claim.—The combination, in a harvester wheel, of a 
rim provided with spoke apertures, Lp having 
heads upon their inner ends, and threads upon their 
outer ends, nuts within the rim upon the spokes, nuts 
outside the rim upon the spokes, a spoke hub having 
flanges provided with cnttil epaiee grooves, recesses in 
the flanges for the reception of the spoke heads, a 





clamping plate adapted to fit the end of the hub and 
to be bolted to one of the flanges thereof to grip the 
spokes and hold them rigidly in place, and a driving 
sprocket adapted to be bolted to the spoke hub togrip 
the spokes on that side of the wheel and to transmit 
motion to the operative mechanism of the machine, all 
substantially as specified. 


462,756. Carson Hotper ror Arc Lamps, J. J. 
Wood, Brooklyn, N. Y.—Filed December 10th, 1890. 

Claim.—{1) A carbon holder consisting of a hollow 
shell, two clamping jaws adapted to grip the carbon 
between them at their lower ends and terminating at 
their upper ends in contact with the internal surface 
of said shell, nny | against one another and adapted 
to tilt in clamping the carbon, and a tightening device 
for acting on raid jaws to press their lower ends to- 
gether and their upper ends apart. (2) The combina- 
tion of the hollow shell B, clamping jaws C C, having 
heads ¢ e' within said shell, and gripping portions d d, 
and a tightening screw D, engaging said jaws between 
their heads and gripping portionsand adapted to press 


462,756 | 








their lower ends together and their upper ends apart. 
(3) The combination of hollow shell B, having a flange 
c, surrounding its opening, clamping jaws C C, having 
gripping portions d d at their lower ends and laterally 
projecting and crossing heads ¢ e' at their upper ends, 
the head of one jaw being bifurcated and that of the 
other entering the bifurcation, and a screw D, engag- 
ing the jaws to press their lower ends together and 
their upper ends or heads apart into frictional engage- 
ment with the inner surface of the shell. 


462,970. Hypravutic Brake for Orpyance, J. 
‘Krone, Essen, Germany. —- Filed September 24th, 


1888. 

Claim.—(1) In hydraulic brakes for ordnance, the 
combination, with 4 cylinder, of a tubular piston-rod 
and its tubular pistom, said piston having ports, a 
tubular valve within the tubular piston-rod and a seat 
for the same at the piston, and a spring acting upon 
the tubular valve to the same to its seat, sub- 
stantially as set forth. (2) In hydraulic brakes for 
ord , the binati with a cylinder, of a 
tubular piston-rod and its tubular piston, said piston 
having ports, a tubular valve within the tubular 
piston-rod and a seat for the same at the piston, and a 
helical spring within the tubular piston-rod and 
acting upon the tubular valve to press the same to its 
seat, substantially as set forth. (3) In hydraulic 








hinati 





brakes for ord , the , with a cylinder, 
of a tubular piston- and its tubular piston, said 
ton having ports, a tubular valve within the tubu- 
e piston-rod, and a seat for the same at the piston, 
and a spring acting upon the tubular valve to press 
the same to its seat, and a pd ee rod 
connected at its larger end with one cylinder head, 
substantially as set forth. (4) In hydraulic brakes 
for ordnance, the combination, with a cylinder, of a 
tu piston-rod and its tubular piston, said piston 
having ports, a tubular valve and a seat for the same 
at the piston, and a g upon the tubular 
valve to press the same to its seat, a tapering 
ting rod connected with one cylinder head, a valve m 


——_— 


and its case connected at one end of the cylinder, and 
a spring x for pressing the valve m to its seat, sub. 
stantially as described, 


463,139. Process of MaNurAcTURING Gas, J. I, 
Collins, jun., Philadelphia, Pa., and I. N, Knapp, 
Greenwich, Conn.—Filed May 5th, 1888. 

Claim.—(1) The method of manufacturing gas from 

toe Napa a carbonaceous materials, which consists in 

eeding the pulverised fuel in regulated quantity into 
the top of an externally heated retort to effect a do. 
structive distillation thereof and injecting highly 
heated steam into the products of the destructive 
distillation at or near the bottom of said retort so as 
to effect a decomposition of the steam and the forma- 
tion of carbonic oxide and hydrogen gas by the union 
of its oxygen with the hot particles of carbon. (2) The 














Se 
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Se a ae a Me 
method of manutacturing gas from pulverised carbona 
ceous materials, which consists in feeding the pulver- 
ised fuel in regulated quantity into the top of an ex- 
ternally heated retort to effect a destructive distilla- 
tion thereof, injecting highly heated steam into the 
er venge of the destructive distillation at or near the 
ittom of the said retort, so as to effect a decomposi- 
tion of the steam and the formation of carbonic oxide 
and hydrogen by the union of its oxygen with the 
hot particles of carbon, and separating the solid and 
gaseous products of the said treatment by subsidence 

in one or more enlarged chambers. 


463,154. Exvectric Arc Lamp, W. Jandus, Cleveland, 
Ohio.— Filed December 4th, 1886. 

Claim.—(1) In an arc lamp, an arc-inclosing chamber 
hermetically closed at all points excepting at its lower 
end, substantially as set forth. (2) In an arc lamp, 
the combination, with a carbon holder, of an arc-in- 
closing globe open at its lower end and hermetically 
closed at all other points, and hermetically joined at its 
upper end to the lower end of said carbon holder, 


[463154] 











substantially as set forth. (3) In an arc lamp, the 
combination, with a closed cap B, having an annular 
flange, and a depending arc-inclosing globe open at its 
lower part and formed with an annular flange at its 
upper portion, of packing and a clamp which secures 
together said cap flange, said globe flange and said 
packing, ether with the carbon socket c, inclosed 
within cap, adjustable clamping block d, and 
set screw ¢, substantially as described. 


463,463, PreumaTicaLLy OPERATED GUN-CARRIAGE, 
Pp A. <> _— asennad October 3rd, 1889. 
laim.—{1) In a sappearing gun-carriage, the 
beams or links attached to the gun, the cylinder 
designed to contain compressed air or other aeriform 
fluid, and the piston having a link and slide block con- 
nected with the gun, and a guideway for said block 
and having its piston head of slightly less diameter 
than the interior of the cylinder, substantially as de- 
scribed. (2) In a disappearing -carriage, the 
pivotted beams orlinks attached to the gun, acylinder 
d ed to receive compressed air or other aeriform 
fluid, a piston-rod attached to the gun and having its 
head of slightly less diameter than that of the interior 
of the cylinder, and an air chamber located contiguous 
to the cylinder and having a port or ports connecting 
the air chamber and the cylinder, and automatically 
rating check valves located in the ports, substan- 
tially as described. (3) In a disappearing gun-car- 
riage, the pivotted beams or links attached to the gun, 








the cylinder located contiguous to the gun and having 
its piston-rod attached to a slide block poten to said 
beams or links and mounted — a guideway, an air 
chamber contiguous to the cylinder, ports connecting 
the air chamber and cylinder, and check valves in the 
ports and so arran, as to close when the pressure 
of air in the air chamber exceeds that in the cylinder 
and to _— = — are reversed, sub- 
stan’ ly as described. (4) A disappearing gun-car- 
riage comprising the pivotted links or beams attached 
to thegun, the cylinder designed to contain compressed 
air or other aeriform fluid, the piston having a head of 
slightly less diameter than the interior of the cylinder 
and attached to the gun, the air chamber communicat- 
ing with the cylinder, and the supplemental passage 
ha acock and connecting the air chamber, and 





cylinder, substantially as described. 
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THE NAVY OF THE UNITED STATES. 


No, II. 


| deck. She has also a partial belt 64ft. wide, extending | and upper deck plan are shown in the engraving. The 
about two-fifths along the side of the ship, the remainder | cutting away of the sides at the bow and quarter, to 
of the length being protected by a deck 2in. thick on the | admit of the turret guns being fired, reminds us painfully 


We propose in this and a concluding paper upon the | flat, and 8in.on theslopes. A serious defect is observable | of the ill-fated Captain. The spars are, however, lighter, 
game subject to deal with the new armoured vessels an | in the fact that her lozenge-shaped redoubt is entirely | and the freeboard considerably greater. In the Captain 
cruisers building for the American Navy. The accom- | separated from the armour belt, with which it is not | the latter was only 6ft. She has two turrets, each with 
panying table, which is compiled from the annual report | associated in any way as a defensive feature. A large | two 10in. guns, protected by 12in. armour, the bases of 


New Armoured Vessels and Cruisers Building for American Navy. 





Name. 


Texas.. 


Monterey .. 


Indiana 
Massachusetts. 


Oregon 


Maine.. 


New York (cr 
No.2) ce os 


No. ¢ 
Nos. 7 and 8 


Nos. 9, 10, & 11..| 
| 


Nos. 12 and 18 
(commerce de-| 
stroyers) | 

| 


No.1 .. 


| 
of the chief of the Bureau of Construction of the United | shell entering the vessel above the one and beneath the | 


Type 





*{ battleship.. 


; | armoured stecl coast 
‘ | line battleships 


.| Armoured steel cruiser 


{ Armoured steel turret 
Armoured steel coast 
defence mouitor 


f Armoured steel cruis- 
\ ing monitor .. .. 
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States, contains particulars of eighteen important armour- 
plated and unarmoured vessels, now under construction 


in the various Navy yards and shipbuilding works in the | steel guns, four in sponsons on either broadside on the 
Amongst these, the Texas, Monterey, and 


country. 


Maine, jare of slightly earlier types than the rest, 





| | Quad. expans.) ~ 





| 


the turrets being protected by separate redoubts of 12in. 
| other would possibly uproot the entire structure, turrets | armour. Her side, also, is protected by a 12in. armoured 
and all, if it exploded within. The Texas has six 6in. | streak, extending nearly half the length of the ship; 


| aes her armoured deck varies from 3in. to 2in. in 
She has a secondary battery of six 6in. guns, 
greatly scattered—a useful feature. 


thickness. 


main deck, and two on the upper deck beneath the 
| which are 


extremities of the hurricane deck. Her machinery is 





Two are 














which embrace all the most recent improvements 
adopted in the States. 

The Texas is an armoured steel turret battleship. 
Engravings are appended showing her profile, and main, 


upper, and hurricane decks; 
armour streak and arrangement of coal bunkers. 


also sections showing 
She 


has two turrets, each carrying a 12in. gun, protected by 
laced en echelon, 
the bases being protected by a redoubt of 12in. armour 


12in. of armour. 


The turrets are 


passing round both turrets, and extending to the main 














8600 indicated horse-power, and speed expected 17 knots. | under the forecastle, and fire right ahead. Two under 
All dimensions, &c., are given in the tabulated form. She | the poop, and fire right astern. The remaining two are 
will have a coal capacity of 850 tons, giving an estimated , in the centre house. Her engines are 9000-I.H.P., and 
endurance of 10 knots speed for 7000 knots. the speed expected is 17 knots. She has the same fault 
The Maine is called an ‘armoured steel cruiser,” | as the Texas, want of association of the armoured parts. 
though in what she differs from a turret battleship it is, There will be twenty-two small rapid-firing guns. 
hard to say, except that her rig, as at present proposed, | Dimensions, &c., are all given in the table. 
is to possess considerable sail power. It is doubtful,| |The Monterey is styled a ‘coast defence barbette.” 
however, whether this will eventually be provided. She | She has a very low freeboard, and draws only 14ft. Yin. of 
is at present well on towards completion. Her profile ' water, the double-bottom extending right up to the 
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armour shelf and backing. This is well shown in the 
engraving of her sections. She has two 12in. guns in a 
barbette forward, and two 10in. guns in a barbette aft ; 
the first protected by 14in. armour, the other by 11l}in. 
plates. The guns have 8in. sloping shields over them. 
She has a complete armoured belt 4ft. 6in. wide, 13in. 
thick, and a complete protected deck 3in. thick. 
The armoured freeboard amidships is 2}ft. She 
will have twelve small rapid-firing guns. The horse 
power of the engines is 5400, and speed expected 16 


as thelatter. Her arrangements of machinery are similar 
to the Blake’s, there being four sets of engines. She has a 
protective deck running the whole length, extending from 
4ft. 9in. below the water at the side, to a foot above the 
water amidships, 6in. thick on the slope and 3in. 
thick on the flat, reduced to 2}in. at the ends of 
the vessel. In addition to this she has a belt of 
5in. armour in wake of the machinery spaces between 
the protective and main decks. Behind this belt is a 
cellular space 3}ft. thick, filled with water-excluding 





Armoured Cruiser Maine. 


















































Main and Superstructure Deck 


knots. The Monterey is a remarkable illustration of the | material, extending the full breadth of this belt. This | 
energy of the Americans. As at first designed she was to | cellular structure is carried the whole length of the ship, | 
be weighted with monstrous 16in. guns. These, however, | and it is shown in the engraving of midship section. The 
were abandoned and the side armour and deck corres- | armament consists of six 8in. guns, two mounted ina 
pondingly strengthened; a thorough failure was thus | 10in. barbette forward, and two in a similar barbette aft, 
converted into a complete success. She will prove a/ and one on each broadside amidships on the upper deck.” 
most formidable opponent, and with her speed and armour | All these guns have revolving shields and domes Tin. thick. 
protection a most powerful adjunct to coast defence. | This practically converts them into turret guns, so far as 
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maintain her speed in a rough sea. The vessel has twin 
screws, driven by four vertical, inverted, direct-acting 
triple-expansion engines, arranged in four watertight 
compartments. The cylinder diameters are respectively 
32in., 46in., and 70in., and the stroke 42in. The boilers 
are to be of the double-ended pattern. Perhaps it jg 
_ too late to correct this possible weakness in the 
esign. 


ARMORED CRUISER N°2. 
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We next consider the Protected Steel Cruiser No. 6, 
as the great battJeships and commerce destroyers should 
clearly come last, being the distinct outcome of the 
“Report of the Policy Board” alluded to in our first 
paper on the United States Navy. No. 6 is a new depar- 
ture altogether in American mo per She is 22ft. 
longer than the Maine, although of 1100 tons less dis. 
placement, and her speedjwill be 20 knots, or ‘similar to 
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U.S.ArmourepD Steet Cruiser N°2 


She is practically a development of the original | protection isconcerned. She has twelve din. rapid-firing 
Monitor. | guns, and sixteen smaller rapid-firing guns, also four 

Now let us pass on to the New York (No. 2 as it was | torpedo tubes. The command of the guns of this vessel 
originally called). She is styled an “armoured steel | is considerable, the 8in. being 25ft. above the water, and 
cruiser.”” Her class must not, however, in any way be | the 4in. 16}ft. The full coal capacity of this ship is 1500 
confounded with that of the Maine. The two vessels are | tons, giving a coal endurance for 13,500 knots at a 
totally distinct. We append an engraving showing the | 10 knots speed. The engines are of 16,500 indicated 
profile and deck plan, also an enlarged section amidships. | horse-power, and the estimated full speed 20 knots. Her 
She has a freeboard of about 20ft. She is thus described | sustained sea speed will be 18} knots. She will have no 
by Mr. Biles :—* She is of a type somewhat between our | sail power, but carries two military masts fitted with 
first-class cruisers of the Edgar class and the Blake and | double fighting tops. Her great freeboard and her size 
Blenheim, being practically the same length and breadth | will, it is anticipated, enable her to fight her guns and 


that of |the New York, which has 2650 tons greater dis- 
placement. Her engine power is enormous, being of 
18,500 indicated horse-power, that is to say, 500 in 
excess of the engine power of the battleship Royal 
Sovereign. We have already fully illustrated it. 
This, when compared with the displacement, 5500 tons, 
gives approximately the same proportion of steam-power 
to tonnage as is observable in the sheathed vessels of our 
Medea type, being nearly three to one—a considerable 
proportion for so large a vessel. Her sea speed of 
19 knots per hour will give her great advantage for the 





annoyance of Atlantic commerce, in the event of war 
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as she has coal storage for 1800 tons, and can, it is hoped, An armoured steel “harbour defence ram” is also 
steam with it at a high speed across the ocean and back | under construction, very similar to the Polyphemus, only 
without prema, | We have nothing of corresponding | slightly smaller, and a knot less in speed. It has a 
size that can touch her in this —— In point of fact, | removable wrought steel ram-head, to be accurately fitted 
all the cruisers, both armoured and deck protected, which | and held securely in — in the cast steel stem. 
are building in America, have extreme coal endurance. | Great stiffening and sub-division is given to this small 
This is a most important feature. It remains to be seen, | ship, the bracing being deep and powerful, and the interior 
however, whether the great alteration in trim, which | divided into 102 compartments. There is no armament, 
must result from the reduction of a cruiser’s displace- | the ram being the only offensive weapon. The deck 
ment by 1800 tons, may not interfere with her steaming | plating tapers from 6in. thick on the outside strake to 
or sailing qualities ; but perhaps this point has not been | 2hiu. in the centre. The side armour is two strakes in 





overlooked by the con- 
structors of the United 
States. No. 6 has two 
masts, with a fighting top 
and electric light top on 
each, and carries suflicient 
fore-and-aft sail to steady 





freeboard forward is 18ft., aft 

17ft. The protective deck is 

Yin. thick on the flat, and 

43in. thick on the slopes amid- 

ships, and 8in. on the slopes | 

fore and aft. She has a 

cellular structure 2ft. Qin. | 

thick, filled with water- | 
| 


| 
| 
her in a sea way. Her | 
| 
' 
| 





excluding material, extend- 
ing from the protective deck 
at the side to 4ft. above the 
water-line, but she has no 
other side protection. The | 
vessel has twin - screws, t 
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driven by two vertical, me 
inverted, direct - acting, 5s ose 
triple - expansion engines, 
arranged abreast of each 
other in two water - tight 
compartments. The cylinder 
diameters of each engine 
are 42in., 59in., and 92in. 
respectively, with a stroke » 
of 42in. The air and cir- | 
culating pumps are driven | 
independently. There are 

two main condensers, each 
having about 9450 square feet 
of cooling surface. Four 
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of the boilers are double. ————— 


ended. The ship carries four ( >) | | | 


8in. guns, ten 5in., fourteen 














6-pounder, and six 1-pounder — 
rapid-firing guns; four Gat- 

lings, and six torpedo tubes. 

The 8in. guns are mounted on the main deck forward 
and aft in the centre line, in elevated barbettes 4in. thick, 
with equivalent conical turrets around the guns. The 
latter are about 10ft. above the deck, and have a wide 
range of fire. There are armoured ammunition tubes. 
The din. quick-firers are mounted in the superstructures 
in such a way that four of them can fire right ahead, 
and five on either beam, and four right astern. They 
are each protected by a 4in. segmental shield. The 





, depth, the upper 6in. in thickness, and the lower 3in., 
| secured by bolts, with countersunk heads driven from the 
| outside through wood backing of yellow pine, and two 
| backing plates, and set up with nuts on rubber washers. 
| As she is only 243ft. long, she will thus be extremely 
| stiff with the association of all this armour-plating. The 
| dimensions are given in the table. The indicated horse- 

power is 4800, and speed expected 17 knots. She has no 

superstructure like the Polyphemus. Her section is some- 
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6-pounder guns have 2in. shields. The Sin. guns are 
26ft., and the 5in. guns 18ft. above the water-line, 
having thus splendid command. Mr. Biles says:— 


“The nearest vessels of our Navy to this are the belted | 


cruisers, which have armament inferior by two 8in. 
guns, and a speed of a knot an hour less. The Reina 
Regente in the —_ Navy is of considerably less dis- 
placement, has thicker protective deck on the flat; but 
while she has four 9in, guns against the four 8in. of this 
vessel, they have not as good protection, and she has 
only six din. guns against ten. The speed actually 
attained was over 20} knots.” All dimensions and 
details are given in the tabulated form, whilst the 
engraving of profile and deck plan shows the disposition 
of the various features. 


U.S. Protectep STEEL CRuiseR N°6 


what of this shape. Mr. Biles calls her ‘an automobile 








She was designed by Admiral 


floating projectile.” 
Ammen. 


Cruisers Nos. 7 to 11 do not present any points of ~ 
ticular interest to which we have not already alluded in 
those vessels just described; 9, 10, and 11 have only a 
water-tight deck. Nos. 7 and 8 should, however, possess 
remarkable speed. Their indicated horse-power is 10,000. 
This, with a length of 300ft., and displacement of only 
8183 tons, will probably give a sea speed of 19 knots, 
quite two knots beyond that of our Medea class. 
The torpedo cruiser of 735 tons and 6000 indicated 
horse-power will have a speed of 23 knots. She is to 
have twin-screw quadruple expansion engines. 

In our concluding paper we hope to deal with the 
three battleships, and ‘‘ Nos. 12 and 13,” the commerce 
destroyers. 








THE CRYSTAL PALACE ELECTRICAL 
EXHIBITION. 


No Il 


Tue Brush Electrical Engineering Company makes a 
thoroughly representative show of its Victoria direct- 
current dynamos, Mordey-Victoria alternators, Brush are 
lamp dynamos, Mordey transformers and combined 
plants. The power and facilities this company possesses 
to turn out engines and dynamos built throughout at 
its works is evident at once, and indicates a steady 
and marked development since the company took over 
the Falcon Engineering Works at Loughborough, in 
addition to its London works. In the machinery 
court the company occupies a considerable space 
situated between those of Messrs. Siemens Brothers 
and Messrs. Crompton. Here there are altogether 
five pairs of steam engines and dynamos which 
will supply current for lighting and the trans- 
mission of power to the Brush Company’s stand in 
the Central Nave. The three largest engines are com- 
pound verticals, with a special gear arranged for varying 
the expansion by hand. This arrangement is found to 
be very handy where the load varies, the attendant 
having only to turn a wheel and suit the cut-off to 
the load. For loads varying at stated intervals, and by 
fixed amounts as on board ship, theatres, and many other 
installations, the scale of various cut-offs marked at the side 
permits of the regulation to any pre-determined amount. 
In place of the excentric roi the sheave imparts motion 
to a horizontal arm, which at its further extremity 
works in a V groove on an inclined plane. On a pin 
about midway along this arm the fork of a vertical con- 
necting rod works; this rod, which really takes the place 
of the excentric rod, receiving motion from the arm, and 
working the valve spindle. The horizontal arm receives 
a kind of oscillating motion, partly vertical and partly 
horizontal, and the amount of vertical motion affecting 
the rod can be varied by adjusting the inclined plane to any 
angle. Both high and low pressure valves are worked off a 
horizontal rocking shaft placed immediately below the 
cylinders; and the rod referred to, which receives the 
adjustable motion from the arm below, acts on the rock- 
ing shaft through a lever and controls the admission in 
both valves simultaneously. The cranks are opposite to 
one another for balancing and steady running. The 
largest of these engines is one of 280 indicated horse- 
power, with 15in. and 25in. cylinders, 16in. stroke, and a 
speed of 167 revolutions. The engine is fitted with an 
eight-groove fly-wheel for rope driving, 6ft. 6in. 
diameter, and is to drive a 100-kilowatt Mordey- 
Victoria alternator. The field of this large dynamo 
will be separately excited by a small combined steam 
engine and Victoria dynamo running a little distance off, 
and the main current from the alternator will be led to 
the company’s stand in the Central Nave and utilised in 
lighting by transformers. It is also intended to run the 50- 
unit Mordey alternator, fixed in the stand as a motor, in 
order to demonstrate the capabilities of these machines 
for motive power. Asynchronising board will be fixed for 
this purpose, by which the moment when the generator and 
motor have arrived in step will be indicated by the steady 
burning of an incandescent lamp, and at which moment the 
two machines may be safely switched in circuit together. 
The motor, of course, in the first instance has to be 
brought up to the right speed by being itself driven 
mechanically, and this is to be effected by means of a 
direct-current Victoria motor belted to it. The alter- 
nator being driven in this manner generates an electro- 
motive force which is brought to the transformer on the 
synchronising board, together with the electro-motive 
force produced by the generator, and when the two pres- 
sures coincide in phase the machines are switched 
together. Experiment has proved that in a machine of 
50 units, like the one exhibited, it would take 50-horse 
power to throw it out of step with the generator. 
A compound engine of 75 indicated horse-power and 
exactly similar type adjoins the above-mentioned engine 
and generator. This is also fitted with an eight groove fly- 
wheel, 5ft. in diameter, for rope driving. A 3in. endless 
rope is used, the cross-over pulley being mounted on a 
light casting bolted down on the floor level. This engine 
drives a 25-light Brush arc dynamo of the improved type 
with laminated armature core, and at present runs with 
a light load of six arc lamps mouuted on the 70ft. iron 
mast in the company’s stand. This engine is of 10in. 
stroke with Yin. and 15in. cylinders, and is fitted with the 
above-described hand expansion gear. 

The third engine, of similar type, is one of 50 indicated 
horse-power, with cylinders 7}in. x 124in. x 8in. stroke, 
driving a 86-unit Victoria dynamo, which supplies cur- 
rent to the stand. This current will be utilised for 
running motors, one to drive a quartz crushing machine, 
manufactured by the Sandycroft Foundry and Engine 
Company, and one to drive a 60in. Blackman air pro- 
peller; and it is also intended to run the sets of com- 
bined engines and dynamos by the current, taking the 
pistons out of the engines and running the dynamos as 
motors. A new departure in these combined engine and 
dynamo plants is the complete lagging of the field coils 





with sheet steel, as a preventive of injury from mechanical 
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PLANS AND SECTIONS OF METROPOLITAN RAILWAY FOR NEW YORK 


(For description see page 65) 
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causes. The specimens shown present a very neat and 

finished appearance. rey 

On the stand there are many pieces of apparatus of 
great interest. The new Mordey-Victoria transformers 
are shown, which are provided with two secondary coils 
of 50 volts; so that by parallel or series combinations a 
50 or 100 volt lamp circuit can be worked, or two 50 volt 
circuits on the three-wire system. The transformer coils 
are dipped in ozokerit before being cased in. 

We hope to illustrate the Mordey-Victoria alternator, 
which is here shown in its latest form, and the separate 
parts of one machine exposed. A small shaft on the 
bed-plate is driven by a band off the main shaft of the 
machine and works a pair of small rotary oil pumps 
which keep a constant stream of lubricant through 
the bearings. The oil reservoirs are in the hollow 
end castings supporting the journals, and the oil, 
after leaving the bearings, drips into the reservoir 
again through a strainer, and the arrangement is thus a 
sight-feed. The armature coils, wound with copper strip, 
and mounted on slate cores or formers, are aamaaly 
mounted and held in pe by plates of German-silver. 
This metal has a high specific electrical resistance in 
comparison to copper, so that extremely little leakage 
could occur between coils; but this is altogether prevented 
by covering the metul with a layer one-eighth thick of 
hard glazed insulating material. The ring forming the 
outside support to the armature coils has a web cast all 
round on the inside, at a little distance away from the 
centre, to allow for the thickness of the clamps. 
To this web are secured the coils, the bolts 
passing through the German- silver clamps above 
alluded to. A peculiarity about the machine is the 
use of copper gauze brushes or collectors which bear on 
the collecting rings, and are kept in a state of good con- 
tact with the same by weights. This machine as a 
generator developes 25 ampéres at 2000 volts and 600 
revolutions. For this output the field absorbs 40 to 50 
volts and 18 to 15 ampéres. The exciter is a four-pole 
Victoria dynamo, driven off the same shaft. We learn, 
however, that it is intended to use two-pole machines 
for this purpose, with the latest alternators. In 
these machines there are double the number of 
armature coils to field poles on either side, and in 
designating the type of a machine the number of field 
poles on either side is specified. The type of the above 
50-unit machine is known as A 10, and therefore has ten 
field poles each side of the ring and twenty armature 
coils. Each coil, therefore, developes 100 volts, and for 
facilitating the measurement of the electro-motive force 
produced a ed of wires is led to terminals outside from 
a single coil, instead of measuring the 2000 volts of the 
whole ring. With ten field poles rotating at the speed of 
600 revolutions, it follows that the periodicity of number 
of complete phases is 100 per second. Specimens of the 
arc lamp-posts as used in the City of London and other 
types are also shown. 

Messrs. Easton and Anderson, engineers, of London 
and Erith, occupy a space in the machinery court oppo- 
site to that of the Brush Company and Messrs. Crompton, 
and have their plant of engines and dynamos in full opera- 
tion, lighting several of the stands in the Central Nave as 
well asrunning someelectric motors. The engines here run- 
ning are designed specially to suit the requirements in 
dynamo driving and steadiness in the production of light. 
One of these engines—Stoker’s patent—which will certainly 
attract a good deal of attention, is a double tandem com- 
pound of 50 brake horse-power running at 450 revolutions. 
The two compound engines are distinct, and could be 
used separately, but are here coupled, and drive the crank 
shaft by cranks opposite to each other, securing a perfect 
balance of the parts. The whole engine weighs only 
35 cwt., an ample margin of material for strength being 
allowed. The driving disc is placed between the two 
cranks, and drives by means of a chain belt one of the 
dynamos in the stand. The engine is fitted with Turner- 
Hartnell governors, situate at each end of the crank shaft 
and acting directly on the excentrics controlling the 
expansion. Close by is a vertical single-cylinder high- 
speed engine of 60 indicated horse-power, running at 
250 revolutions. At present this engine is in use driving 
a dynamo supplying current to two electric motors 
propelling fans in the Blackman fan exhibit, and 
is, of course, only lightly loaded. The various firms 
and exhibits deriving current from the dynaino driven by 
the 50-horse power engine are Messrs. Fowler of 
Lancaster, the North-Western Company, Messrs. 
Andrews, the exhibit of Messrs. Benham and Froude, and 
the model of a church interior installed by them, 
Messrs. Graham and Biddell, Messrs. Osler, Messrs. 
Faraday, and the model dwelling-rooms in the South 
Gallery exhibited by Messrs. Rashleigh, Phipps, and 
Dawson, and by Messrs. Cooper and Sons. A horizontal 
compound balanced engine of 4 nominal horse-power and 
11 indicated horse-power is also shown, driving a 60-light 
dynamo. This engine, in which the high and low-pressure 
cylinders are at the extreme ends respectively, and the 
crank shaft is mounted in the centre, occupies a floor 
space of 7ft. by 5ft. The engine is speeded at 580 revo- 
lutions, and is regulated by a Pickering governor. 

The dynamos run by Messrs. Easton and Anderson 
are of the Prentice patent type, the form of which is rect- 
angular, with pole pieces above and below the armature, 
horizontal field magnet limbs and vertical yokes at the 
ends. The poles are hollowed out, as usual in this 
form of dynamo, in order that the lines of the field 
which converge at the pole may be directed on 
to the armature core without any interfering effect. 
The main feature in these dynamos, however, and 
by which they can be easily distinguished, is that includ- 
ing the commutator connections. They are completely 
closed in by metal cases, and the field magnet coils are 
similarly protected by zinc cases soldered on to the 
gun-metal flanges at each end of the coil. While there 
is very little clearance between the armature wire 
and the casing, and this gradually diminishes towards 
the’ centre, it is found that ventilation under full 


load and long runs is amply maintained, no sensible 


heating effect taking place. The commutator is 
built upon an iron core, so that it can be easily 
replaced when necessary. The charcoal iron plates 
of which the core is built are stamped with Paccinotti 
teeth and keyways for direct fitting on the armature 
shaft. The distance between two projecting teeth is 
made only just sufficient to contain one wire with the 
necessary insulation, and the spaces are afterwards 
completely filled up by small strips of fibre or bone 
placed above the wires, enabling the armature circum- 
ference to be turned perfectly true. It is found by 
the output of the machine that the small spaces so 
occupied do not diminish the efficiency, while the 
mechanical advantage of the arrangement is considerable. 
The well-known action of the Paccinotti teeth attracts a 
strong field within the core of the armature, and enables 
the desired output at a given speed to be obtained with 
comparatively few turns of wire. Seen running under 
full load, the largest dynamo, provided with three brushes 
of copper gauze on each side, runs sparkless and cool. 
The combination of the above construction of dynamo 
and high-speed engine, exhibited by Messrs. Easton and 
Anderson, should attract considerable attention at the 
Exhibition. 

One of the most striking novelties in gas engines is 
Day’s patent gas engine, various sizes of which are shown 
running in Stand No. 76a in the machinery court. 
Simplicity is the chief feature. There is only one 
cylinder, which is placed above, and no connecting-rod, 
the piston being on the trunk principle and acting verti- 
=. This drives the main shaft by a disc and pin 
enclosed in a chamber immediately below the cylinder. 
On one side of the chamber a sleeve is bolted 
on by a flange to the side, and the shaft is 
simply run in this sleeve and an outside bearing, the 
fly-wheel coming between. On the other side of the 
chamber is another faced joint, containing the gas and 
air admissions, the air being sucked in through a snifting 
valve, the only valve on the engine. The charges unite 
in the crank chamber, and are drawn up to the top of the 
cylinder through a port extending from the chamber 
to about half-way up the cylinder, by virtue of the 
vacuum formed by the piston on its downward 
stroke. On the upward stroke the charge of gas and 
air is compressed and ignited by a small tube, 
kept hot by the flame of a gas jet, and together 
enclosed in a larger tube. The ignition tube leads 
into the top of the cylinder a little beyond the 
cover, and a portion of the explosive charge enters the 
tube. A remarkable feature in the engine is that it runs 
equally well either way without any change being made. 
The half-horse power engine, running at 250 revolutions, 
could be easily stopped by hand, and made to rotate the 
opposite way. The exhibitors are Messrs. Day and Co., 
of Bath, and Llewellins and James, of Bristol. For 
perfectly steady running in the driving of dynamos 
Messrs. Day have adopted the twin type, with two 
such engines as above described, acting together on 
the same shaft, the fly - wheel being between. By 
this means an impulse is obtained twice per revolu- 
tion, and the cranks and pistons being balanced by 
one another, great steadiness is obtained. The twin 
engine shown running at Messrs. Day’s stand is one of 
3-horse power nominal and 7 indicated horse-power, 
running at 170 revolutions and driving a dynamo supply- 
ing current to one arc lamp and a number of incan- 
descents. A 1-horse nominal type engine of 
3 indicated horse-power and 200 revolutions is shown 
fitted with two fly-wheels, one on each side of the single 
cylinder and drives a 100-volt dynamo. In this case, as 
in that of the twin engine, there are bearings for the 
shaft on each side of the crank chamber, and 
the air and gas are admitted in front. The twin 
engine is fitted with a Pickering governor 
controlling the admission of gas. Another engine, of 
one-eighth nominal horse-power model type, is also shown 
occupying a floor space of 13in. by l3in. The twin- 
engine of 3-horse power nominal takes up only 24in. by 
24in. floor space. The type of engine is quite new, and 
we hope to illustrate it shortly. The cylinders are all 
jacketted, and provided with cold water circulation 
in the usual manner. The guaranteed consumption 
of gas at three shillings per 1000 in these engines 
does not exceed one penny per indicated horse- 
power per hour. One feature that must not be 
overlooked is the entire absence of smell of burnt 
gases, which is the usual accompaniment of gas 
engines. The reason is that the piston, as above de- 
scribed, works in an air-tight space, the cylinder and 
crank chamber forming one enclosure completely closed 
in, except for the snifting air valve, whl only opens 
inwards. The waste products of combustion, therefore, 
escape only by the exhaust pipe, and the engines giving 
off nothing vitiating to the atmosphere are perfectly 
innocuous, and can be installed in offices and living 
rooms. Messrs. Day and Company are to be congratu- 
lated on having produced an engine of such simple 
parts and good running qualities in time to bring it into 
notice at this Exhibition. 

The Electric Construction Company shows in the ma- 
chinery court specimens of direct and alternating current 
dynamos, and a direct-current transformer manufactured 
at their works at Wolverhampton. It is intended that 
these machines shall be shown in motion, and for this 
purpose current from the central station for the Syden- 
ham and Crystal Palace district, situated a short dis- 
tance away from the Palace, will be supplied at 1000 
volts pressure, and operate the current transformer or 
motor dynamo referred to, which is of an exactly similar 
type and capacity to those now in use supplying 
current to various exhibits in the Crystal Palace 
from the same central station. The machines in this 
exhibit will be connected up in the following manner :— 
The motor-dynamo, which is of 40 units capacity, will be 
driven by the supply of current at 1000 volts pressure, 





and the dynamo portion of the winding on its armature 








will develope the low tension supply at 100 volts pres- 
sure. This current at low tension will be utilised in 
driving a motor separately installed in the stand, which 
by means of a belt will drive mechanically an alter- 
nator developing 1000 volts. The current from the 
latter machine will, in its turn, be led to converters 
which will again transform down to 100 volts for 
lighting purposes. The machines are all of the first- 
class construction and finish which the Wolver- 
hampton works have always turned out, the 40- 
unit motor-dynamo being a conspicuously fine piece of 
work. The field consists of two upright limbs, excited 
for the most part by a shunt winding; but a few turns of 
stout wire are put on a carefully insulated and separate 
former, and are used for exciting in series on first 
starting the machine. The importance is obvious of 
starting the machine in motion with a field sufii- 
ciently powerful to enable it to build up a field 
by \the shunt winding, and so produce a _suffi- 
cient back electric pressure to prevent a too heavy 
current through the armature. The current sup- 
plied to the motor portion of the machine at 1000 volts, 
therefore, passes in series with the armature through the 
extra turns on the field, and initially excites it, and in a 
few seconds the field is built up to its maximum strength 
by the mutual reaction of the armature of the dynamo 

ortion and the shunt winding. The commutator on the 
to acm side is 14in. in diameter, and built of a 
large number of sections, while the 100-volt commutator 
consists of fewer sections of greater breadth, and is 
about 1lin. in diameter. 

For continuous lubrication a small vertical oil pump is 
worked off either end of the shaft. The stroke is 
imparted to the plungers at the extreme ends of the shaft, 
by means of the latter being turned down excentrically 
to itself for a distance of about Zin. at the ends, and so 
having the action of a cam or excentric on the pump. 
The oil reservoir is contained in the hollow castings 
supporting the journals at each end, and the oil is filtered 
before repassing thereto. The system is said to work 
very satisfactorily and appears a most simple arrange- 
ment, and one not easily put out of order. 

This system of direct-current transformation has taken 
its place as an important means of central station dis- 
tribution. The economic advantage in a system of high 
tension feeders is secured, which of course is more 
noticeable the greater the distance over which current is 
supplied, while at the same time the low tension service 
supply is applicable as well for lighting as the charging 
of accumulators and driving of direct-current motors. 

It is now customary to form sub-stations of these 
motor-dynamos, which can be added to as the lighting 
load extends, and these can now be controlled from 
the central station by means of a simple switch 
to each machine. The attendance of one man 
to such a sub- station is then sufficient for all 
necessary attention while running. Such a system 
with machines of this construction is now being laid 
down at Oxford for the public and private lighting of 
that town; and identically the same system is in use in 
the central station for the supply of electricity to Syden- 
ham and the Crystal Palace district, laid down by 
Messrs. J. E. H. Gordon and Co., of Pall Mall. Ac 
this station, situated at Springfields, near the Palace, 
there are in operation for the supply to the Palace 
some five 90-unit generators, supplying the high-ten- 
sion current through 1} miles of underground mains 
in pipes to ten 40-unit motor-dynamos within tle 
Palace. These again furnish the low tension service at 
100 volts for lighting and power, the supply of which is 
equivalent to about 500-horse power. We hope shortly 
to furnish more precise details and illustrations of the 
machinery and apparatus employed in this very inte:- 
esting system of distribution. 








NEW RAPID TRANSIT RAILWAY FOR 
NEW YORK CITY. 

THE following article is sent us by our New York corrc- 
spondent :—The problem of providing a more efficient system 
of rapid transit for city and suburban traffic for New York 
City is a difficult one, but there is now a prospect of a good 
and comprehensive system being carried out upon plans 
presented by the Rapid Transit Commission and approved by 
the city authorities. The importance of the question has 
been recognised for some years, more especially within the 
last five or ten years, and many projects have been brought 
forward for supplying the necessary facilities. These projects 
have pabend oe 5 underground railways, elevated or viaduct 
railways along the streets or on land purchased through the 
blocks, and lofty elevated railways above the housetops. As 
shown by the accompanying map, New York City is long and 
narrow, and can only grow in one direction. This has 
resulted in a rapid and widespread development of suburban 
districts on either side of the river, beyond the cities fronting 
on these rivers, because owing to the inadequacy of present 
facilities it is more convenient to get to these places than to 
the suburban districts of New York City. The four existing 
lines of elevated railways are already taxed beyond their 
proper capacity, the cars being crowded to an unpleasant and 
dangerous extent during the busy hours of the morning and 
evening, while for long distances the travelling is slow, and 
the lines do not extend into the suburban districts, which a 
good railway accommodation would open up. 

In the early part of 1891 an Act was passed forming the 
Rapid Transit Commission, and giving it power to locate 
routes, and decide upon the methods of affording the neces- 
sary facilities. The routes were to be approved by the city 
authorities, and the concession sold at auction, the purchasing 
company to pay a tax of 4 of one per cent. of the capical 
stock to the State. No elevated structure may be built on 
Broadway south of Thirty-third-street or on Madison-avenue. 
A very thorough investigation of the whole question was 
made by the Commission, and hearings given to various 
suggestions for routes and for methods of affording the desired 
facilities. After the routes had been decided upon, surveys 
and borings were made, and careful detailed plans aud 
profiles prepared. The engineers to the Commission thin 





prepared plans and specifications of construction. Tyo 
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different designs were presented, and these were submitted to 
four eminent engineers to comment and report upon. Finally 
the Commission adopted plans, including certain modifica- 
tions, and these have been approved by the city authorities 
as already stated. The Commission has now to obtain the 
assent of property holders, to prepare detailed plans and 
specifications for construction, and to offer the concession for 
sale. After the sale the organisation of the company is 
under the supervision of the Commission, which will remain 
in power, and will supervise the work of construction, the 
equipment and motive power, the subsequent operations, and 
will generally be responsible for all matters connected with 
the new rapid transit railways. The city portions of the lines 
will be underground. 

The accompanying map shows the situation of the city 
and its surroundings, with the present elevated railways and 
other information, as well as the routes of the new lines. 
The route may be outlined as follows :—Starting at Battery 
Park, the extreme southern end of the city, there will be a 
three-track tunnel under Broadway as far as the City Hall 
Park, above which will be a four-track tunnel under 
Broadway to Union-square, where will be the junction of the 
east and west lines. 
Broadway by a four-track tunnel to Fifty-ninth-street, and 
under the Boulevard to One Hundred and Twenty-first- 
street, then by viaduct to One Hundred and Thirty-fourth- 
street, tunnel to One Hundred and Fifty-sixth-street, viaduct 
to One Hundred and Fifty-ninth-street, tunnel to One 
Hundred and Ninetieth-street, thence by viaduct and occa- 
sional tunnels to and across Spuyten Duyvil Creek, and 
then a double-track line on to the city boundary. The east 
line, starting from Union-square, will have a four-track 
tunnel under Fourth-avenue to Fortieth-street, and Madison- 
avenue to Ninety-sixth-street, then by a viaduct through 
the blocks east of and parallel with Madison-avenue to 
the Harlem River, and ty double - track viaduct, tunnel, 
or depressed road, as the grades and the nature of 
the country may require, to a point near Jerome Park. 
The southern terminal will be formed with a long 
double - track loop, as shown in Fig. 1, this arrange- 
ment being considered to afford the best and most con- 
venient method for the handling of trains, both way or 
local and express. Many of the express trains will not run 
south of the City Hall Park, where there will be another loop 
terminal, shown in Fig. 2, by which trains may be stopped, 
turned, and dispatched up-town without switching, and with- 
out grade crossings for trains in opposite directions, as the 
branch tunnel will pass under the three tracks which continue 
to the Battery. Here there will probably be a spur under the 
post-office for the mail cars, and a station at the entrance of 
the Brooklyn Bridge. The junction at Union-square will 
also have loops, as shown in Fig. 3, and grade crossings will 
be avoided, as shown by the dotted lines, which pass under 
the others, the tracks for the west-side trains keeping the 
normal grade. Of the dotted lines, that of the north-bound 
express track for the east side goes down by a grade of 2 per 
cent. to pass under the two north-bound tracks for the west 
side, and then rises by a similar grade to the normal level 
under Fourth-avenue. The south-bound tracks from the east 
side descend bya grade of 2 per cent., and then rise by a grade 
of 1 per cent. for the express and 2 per cent. for the local 
track 


Of the two designs prepared by the engineers for the Com- 
mission, one was for two double-deck tunnels with a subway 
between for the systematic disposal of sewers ; water, gas and 
steam mains ; electrical conduits, &c., and giving a direct 
support to the entire width of the street passing above. This 
was presented by Mr. W. B. Parsons. The general arrange- 
ment of this plan, which was rejected, is shown in Fig. 4. 
The following are the reasons given by the commission in its 
report, for the rejection of this plan :—‘‘ While the double deck 
plan provided for subways and galleries forthe pipes and other 
underground structures, and a Rapid Transit Act authorised 
the Commission to make such provision, yet the Commission 
felt that the intent of the Act was that such power should 
be exercised only when necessary for the proper construction 
of any proposed railway. The adoption of such plan would 
not only again require the disturbance of Broadway, but 
might expose the railway and passengers to great annoyance, 
if not serious danger, from escaping gas and steam; it was 
open also to the objection of greater noise and possibly inferior 
ventilation. The double deck plan moreover burdened the 
enterprise with the heavy additional expense of pipe galleries 
and removal of pipes. Another and most serious question 
which the Commission was obliged to consider was facility of 
movement between the different tracks in emergencies causing 
congestion and delay. No system of rapid transit would be 
complete that did not provide on its main trunk line at 
numerous points for the movement of trains from either 
track to any other, and the transfer of passengers from dis- 
abled trains, if need be, at any point between stations. This 
in the double deck plan could be but partially accomplished, 
while with four tracks on one level the entire blockade of the 
system would be almost an impossibility. So important is 
this consideration that the Commission would be loth to 
recommend any plan wanting in this feature.” 

Another point carefully and thoroughly studied by the 
Commission had reference to the respective merits of dee 
tunnels and tunnels near the surface, a matter of muc 
interest and importance. The following is an extract from 
the report in regard to this point ;—‘‘ The impression pre- 
vailed to some extent that a tunnei could be driven under 
Broadway entirely through rock within reasonable distance 
of the surface, thereby obtaining a stable roof, and thus 
avoiding many difficulties in construction. The Commission 
caused careful and accurate borings to be made on Whitehall- 
street and Broadway, at every cross street from Front-street 
to Thirty-third-street. The results are indicated generally 
by the following table, giving the depths of the rock below 
the street surface at the streets named :—Front-street, 20ft.; 
Pearl-street, 16ft.; Stone-street, 21ft.; Beaver-street, 34ft.; 
Rector-street, 63ft.; Fulton-street, 83ft.; Park-place, 112ft. ; 
Chambers-street, 100ft.; Duane-street, 163ft.; Leonard-street, 
95ft.; Walker-street, 107ft.; Canal-street, 87ft.; Broome- 
street, 47ft. ; Houston-street, 105ft.; Washington-place, 34ft. ; 
Clinton-place, 65ft.; Fourteenth-street, 13ft.; Thirty-third- 
street, 4ft. 

“‘ The borings also showed the material overlying the rock 
to be sand of different degrees of coarseness. The difficulties 
of final decision related especially to that portion of Broad- 
way covered by these test borings. North of Thirty-third- 
street the width of the street was greater, and the rock 
formation was at such a height as to admit of excavation in 
almost any desired form without endangering foundations. 
This was also the case with the east-side line above 


The west line will continue under 


except at such depth or with such grades as to be almost, if 
not quite, prohibitory. 

“ Tt followed then that a tunnel for a considerable portion 
of its length—and that probably under the portion of 
Broadway where questions of property rights would present 
the greatest difficulties—must - iven through sand. The 

uestion was whether this could be best accomplished near 
the surface or at a considerable distance below, and, if the 
latter, what that distance should be. A decision depended 
upon a variety of complex considerations. Some related 
to the convenience and cost of construction ; others, and the 
more important ones, to operation when completed. The 
cost of tunnelling at such depth as to avoid all question of 
property rights might be cheaper, but the extent of the 
cheapening would depend upon the depth and might be 
easily exaggerated. Much would depen 
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and depth of shafts used. The mere cost of excavating below 
ground would be but a small proportion of the whole when 
it is considered that all the excavated material for a com- 
modious four-track structure, with ample station and plat- 
form facilities, must be raised to the surface through shafts 
opening on or near crowded streets. 

“The question also arose as to what depth would secure 
immunity from damages when the material to be excavated 
was sand, liable to be wet and to run, with this liability increas- 
ing with the depth, and when the pressure from above was 
that of Broadway’s heaviest buildings. To this nothing but 
trial and experience could give an answer. The difficulties 
of ventilation and drainage increase with every foot of depth, 
A deep tunnel would require elevators as a means of access, 





Fourteenth-street finally adopted. These borings conclusively 
disposed of the idea of a continuous rock roof for a tunnel, 


and stairways would be necessary in addition, which, except 





provide for emergencies must be broad and costly. Modern 
and improved elevators in sufficient numbers would doubtless 
eee for the regular volume of traffic at ordinary stations, 
ut they are not believed to be adapted for large crowds, such 
as must frequently gather on a line of transit under Broad. 
way. Stairways 100ft. more or less in vertical height would 
be of no avail as sources of relief for crowds moving upward, 
and would be extremely dangerous for crowds moving down. 
ward. Moreover, it is not believed that a deep subterranean 
line of transit, with elevators, would attract short-trip pas. 
sengers, and the short-trip business is absolutely essential for 
success. 
“Tt is admitted by the strongest advocates of underground 
transit that, other things being equal, the nearer the station 
platforms are to the surface the more attractive the line, 


upon the number 


Conceding, however, that there are some advantages in deep 
tunnelling for Lower Broadway, it is seen that they apply 
entirely during the time of construction and to the first cost 
of the structure. These, while important, cannot weigh 
against permanent advantages to be derived in comfort and 
convenience to the public, facility of operation, and the 
securing of patronage after completion. Ready accessibility 
by means of short, broad, and commodious stairways, 
supplemented where necessary. by elevators, better light and 
better ventilation at stations, light and air at intermediate 
points if necessary, and the feeling of greater security on the 
part of the public with a structure which can be more readily 
reached in time of accident or other emergency, are too potent 
to be surrendered to mere temporary difficulties of construc- 
tion. These and other considerations led to the decision upon 
the part of the Commission to place the underground struc- 
ture as near the surface of the street as possible, and the 
engineers of the Board were directed to submit two separate 
— one for four tracks on a single level, the other for a 
ouble-deck tunnel with two tracks upon each deck. 

“These plans were prepared, the one providing for four 

tracks on a level at the minimum distance below the surface 
to admit of the non-disturbance of existing pipes, conduits, 
and other underground structures, and occupying substan- 
tially the entire width of Broadway from curb to curb, but 
not at such depth as to require excavation below the founda- 
tions of the heaviest and most costly structures abutting on 
the street. This it was believed would eliminate to a large 
degree the difficulties to be encountered in protecting abut- 
ting property during construction. This plan also provided 
for carrying on the work of excavation without disturbance 
of the street surface except for short disturbances at points 
of exceptional difficulty. 
“The other plan of double-deck tunnel would occupy less 
width of the street, and presented the advantage of the 
removal and replacement in galleries of the pipes and other 
existing underground structures. A disturbance of the street 
surface would be unavoidable in this case, but a t and 
permanent benefit would be derived from the fact that such 
disturbance would not be repeated in the future for any 
cause except the relaying of the pavement, as the pipes in 
galleries would be accessible at all times for purposes of repair. 
The excavation required by this plan was about 4ft. more in 
depth than by the other. The length of stairway to the 
local stations would be less, but to the express stations greater 
than in the other plan.” 

The plans adopted, shown in Figs. 5 and 6, are slightly 
modified from the plans presented by Mr. W. Worthen. 
They provide in general for a tunnel as near the street level 
as possible, without disturbance of existing pipes, &c. It 
may be stated in this connection that during the construction 
of the new cable railway on Broadway, now just completed, 
all pipes, conduits, &c., were re-arranged, repaired, or relaid, 
so as to avoid future disturbance, and the streets then paved 
with granite blocks on concrete foundation. Mr. Worthen’s 
plans provide for carrying on construction without disturbing 
the new pavement. Fig. 5 shows the section of three-track 
tunnel under Broadway, south of the City Hall Park. Two 
rows of columns, 4ft. apart centre to centre longitudinally, 
between the tracks, support longitudinal girders which 
carry transverse roof girders 10in. deep. The latter girders 
are covered with iron plates forming the roof, and a tar 
composition will be injected above them to prevent corrosion. 
The middle track will be a relief or storage track, with con- 
nections to both the main tracks. The station platforms will 
be about 17ft. 6in. below the sidewalk. North of City Hall 
Park, the construction will be practically similar, as shown 
in Fig. 6. The columns are to be of two Tin. channel irons, 
with two plates 12in. wide and gin. thick rivetted to the flanges. 
The longitudinal girders will be composed of pairs of 20in. 
channel irons, 7in. apart back to back; the transverse roof 
girders will be I-beams 15in. deep, 16in. apart, resting on the 
side walks and the longitudinal girders, and carrying a roof of 
steel plates 16in. wide and gin. thick. The columns, girders, 
and plates will be of steel, with cast iron bases for the columns. 
These bases will rest on masonry, and will be 12in. high, 
16in. square on top, and 24in. square at the bottom. The 
lans do not show any filling in between the columns, to 
isolate the tracks. The standard depth of tunnel will be 
20ft. from street level to rail level. The construction will be 
carried on by the roofing shield system, the excavation for 
starting the shield being commenced from the side vaults of 
the street, and worked towards the middle. The streets will 
have to be opened along the curb lines for the construction of 
the side walls. It is proposed to construct the roof |by a 
top heading 6ft. 6in. Sean, and full width, supporting the 
beams on temporary wooden columns, a second gang 
taking out the finished depth. Open cuts may be required 
at stations and other points. At local stations the arrange- 
ment will be similar to that shown by dotted lines in Fig. 5, 
but at local and express stations the arrangement will be as 
shown on the right hand of Fig. 6, the outer or local tracks 
being thrown out about 16ft., and passengers crossing them 
to the two island platforms. The Boulevard has two road- 
ways, each 40ft. wide, separated by a strip 22ft. wide, and as 
pipes, &c., are under the sidewalk, the tunnel roof will be 
within 2ft. of the surface, there being a double-track tunnel 
on each side of and adjoining the central strip or park-way. 
Here the stations will be between the two tunnels. The plan 
is to have stations at summits, with grades falling both ways, 
as far as possible. : 
The general plan of construction is described as follows in 
the report of the Commission :—‘*The tunnel shall be not 
less than 11ft. 6in. in height in the clear, and 11ft. in width 
for each track. Whenever necessary for the proper support 
of the surface of the street, the roof of the tunnel shall be of 
iron girders with solid plate iron covering supported by suit- 
able iron columns between each of the tracks, and supporting 
walls on the outside. The roof of the tunnel shall be as near 
the surface of the street as the pipes and underground struc- 
tures now laid therein and the street grades will permit. 





for emergencies’, would be practically useless, and to properly 
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The Government ship canal and the Harlem River shall be 
crossed by double-track drawbridges not less than 50ft. in the 
clear above mean high-water mark, with clear spans of not 
less than 125ft. between the centre piers and bulkhead line. 
North of the Harlem River the construction shall be by 
viaduct, depressed structure, and tunnel, as the grades of the 
land upon the proposed routes shall require. The junction 
of the tracks near Fourteenth-street shall be effected by 
dividing them around Union-square, raising one pair and 
depressing the other, so that trains going in opposite direc- 
tions shall not cross on the same level. All station approaches 
shall be as far as possible through private property to be 
acquired for that purpose. Except that on the Boulevard, 
station approaches may be in the centre of the street. 
A footway shall be provided the whole length of the 
line between the centre tracks, and refuge niches shall 
be built in the side walls at proper intervals for the con- 
venience and protection of employés. The manner of con- 
struction from South Ferry to about Thirty-fourth-street shall 
be by underground tunnelling without disturbing the surface 
of the street. In case of necessity the excavations below 
Beaver-street, and in the neighbourhood of Canal-street, and 
at such other special points as this Commission may during 
the progress of the work determine, may be made by excava- 
tion from the street surface, and all excavations in Fourth- 
avenue above Fourteenth-street and in all other streets and 
avenues above Thirty-fourth-street may be made in the same 
manner. Detailed plans and specifications for the con- 
struction of the railway, including stations, devices, and 
appurtenances deemed nec to secure the greatest effi- 
ciency, public convenience, and safety, will be pre by 
the Commission in accordance with the provision of the Act 
if this report is approved. The Commission make no recom- 
mendations as to the method of construction. These matters 
the Commission will deem it wise to leave, so far as permitted 
by the Act, to the judgment of the purchaser, subject always 
as the Act requires, to the control of this Board. The par- 
ticular shield, if any, to be used in excavating under the 
streets, the details as to materials and form of walls and 
other interior surface should, as far as consistent with the 
requirements of the Act, be subject to‘his selection. Any at- 
tempted determination of the method of construction in 
advance might narrow the field of possible competition to 
such an extent as to endanger the success of the enterprise.” 

The Commission has decided that some means of motive 
power should be employed which would not require direct 
combustion in the tunnel, and they tentatively recommended 
electricity. ‘‘ The motive power shall be electrieity, or some 
other power not requiring combustion within the tunnel; and 
the motor or motors shall be capable of a uniform speed for 
long distances of not less than forty miles per hour, exclusive 
of “— When the Commission decided to adopt an under- 
ground route, it also decided that the motive power must be 
secured without combustion in the tunnel. Much attention 
has been devoted to the consideration of electricity as a 
motive power. Consultations have been held with eminent 
electricians ; experiments have been witnessed ; electric roads 
in operation have been examined. While the Board is con- 
vinced that electricity as a motive power is available for the 
purposes of the railway recommended by this report, it is not 
deemed wise at the present time to exclude other forms of 
power answering the essential conditions of speed and non- 
combustion in the tunnel, or to attempt to direct the exact 
method of application of such power as shall be finally 
adopted.” 

As to the rolling stock, it will be seen by Figs. 5 and 6, 
that the ordinary monitor roof will be dispensed with, in 
order to obtain minimum dimensions of the tunnel. It is 
expected that the trains will consist of seven to ten cars 
during the rush hours. Mr. Parsons proposed cars 46ft. 
long, carried on two four-wheel trucks or “ bogies,’’ with 
wheels 30in. diameter, truck wheel base of 5ft., and 30ft. 
centre to centre of trucks. The body was to be depressed 
on the trucks, the total height from rail to roof being 
9ft. Sin. Each car would have two doors on each side, close 
to the ends. 

As to the traffic, both lines are along busy arteries of 
travel, and will have, south of the Harlem River at least, a 
very heavy traffic from the beginning. This will probably 
not reduce the traffic on the elevated roads to any extent, if 
at all. The heaviest traffic will be on the more expensive 
sections, and the sections north ofthe Harlem River may be 
left for future consideration. The following estimate of 
cost is slightly altered from one given in the New York 





Engineering News :— 
‘ No. of Cost per 
Section. tracks, «Miles. pant Total cost. 
£ £ 
Battery—lith-strect .. .. 4 .. 2°6 800,000 .. 2,080,000 
West side:— 
14th—34th-street &@.. U2 .. Gee .. 880,000 
84th —190th-street - 4 .. 80 .. 600,000 .. 4,800,000 
190th-street—City line .. 3 «. @8 400,000 .. 1,720,000 
East side:— 
14th-street—Harlem River.. 4 .. 6°4 .. 600,000 .. 3,840,000 
Harlem River toJerome Park 2 5°2 .. 400,000 .. 2,080,000 
Total a) Sa we. del Se 27°6 .. 556,000 .. 15,400,000 
Of which there is on Manhattan Island 15°1 .. 640,000 .. 11,600 000 
And in the annexed district .. .. .. fF A y rn 4 
n Island. . 
Interest charge at 6 percent... .. .. { ‘Annaned district, 228,000 
Present yearly net earnings of the Manhattan Elevated Railway 
cs 66 “ou ew “ee os ‘ oe és 800,000 


As to the financial prospects of the line, the case is very 
clearly stated by the New York Times as follows, and it may 
be said that the report and recommendations of the Com- 
mission met with general approval from the public and the 
daily and technical Press :—‘ If any rapid transit line in the 
world would be profitable at a cost proportionate to that of 
the proposed underground system traversing ‘the main 
arteries of travel’ in the city of New York, the one recom- 
mended by the Commission would be profitable. It would 
take the normal traffic of such a system so located without 
reference to other existing means of conveyance. Little or 
nothing which would otherwise go to it would drift away to 
the east and west side elevated roads with their slow-going 
trains, and it would be no more affected by the surface cars 
than is the Third-avenue elevated road at the present 
time. In short, if with routes where the travel is sure 
to be the heaviest that the city can afford, and with 
a plan of construction that is financially the most feasible 
that can be devised, capital will not be attracted by this 
undertaking, then is rapid transit in the city of New 
York an ‘iridescent dream’ that cannot be realised. 
This city has a larger population in proportion to area than 
any veered yr commercial community in the world. It is 
so situa that the movement of its people is, perforce, 
constantly back and forth upon longitudinal lines, ever 
crowding toward the central line. They are people who 





travel more than any other, because they are active and 
busy, and the lines of movement stretch mainly in one direc- 
tion over long distances. That a system of rapid transit, 
occupying the very central channels of local travel, now and 
for the time to come would not pay in such a community 
is an incredible proposition. Within ten years it would 
probably be the most profitable transportation enterprise in 
existence, and there are, doubtless, capitalists with sagacity 
enough to appreciate its possibilities who are simply waiting 
for the franchise to be offered.” 








ELECTRIC LIGHTING IN JAPAN. 


THE oy of Tokyo seems to have been the first 
among those of the Japanese Empire to make trial of the 
substitution of electricity for gas as the illuminant for the 
streets of their city, one of the most important of all the 
Japanese centres. We regret to hear that the results have 
not been deemed to be satisfactory, and that, for the present 
at all events, no further attempt is to be made to carry out a 
scheme of which so much had been expected. But the main 
reason that has been assigned by the municipality for its 
relinquishment of its hopes is to us not readily to be under- 
stood. The report made by that body states that the lights 
diminished considerably in power after midnight. The 
assignment of such a reason for the determination taken 
— inexplicable. Unless the Japanese are far more 
behind the time than we have good reason for thinking them 
to be, the civic authorities of Tokyo musi surely have known 
that such failure of lighting power can have been due to 
nothing save idleness or inattention at the generating station, 
and that fines imposed upon the contracting company would 
soon have put an end to this cause for objection. Perhaps, 
however, the reason for this reduction of illuminating power 
might be found in the nature of the contract entered into 
between the company and the municipality. The former 
engaged to light the streets at a cost much below that of gas. 
We know how unsatisfactorily all engagements of that charac- 
ter have resulted in the cities of Europe. There is little 
reason to wonder why, at an hour when it might be thought 
the keen eye of Japanese watchfulness would be closed in 
sleep, some attempt should be made to evade the full per- 
formance of what had been undertaken; but the munici- 
pality seem evidently to have attributed the weakened 
illumination to some default in the system itself, insepar- 
able from the hours of more intense darkness. Apart from 
this singular objection, however, others are stated which are 
familiar to our own experience. It is complained in the 
report made that the distribution of light was not so equal 
with the electric system as with that of the gas lamps it was 
to supersede. In the narrow streets of a Japanese town, the 
force of such an objection must necessarily be particularly 
strong. It is further stated that the standards have been 
erected at such extreme distances apart that there was a 
considerable area between them that received no illumination 
at all. This complaint, under the circumstances of the 
contract, need not in the least surprise us. Unless more 
clearly defined contracts are made in future, we fear this 
experience at Tokyo must seriously delay the introduction 
of street lighting by electricity in Japan; but we observe 
that one of the native newspapers published there very 
sensibly proposes that that system should for the future be 
applied in Tokyo to the lighting of the more open spaces 
only, such as squares, principal crossings, and parks, gas 
being retained as the illuminant of the narrower streets, 
such as compose by far the greater number of the thorough- 
fares of all Oriental cities. But if we are to accept the main 
reason assigned by the municipality as the measure of its 
intelligence in such a matter, we much fear it will be wise 
for it to abstain from further experimenting until its members 
are better acquainted with the first principles of electric 
lighting. 








TIN-PLATE RUMOURS. 


WITHIN the last few days, from widely different sources, have 
come rumours of intended movements relative to the tin-plate 
clause of the new tariff law. The first comes from St. Louis, and 
is to the effect that at the forthcoming meeting of the American 
Tin-plate Association an effort will be made to have Congress 
advance the duty on tin-plate. The other emanates from New 
York, and states that the organisation known as the “ Tin-plate 
Consumers’ Association of the United States” will endeavour to 
effect thing in the opposite direction. As to the first-men- 
tioned rumour, we do not believe it contains a grain of truth. The 
American Tin-plate Association is not composed entirely of men 
engaged in the tin-plate manufacture directly. It includes men 
who are engaged in other lines of iron and steel manufacture. 
Level-headed business men such as these are content to let well 
enough alone. In regard to the rumoured movement to reduce 
the tariff on tin-plate, there is little to be said except that it will 
not succeed. The organisation credited with this intention is 
made up largely of men who do not desire to see the tin-plate 
industry established here, and a very brief trial of the new law is, 
of course, sufficient to show them that we must depend on foreign 
sources for our supply. 

In discussing the manufacture of American tin-plate, it should 
be remembered that since the adoption of the tariff law which 
made tin-plate manufacturing in this country _ possible, 
numerous circumstances have retarded its progress. Soon after 
the adoption of the new law came the elections of 1890, the 
results of which were interpreted as adverse to the spirit of the 
new tariff. This for a time tended to make capital hesitate before 
embarking in a business which might at any time be swept 
away by foreign competition, The outcome of the main political 
struggle of 189] has led to the belief that the new Act will be given 
a new trial, as in the State where the McKinley Bill was made a 
direct issue, it was fully endorsed, and its author was returned to 
public life. Since then active operations on plants in various parts 
of the country have been begun, while in others the actual pro- 
duction of American tin-plate has commenced. The first car load 
of American tin pig has been shipped across thecontinent, and while 
the production so far has been small, it is sufficient to show what 
— done if the interest continues to receive proper encourage- 
men’ 

Time is necessary for the establishment of the tin-plate industry 
in the United States, The delay will not be in the tinning depart- 
ment, but in the rolling. There is no doubt of the ability to make 
good black plate in American mills, because it has been made and 
is now being made at different pleces ; but our mills in general 
have not been accustomed to this line of work, hence reasonable 
time must be given even under the most favourable circumstances. 
In all probability the manufacture of tin-plate in this country 
will not receive its greatest impetus until after the next presiden- 
tial campaign. Ifthe elections next fall show that the American 
people believe the present tariff law should be fully tried, the 
development of the tin-plate industry will surprise those who are 
now so ready to declare its establishment in this country an im- 
possibility. — American Manufacturer. 








THE MANCHESTER SHIP CANAL COMPANY. 


Tue Manchester Ship Canal Company has deposited 
a Bill to obtain further powers during the coming session 
of Parliament. The more important clauses refer to the 
acquirement of additional land, the postponement of 
works, and the alteration of clauses previously sanctioned 
by Parliament in the sessions of 1885 and 1888. 

The company has already exercised its powers for the 
purchase of land along the route to a very considerable 
extent, and now seeks to buy more, especially between 
Warrington and Eastham. Much ofthis will be required for 
flattening slopes, for which purpose a wide limit of deviation 
is fixed extending a length of seven or eight miles. The 
Bill also applies for authority to hold land already bought 
without the consent of Parliament, much of which has 
been required for spoil banks. If granted, the company 
will own the land on either side of the canal to an 
unusual extent, and have an interest in the development 
of trade along its banks far beyond what is usually 
possessed by carrying companies or owners of waterways 
in this country. In former times such authority would 
not have been granted. In the old Acts of Parliament 
all surplus lands, not actually required for the purposes 
of navigation, reverted to the adjoining owners on easy 
terms, and to them accrued the advantage to be reaped 
from the new means of communication. We shall not, 
therefore, be surprised to find there is strong opposition 
to the proposal of the company, and that the Board of 
Trade are moved to investigate and report on this aspect 
of its proposals, especially as the company ask leave to 
acquire a further area of 100 acres of land or foreshore 
not shown in their plans, on their undertaking that they 
“ shall not deal with such lands so as to create a nuisance.” 

The Warrington Dock has not yet been commenced, 
and it is proposed to put off the time of completion to 
three years after the canal between Eastham and War- 
rington is opened for traffic, and that “ after the expiration 
of that period the power to construct the dock shall 
cease.” This looks as though an attempt would be made 
to abandon this dock altogether, and in that cuse War- 
rington and the neighbourhood would suffer great loss, 
through the diversion of trade to other parts of the ‘canal 
system. We can understand the Corporation of Man- 
chester supporting this clause con amore, but whether 
Parliament will allow an obligation of this important 
nature affecting the material interests of a large 
industrial population to be voided by lapse of time 
remains to be seen. By the Act of 1885 the Weaver 
Navigation obtained some protection for their traffic 
to the Mersey estuary by limiting the time for the con- 
struction of the ship canal between Runcorn and Weston 
Point to two years, and stipulating that the Weston Mer- 
sey Lock should be completed contemporaneously with 
the canal. It is proposed to repeal these clauses, and 
unless some modus vivendi be arranged, strong opposition 
will be encountered on these heads. 

Clauses of the 1885 Act stipulated that the lines to be 
made by the Canal Company in substitution of the exist- 
ing railways of the London and North-Western Railway 
Company and Great Western Railway Company should 
be approved by the principal engineers, and opened for 
goods traffic for six months before they are used for 
passenger traffic, although they may have been inspected 
and approved on behalf of the Board of Trade. This 
provision was no doubt agreed to when it was hoped that 
the canal would have been completed in four years; but 
as that length of time will be largely exceeded, and the high 
railway embankments have had so much additional time to 
consolidate, we think that Parliament may well be satis- 
fied with the usual inspection by an experienced officer 
of the Board of Trade, and not insist upon going past a 
report of a Government Department. 

Power is also sought to levy tolls on vessels moved by 
other than animal power on the Bridgewater canals. 
This is nothing but fair, presuming that authority is 
needed. The maximum charge of 7s. 6d. for the whole 
length of forty-five miles is reasonable ; but we think the 
proviso that this shall be payable on every journey, what- 
ever may be its length, ought to be amended. 

It would thus appear that there is ample matter for 
contention in the Bill, which will no doubt undergo con- 
siderable modification before it becomes an Act. The 
notices were issued under the authority of the Committee 
composed of directors appointed by the shareholders, and 
these gentlemen have since made way for a majority of 
directors appointed by the Corporation of Manchester, 
on the Finance and Works Committee, who now wield the 
executive authority. The power of the purse from which 
the money is now being drawn has made good its claim to 
a commanding voice in the direction of affairs, and we shall 
probably find some further clauses added while the Bill is 
in Committee of Parliament strengthening the hold of the 
Corporation of Manchester on the Ship Canal, and if not 
closely .watched we may see attempts made to gain 
advantages for the citizens of Manchester to the prejudice 
of neighbouring communities. 








THE LONDON ASSOCIATION OF FOREMEN ENGINEERS AND 
DRAUGHTSMEN.—The annual general meeting of this Association 
was held in the K-room of the Cannon-street Hotel, on Saturday, 
the 2nd instant, at seven p.m., when the chairs were occupied b. 
the President, Mr. H. A. Parker, and the Vice-President, Mr. F. 
G. Garnish. A balance-sheet of the past year’s operations was 
submitted and approved after which the resignation of the 
secretary was considered. Several members expressed their 
2 of Mr. Smith’s services during his ten years of office, 
and hoped he might be spared for many years to give them the 
benefit of his counsel and assistance. Mr. William Powrig, 
past President of the Association, was unanimously elected secre- 
tary, and, in thanking the members, said he would endeavour to 
justify their confidence by efficient service. A suggested alteration 
of the rule relating to the application of funds was then discussed 
and adopted, after which, according to custom, the President, 
before retiring from office, read his annual address, which was 
listened to attentively and much appreciated. He reviewed the 
work of the Association during the past year, and made touching 
reference to some prominent members who had been called to go 
up higher during the year. 
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LOCOMOTIVE BOILER DRILLING MACHINE 


MESSRS. BOOTH AND CO., HALIFAX, ENGINEERS 








Tue Encineer 5 


Yay Goes ————— 


LOCOMOTIVE BOILER DRILLING MACHINE. 


BROWN’S TRIPLE ACTION TEA ROLLER. 





to the frame of the machine, and motion is imparted to them 
ee —_— by means of two vertical crank shafts. The lower rolling 
THE above engraving illustrates a drilling machine which: THE accompanying engraving illustrates a new form of surface is a circular table dished from its outer edge to the 
has recently been designed and constructed by Messrs. = triple action tea roller, now being introduced bythe Columto centre, and covered with battens over its whole rolling sur- 
George Booth and Co., Central Ironworks, Halifax, for Commercial Company, Dowgate-hill. The roller of the face, as seen in the engraving. A rotary motion is imparted 


Messrs. Henschel and 
Sohn, locomotive  engi- 
neers, Cassel, for drilling 
the rivet and tube holes in 
locomotive boiler shells. 
As will be seen by the 
engraving, the machine 
consists of a strong bed, 
carrying a standard at each 
end ; each standard is fitted 
with a drill saddle, having 
a steel spindle 2}in. dia- 
meter, carried in a long 
cast iron socket, the front 
end of which is conical, 
and the back end fitted 
with nuts and washer for 
adjustment. The cast iron 
socket runs in gun-metal 
bearings ; the spindles have 
a self-acting and hand-feed 
motion 12in. traverse; the 
feed-screws are fitted with 
gun-metal feed nuts; and 
the spindles can be ad- 
justed vertically, varying 
from 1}in. to 7ft. 6in. from 
the top of the table, by 
either hand or power 
motion. Each drilling head 
is driven separately by 
double and single gearing, 
with a three-speed cone 
and a separate top driving 
motion. The standards are 
moved by racks and 
pinions from 5ft. to 
7ft Gin. from centre of the 
standard to centre of the 
table, the table is fixed in 
the centre of the bed, and 
in the centre line of the 
two spindles. It has four 
universal chuck jaws, which 
will admit of boiler shells 
from 2ft. Gin. to 5ft. 6in. 
diameter, and which can 
be held securely by the steel 
screws shown in each 
chuck jaw. The table is 
also rotated by worm wheel 
and hand wheel, and the 
wheel is adjustable in order 
that various sizes of change 
wheels can be applied, so 
that one turn of the hand 
wheel will give the required 
pitch of the holes to be 


BROWN’S TRIPLE ACTION TEA ROLLER. 
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to it. It has a circular 
door in the centre through 
which the finished roll is 
discharged, and this door 
is sufficiently large to give 
the attendant easy access 
to the inside of .the box for 
the purpose of cleansing it. 
The upper rolling surface is 
also circular in shape, and 
in addition to a gyratory 
motion, it is also made to 
revolve on its own axis. 
Great advantage is claimed 
for this latter movement 
in combination with the 
rotary motion, as it prevents 
the leaf becoming stagnant 
in the upper portion of the 
box when heavy pressure is 
brought to bear on it, and 
at the same time materially 
assists in the rapid 
manipulation of the leaf. 
The case or jacket is made 
of brass, and is carried free 
of both the upper and lower 
rolling surfaces in such a 
manner as to secure perfect 
ventilation, and to prevent 
the leaf from becoming 
heated during the process 
of rolling. The pressure 
to be put on the tea under 
treatment is regulated by 
means of a lever, to one 
end of which is attached 
@ compensating balance 
weight, the position of 
which on the lever deter- 
mines the pressure on the 
leaf; or the upper rolling 
surface may be firmly held 
down on the leaf by means 
of a movable pin, which 
fixes the lever at any de- 
sired point. The machine 
shown takes 300 lb. of 


PrumBaGO MINING IN 
Cryton.—In mining for 
plumbago in Ceylon the 
native miner usually drives 
a shaft until the flow of 
water in the mine cannot 
be contended with. He 


then drives galleries, and this he continues to do as long 
as his lamps will burn; but when they are extinguished by 
bad air he ceases working, and continues upward, refilling 
the shafts he has dug with the débris from the mine. 


drilled. Change wheels are provided in numbers to give | machine is carried on a cast iron frame, and allows the free 
changes from 48 to 78 holes in circumference, orsixteen changes. | passage of a trolley underneath the lower rolling table, to 
The machine, as will be seen, is of good and substantial | receive the rolled leaf when discharged from the machine. 
design, reflecting credit on the designers and makers. The rolling surfaces are carried on sliding surfaces attached 
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SIXTEEN-HORSE DOUBLE-CYLINDER PORTABLE ENGINE 


Down S viave 


DOUBLE-CYLINDER PORTABLE ENGINE. 





THE engine illustrated above is self-contained, and, with 
the exception of the pump, the cylinders form the only part 
bolted to the boiler. The crank-shaft plummer blocks are 
bolted to each cylinder by solid tie rods 2}in. diameter, and 
fixed to the plummer blocks by being screwed into bosses 


cast to receive them. These tie rods also support the front | 


ends of the two trunk guides by being passed through the 
ends of a steel spectacle plate, to which the flanged ends of 
the trunk guides are bolted. The horn plates supporting 
the plummer blocks are of steel, and rivetted to the boiler 
at their lower ends; at their upper ends solid wrought iron 
sole plates are rivetted between them. These sole plates 
have a parallel rectangular recess planed in them to receive 
the plummer blocks, which are planed to slide therein. 
either end of the plummer block sole casting are slot holes, 
the upper sides of which are faced ; in the slot holes are 
droppe 
wrought iron sole plate are passed; large washers are then 
placed over the bolts, and the nuts pulled tight down on the 
washers and ferrules, which act as distance pieces, so that 
the plummer blocks have just room to be a good sliding fit. 
7 this arrangement the boiler is free to expand without 
ecting the centres of the engine, and at the same time the 
age block connections are a good “job,” to use a well- 
nown term. By this arrangement, too, all strains caused 
by the working of the engine are taken through the tie rods 
instead of the boiler. The trunk guides are of special con- 
struction, in so far that the steel crosshead is solid and non- 
adjustable, whereas the bars are adjustable, each bar being 
— of a segment and bolted to the top and bottom of the 
guide. 
In manufacturing the four bars are cast together forming 
a cylinder, on the outside of which are left turning strips, and 
dividing s s are cast in for breaking the bars apart after 
they are bored and turned. The bars are bored to fit the 
crossheads and turned to fit the trunks, which have corre- 
sponding strips left in them to be bored to the same diameter 
as the outside strips on the bars; the latter are broken apart, 
studded at each end in the centre of the turned strip, and 
bolted in their respective places in the trunks. 
arrangement it is claimed that all the advantages of the old 
four-bar system are retained as regards adjustment, and by 
much simpler means. The parts are much freer from 
falling dust and dirt, and the guide is bound to be dead in 
line with the cylinder, which is not always the case with bars. 


The cylinders are steam jacketted, and a diameter 9fin. by | 


14in. stroke. The crosshead is steel, and has a tapered head 
at one end and tapered neck at the other, so that when bolted 
in the crosshead it is impossible for it to get vy d play. The 
connecting-rod at the small end is solid, and has a wedge 
adjustment, locomotive style, and at the large end the 
ordinary jib and cottar adjustment. The crank-shaft is 4in. 
in diameter, and forged out of mild steel. The pump barrel 
and valve-boxes can be removed without disturbing the 
blocks or facings, which are fixed to the boiler independently. 

The boiler shell is made of mild steel throughout, and the 
fire-box of Lowmoor iron. The working pressure is 80 1b., 
the hydraulic test 150 1b. Total heating surface, 334-3 
square feet; length of fire-box shell, 4ft. 2gin.; width of 
fire-box shell, 3ft. 74in.; length of barrel, 8ft. 7in.; diameter 
of barrel, 3ft..14in. The road wheels and fore-carriage, with 
the exception of the nave centres, and the turning, support- 
ing, and locking-bed, are entirely of wrought iron. 


By this | 


At | 


round steel ferrules, through which bolts fitting the | 





MESSRS, ROBINSON AND AUDEN, WANTAGE, ENGINEERS, 


ROBINSON’S PATENT RADIAL ARM ROLLER 
FEED SAW BENCH. 


THE radial arm roller-feed saw bench is now generally 
recognised as a most useful type of self-feeding bench. It 


| can be used for deep and for flat cutting, and the feed being 


continuous, the quantity of work it turns out is very 


large. 
Messrs. Thomas Robinson and Son, of Rochdale, 


have 


RADIAL ARM ROLLER FEED SAW 


MESSRS. ROBINSON AND SON, ROCHDALE, ENGINEERS 
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recently made an improved machine of this class, the special 
feature of which is the mode of mounting the radial arm and 
feed-roller. In this machine, as shown in the accompanying 
illustration, the pillar on which the radial arm swings is 
fixed at the back of the bench and on the side of the saw 


spindle opposite to that of the fence, so that the front Fa | 
is | 


of the bench is left clear and without any obstruction. 
permits the free bringing back of the timber after each cut— 
an advantage that will be specially appreciated when the 
bench is used for cutting up sleepers, which are now largely 
used for packing case making on account of their low 





price. If the bench is required to be worked with hand-feed 
tor jobbing work, or with a rope-feed for sawing round logs, 
the radial arm can be swung to the back of the bench and 
be as much out of the way as if it were completely dis- 
mounted. This roller-feed apparatus can be readily attached 
to any existing plain saw bench or rope-feed bench. It has 
no part projecting beyond the edge of the bench, so that 
when fitted with it a plain bench does not occupy any extra 


BENCH 


space. The radial arm is of greater length than is usual in 

this type of machine, and the feed-roller is in consequence 
| easier adjusted for feeding timber, which varies greatly in 
| thickness ; it is also carried quite free from the fence, and 
| thus obviates all tendency to vibration when deep cutting. 








A Russtan economist has calculated that while an 
English cotton spinner, working ten hours a day, earns 70 roubles 
a month, the Russian cotton spinner, working twelve hours a day, 
only earns 19} roubles. 
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RAILWAY MATTERS. 


Tue first electrical street railway in Russia will be 
constructed in Kiew, a city of about 130,000 inhabitants, and 
situated on the river Dnieper. This street railway will use the 
overhead system, and will be ready for operation in the summer. 


THE cars on the new cable railway in San Diego, Cal., 
have electric push buttons instead of the troublesome dangling 
straps with which to notify the gripman when to stop the car. A 
contemporary says:—Dry batteries are used fer the electric bell 
service, and they are said to be less troublesome than replacing 
broken straps. 


Four surface railway companies in Brooklyn have 
recently obtained from the Board of Aldermen the right to 
substitute electric traction, by the single overhead trolley system, 
for animal traction upon all the street railways operated by them 
in that city. The measure, says the Engineering Record, awaits 
the approval of Mayor Chapin. It is said that the change to 
electricity, as a motive power, will cost over 8,000,000 dols. 


Tue first contract of the railway to connect the East 
Coast of England with the West Coast has been let. This is the 
line sanctioned by Parliament under the title of the Lancashire, 
Derbyshire, and East Coast Railway. The opening section is from 
Chesterfield, in Derbyshire, to the colliery village of Langwith, on 
the borders of Derbyshire and Nottinghamshire. The construction 
of this length has been entrusted to Messrs. S. Pearson and Son, 
the contractors of the Blackwall Tunnel. It comprises ten miles of 
the main line and several miles of branch lines, and includes the 
heaviest works of the central section from Chesterfield to Lincoln, 
In this length there will be three viaducts and two tunnels—one of 
the latter being two miles long. The engineeris Mr. R, E. Cooper. 


By a Bill which the Great Western Railway Company 
has deposited for consideration during the coming session, it is 
»roposed to amalgamate the Colne, the Oldbury, the Newent, the 

and Ledbury, and the Wellington and Severn Junction Rail- 
way Companies with its own company. It also seeks to vest 
in itself the powers of the East Usk Railway Company, and 
the undertaking of the Laidlow and Clee Hill Railway Company in 
itself and the London and North-Western Railway Company 
jointly. The Great Western Company also proposes to make new 
railways at Shirehampton and Henbury, in Gloucestershire, and at 
Taunton, and also to lay an additional line of rails over several 
level crossings on the Cornish portion of its system. It also 
seeks powers to widen the viaduct over the Severn at Shrewsbury, 
and to carry out other works in that locality in connection with 
widening the line. 


Messrs. SIEMENS AND HatskE in Berlin have prepared 
plans for the construction of a network of elevated railroads in the 
city of Berlin, which will use electricity as a motive power. All 
cars will be equipped with motors, and will be run separately 
every two or three minutes. In cases, however, of great traffic, 
trains are to be formed of two to four of these motor cars. A 
service of eighteen hours a-day is proposed. It has been esti- 
mated that each car on each run between the terminal points of 
the line will carry forty passengers, and that 15,000,000 to 
75,000,000 passengers will be carried in each year. The cost for 
constructing these elevated railroads of double track has been 
calculated to be £120,000 per mile. The present plan is to construct 
only the south line, of only five and a-half miles in length, pro- 
vided, of course, that Governmental sanction can be obtained, 
which is considered doubtful. 


Tue first accident on record on the New York elevated 
lines, which is directly accountable to the existence of very sharp 
curves on the line, occurred on a recent Sunday. The Engineering 
News says the truck of one of the engines, running bunker fore- 
most, according to the usual practice in one direction, was derailed 
rounding the 90ft. radius curve just above the Park-place station. 
The train was, as usual at this point, only running about five miles 
per hour, being approaching a station as well as rounding the 
curve. The truck wheels managed to get outside the wooden guard 
rails, which are not continuous around the curve, and ploughed 
along over a dozen or so ties, doing no great damage, but causing a 
block of considerable duration. A collision soon followed between 
the fourth and fifth following trains. After four trains in succes- 
sion had been duly stopped, the engineer of the fifth train, in 
broad daylight, on a dead straight track, after stopping at a station 
where he was notified of the block, and in the face of a red danger 
signal conspicuously displayed from the rear of the train ahead, 
deliberately ‘‘ pulled out” and ran into the said danger signal and 
its attached car with such force as to derail two cars. The incident 
is another and forcible illustration of the inherent fallibility of the 
human mind and human muscles, a fallibility which must be 
reckoned with and guarded against in al] safe systems of working. 

Tue record of United States train accidents in Novem- 
ber includes 112 collisions, 110 derailments, and four other acci- 
dents, a total of 226 accidents, in which 69 persons were killed 
and 207 injured. These accidents are classified by the Railroad 
Gazette as follows :— 


Crossing 
Rear. Butting. and Total. 
other. 


Collisions : 

Trains breakingintwo .. .. .. .. 8 _- _ 8 
Misplaced switch .. .. <=. .. o- «- 8 1 2 11 
Failure to give or observe signal .. .. 12 — 2 14 
Mistakein givingorunderstandingorders — 15 — 15 
Miscellaneous .. ee eee oe ee 23 
Unexplained .. eee ee 41 

Total .. 54 29 29 .. 112 


Derailments: Broken rail, 6; loose or spread rail, 5; defective 
bridge, 1; defective switch, 4; broken wheel, 5; broken axle, 7; 
broken truck, 4; fallen brake beam, 2; broken car, 1; broken 
coupling, 1; fallen brake rod,1; misplaced switch, 10; careless 
running, 1; track repairers, 1; runaway train, 1; bad switching, 2; 
derailing switch, 1; animals on track, 8; landslide, 1; malicious 
obstruction, 8; unexplained, 40; total, 110. Other accidents: 
Boiler explosion, 2; broken side rod, 1; other causes, 1; total, 4, 
Total number of accidents, 226. 


Sours YorksHireE and North Derbyshire are benefitting 
materially by modern railway enterprise. The Dore and Chinley 
Railway, which is steadily approaching completion, will give 
Sheffield an alternative route to Manchester, in addition to opening 
out a hitherto closed country of rare beauty and interest. The 
traffic to be brought by this new undertaking has led the Midland 
Company to decide upon widening its line from Dore Station to 
Sheffield—a distance of six miles—and erecting most extensive 
goods sheds and new bonding warehouse. The Midland 
are also making an incursion into the Chapeltown coalfield, 
which they will tap by spur line. This is a return for the 
movements of their energetic rival, the Manchester, Sheffield, and 
Lincolnshire Company, which has now in operation the extension 
from Beighton to Chesterfield, tapping a rich coalfield and 
several ironworks en route. Another great scheme, particularly 
for North Derbyshire, is what is known as the East to West 
Railway, which is certain to give a great impetus to the coal trade of 
the country. Very little coal is at present exported from Derby- 
shire, the South and West Yorkshire coalowners having almost a 
complete monopoly of the business with Hull. The new line, it is 
expected, will permit the Derbyshire mineowners to obtain their 
share of the export business, which is rapidly increasing. The 
first contract of the new line has been let, and it is announced 
that the work will soon be commenced. Chesterfield, ‘‘ the city of 
the crooked spire,” familiar to all travellers by the Midland 
expresses, will reap decided advantage, both by the extension of 
the Manchester, Sheffield, and Lincolnshire, and the construction 
of the East to West Railway, 





NOTES AND MEMORANDA. 


A New York paper describes a remarkable building 
which is soon to be erected on William-street. It will be entirely 
fire-proof, twelve storeys high, “~ wholly of steel, with the 
glass framework of steel pillars. e have heard of something like 
this before as existing in this country. 


THE first basic steel plant in Sweden has been con- 
structed in the large Domnarfoet Ironworks, so that the Granzes- 
berg iron ore can now be utilised on the spot to a greater d 
than formerly. The large percentage of phosphorus contained in 
the ore has hitherto made it unsuitable for local requirements. 
Three basic converters were erected during the summer, The 
first tests have turned out very satisfactorily. h converter has 
a capacity of about thirty tons. The construction and starting of 
the plant has been done under the superintendence of Mr. F. 
Waelkampf, from Haspe, in Westphalia, and the cost amounts to 
more than £25,000. 


Tue largest plate of glass in Philadelphia is 8ft. 4in. by 
16ft. 8in., and it was manufactured at Kokomo, Ind. The firm 
which had the contract for furnishing the glass first placed its 
order with a Pittsburg company, which was unfortunate enough to 
break two plates of that size in preparing them for transportaticn. 
There are several others which nearly equal this one in size, 
There is one 194in. by 100in., another 140in. by 144in., and one 
which was recently replaced, an infuriated bull having gone 
through its 198in. by 98in. The largest plate of glass in the 
United States is in stock at Kokomo, and is 16ft. 8in. by 11ft. 8in. 
This is much smaller than plates exhibited at Paris in 1879 by the 
St. Gobain Factory. But the Americans are getting on, and 
rapidly learning what the manufacture of glass really means. 


THERE were fifty-five Departments in France in which 
the population dec between 1886 and 1891. The greatest 
decrease was in the Department of the Lot, 17,629; Aveyron 
comes next with a falling off of 15,359; after which comes the 
Aude, with a decrease of 14,708. Aisne, Ariége, Dordogne, Gers, 
Lot et Garonne, Haute Saone, Orne, Tarn, and Yonne all show a 
falling off in their population, varying between 13,000 and 10,000. 
In twenty-six other Departments the decrease in the population is 
between 10,000 and 5000, and in sixteen other Departments the 
falling off is below 5000. The statistics, says the Paris correspon- 
dent of the Standard, show that an increase in the population has 
taken place in all the towns of France having a population of over 
30,000, with the exception of nine, in which the decrease varied 
between 4732 for Nantes and 179 for Le Mans. 


M. Morssan has, according to the Annales de Chimic 
et de Physique, succeeded in isolating fluorine gas. Its intense 
affinity for other substances renders this isolation difficult. Many 
different sorts of flames are produced by allowing fluorine gas to 
come into contact with other elements. ith hydrogen, combina- 
tion takes place explosively even at a temperature of — 23 deg., and 
in the dark. If a tube delivers fluorine into an atmosphere of 
hydrogen, a very hot blue flame, bordered with red, at once 
appears at the end of the tube. Bromine vapour combines with 
fluorine in the cold, with —_—* of a very bright, but low 
temperature, flame. But the most beautiful of all these ex- 
traordinary displays of chemical activity is the reaction between 
fluorine and silicon. The cold crystals immediately become white 
hot, and then burn with a very hot flame, scattering showers of 
stars in all directions. 


Tue Registrar-General reports that the deaths regis- 
tered last week in thirty-three great towns of England and Wales 
corresponded to an annual rate of 33-0 per 1000 of their aggregate 
population. The deaths registered in each of the last four weeks 
in the several towns, alphabetically arranged, corresponded to the 
following annual rates per 1000 :—Birkenhead, 27°8 ; Birmingham, 
20°0 ; Blackburn, 20-9; Bolton, 30°5; Bradford, 15:7; Brighton, 
51°5 ; Bristol, 24°0 ; Burnley, 21°9 ; Cardiff, 23°4 ; Croydon, 33°4 ; 
Derby, 23-4; Gateshead, 35°3 ; Halifax, 19-2; Huddersfield, 14°6 ; 
Hull, 25:7 ; Leeds, 25-1; Leicester, 17°1 ; Liverpool, 42°0 ; London, 
40°0; Manchester, 26°6; Newcastle-on-Tyre, 31°5 ; Norwich, 40:1 ; 
Nottingham, 22°5; Oldham, 26°4; Plymouth, 21°9 ; Portsmouth, 
57°0; Preston, 22°5; Salford, 24:4; Sheffield, 20°3 ; Sunderland, 
25°5 ; Swansea, 38°4 ; West Ham, 33°6 ; Wolverhampton, 48°1. In 
London 2680 births and 3271 deaths were registered. Allowing 
for increase of population, the births were 186 below, and the 
deaths 1193 above, the average numbers in the corresponding weeks 
of the last ten years. 


At the meeting of the French Meteorological Society 
on December Ist last, M. Angot presented the results of tempera- 
ture observations made during the year 1890 on the Eiffel Tower 
at 515ft., 646ft., and 990ft. above the ground. During the night, 
the temperature increases up toa mean height of about te, 
then decreases, slowly at first, and afterwards more rapidly; at 
about 1000ft. the mean decrease of temperature is about 1°4 deg. 
per 328ft.—100m. During the day the temperature decreases 
constantly from the ground upwards; in the lower strata the 
decrease is slower in winter than in summer. In the latter season 
it amounts to 25 deg. per 328ft.; but above 500ft. the rate of 
decrease does not show a decided annual variation ; the amount is 
about 1°6 deg. per 328ft. It is worthy of remark that at a height 
of 984ft.—300m.—in open air, the decrease of temperature is 
extremely rapid, both during the night and during the day, and 
nearly approaches the theoretical value of the law of the adiabatic 
expansion of gases. 

At the September meeting of the New England Water- 
works Association, Mr. H. G. Holden, Superintendent of the 
Nashua, N.H., Waterworks, stated that owing to the sandy loam 
soil in that city he was enabled to put in his service pipes at very 
little expense. In the principal part of the city, it is customary 
to dig a trench from the main to the sidewalk, approximately as 
long as the pro service, which is now always galvanised iron, 
and then tap the main for a corporation cock. A piece of lin. 
hose about 26tt. long is then connected by a union to a corpora- 
tion cock, and at the other end by another union to a length of 
galvanised pipe. When everything is ready, water is turned on 
at the corporation cock and the pipe pushed into the earth for its 
entire length. It is then disconnected and another length added, 
which is pushed in by the same means. In this manner it is often 
possible to run as far as 50ft. and save tearing up a lawn. Two 
men will frequently put in four services a day, and Mr. Holden 
estimates that nine-tenths of the supply pipes are thus put in. 


Tue outfall sewer at Laconia, N.H., which was 
recently completed by contractor F. L. Allen, of Worcester, Mass., 
runs for a distance of about 1000ft. through a swamp, and then 
terminates in a line of 14in. cast iron pipe t. long, which is laid 
through a submerged sand bar in the river at that place. This 
cast iron section, the Engineering Record says, was constructed as 
follows:—A line of sheeting was built out on each side of the 
pro line of the pipe and connected at the outer end by a 
bulkhead. The earth was then excavated to the desired depth. 
While this was being done the caulkers were at work jointing the 


———o 


MISCELLANEA. 


In the construction of the proposed Blackwall Tunnel 
under the Thames for the London County Council, Mr, J. H, 
Greathead has been retained for consultation during the execution 
of the work by the contractors, 


Tue journal Le Havre announces that the firm of 
Normand has signed a contract with the French Government for 
vorpedo-boat of 24 knots speed. A premium of £80 is to be paid 
for every tenth of a knot in excess of the stipulated rate, 


Ow1nG to pressing engagements in this country, it is 
understood that Mr. Deacon, M. Inst. C.E., has had to decline 
the proposal of the ene Government that he should act as 
English member of the International Commission to be appointed 
in reference to the drainage of Cairo. 


Ir is interesting to note, says the Northern Echo, that 
the first shipment of goods that has ever been made from Middles. 
brough to Delagoa Bay has just been dispatched, and there is the 
prospect of a new market. The cargo consisted of pig ircn, coals 
and coke, bridge work, miscellaneous machinery, cement, &c., the 
a being made by Messrs, John Stevenson and Cowper, of 
Middlesbrough. 


An early meeting between the Committees of the 
Midland Iron Trade Wages Board and the North of England 
Wages Board, , speaiated to consider the proposal for the new 
national iron trade sliding scale, is expected. T ~ proposal is that 
bi-monthly returns of the average iron selling prices in each 
district shall continue to be taken out, and after an addition to 
both scales, an average to be struck between the two. The Mid- 
= 0 are very anxious for a meeting, and await a fixture by 

sleveland, 


THERE is reason to hope that the strike in the coal 
trade of the counties of Fife, Clackmannan, and Kinross has been 
averted. A conference was held on Tuesday between the employers 
and the miners’ representatives, and after several offers had been 
refused the masters’ agreed to modify the reduction in wages from 
15 per cent., which they wished to enforce, + r cent. This 
was conditional on the men employed at Lo’ eatvals mines, 
who have been on strike for six weeks, returning to work. The 
men’s delegates have received no instructions to accept a 
reduction ; but a compromise, it is now believed, will be agreed to, 


Tue Liverpool papers give Mr. Deacon's report, of 
the 19th inst., onthe Vyrnwy Aqueduct Tunnel under the Mersey, 
from which it ap that after a delay of ten days, during which 
a large section of the old driving shield was cut out and renewed, 
the work has been resumed with most satisfactory results, At 
the date of the report the tunnel had been driven and lined for a 
length of 430ft. out of 805ft., as much as 10ft. Gin. having been 
done in a single day. This is very rapid work. Mr. Deacon 
remarks that—even including necessary delays—‘‘the rate of 

rogress since the commencement of the work on the 12th Novem- 

r, 1891, has been very high—much above the estimated rate.” 


A company has_ been formed, under the title, John 
Wilkes, Sons, and Mapplebeck, Limited, for the purpose of 
acquiring the old-established businesses of John Wilkes and Sons, 
Bordesley Mills, Liverpool-street, Birmingham, and John Wilkes, 
ag sores and Co,, Abberley-street, Birmingham, together with 
the freehold land, works, machinery, stock-in-trade, and effects 
belonging thereto respectively. The trades carried on are those 
of metal rollers, copper smelters, refiners, manufacturers of brass 
and copper sheets, tubes, wire, &c. The nominal capital is 
£250,000, in 50,000 shares of £5 each. An issue of £185,500 is now 
offered to the public. 


A CONFERENCE of Tyne, Wear, and Tees shipbuilders 
was held at Sunderland on Monday. One of the subjects before 
the meeting was the Eight Hours Question. The workmen in the 
es submitted a scheme for starting work at half-past six, 
and leaving off at five for thirty-four weeks in the better portion 
of the year, and of working from eight in the morning till five at 
night for seventeen weeks in winter ; to finish all the year round 
on Saturdays at noon. The pro 1 was not favourably received 
by the employers, who were of opinion that such an important 
revolution should not be applied in one district, but should be 
made national if at all. There was some talk of a joint conference 
of shipbuilders in the United Kingdom on the subject. Mr. J. Y. 
Short, one of the promoters of an eight hours day in Sunderland, 
was asked to attend the conference on the subject, but for certain 
reasons he declined. The employers’ decision will be officially com- 
municated to the men in the course of a few days. 


At a meeting of the Managing Committee of the 
Frankfort Electrical Exhibition, held on mber 28th, 1891, Mr. 
Sonnemann, the president of the committee, submitted a pre- 
liminary report on the financial results of the exhibition. The 
total expenditure amounted to 1,362,000 marks, while the total 
receipts were 1,514,000 marks, showing a clear profit of 152,000 
marks. It is proposed, says the Times, to dis: of this surplus 
in the following manner :—Gratifications and ries to officials still 
employed ; publication of the official report on the exhibition, and 
of the report of the testing commission; a bonus of 15 per cent., 
previously stipulated by contract, to Herr Oscar von Miller, to 
whose efforts the success is partly due; repayment of the grant of 
50,000 marks made by the municipality of Frankfort and of the 
grants made by the Frankfort Chamber of Commerce and two 
private persons; and, finally, repayment of part of the payments 
made by exhibitors for hire of space and supply of motive power. 


AFTER much consideration of plans, says the Building 
News, the Dean and Chapter have just commissioned Messrs. 
John Smith and Sons, Derby, the well-known clockmakers, to make 
a new clock toreplace the old oneinthe south-west tower of St. Paul’s 
Cathedral. The old clock strikes the hours on the old “ Phelps” 
bell, but the new one will strike upon ‘‘Great Paul,” which is 
nearly 17 tons weight, with a hammer weighing 680lb. The 
quarter chimes will be struck much the same as before, but pro- 
vision will be made in the clock so that the chimes on four bells 
may be added at a future time. The two dials, which are l6ft. 
diameter, will be unaltered, except that the central part will be 
arranged for illumination at night. The clock movement will be 
a very large piece of machinery, designed by Lord Grimthorpe, 
and it is guaranteed by Messrs, Smith and Sons to keep time with 
very great accuracy. There will be es precision apparatus, 
whereby the first blow of the hours will fall within one second of 
Greenwich time, and the first blow of the three-quarters will also 
strike with the same accuracy. 


Luoyp’s have issued a circular calling attention to the 
straining which takes place in the structure of petroleum bulk 
steamers through the improper use of water ballast. The circular 
says :—‘‘ Sufficient care has not been taken to insure that the tanks 
have been quite filled, and kept filled; and a deep empty tank 
has even sometimes been run up at sea whilst the vessel was en- 
countering heavy weather. y these means great strains and 
damage have been caused from masses of free water being brought 

gainst the bulkheads internally. Carrying liquid in bulk, inde- 





sections of pipe as they lay on the top braces of the sheeting. The 
work was done very carefully, and when completed tackles were 
rigged every 12ft. along the trench. The falls of the tackles were 
marked at regular intervals, the marks being spaced so that in 
letting out the fall from one mark to another the pipe would sink 
the same amount at each tackle. When everything was ready the 
tackles were drawn tight, and the upper braces on which the pi 
line rested were removed. The pipe was then lowered 3ft. and the 
braces replaced. The second line of braces was then removed, the 
pipe again lowered, and this operation repeated until the line 
rested on the bottom. The work was conducted very carefully, 
and the line showed no leaks when tested, 





pendently of the nature of the cargo, causes considerably more 
straining on the plating and rivetting of vessels than would occur 
in carrying general cargo. Provision should be made so that the 
consecutive tanks in the midship part can be quite filled. These 
spaces should be subdivided, particularly at the fore end, to such 
an extent that the trim of the vessel will admit of the tanks being 
— filled, without the statutory depth of loading being exceeded. 

xperience has alsu shown that danger arises from not filling the 
water spaces at the end of the stokehold with water, so as to pre- 
pear oil finding its way into the coal bunkers and saturating the 
coal ? 
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+ * With this week’s number is issued as a Supplement the Index 
"io the Seventy-second Volume, Also a two-page engraving of the 
Triple-expansion he ory H.M.S. Hawke. as issued 
by the Publisher includes copies of the Supplements, and subscribers 
are requested to notify the fact should they not receive them. 
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TO CORRESPONDENTS, 


Registered Telegraphic Address, ‘‘ENGINEER NEWSPAPER, 
LONDON.” 





*,* We cannot undertake to return drawings or manuscripts; we must there- 
fore request correspondents to keep copies. 

*,- In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

W. G. (Tillington-street).—You will find all the information available in 
the letters of our own correspondent in ‘‘ Wales and the Adjoining 
Counties,” published every week. 

E. H. F.—There is no paper published in the United States that does quite 
what you want done in the way of advertising. The columns of the non- 
technical daily press are freely used for this purpose. However, you 
might try the “ Engineering and Mining Journal,” published at 27, 
Park-place, New York. 

J. D. (Deptford).— The City of New York and City of Paris are sister 
ships. he former was illustrated and described in our impression for 
July 18th, 1888. The gross tonnage of the ship is officially stated to be 
10,500 tons, but the displacement is, we believe, over 12,000 tons when 
fully loaded. She is 525/ft. long on the water-line, 560ft. over all, 68} ft. 
beam, and 42ft. deep. 





KING'S DETACHING HOOKS. 
(To the Editor of the Engineer.) 


Sin,—Can any readers give me the address of the makers of King’s 
detaching hooks for preventing overwinding ? 8. E. B. 
Plymouth, January 20th. 


CHILLED IRON ROLLERS. 
(To the Editor of The Engineer.) 


Sir,—I should feel obliged if any of your readers could kindly inform 
me which is the most suitable tool to flute chilled iron rollers about 14in. 
diameter by 86in. long, and the kind of machine generally used for the 

J.8. 


urpose. 
January 19th. 





THE VULCAN FIRE ENGINE. 
(To the Bditor of The Engineer.) 

Sir,— We notice in your issue of the 15th inst. an article describing our 
steam fire engine, in which you state the fore carriage is of “‘ cast iron,” 
this is an error and should read ‘“‘ wrought iron.” There are no cast iron 
parts whatever in the igs or framework. 

Tue Fire ss MANUFACTURING CoMPANY, 
pro F. 


London, January 18th. Marren Hate. 





SUBSCRIPTIONS. 

Tue EnoineEr can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office on the following terms (paid in advance):— 

Half-yearly (including double number) .. .. £0 148. 6d. 
Yearly (including two double numbers, -- £1 98. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum will 
be made. Tue ENGINEER is registered for transmission abroad. 

4 complete set of Tak ENGINEER can be had on application. 

In consequence of the reduction of postage on newspapers to one uniform 
rate for any destination outside the United Kingdom, Foreign Subscrip- 
tions will, until further notice, be received at the rates given below :— 
Foreign Subscribers paying in advance at these rates will receive 
Tue Enoneer weekly and post free. Subscriptions sent by Post-office 
Order must be accompanied by letter of advice to the Publisher. 

Tain Paper Copirs— 


Half-yearly .. ° £0 18s. Od. 

Yearly ee ° e £1 16s. Od. 
Tack Paper Copirs— 

Half-yearly .. 1. «2 ce 0c cc o¢ oo SL Os. Sd. 

Yearly ae ee “4 -- £2 08. 6d. 


ADVERTISEMENTS. 
*,* The charge for Advertisements of four lines and under is three shillings, 
for every two lines rds one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more, the charge is ten shillings ver inch. All 
single advertisements from the country must be accompanied by a Post-office 
in payment. Alternate Advertisements will be inserted with all 





practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition, 
ices for Displayed Adverti ts in ‘‘ ordinary” and ‘ special” positions 





rices for Displayed A 
will be sent on application. 
Advertisements cannot be inserted unless delivered before Six 
o'clock on Thursday evening; and in consequence of the 
necessity for nes to press early with a portion of the edition, 
ALTERATIONS to standing advertisements should arrive not 
later than Three o'clock on Wednesday afternoon in each week. 
Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. Sydney White ; all other 
letters to be addressed to the Editor of THz ENGINEER. 





MEETINGS NEXT WEEE. 


Tue InsTiTvTION oF O1viL ENoingEerRs. — Tuesday, January 26th, at 
25, Great George-street, Westminster, S.W., iw Ordinary meeting. 
Paper to be further discussed, ‘‘ On Weighing shines,” by Wilfrid Airy, 


B.A., M. Inst. C.E. day, January 29th, at 7.30 p.m. Student’s 


a Papers: ‘‘ The Evolution of Rotating Projectiles,” by William 
H. D. Cleminson, Stud. Inst. C.E.; ‘‘The Manufacture of Forged Steel 


Projectiles,” by D. Carnegie, Stud. Inst. C.E. 


InsTITUTION OF ELEcTRICAL Enoineers.—Thursday, January 28th, at 
the Institution of Civil Engineers, 25, Great George-street, Westminster, 
8.W., at8p.m. Ordi meeting. By adjournment from the 14th, 
Inaugural Address of the President, Professor W. E. Ayrton, F.R.S. 

LiveRPooL ENGINEERING Sociery.—Wednesday, January 27th, at the 
Royal Institution, Colquitt-street, at 8 p.m. Ordinary meeting. Dis- 
cussion on Mr. A. J. Maginnis’s paper, entitled ‘‘ Transatlantic Lines 
and Steamships.” 

Hutt anv District [NsTiTUTION OF ENGINEERS AND NAVAL ARCHITECTS. 
—Tuesday, January 26th, at 8 p.m. General meeting. Paper, ‘The Size 
of Ships in Relation to Deadweight, Speed, and Coal Endurance,” by Mr. 
F. Somerscales. 


Tue Sanitary Institute. — Friday, January 29th, at the Parkes 
Museum, W.,at 8p.m. ‘“‘ Ventilation, Warming, and Lighting,” by Sir 
Douglas Galton, K.C.B., D.C.L., LL.D., F.R.S. 

METEOROLOGICAL Socirery.—In consequence of the funeral of H.R.H. 
the Duke of Clarence and Avondale, K.G., on Wednesday last, the 
meetings fixed for that date are postponed to January 27th. 

Society or Arts.—Monday, January 25th, at 8 p.m. Cantor lectures: 
‘Developments of Electrical Distribution,” by Professor George Forbes, 
F.R.S. ture I.—Low-pressure supply—Comparison between 1885 and 
1892—Central stations versus isolated plants—Electricity versus gas—Cost 
of feeders and distributing mains—Management of feeders—Use of 
recording apparatus—House wiring—Three-wire system—Five wires — 
Use of motor-dynamos as p ti Batteries—Conductors. Tues- 
day, January 26th, at 8 p.m. Applied Art Sectien. ‘ The Woodcuts of 
Gothic Books,” by William Morris, M.A. Wednesday, January 27th, at 
8p.m. Ordinary meeting. ‘The Scientific Value of Lovibond’s Tinto- 
meter,” by F. W. Edridge-Green. 











DEATHS. 


On the 15th inst., at Hurst Lea, Sevenoaks, Mary Ann, widow of the 
late Epwarp Humpurys, of Deptford Pier, 8.E., aged 74. 


On the 17th January, at his residence, 27, Anerley-park, Anerley, 8.E., 
Francis Marty, late Chief Constructor of Pembroke Dockyard, aged 72. 
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COAL CONSUMPTION IN MEN-OF-WAR. 


THE annual reports of Mr. Mellville, chief of the 
Bureau of Steam Engineering in the United States, 
always contain useful and interesting information. That 
for the year 1891, although dated October 12th, has not 
long been in this country, some time elapsing after it had 
been written before publication. It forms no exception 
to the general rule. A large portion of it is devoted to 
the consideration of the pay and position of engineers, 
machinists, and firemen in the United States Navy, and 
recommendations to Congress, about all which we may 
have something to say at another time. For the present 
we shall confine our attention to a statement made by 
Mr. Mellville, the importance of which, in one sense, 
can scarcely be over-rated. It is simply that ships 
of war, fitted with the most modern engines and 
boilers, burn far more coal per horse - power than 
is commonly believed; and that. as a consequence 
their radii of operation is nothing like so great as those 
stated in official documents. We shall explain in a 
moment the nature of the basis of Mr. Mellville’s conten- 
tion, but before doing this it is desirable that the bear- 
ings of the question should be fully comprehended. It is 
commonly assumed that triple-expansion engines in the 
navy will burn at the most about 2 lb. of coal per indi- 
cated horse-power per hour. A ship indicating 10,000- 
horse power, and steaming, say, 15 knots, will run 360 
knots per day, and burn in round numbers nine tons of 
coal per hour, or 216 tons in twenty-four hours. If she 
carries 750 tons of coal, as she dare not leave her 
bunkers quite empty, she can steam for three days 
only at full speed, and will run in that time 1080 miles. 
Steaming at seven knots she will need about 1100-horse 
power, and burn in round numbers 24 tons per day. 
She will run per day 168 knots, and she can keep the sea 
for about twenty-seven days, and run 4500 miles. Her 
radius in the first case would be officially stated as 
1080 miles, and in the second as 4500, and various 
arrangements for re-coaling can be based on such calcula- 
tions. It will be seen that it would be of the last 
importance in war time that it should be known precisely 
how far a ship might venture from a coaling port. Thus, 
under the circumstances stated, our imaginary ship dare 
not go further than 500 miles from a coaling port if she 
had to run at full speed out and home, and it is very 
easy to see that a mistake in the figures might entail 
extremely disastrous results. 

Now, unfortunately, no experiments pretending to be 
exact have ever been made on a large scale in this 
country to ascertain the coal consumption of warships. 
Now and then a rough kind of measurement is made 
during trial trips. The only persons who really know 
much about the matter are the engineers in charge; and 
if they have the luck to get a continuous run, say, from 
Portsmouth to Gibraltar as nearly as possible at the same 
speed all through, they can arrive pretty clearly at the 
actual consumption needed to drive their ship at a 
given speed; but there is still left plenty of room for 
error. Mr. Mellville has taken the bull by the horns, 
and carried out a series of experiments to settle the 
question—for the United States Navy, at all events. 
The results of the trials are sufficiently startling. The 
vessels tested were the Concord, the Newark, and the 
Bennington. The coal was accurately weighed before- 





hand into bags containing 1101b. each, so that it was an 
easy matter to secure absolutely trustworthy figures. 
For the Newark there was a supplementary coal con- 
sumption trial, when two boilers were used with forced 
draught under conditions as nearly identical as possible 
with those of the contract trial, the coal being weighed 
on a platform scale as taken from the bunkers. It was 
assumed that the coal burned per square foot of grate 
would be the same in the two cases, and this is probably 
nearly true. 

“The results,” says Mr. Mellville, ‘obtained from 
these accurate trials give the first trustworthy figures 
in regard to the coal required per horse-power under 
forced draught full power that have ever been pub- 
lished. They show conclusively, what this Bureau 
has steadily maintained, that the figures so often 
published in estimates of coal endurance are entirely 
too low, and that the radii of action predicated there- 
from are entirely too high. While these results will 
undoubtedly be a source of regret to all who had 
mapped out fields of usefulness for our vessels based 
on the more roseate view, there can be no doubt that the 
best interests of the Government have been served by 
finding out the truth. It is sure to be brought home to 
us some day, and it is far better that we should know it 
now, and act upon it by providing large coal capacity, 
than wait for the humiliation of a ship found to be help- 
less when we were most in need of her services.” 

These™ships have triple-expansion horizontal engines. 
The Newark indicated 9131-horse power, including all 
auxiliaries, and burned 2°4341b.; the Concord indicated 
8513 horses, and burned 2°76]b.; and the Bennington 
indicated 3533-horse power, and burned 2°6 1b. of coal 
per horse per hour. The coal in the bunkers of the 
Newark was, we are told, semi-bituminous and excellent, 
the coal for the other two ships was anthracite, and also 
excellent. The rate of consumption was not very high 
for forced draught, being about 40 1b. per square foot per 
hour. The highest air pressure was 2°45in., the lowest 
2:25in. The trials lasted four hours, and were in all 
respects complete and satisfactory. Wesee no reason to 
think that English engines would do any better, and we 
believe that consumptions anywhere near 1} 1b. per horse 
per hour with the engines going at full speed exist only 
in the sanguine imaginations of a few, and we do not 
believe that the action of the moderate forced draught 
we use makes any material change for the worse as com- 
pared with the results to be had when the fires are pushed 
as much as possible with natural draught—which, indeed, 
in a man-of-war, always means assisted draught, the fans 
running even though the stokehold air doors are not shut. 

Mr. Mellville is not content with making a bald state- 
ment. He goes on to show why great economy is not tc 
be expected, and his words are suggestive and instructive. 
He admits that naval engines are not so economical as 
those in merchant ships, and goes on: “ An interesting 
comparison of the conditions of the two cases is furnished 
by the Baltimore of our Navy and a merchant steamer 
called the Iona, which have about the same displace- 
ment—4450 tons. The Baltimore’s machinery developes 
10,000 indicated horse-power, that of the Iona 700 indi- 
cated horse-power. The Baltimore has room for only 
17,000 square feet of heating surface in her boilers with a 
ratio to grate surface of less than 30, while for the Iona 
the figures are 3160 and 75. The Iona works always at 
full power, and secures a speed of about 8} knots; 
for this same speed the Baltimore would require 
more power on account of the friction of the 
enormously larger engines. But the great economy is in 
the boilers. With the enormous amount of heating 
surface for the power developed the Iona can evaporate 
105 lb. of water per pound of coal, while the Baltimore 
probably does not exceed 8lb. The Baltimore’s boilers 
weigh 490 tons for 10,000 indicated horse-power, and the 
Tona’s 122 tons for 700 indicated horse-power. Were the 
Baltimore’s boilers built for economy instead of power, 
on the same ratio as the Iona’s, they would weigh 1743 
tons, or nearly twice as much as the entire machinery of 
the Baltimore does. The comparison was made between 
these two ships purposely, because they are supposed to 
be of best English design. In other words, economical 
machinery means heavy machinery taking up much 
room; but the power required in swift war vessels of 
moderate size is so great that to make the machinery 
both powerful and economical the whole ship would have 
to be given up to it. As the great requisite in our ships 
is powerful but light machinery, economy must of 
necessity be sacrificed.” 

No doubt some of our readers will be prepared to 
traverse Mr. Mellville’s statements, and to argue that 
large dimensions are not essential to economy. He has 
said enough, however, to show that the figures concerning 
coal consumption which appear in the Naval Annual 
are probably very misleading; but we have at least the 
satisfaction of knowing that in all likelihood none of our 
neighbours are a bit better off than we are. 


CAPITAL AND LABOUR. 


WE believe that our pages are read by many whose 
sympathies in all labour questions go with the men and not 
with the employers. To these we commend the careful 
perusal of the report by the United States Consul at Auck- 
land, New Zealand, which report will be found on page 42 
in our lastimpression. After giving a detailed account of 
the action which labour has taken, and stating the nature 
of its demands, he goes on:—‘‘ Unless there is a modifi- 
cation of the labour demands in the near future, a crisis 
is certain. Capital is frightened, and will not be employed 
in new undertakings, or in developing new industries, 
until a better understanding between it and labour is 
obtained. The want of this is a serious loss, both to 
labour and every interest in the Colony.” New Zealand, 
with an area of 104,000 square miles, has a population of 
about 650,000. The United Kingdom has an area of 
121,000 square miles, so that New Zealand is not much 
smaller. It is clear, therefore, that there is ample 
room for immigrants in the Islands, and it is obvious that 
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capital ought to be able to find ample opportunities for 
its useful and remunerative employment. But New 
Zealand does not progress. Her advance is very very 
slow. The American Consul has given one sufficient 
reason for this. 

The picture he presents is eminently instructive. We 
have before us a community in which labour has prac- 
tically itsown way. Inthis old country we are told, time 
after time with pertinacious insistance, that labour can- 
not get fair play, that the capitalists are too strong, that the 
great army of workers is unmanageable from its size, that 
the interests of the workers are so numerous, varied, and 
conflicting that thorough organisation is almost impos- 
sible. In New Zealand, however, labour is, apparently, 
in the ideal condition of which the apostles of New 
Unionism dream. The organisation is practically perfect. 
Nothing is wanting to secure the millennium of labour but 
the passing of an Act of Parliament the general features 
of which are lucidly described by the American Consul. 
It is not indeed “an Act to give everybody everything,” 
but very nearly. Everybody, of course, meaning those 
who are unfortunately obliged to work more or less with 
their hands in order that they may get bread. This Act 
has not yet been passed, but it probably will be. As it 
is, without the Act, labour is so powerful that the inter- 
ference of the Colonial Parliament seems to us to be super- 
fluous. We really are unable to say what more labour can 
demand and at the same time leave even ashred of liberty 
to the rest of the community. What is the result of this 
condition on the country? The answer is contained 
in three words, “ Capital is frightened.” There are laws 
entirely beyond the control even of the most powerful 
trades union. Nothing that the labour party can do will 
induce capital to embark in enterprises over which it 
would have no control. The whole arrangement is one- 
sided, and the result is that New Zealand, instead of 
advancing in wealth and material prosperity, remains 
poor and thinly-peopled. It may be said, of course, that 
there are many other causes at work tending to the same 
end. This is indisputable. But it is just for this reason 
that the influx of capital should be encouraged. There are 
countries which are naturally so generous that capital is 
scarcely needed to develope their resources. The poorer 
a country is the more essential is it that capital should 
flow to its shores. But all the capital in the world is 
useless unless there are hands and hearts willing to 
utilise it. It does not appear that many persons, even in 
the ranks of the much-famed “ working man,” are able 
to accumulate money in New Zealand. The few who do, 
take very good care that they will not invest it there. No 
one in his senses thinks of going to New Zealand with 
much money in his pocket. If he does he certainly will 
not keep it long. 

If we read between the lines of the Consul’s report it 
will be seen that the organisation of labour is, even apart 
from the question of capital, not so successful as it 
seems tobe. Every man’s hand appears to be against his 
fellows. ‘The Knights of Labour have not made the 
progress anticipated “because their principles are too 
liberal, embracing too many kinds of labour.” It is 
clear that even among working men there are interests 
which clash. The coal miner is apt to look with 
disfavour on any movement among the bakers or the 
farm labourers which will raise the price of bread. The 
butcher does not see much good in a movement which 
has for its ultimate end a rise in the price of coals and 
boots. This kind of thing does not produce good feeling. 
On the main point, however, labour is agreed. The 
capitalist must be sat upon, and he is. ‘“ Capital,” 
writes the Consul, “in its disorganised state is utterly 
powerless to resist the compact combinations of labour 
everywhere confronting it.” No doubt there are hundreds 
of individuals in this country who would be delighted to 
see this condition of affairs ruling within our own shores. 

We think it would be difficult, if not impossible, to 
provide better means of trying a great social and 
politico-economical experiment. We have here a new 
country untrammelled by old associations or customs; 
perfectly free to do as she pleases; not interfered with or 
vexed by near neighbours. Labour is in the ascendant ; 
the bloated capitalist is powerless. What is the result? 
Do we see a country making rapid strides to prosperity ? 
Is she developing her natural resources? Are her people 
advancing in wealth and prosperity? Is her population 
increasing by leaps and bounds? Nothing of the kind. 
The result of the experiment can be foretold; it needs 
no wonderful prophetic gift to see what the end must be. 
Without capital labour is, after all, powerless. It is a 
mistake, however, to assume that capital means money or 
goods, and nothing else. Labour can produce little without 
organisation. But it so happens that the only men who 
possess the power to organise are, as a rule, those who pos- 
sess capital also. We do not for a momentassert that there 
are not working men who are quite competent to do all 
that a rich man can do. There are hundreds of instances 
to the contrary. But these men owning brains cease 
to be workers with their hands. They begin, it may be 
in a very small way, and they build up fortunes for them- 
selves. ‘ Self-made men” are to be found throughout 
the length and breadth of the world. They pass into the 
ranks of the army of capital. It may be accepted as indis- 
putably true that the individuals who possess capital also 
possess qualifications for managing factories and railways 
and works, which are not owned by the rank and file. 
It is not necessary to assume that they are blessed with the 
possession of more all-round intelligence than smiths or 
fitters or weavers or miners. They certainly possess 
that special form of natural intelligence and acquired 
knowledge, without which money cannot be employed 
productively. The value of such men to any country, 
new or old, cannot be over-estimated. But capital and 
these men go together, and if one is driven away the 
other will surely go with it, An army without officers 
and munitions of war can do nothing, it is simply a dis- 
orderly mob. The army of labour is no exception to the 
rule; without capital and without officers it can only 
work out its own ruin. 





The great truth is that capital and labour should work 
together for the common good, and it should never be 
forgotten that there are agencies at work which neither 
labour nor capital can control. The delegates at the 
Miners’ Convention held last week represented some 
190,000 men, itis said. Let it be taken for granted that 
these men possessed the power to shorten the hours of 
work, and raise the price of labour to such an extent 
that the cost of coal would be doubled. What would be 
the result? The practica] ruin of the English iron trade. 
With that would follow the closing of our shipyards and 
engine factories. We do not believe that any wise man 
doubts that under existing trade conditions this result 
would follow. But it is argued that this result need 
not follow. All that is required is that the capitalist 
should be contented with smaller profits. The miners 
are to get much higher pay and do less work, and 
the capitalist is to pay the difference. But this theory is 
baseless. It would be simply impossible for the capita- 
list to do anything of the kind if he were ever so willing. 
The necessary funds would not be available. The cost 
of the preliminary struggle which must take place before 
the capitalist retired beaten, would be tremendous. A 
few figures will serve to demonstrate this more potently 
than a column of letterpress. The great strike of colliers 
in the north of France, which was settled not long since, 
resulted in a loss of production of 675,000 tons; that is, 
the work of fifteen days at 45,000 tons per day. Against 
this total are to be placed 150,000 tons of foreign coal 
imported in excess of the usual figures. Presuming that 
the miners do not attempt to regain a portion of the 
wages lost, by working overtime, which is possible, a 
deficiency of 525,000 tons would be established. The wages 
lost by the 40,000 miners who participated in the suspension 
of work amount to 200,000f. per day, equal to 3,000,000f., or 
£120,000 for the fifteen days which the strike lasted. We 
have no doubt but that much of the trouble which exists in 
the relations of labour and capital is due to the teaching 
of false doctrine by those who either do not care to learn 
the truth or wilfully suppress it. We repeat here what 
we have often said before, that the best prospect of 
peace lies in the dissemination of sound and complete 
information. The establishment of arbitration and concilia- 
tion boards throughout the length and breadth of the coun- 
try would doinfinite good, mainly, as we think, because the 
workmen’srepresentatives would be placed in possession of 
facts. Taken forall and all, the English working man is very 
far from being blind to his true interests. But some 
trouble ought to be taken to explain what these really 
are. The progress of events in New Zealand, and we 
may add in Australia, deserves particular attention. It 
will be seen in the first-mentioned country whether it is 
or is not possible to induce the capitalist to dance in 
fetters for the amusement of the working man. In 
Australia, where high wages are the rule, employment is 
the exception. It can scarcely be said that such a con- 
dition of the labour market is satisfactory. Labour may 
rest assured that whether capital is or is not its best 
friend, it is powerless without it; and that the flow of 
capital into any region is governed by influences over 
which neither labour nor the individual capitalist has 
more than secondary control. The markets of the 
world rule us. Who can rule these markets? Who can 
fix demand and supply? Who can lay down limits to 
competition ? 
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THE SPEED OF ORIENTAL MAIL STEAMERS, 


THE great advance made by the performances of the 
steamer Scot on the Cape mail route on the speed with which 
the mail service to the South African Colonies has hitherto 
been performed, has, not unnaturally, re-awakened the desire 
among the people of our Eastern Colonies and India that the 


} time within which their letters to and from this country are 


delivered should be materially shortened. If we recollect 
rightly, the speed of its steamers guaranteed by the Penin- 
sular and Oriental Company scarcely exceeds 114 knots an 
hour; and although the voyages are constantly performed 
at a much higher rate of speed by the ships of that great 
company, as well as by those of competing lines, that still has 
to be accepted as the standard rate. In the Indian and 
colonial papers we read constantly of anticipations of the day 
when vessels such as now cross the Atlantic shall carry the 
mails to India and Australia, and the latest built vessel of 
the Messageries Maritimes seems to promise a very forward 
step in advance towards the realisation of such hopes. This 
vessel, one of 6000 tons, not only recorded 17-75 knots on her 
measured mile trials, but actually maintained an average of 
17-5 knots on the more extended trial between Algiers and 
Naples. It is very certain, therefore, that this vessel is pos- 
sessed of the capacity for maintaining a speed which throws 
into the far background the rate contracted for our mail 
steamers to the East. But although this new vessel is pos- 
sessed of this capacity—one that our Eastern colonists will 
doubtless regard as of good augury for the realisation of 
their hopes for the future—it must yet remain a question 
as to the economic possibility of her maintaining such a 
speed as we have named in her ordinary journeyings. It 
will have to be kept in mind also that the power of keeping 
up this average must be entirely controlled by the further 
capacity of the vessel for coal stowage. For the case of the 
ocean journey to the East is quite distinct from that of the 
Atlantic passage. For the last a bunker space sufficient for 
seven days’ steaming is adequate. Now from Colombo to 
the nearest Australian coaling port is at least nine days’ run. 
Therefore, if we place the speeds relatively on the same 
level, and consumption being also assumed on that basis, 
the Eastern liner of 6000 tons must have something approach- 
ing one-third more coal-carrying capacity than the Atlantic 
steamer of 10,000 tons. Still, with every allowance made 
for this and other difficulties as regards attaining on the 
Eastern passages the speed of the Atlantic greyhounds, it 
will at once be recognised that the building of. a steamer 
capable of maintaining an average speed at sea of 17-5 knots 
marks a distinct advance in the means of our mail com- 
munication with the East as great as that achieved by the 
Scot on the Caperoute. Competition between the Peninsular 
and Oriental Company and the Messageries Maritimes has 
long been keen, and we have no doubt that the latest pro- 
duction of the latter company will ere long be rivalled, if not 





<= 
surpassed, by some fresh shipbuilding effort of that first. 
named. 


UNDERGROUND RAILWAYS IN PARIS, 


Ir is expected that during the spring several big undertak 
ings will be put in hand for an improvement in the traffic 
arrangements of Paris. For a long time past the Municipal 
Council and the Chamber of Deputies have vigoroyg, 
resisted any proposal of reform in the existing primitiy, 
method of conveyance. The omnibus and tramway com. 
panies possess a monopoly which is too lucrative to be light) 
given up. It is now becoming evident, however, that the 
work is imperative, and that any further delay is impossibjg 
The question being now under discussion, there are naturally 
plenty of schemes for providing a cheap and efficient means 
of transport, and in all of these proposals the greatest 
attention has been given to personal comfort. One engineer 
seeks to combine beauty with utility by overhead railroads 
which are to be borne by elegantly designed iron structures. 
These, he contends, would not only provide light and air {or 
the passengers, but would also be an ornament to the city, 
The metropolitan underground railway is the one which 
has attracted the most attention. It has been accepted 
rejected, and accepted again, and still the Chamber of 
Deputies have not yet given their sanction to the scheme 
though it is expected that this will be done shortly. The 
advantages of the scheme are undeniable, but the idea of 
travelling through a black tunnel is, to say the least, 
uncomfortable. What will suit London will not suit Paris, 
But a concession to these delicate feelings will be afforded 
by efficient lighting and ventilating arrangements, though jt 
is not yet known whether, as in another underground 
scheme in Paris, the tunnel will be adorned with fountains 
evergreens, and flowers. Another scheme which has been 
approved by the Municipal Council, and will consequently 
soon be put in hand, is an underground electric tramway 
similar to that in operation between Stockwell and the 
Monument. The plan was conceived by M. Berlier, ay 
engineer who has had considerable experience in under. 
ground works. It was he who brought forward a proposal 
for the mows down of a pneumatic tube from Calais to 
Paris for the transmission of letters and newspapers, but he 
was opposed by the railway company, which was too tenacious 
of its monopoly to lose the transport of the mails. Monopoly 
triumphed, perhaps with reason in this case, as it usually 
does in France, and the tube, which is to allow of the trans, 
mission of the mails from Calais to Paris within an hour. 
has yet to be made. The new underground tramway will 
run from the Bois de Boulogne to the Bois de Vincennes, a 
distance of eleven kilometres, following the line of the Rue 
de Rivoli. The distance, including stoppages, will be 
accomplished in thirty minutes. The principal station will 
be at the Bastille. This undertaking, and the others which 
will certainly have to follow, will be productive of consider. 
able activity this year in the metallurgical industries of 
France. 


THE YORKSHIRE COALOWNERS AND THEIR CONTRACTS, 


CoNSIDERABLE interest is still taken in the efforts put forth 
by the Yorkshire miners’ leaders and the Miners Federation 
of Great Britain to induce the coalowners to “discuss with 
them what shall be the maximum prices of coal and what 
shall be done with owners selling under the minimum.” So 
far they have prevailed upon the South Yorkshire coalowners 
to listen to their appeal, and although it is not generally 
known, negotiations are pending between the South and 
West Yorkshire coalowners with a view of making 
arrangements for an interview with the miners’ 
representatives. A good deal of reticence is observed 
as to the matters to be discussed, but it is generally under- 
stood that it relates to the fixing of the prices of coal and 
the limitation of the output if necessary. There is no 
denying the fact that some of the largest firms in South 
Yorkshire have been made sore by the action taken by some 
three or four companies who accepted tenders at less prices 
than were agreed upon. What will be the result of these 
negotiations remains to be seen; but competent authorities 
connected with the coal trade are of opinion that no lasting 
agreement can be come to, owing to the situation of the 
collieries, which varies the railway rate. Others have excel- 
lent water communication and facilities for supplying coal 
not available to their neighbours. These and other obstacles 
have to be considered, and a thorough understanding, 
coupled with mutual confidence, will have to be come to 
before a compact is formed which is in any way likely to 
bring about what the miners’ leaders wish to see accom- 
plished. 

A FRENCH TORPEDO BOAT. 

Messrs. A. NoRMAND AND Co., of Havre, have favoured us 
with an interesting note on the performance of a torpedo 
boat. The length of the boat at the water level is 118ft., the 
beam is 13ft., and the depth 8ft. 8in. She is fitted with one 
torpedo tube in the bow, one pivotted tube aft, and she dis- 
charges torpedoes 18ft. 9in. long and 15in. diameter. She 
mounts two rapid-fire 37 mm. Hotchkiss guns, and carries an 
air compressor, a dynamo, a search light, and a signal mast. 
The first trials, made on the 13th and 14th of November, were 
made to ascertain the quantity of coal required for a run of 
1800 knots, at 10 knots per hour. The boat carried its full 
armament, and 10°5 tons of coal. The first day’s run lasted 
eight hours, and the consumption was 5551 kilos.; the second 
day of eight hours the consumption was 5661 kilos.; the 
mean being 5606 kilos., or for the two days, 10°091 tons. 
During the second trial, made on the 24th of November, the 
boat ran for two hours continuously as fast as possible, and 
attained a mean speed of 23°684 knots. The engines made 
39,513 revolutions, or a mean of only 329°3 per minute. The 
boat had on board her full armament, and 10 tons of coal, 
The engines are triple expansion, and the boiler of the Du 
Temple type. The boat is No. 147, and the trial took place 
at Cherbourg. Higher speeds have no doubt been attained 
by other boats, but the results seem remarkable considering 
the small length of the boat to insure seaworthiness, the low 
8 of the engines, and the quantity of coals on board at 
the time. The performance reflects very great credit on 
M. Normand. 








AccorDInG to the Chicago Tribune, the pneumatic 
transmission of parcels is to be undertaken in that city. The 
Illinois Central Railroad Company has granted the Pneumatic 
Transit Company the right to lay tubes along its road-bed from 
Randolph-street to the World’s Fair grounds, It is proposed to 
use tubes 1ft. in diameter, and the system is intended to comprise 
an application of electric switches to divert carriers to inter- 
mediate or way stations. It is expected to require a year to build 
the line, and a connection with the post-office, for the dispatching 
of mails, is projected, 
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VERTICAL MILLING MACHINE 


MESSRS, KENDAL AND GENT, MANCHESTER, ENGINEERS 
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VERTICAL MILLING AND PROFILING 
MACHINE. 

THE accompanying engraving shows one of a new series of 
vertical milling and profiling machines specially designed by 
Messrs. Kendal and Gent, of Manchester, and adapted for 
general engineering work. The process of milling being one 
of those methods of cutting metals which require greater 
rigidity of construction than any other, this machine, which 
is of medium size, is specially designed to meet the above 
requirements, and the spindle, which is of steel, is 4in. dia- 
meter in the body and carried in adjustable conical bearings. 
The machine has a circular table for mounting the work as 
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in a slotting machine, and is provided with variable self- 
| acting motion in each direction. The driving of the spindle 
| is from spur wheels which allow of heavy cuts being taken 
| with the gearing, and light finishing cuts or small work being 
| done by the strapalone. This improved method allows of a 
| greater variety of speeds, eight being available in this 
|} machine, an obviously great advantage which cannot be 
| obtained in machines with bevel wheel driving, as these 
| wheels are constantly running, and produce more or less 

vibration. A continuous supply of lubricant is provided for 
| the cutter by means of a small rotary pump. The machine 

admits work 4ft. din. diameter, and 12in. in depth. 





OVERHEAD STE 


AM TRAVELLER 


MR. THOMAS SMITH, RODLEY, ENGINEER 


OVERHEAD STEAM TRAVELLER, SHEERNESS 
DOCKYARD. 


THE annexed engraving shows one of Mr. Thomas Smith’s 
most recently constructed and improved types of overhead 
steam travelling cranes, which are specially suited for engineer- 
ing works, =“ and dock yards, and the like, and the one illus- 
trated is capable of lifting a test load of 224 tons on aspan of 
40ft. 2}in., having been specially built to suit Admiralty 
requirements for the Sheerness Dockyard. It has motions for 
hoisting, lowering, and travelling transversely and longitudin- 
ally; the hoisting motion is double purchase spur gearing, and 
the drum has double spiral grooves, so as so obtain a direct 
vertical lift. The wire rope is of the best mild steel }}in. 
diameter, and the bottom block has anti-friction rollers in 
the swivel, so that the hook can be rotated freely with the 
fullloadon. The transverse and the longitudinal motions are 











spur and mitre gear, with square cross shafts and supports 
—bushed—and they are operated by double friction cones of 
special design and ample diameter, so as to give a very firm 
grip the full diameter of the cone. The transverse beams are 
of steel rivetted girders, firmly secured to the end carriages 
with steel tired travelling wheels. The crab has strong sides 
and gearing; the whole is mounted on four tram steel wheels. 
The tank is on one side and the boiler on the other side of 
the crab; the engines have a pair of 74in. by 12in. diagonal 
cylinders, with steel piston-rods and main shafts, link revers- 
ing motion, and all necessary fittings. The boiler is on 
Nicholson’s principle, 6ft. 6in. by 3ft. 6in. diameter; the 
fire-box and the combustion chamber give a great amount of 
heating surface, and the chamber is fitted with cross tubes. 
The shell is of steel plates, and the chimney is taken 
out at one side, and being arranged—for this class of crane— 





so that the top is not any higher than the crown of the boiler, 
it allows these cranes to be got into a very limited headroom. 
The boiler is easy of access for cleaning internally, &c. The 
steam and exhaust pipes are of copper, the pump and injector 
is of gun-metal, an all the usual fittings and mountings are 
provided. The principal bearings are adjustable and bushed 
with hard gun-metal. The principal pinions and shafts are 
of steel. The whole crane shows careful design and construc- 
tion in every respect, and will maintain the reputation of 
the makers. 








LETTERS TO THE EDITOR. 
(We do not hold —_ ae the opinions of our 





THE VALUE OF PATENTS. 


Sir,—When the author of ‘‘ Music and Morals,” whilst deploring 
the tone of the Westminster bells, found engraved upon one of 
them the striking word ‘‘ patent,” he consoled himself with the 
reflection that ‘‘the strength of old England lies more in patents 
than in tuning forks,” Is this really so; or was the author talking 
of things he knew nothing about? I think it will be generally 
admitted that at the time it was written the remark was pithy 
and pertinent. Is it equally true now? In your issue of 30th 
October, 1891, under the heading ‘‘ American Workshops,” the 
following sentence occurs, which seems to throw considerable doubt 
on the point:—‘‘American enterprise was not hampered as it too 
frequently was in England by want of capital; whilst in England 
we were ready to put our savings in South American railways or 
fictitious gold mines, but very chary about investing capital which 
would assist an engineer in bringing out an honest improvement; 
in America, on the other hand, it was a common practice amongst 
the best firms to invest their savings, over and over again, in their 
works, which were thus kept ata high state of perfection.” It 
would be interesting and instructive to know whether this sentence 
received such severe criticism as the rest of the paper. If 
Americans worked on the principles indicated by your example of 
= ventilator, where would have been the American—let us say— 
plane? 

Most inventors will, I think, admit that your article is true to 
life, and possibly some of those who were about to embark will 
take timely warning and desist. But, having admitted the sound- 
ness rod ed advice with respect to the inventor as he is at present 
situated, the questions naturally arise, first, whether his position 
is necessarily unalterable, and, secondly, whether the advice is 
2qually sound for ‘‘ Old England.” To illustrate my meaning, let 
us suppose that all inventors took your advice—which, after all, is 
much the same as Punch’s to those about to marry—what would be 
‘he result? In the first place inventors would almost cease to 
exist, the Patent-office must necessarily follow suit for want of 
work, and, shall I add, so would the nation! Asa matter of fact, 
those most likely to be deterred by such a warning are the wise 
and prudent, the very class from whom something good might be 
expected ; the careless man will have his patent all the same. Now 
if the strength of ‘‘Old England” really does lie in patents, even 
to a limited extent, then surely a wholesale endeavour to dis- 
courage them must rather be looked upon as a diplomatic retreat 
than as indicating the lines a comprehensive solution of the 
problem should take. Would it be altogether impolitic to help 
inventors instead of trying to get rid of them? Might it not be to 
the nation’s advantage to assist them to bridge the great gulf 
which now separates them from the manufacturer ? 

To explain fully what I mean by being helped would prolong 
this letter to an undue length, nor am I competent to draw up a 
detailed scheme, but I think I can indicate the only direction 
where help in the first instance is likely to be found of any 
practical value. 

Inventors are, to a great extent, a distinct class, and as such 
they are unique, inasmuch as they are the only class at the present 
day which is altogether without organisation of any kind. This 
renders them very i ible to any sch brought forward by 
outsiders, and has helped to render inoperative the few attempts 
which have from time to time been made in this direction. At 
present each inventor works on his own account, and thinks by his 
own unaided efforts to push his invention in the face of fearful 
odds. Surely the first thing inventors must do if they want help 
is to begin and help themselves, and this can only be done now-a- 
days by combination. They cannot reasonably expect help from 
outside until they have some sort of association to represent them. 
But, doubtless, I shall be told that if inventors are to be encou- 
raged in this way there will be no end to the number of patents. 
A little reflection will, I think, convince anyone that this would 
entirely depend upon the rules of the association, the advantages 
it offered to those who joined it, the terms of admission, and the 
tact with which it carried on the process of weeding out and giving 
advice. With carefully drawn-up rules, such an association might 
be the means not only of reducing the number of patents taken 
out, but, what is more important, of increasing their value gene- 
rally, both to the inventor and the nation, PoT-HUNTER. 

Derby, January 19th. 





FORCE AND MOTION. 


Sir,—‘‘ A Crammer’s” way of interpreting what is said by others 
is, to say the least, peculiar. He supposes I hold that action and 
reaction between two bodies cannot occur except in consequence of 
the interference of a third, because I said that motion of the 
two together in one direction cannot begin except through such 
interference, as if I had said, in fact, a totally different thing, 
namely, that action and reaction can only occur between two bodies 
moving both together in one direction. ‘‘ A Crammer” makes 
this mistake as to what I did say with his own quotation from my 
letter before him, where I specified a case of action and reaction, 
wherein the third law was verified experimentally by Newton 
himself, in which the two bodies are not in contact, are not moved 
in the same direction, and where no other body interfered. 
Further than this, and with that same quotation before him, 
wherein I named two efforts, one tending to move A and the other 
to move B, ‘‘A Crammer” tries to make out that I spoke of some 
dreadful absurdity which he calls a one-effort stress. I know 
nothing about one-effort stresses, whatever that may mean,. being 
under the impression that it takes two forces to constitute a stress, 
and in the case in hand I named the two, and the body each tends 
to move. The late Mr. Mill said that he could, in a sort of way, 
imagine a state of affairs in which two and two made five, but ‘A 
Crammer’s” effort here to represent a stress constituted of two 
forces as a one-effort stress seems quite a new departure both in 
metaphysics and mechanics. ‘‘A Crammer” does not point out 
where my instance fails by stating straightforwardly which one of 
the two forces constituting the stress between A and B tends to 
prevent motion of A, in his opinion. 

I showed that it follows necessarily from ‘‘A Crammer’s” 
fundamental principle as to action and reaction being forces which 
equilibrate one another, that the tension in a string keeping a heavy 
body at rest on a smooth inclined plane is independent of the 
weight of the body. 

Consequently a loaded truck weighing 15 tons can be held at 
rest on a gradient of one in six by a silk fibre. This follows 
necessarily from ‘‘A Crammer’s” principle. ‘‘A Crammer” treats 
such a disproof as this of the principle on which his argument 
against force being a cause of motion, is based, as being beside 
the purpose; he seems to accept such consequences, manifestly 
absurd though they are, as true conclusions about physical facts ; 
and seems to suppose that his argument, based on the doctrine, 
totally erroneous both in fact and theory, that action and reaction 





are equilibrating forces, is capable of standing, when that doctrine 





74 


THE ENGINEER. 





JAN. 22, 1899, 








is iene on such mistakes of my meaning as I have referred 
to above. 

As “A Crammer” seems indis to show that the conclu- 
sions in statics, which I drew from his principle, are wrongly 
drawn, but rather seems to accept them as true, Somenen contrary 
they be to experience, I shall, Sir, with your permission, in 
another letter, give the rationale as I understand it of some cases 
of motion produced by force, which ‘‘An Outsider” asked me to 
give some time ago. Maurice F, FirzGEerap, 
Belfast, January 16th. 


Smr,—I have not the least intention of plunging into the con- 
troversy between your correspondents, but perhaps you will allow 
me as an onlooker to make a suggestion, which is, that the whole 
matter could be settled by making a very small change in the 
definition of the word force. Instead of saying that force is that 
which causes or modifies motion in direction or amount, let us say 
that force is that which causes motion. 

In this way we should get rid of the notion that a resistance is a 
force. It is quite clear that resistance cannot produce motion, 
while it is equally clear to me that force can. 

Newton’s law would then run, ‘‘ Every force is encountered by 
an equal resistance.” In this way no possible confusion could exist 
concerning forces balancing each other. 

Newton's illustrations of a stone and a finger and a horse and 
cart are unfortunate, As a matter of fact the stone does not press 
upwards against the finger, and the cart does not pull the horse. 

e stone and the cart are passive, the finger and the horse are 
active agents. The words “press” and “ pull” win - 
erroneous notions. C. ° 

Southampton, January 20th. 





HIGH-SPEED LOCOMOTIVES. 
Srr,—I have read the letter of Mr. Rous-Marten, e 44, with 
t interest, but regret that he has not clearly sta’ the sense 
in which he uses the word ‘“‘ power.” During the five-and- 


twenty years I have ridden upon many engines, and have travelled 
in the fastest trains upon all the railways in this country; upon a 
few occasions, under favourable circumstances, I have recorded 
very high speeds, only a fraction under eighty miles an hour, but 
I have never been able to time any train or engine at actually 
eighty miles an hour. Of course it is well known that in 1853 a 
Bristol and Exeter engine, having a 9ft. wheel, did attain a speed 
of eighty-one miles an hour, bnt the wheels of those engines were 
ultimately reduced in size. 

Modern express engines have been constructed to convey heavy 
trains at a high-s , not for excessive ‘‘ racing speed,” with a 
very light load. It is therefore unreasonable to expect engines to 
perform a class of work for which theyare not intended. Some of the 
fastest locomotives for the kingdom are at the present time to be 
seen upon branch lines, and many have been sent to the scrap 
heap for the simple reason that they have not the power nor the 
weight to enable them to convey the modern heavy express trains. 
Given a light load in proportion to their size, there are no engines 
running to surpass for actual speed the Cornwall or the Lady of 
the Lake class upon the London and North-Western, or the 8ft. 2in. 
old engines upon the Caledonian Railway, yet it is a well-known 
fact that they are all out of date for modern trains. 

It is pointed out in your article, page 51, that ‘so far as can be 
seen, the Lady of the Lake, with a suitable train,” ought to be able 
to attain the highest speeds. Practice proves that this is so. 

The run on January 5th, 1862, from Holyhead to Euston with the 
Slidell and Mason nen, proves beyond question what light 
engines with light | can do. 

As long ago as 1852 Messrs. R. Stephenson and Co. designed and 
constructed six express engines for the Midland Railway, Nos. 130 
to 135, having cylinders 16in. by 22in. and wheels 6ft. 6in. diam. 
Judged by the light of to-day they may be considered small; how- 
ever, they had less resistance per ton than any locomotive upon 
which or behind which I have everridden. One of these old high- 

locomotives is to-day working slow branch trains, for the 
simple reason that it has “pace” without sufficient power and 
adhesion for heavy loads. CLEMENT E. STRETTON. 

40, Saxe-Cobury-street, Leicester, 

January 18th. 


Str,—I see that Mr. Riekie in your last impression gives a sketch 
of a single-acting locomotive, in which the centre line of the crank 
shaft is not on the centre line of the cylinder. This is done to 
secure a more direct action of the connecting-rod on the steam 
stroke. It was first patented, I think, about eight years ago by 
Westinghouse ; at all events, it is included in the first specification 
of his well-known electric light engine, but I have never seen an 
engine in which the arrangement was used. 

Mr. Riekie refers incidentally to the fulcrum question. A good 
deal of misunderstanding on this point exists which, with your 
leave, I would like to say a word about. The annexed diagram will 
help to make what I have 
to say intelligible. Let 
the circle represent the 
; driving wheel of a locomo- 
B \ tive. When the crank is 

up, as at B, the engine 
is urged forward by the 
thrust of the axle-box 
against the horn-plate in 
front of it, and the engine 
is urged backwards by the 
pressure of the steam on 
~% the hinder cylinder cover ; 
~~ but the lever from B to A 
z comes into play, and the 
forward effort on the 

axle-box is greater than the back effort op the cylinder cover. 

When the crank is down, the piston drives the brass against the 
back horn-plate, and resists the advance of the engine, which is 
then propelled forward by the pressure of the steam on the 
front cylinder cover, which is, because of the change of leverage, 
greater than the back thrust on the crank shaft. A is beyond 
question the fulcrum. That the action is as I say is clearly proved 
by the knock which takes place between the axle-box and the 
horn-plates when the wedges are too slack. 

The effect on the guide bars tends to lift the leading end of the 
engine, but with the ordinary length of connecting-rod the effect 
is insignificant. x 

Swindon, January 19th. id 








Sm,—There are one or two points in your issue of January 15th, 
in regard to high-speeds on railways, on which you will perhaps 
allow me to comment. Firstly, as to the exceedingly fast run 
mentioned on page 41, between Berlin and Hamburg. 

I believe it has already been pointed out that local time is 
observed, and so, Hamburg being nearly 4deg. west of Berlin, 
the train really takes some fifteen minutes longer than it 
appears todo. Even allowing for this, however, the improvement 
on former German performances is, as you say, startling. 

Then turning to Mr. Rous Marten’s letter on page 44, I think 
that more overwhelming evidence against the possibility of the 
locomotive, as at present built, attaining a speed of over eighty 


| the fastest train from Berlin to Hamburg occupies only three 


He seems to argue that because Mr, Worsdell has increased the 
area of the piston and shortened the stroke, the speed increase is 
sufficiently accounted for; but I cannot see that he takes into 
account at all that the North-Eastern engines would have some 
fifteen more revolutions to make per mile than the one with which 
he experimented. Nor does he consider the choking effect of 
compounding, which at high speeds is so perceptible. 

But — the most conclusive reason for believing the eighty- 
six miles an hour to have been a mistake is that the North-Eastern 
compounds have never done anything exceptional before or since 
that one occasion, and the result of the late trial of the class on 
the Great Northern line will probably leave the officials of the 
latter line more than ever satisfied with their 776 and 230 t; 
As everyone knows who has timed trains, it is exceedingly easy to 
make a slight mistake, and it takes no great effort to believe that 
one has been made in this case. 

It is difficult to make out exactly what Mr. Rous Marten means 
by “‘an enormous increase of power.” The pull on the tender 
coupling is, after all, the true commercial test, and in this sense 
there are many older engines, with more adhesion, capable of as 
much as the North-Eastern compounds. We shall see shortly a 
class of engine placed on the Great Western Railway in lieu of the 
old 8-footers, with 20in. by 24in. cylinders and 74ft. driving wheels, 
from which interesting results may be expected, approximating, as 
they do, to the North-Eastern 1518 class, 

I have purposely omitted all reference to theory in this letter, 
for it is what actually has been done and can be done, not what 
ought to be possible, that is really important. 

In your first leader this week you again refer to the New York 
Central 870 class. As these engines are in all respects represen- 
tative of the most modern American practice, it would, I am sure, 
be of interest to your readers could you publish illustrations of 
them. W. B. THompson, 

January 19th. 





Sir,—In comparing the action of the steam in the cylinders of 
the Great Northern and North-Eastern singles one or two 
peculiarities are gare The Great Northern engine cuts-off at 
about 25 per cent. I believe, and any later cut-off decreases the speed, 
yet the North-Eastern engine cuts-off at about 50 per cent. in the 
high-pressure, and 68 per cent. in the low-pressure cylinders. 

The Great Northern engine has 150 1b. pressure admitted to each 
cylinder, and the North-Eastern engine has 1801b, to the high- 
pressure cylinder, but only about 501b. to the low-pressure. Thus, 
considering each cylinder independently, the Great Northern 
engine has early cut-off and large range of pressure, while the 
North-Eastern engine has a later cut-off and a smaller range of 
pressure, both of which are against high-speed according to Mr. 
Rous Marten’s experiments with the Great Northern engine, and 
yet the North-Eastern engine can run the fastest! B Cc. 

January 20th. 





Srr,—In your article on the above you give a table showing that 


hours twenty-four minutes in covering the distance of 177 miles. 

A similar statement was made in the Engineering News—New 
York—of November 21st, 1891, to prove that the 7.13 p.m. from 
Berlin to Hamburg was the fastest train in the world. 

In the issue of the same paper, dated December 12th, I called 
attention to the fact that the arrivals at Hamburg are ‘‘local” 
time, and fourteen minutes later than Berlin; and that three 
hours thirty-eight minutes are occupied on the journey. 

Every town in Germany has its own time, and this is most 
embarrassing to travellers; although the station clocks have the 
deviation from ‘‘ Middle Europe” time marked thereon. 

M. de Busschere, chief engineer Belgian State Railways, states 
that from 1st May next Greenwich time will be adopted on all the 
Belgian railways, and also at the post and telegraph - offices. 
It is proposed to adopt for Germany the time of the meridian, 
15 deg. E. from Greenwich. The German Time Convention met 
at Dusseldorf a few days ago on this subject, but I have not, as 
yet heard the decision. 
The steam heating of the carriages in Germany is most satis- 
factory. I have travelled many hundreds of miles within the past 
ten days without requiring a rug or even an overcoat. The speed 
of the main line trains is excellent, and about equal to that in 
England; the punctuality is far superior. The trains, however, 
are very fewin number. The travelling is somewhat rough com- 
red with that in England, and especially so with the South- 
astern, which I think is, on its main line, the smoothest in this 
country. 
The fares in Germany are about the same as on the lines north 
of the Thames. The first-class and second-class fares between 
London and Dover are about the highest in Europe. The ordinary 
first-class fare to Dover or Folkestone is 18s, 6d., but by boat 
trains £1; but if you book to Ostend the fare is increased to 
£1 2s, 9d., to Calais or Boulogne £1 2s. 6d., and by the ‘‘Club” 
train to £1 5s,; the latter figure, I believe, exceeds the statutory 
maximum. WILLIAM B, Bryan, 
East London Waterworks, January 15th. 





Sir,—The writer of your interesting article on German railways 
has fallen into a somewhat serious error in calculating the speed of 
the two fast trains from Berlin to Hamburg. He has neglected to 
take into account the difference in time between those places. In 
a previous letter to your columns, I have pointed out that Ham- 
burg time is thirteen minutes slow on Berlin. Thus the hour of 
arrival at Hamburg of the 7.13 train from Berlin is 10.50 by 
Berlin time, and the actual running time, including stop, is 3 hours 
37 minutes. This is an important point, for if the writer of your 
article were correct in his calculation, the train would surpass any- 
thing in England ; whereas really its performance, though excellent 
for Germany, would not be exceptionally good here. Instead of 
177 miles in 204 minutes, including stop, equal 52 miles per hour, 
and 177 miles in 199 minutes, excluding stop, equal 53°3 miles per 
hour, the real figures are—l77 miles in 217 minutes, including 
stop, equal 48°94 miles per hour, and 177 miles in 212 minutes, 
excluding stop, equal 50 milesper hour. The same remark applies 
to the timing of the 11.15 train, which, when thirteen minutes have 
been added, becomes but a mediocre performance. On the other 
hand, the times from Hamburg to Berlin are correspondingly 
improved ; the fastest train taking actually 3 hours 39 minutes 
instead of 3 hours 52 minutes, and only two minutes slower than 
the fastest train the other way. NortH-WESTERN. 
January 20th. 





EXPORTS AND IMPORTS. 


Sir,—A considerable period has elapsed since I ventured to 
trouble you with a letter. I asked mainly, it will perhaps be 
remembered, how it was that Great Britain paid for all she 
bought? None of the gentlemen who favoured me with replies 
and explanations seemed to me to be able to give other than 
theoretical answers. They said that such and such things must be 
so, but they did not convince me that they knew that they were 
so. I pointed out that according to political economists we did 
not pay for our imports with gold, that in fact we simply 
exchanged goods against goods. I had then only to turn to the Board 
of Trade returns to find that for every twelve shillings’ worth or 





miles an hour, conld hardly be produced. 

Here we have an engineer granted most exceptional facilities by 
all the principal railway companies running the fastest trains in the 
world, and only on two occasions—under the most favourable 
circumstances—does he attain this high rate of speed for a short 
distance down a falling gradient, with the finest engines ever built 
for high-speed traffic ; in spite of which fact he seems prepared to 
admit at once the truth of the report that the North-Eastern com- 
pound really did attain a speed of eighty-six milesan hour. Surely 
experience such as his should make him sceptical. 


so of goods which we sent to the generous foreigner, he sent us a 
pound’s worth in return; and it was explained to me that we paid 
the difference in some mysterious way in securities, and freights 
and soon, It seemed to me that this could not last, but I was told 
that it could. 

In your last issue I find on page 53 an article which bears on the 
points raised. It seems that we imported last year goods to the 
value of £435,691,000, and that we exported goods to the value of 
only £247,272,000. The difference amounts to the stupendous 


——=—= 
a hint where this sum came from! What is the nature of ¢ 
securities which we have handed over to the intelligent foreigner} 
Are they consols, or railway shares, or metropolitan stock, or o», 
shares, or what, and is the supply of these things inexhaustible ? 
or am I to assume that the value of freights paid to British ship. 
owners represents something like, say, £100,000,000 per annum r 

I find, furthermore, that the drain on our securities must be 
increasing at a tremendous pace, or that we are carrying ‘oods 
at sea in a way to delight the heart of the shipowner. © Thus last 
year we exported less goods than in 1890 by £16,258,000, while We 
imported more to the value of £14,805, If this goes on we 
shall have to make more securities, and that in a hurry. 

I have my doubts, however, about the securities, because th 
National Debt is being reduced, and it is curious that this should 
take place just when we want all kinds of stocks and scrip to 
for things, and English Government securities command a splendid 
price abroad. Thus we can get more tea and sugar for consol 
than for almost anything else in the stock market; and I doubt the 
freights, because so many steamers have been laid up. Perhaps 
some of your correspondents will tell me whether the fact that our 
imports increased so enormously over our exports is or is not q 
thing on which to plume curselves and point to with pride and 
contentment. 

Shall | furthermore be considered rash if I venture to 
suggest that returns of the kind are all moonshine, and 
do not in any adequate or rational way represent the trade 
of the country. I have before now pointed out that every 
civilised nation imports a great deal more than it exports 
and no one has ever been good enough to explain how this can be, 
The whole thing reminds me of the story of the shipwrecked crew 
cast away on a desert island, who earned a scanty and precarious 
livelihood by taking in each other’s washing. A Traber, 

January 19th. 





TESTS OF SINGLE-CYLINDER, COMPOUND, AND TRIPLE 
ENGINES OF THE SAME TYPE, 


Srr,—Mr. Donkin’s letter contains interesting information, but 
it is impossible to gather from it whether the economy was due to 
tripling or compounding, or to the higher pressure, or to the 
increased piston speed. 

My own experience, extending over —_ years, leads me to 
believe that the economy is not due to tripling or compounding, 
but purely to the use of higher genta and larger measures of 
expansion. If Mr, Donkin could by any means get for publication 
the terminal pressures in the low-pressure cylinders just before the 
exhaust port opened, he would add enormously to the value of his 
letter. SUPERINTENDING ENGINEER, 

Greenock, January 19th. 


EMPLOYMENT BUREAU. 


Sir,—Through your valuable medium last year we were able to 
announce to your readers the establishment of the Employment 
Bureau. May I now venture te report progress! During the 
twelve months upwards of 13,000 applicants were interviewed, but 
the result of strict inquiries as to character and capacity allowed 
of only 617 being placed upon the Pagjeter, and appointments 
were secured for 491 up till to-day. e also undertake for an 
inclusive fee to advertise on behalf of employers, interview all 
candidates, selecting the best six for their choice. We are greatly 
extending the operations of the Employment Bureau, and have 
most beartily to thank you for your generous co-operation. 

Central Young Men’s Christian J. McDoNALD, Manager. 
Association, Exeter Hall, Strand, W.C., 

London, January 15th. 





THE EFFICIENCY OF STEAM PUMPS. 


Sir,—With reference to the report of a test of an American 
pulsometer in your issue of 23rd ultimo, it would certainly be an 
advantage to have similar particulars of an ordinary high-pressure 
duplex and direct-acting steam pump. We should then be able 
to make some comparison between these different pumps as regards 
economy. It would not be a difficult matter to carry out the test, 
as it is only 'y to cond the exhaust steam by blowing 
it into water after being pumped, and noting the rise in 
temperature. 

London, January 18th. 
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LIVERPOOL ENGINEERING SOCIETY. 





THE sixth ordinary meeting of the present session was held at 
the Royal Institution, on Wednesday evening, January 13th, Mr. 
F, Hudleston, Assoc. M. Inst. C.E., occupying the chair. Mr. A. 
J. Maginnis, M. Inst. N.A., read a paper entitled “ Transatlantic 
Liners and Steamships, No. II.” The author said that owing to 
the immense development of the trade since his former paper was 
read in 1878, and it now being engaged in by every type of 
steamer, it seemed almost impossible to touch upon them, but a 
record of the leading events would no doubt be worthy of con- 
sideration. Since the year 1878, when the two famed White Star 
boats, Britannic and Germanic, held the premier position, several 
lines had brought forward new vessels to attain it. The first of 
these was the Guion liner Arizona, in 1879, which at once took the 
lead, the three-crank, three-cylinder compound engines being first 
introduced on the Atlantic in this vessel. After this vessel] came 
the Allan liner Parisian, in 1881, followed soon after by the first 
twin-screw vessel on the Atlantic, the Notting Hill. In the same 
year the Cunard liner Servia was produced, and also the beavtiful 
City of Rome for the Inman line, which, after a short interval, 
was returned to the builders through not coming up to the 
required speed. Another noted vessel, which commenced the 
same year, was the Guion liner Alaska, which beat all previous 
records, and first reduced the e in 1882 to under 
seven days. In 1882, the Cunard liner Aurania was produced, 
and the next year, 1883, saw the advent of the Oregon, wuich, 
after a brief career under the Guion flag, was transferred in 1884 
to the Cunard Line, and was eventually sunk by collision without 
loss of life in March, 1886. In 1884, the National Line made anew 
departure in bringing forward the high-s America, but sold 
her after two years experience to the Italian Government. Fol- 
lowing this vessel in 1885 came the Cunarder’s Umbria and 
Etruria, which succeeded in holding the coveted honour of the 

remier position on the Atlantic until the first twin-screw express 
~~ the City of New York and City of Paris, were 
brought out by the Inman Company in 1888, The designs of 
these vessels were explained and views shown illustrating 
the arrangement of the twin screws at the stern. An excellent 
view of the single screw stern was also shown for com- 
parison, as were also the sterns of the Teutonic and Majestic, 
which distinctly showed the principle of the overlapping pro- 

liers. The full particulars and performances of these two 
‘amous vessels were fully dwelt upon, as was also the various 
changes in the proprietary of the Lines. After a brief notice of 
the Continental Express Lines, and of numerous freight-carrying 
companies, in which the final disappearance of both the Great 
Britain and Great Eastern was pointed out, interesting particulars 
of the fastest and average passages of the new steamers were given. 
Particulars of the two new Cunarders now building on the Clyde 
were also given. In addition to the views of the steamers noted, 
those of the earlier steamers described in the paper read some 
years back were also shown, together with a ~—s illustrating 
the development which had taken place in all the Transatlantic 
lines and steamers, 





sum of £188,419,000. May I ask your correspondents to give me 


The discussion upon the paper was adjourned to the next 
meeting. : 
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bears to the total working expenses, so that the correspondin TaBLE III.—EZlectro-motors. 
THE INSTITUTION OF CIVIL ENGINEERS. figure 9 for other prices a readily — font matees Ly = eres var : er 
ivi into two categories; viz., those which are wor! rom ze of motor, H.P. .. .. BA] 3 
ty pratt een a a ea be aye os or — control—and | ~~ ne ey ES ee es a ee 
1 the seventh ordinary meeting of the session, on Tu y, | which include gas, hydraulic electric, and compr air motors; ; aR 4 ~ 
the 12th January, the president, Mr. George Berkley, in the chair, | and (2) those which are worked independently, viz., steam, hot-air, ber fo re od Ee days at =r ee ee 
the paper read was ‘‘On Weighing Machines,” by Mr. Wilfrid Airy, | and petroleum engines, &c. Shours(at Barmen) .. ..) 2210 8515 64 1/ 11716 168 9 
BA, M. Inst, C.E. The weighing machines dealt with were| In estimating annual working expenses, two examples are given, | Cost of working 300 days at 
those commonly used for trade purposes in England, the chief | viz, for 300 days of five and ten hours respectively, or 1500 and | 10hours(at Barmen).. ..| 41 0 66 7 121 16 | 226 18 840 17 
yarieties of which were descri and illustrated. The author | 3000 hours per annum ; and it is assumed that the work is performed , : as 
stated that the most important posted problems were those | under ave fair conditions—viz., as continuous as possible and bmp its $ e = = 4 
which depended upon the details of construction and the arrange- | at nearly full power. In practice this is, of course, a very variable of total pent tng | 
ment of the knife edges, and it was with these that the paper | condition; and as interrrupted working, or running for short} At Barmen tariff, 5 hours 
chiefly dealt. The machines were considered under the following | periods only, naturally increases the cost, the figures represent co eee a 84 89 92 93 
heads :—(a) Equal armed balances, which were subdivided into | the minimum working expenses. With regard to the various classes | At Barmen tariff, 10 hours : 
(1) Scale beams—or balances in which the scale pans were below | of motors, it may be noted that in gas-motors } and 4-horse power EE ls 91 94 95 % 
the beam. (2) Counter machines—and balances on the same prin- | sizes have vertical cylinders, the larger sizes being horizontal, and At — tril, 5 hous 67 75 $9 86 87 
ciple, in which the scale pans were above the beam. (b) Unequal | more economical in consumption of gas. Comparative figures are} at Berhia tariff, 10 hours cS > 
armed balances—which were subdivided int> (1) Balances consist- | given for four different prices for gas, viz., 2s. 10d. per 1000 cubic ret aaa aaa agate) 85 89 90 92 
ing of a single steelyard. (2) Balances formed by combinations of | feet, at D ldorf, Dortmund, Elberfeld, &c.; 3s. 4d. per 1000 | Cost per H.P. per hour: 
unequal armed levers and steelyards, such as platform machines, | cubic feet, as at Cologne, Hanover, Frankfort-on-Main, en,| At Barmen tariff, 5 hours d. : ad | d a. 
weighbridges, &c. (c) Spring balances. &c.—Berlin slightly higher; 4s, 3d. per 1000 cubic feet, as at Te Oi dl Crate idl Ghd al 00 
In connection with scale beams, the author stated that he had | Leipzig; 7s. per 1000 cubic feet, as at Paris. In most cases the| 4* Barmen tariff, 10 hours 18-08 | 10°56 | 9-72 | 9-12 | 8-64 
jven practical rules for their testing and adjustment, and had | bulk of the consumption for motors is during the daytime, and a| at Berka tariff, 5 hours! eggs Teli 
investigated their conditions of stability and sensitiveness, and the | considerable reduction—from 30 per cent. to 60 per cent.—off the Wie so co oe «-| 8°88 | 7°22] 5°88 | 5°04 | 4°68 
effect of tilting them out of level: he had also dealt with the | price charged for lighting purposes is allowed. At Barmen, in} At Berlin tariff, 10 hours, | 
important subject of knife edges, and the errors of the machines 1884, with gas atbs. per 1000cubic feet and no discount for motors, the daily.. .. .. .. .-| 7°56 6°48 5°40 | 4°80 4°44 
due to ‘‘sensitiveness.” The advantages and disadvantages of | annual consumption under this head was little over 4,000,000 cubic | — 
“acceleration” and ‘‘ vibration,” as principles of construction in | feet ; but with an allowance beginning, in 1885, at 10 per cent., and TABLE 1V.—Compressed Air Motors. 
counter machines, were discussed, and various problems depending | since increased to 334 per cent., the present rate of consumption is 
more or less upon the arrangement of the knife edges were investi- | over 18,000,000 cubic feet. Hydraulic motors are based on Munich | gize of motor, H.P. ..| } } 1 2 3 | 4 6 
gated, including the effect of placing the load excentrically on the | estimates, and for working at six atmospheres. No reduction is cee AS A ee a 
n, and the effect of placing the machines out of level. The | allowed at Barmen—for which the estimate is framed—for electric | £a€slF s/f 8/£ a) £ | £ B 
results were illustrated by examples. The advantages of steelyards | current for motors, as against lighting. The statistics for com- | Cost, inclusive of bed | 23 4 3118 49 3 5913 / 6817) 77 8) 92 1 
were di d, and gst the problems investigated were the | pressed air motors are based on estimates for Paris, which are above — of — 300; . 
conditions necessary for a steelyard to be accelerating or vibrating, | what may be accomplished in other places; and the author notes ease eo 23 9 86 5\5212\ 87 7 11215 l136 3 | 160 19 
and the effect of displacing a steelyard from its position of | that these figures may be considerably reduced in consequence of | Cost 7 * working “a aaa peat 
equilibrium. The condition necessary for a platform machine to | recent improvements in this class of motor. In connection with | days at 10 ours| | 
be accelerating or vibrating, and a series of problems relating to | steam power it may be noted that it is placed at a considerable | (Paris . «(4015 65 2/9510 162 18 211 15 |256 12 | 302 18 
the important subject of be gg Ee ame machines in different | disadvantage by intermittent or irregular working. In the larger | Compressed air | | 
directions were investigated, marks were appended on the | sizes and with regular working, and when the price of coal is not = - per hour, cubic| eave | 2119 | 1540 | 1968 | 1186| 1130! 883 
testing and construction of such machines. Spring balances were | excessively high, the steam motor competes closely with the gas | cost of air and fuel in| i 
briefly considered, and the author then disc the subject of | motor; but in the smallest sizes the gas engine is practically the percentage of total] | | 
the errors of tradesmen’s balances. At present there was no law | only motor to be considered. The hot-air motor is the only other working cost: | 
as to the amount of error that might permitted in different | system in which the working expenses compare at all with gas and | At5hoursdaily ..| 68 = 75 78 85 | 86 87 86 
machines, and the disadvantage of this was pointed out. It was| steam. The author has not investigated the cost of working petro- | _Atl0hoursdaily ..| 78 | 84 | 86 91 | 91 91; «(9 
suggested that the following maximum errors for all trade machines, | eum motors, but considers that they have a great future om oo —> ome a a | a ach oa bia 
when new and presented for verification and stamping, might be | them. The cost of working hydraulic and electro-motors will -_ a 15°00 111-641 8°40 | 6961 6-001 5°40] 4-82 
admitted :—Scale beams, 1-2000th of the load ; counter machines, | doubtless in time be much reduced, when competition results in| Working ‘10 hours! : 
1-1000th of the load ; steelyards, 1-500th of the load ; platform | the effecting of improvements in the central distributing stations daily .. .. ..|/1808 1044! 7°68 6°48] 5°64] 5°16 | 4°08 
machines, 1-1600th of the load ; weighbri , 1-2000th of the | and the transmission of power. In the case of hydraulic power the as 
load; spring balances, 1-500th of the load, With regard to | working expenses may be considerably diminished when the waste TABLE V.—St Mot 
ye that had rie previously — and ed in actual use | water can be further utilized. . - eee ere 
for trade purposes, it was suggested that they might be passed if Mr. Riedler adds, in relation to the cost of the motors, compara- : 5 
their pov. set errors did not exceed twice the amount of those | tive figures for the same machine in London, Paris, and m7 von edu, EP... <-| 1 5 : a S 
stated above. On the existing system of inspection of cial | German towns. £ali@atl2 «i £442 « 
balances the author described the operation of the law, and gave | — ——- - F - | Cost, inclusive of bed .. .. 7710 9815) 117 10 | 147 10 | 176 10 
reasons for considering that in some respects the procedure was | Size of motor, H.P. .. } 4 1 2/18 4 6 Cost of working 300 days at | 
objectionable and inefficient. He was of opinion that a far better — -— - 5 hours, with coal at 10s. per | . | = ia 
and more efficient system would be to establish and maintain public} Classof | pocality, £€ 8. £€ 8 £8.;/£ 8 ££ EB. Po i ata ee, ae 24.17 88:12) 4111) 4812) 63 5 
weighing hi in iderable bers in the poorer districts motor. | 10 cae tec a 34 4 47 2 | 58 19 } 67 6 89 2 
of towns, and concluded that with such a ready check upon their London .. 838 0 60 0 80 0/120 0 155\170 01195 0| Cost of coal and water in per- sail 
roceedings it would be useless for dealers to attempt fraud. ie hes ; ms a ‘ centage of total working cost, 
Seqgestions were made for the efficient working of the system | 9 -- --|) Paris .. 88 0 60 0 88 0 112 0 180/168 0/200 0) coskat 10s: pertom.. .. <. 37 | 88 | 36 50 
roposec. The paper was accompanied by a series of diagrams Cologne.. 8210 60 0 75 0; 9210 110/132 10|180 0 | Cost of coal and water in per- | 
illustrating the typical varieties of trade weighing machines, which | ¢,.,,ress'a (Paris .. 157 10 282 10 385 0 461 10 538 604 10\71610| CeDtage of total working 7m «| wt @ | @elle 
were further described and discussed in the appendix. = Lec - 57 ‘ on he acd none eid ll | | ‘ 
co ee ugsburg 75 0 157 10 190 0 250 0 300 390 0/575 0 Cost BP h | | 
Steam .,|sParia ..| — | — | 87 0/112 0/188/167 10/200 0] "VP PEO _ | 
"11 German - — | 6815| 8 5 Coal at per | Daily work- 
THE McMAHON AMMONIA MOTOR. i sosancsc Hm srt Manin ee tiny 5 ton | hours, | 
At Jackson Park, Chicago, a railway system of fourteen miles TaBLE I.—Gas Motors. 8. d. e a. d. | d. | d. d. 
has already been constructed. The. auton affords excellent | —— , =? iy pe adhe | discllt | adie 
facilities for testing severely new motors which inventors desire | Size of motor, H.P. .. ..| } 4 | 1 2 8 | 4 6 10 0 10 2°76 | 1°92 | 1°56 | 1°32 1°20 
to operate on the unds when the Exposition isopened. As the ————— es ye TUT - | | 
iti : | | | % 96 aa 2 | y.¢ . +29 
authorities of the Fair are constantly at the grounds, they have | 14+ incisive of bed ..| 8815 6815 | 8414 (104 9/124 4/149 5 202 0 = ” oS Tere Se es 
abundant opportunities to inspect the apparatus. The new | ¢0.+'¢ working 1500 hours,| | a | + ’ 
ammonia street car motor is now being tested at the grounds. | ~;, 300 days at 5 hours,| | Bx ” Oe S18 pe ee ee 
The inventor of the system is P, J. McMahon, and it is exploited, | with gas at 2s. 10d. per! 17 6 8°24 2°40 | 2°04 | 1-68 | 1°56 
says the Street Railway Journal, by the Standard Fireless Engine | 1000 cubic feet --| 1118 16 18 | 2115 | 3219/43 2/54 9 & 6 = ey! aed 23 
Company, of Chicago. Oost of working 3000 hours, | 20 0 #0 8°48 | 2°52 | 2°16 | 1°92 | 1°68 
The motor is operated by anhydrous ammonia, and it consists | ‘-¢ » 300 days at 10 hours, cee Ne recel aca oe 9 
of a double engine of the same form and appearance as those used | ,&¢* 5" evento ao » ee Lear (ae e Oo Ae eae ee 22 6 " 872 2°76 | 2°40 | 2°04 | 1°80 
in small locomotives. The anhydrous ammonia as a liquid is perth on total wanline! | | | 3°84 | 2°88 | 2°52 2-16 1°92 
carried in a drum contained in an iron tank undera pressure| cost for 3000 hours.. ..| 45 45 50 59 67 | 64 69 a ee noth Neg deaee Mbetiong wade Bilal 
ranging from 150 1b, to 1851b. This drum connects with a similar ers | } | | : 
drum which serves the same purpose as the steam dome of a| Cost per H.P. per hour. | TaBLE VI.—Hot Air Motors. 
boiler—that is, to give dry gas. In a part of the iron tank} 5. o¢ Daily | > —— — 
separated from the ammonia is a certain amount of water into — Too. “4 wae. | | | | Size of motor, H.P. .. 4 | 3 1 2 
which the exhaust is discharged and absorbed, As the affinit; outa feet. hours. | : Tae ; [Oe eee a= 
between water and ammonia is great, the absorption is produced | | Cost, inclusive of bed 76 7 | 2 2 101 il 141 19 
with great rapidity, and no back pressure, or sostiesliy none, 8. d ad j{da@i{daj|da/|d. - | d. | Cost’ of working 800 days at 5 hours (coal| | eT 
takes place. The cylinders of the engine are enclosed in a tank so (5 | 744 | 5°40 | B48 264 | 2°28] 2°16 | 2°04 | “at i08, perton) .. -. .. -- «+ --| 1616/1917 26 0| 38 7 
that the gas escaping from leaks is at once absorbed. This | ! 2 10 lao -o8 | 8°72 | 2°40 | 2°04 | 1°80 | 1°68 | 1°56 ; } 
arrangement also prevents freezing of the cylinders. From the sa ek cl 2 ; °° | Cost of working 300 days at 10hours ../ 19 $8 | 2315) 32 0) 4811 
escape or expansion of the gas, the adoption of heat is so great fs 7-92 | 5°76 | 8°72 | 2°88 | 2°52 | 2°40 | 2°28 >. —_ and bp ex = oe 
as to produce an extreme lowering of temperature, but as the | 2 $4 shaeaee es se | 4495 | 20°5 | 270 88°5 
water absorbs the ammonia, heat is produced in the solution which lao | 5-76 | 4-08 | 2-64 | 2-28 | 2-04 1°92 | 1°80 | Cost of coal lok wane te percentage of gs oe 
serves to equalise the temperature and prevent freezing. In fact, the 7 Seer ee eer eee een een one total working cost (coal at 10s per ton), 
bent produced is greater than could be utilised, and for this reason ¥ f 5 | S64 | G28 | 4°08) 8-28) 2°58 | 2°76 2°62 | johoursdaily.. .. .. «+ «+ -- --| 17°0| 25°0) 38°0) 44°0 
the exhaust gas and the solution through a number of small a “56 | 8°00 | 2°64 | 2°40 | 2°28 2°16 
tabes which serve to return he caspian heat to the anhydrous lio coe | ciesk ‘tues tala belaet ideal ete Cost per H.P. per hour. 
solution. 5 |11°04 | 7°92 | 5°28 | 4°44 | 3°96 | 8°84 | 8°60 ; . | 
When the gas has been used to such an extent that the pressure | 4 7 0 f EO ay ere aaa 
is insufficient to operate the motor, the car is run into the generat- lio | 8:88 | 6°24 | 4°20 | 3°84 | 3°48 | 8°48 | 3°24 s. d. a. 3 ite ly 
ing station, the spent liquor is withdrawn, and the gas tank is | - ; — . Scat aaa 10 0 5 | 10°80 | 6°36 | 4°20 | 3°12 
filled again. The spent liquor is then pumped from the receiving : peli y eee caus 
tank to the generater, where the application of heat serves to TaBLeE Il.—Hydraulic Motors. ‘a 10 | G24) 8°84 | 2°52 | 1°92 
separate the gas from the water, the ing into a separator é 26 5 | y2-98 | 6°75 ‘ “36 
where it is freed from the cael aneaah Gwe canted ave as Size of motor, H.P. .. .. +. +: 0 ee Se 2 ac nasil Malti Dad ss 
steam, and then passes on to the condenser, which consists of a} —™*S Arar wa eS ‘i 10 | 6°48 | 4°08 | 2°76 | 2°16 
number of pipes, where a constant stream of water, flowing over | Cost, inclusive of bed.. .. .. .. .. 2210| 3413/4618) 63 6 | — . = $$. —_——. 
the pipes, cools and condenses the gas to a liquid, which then | Cost of working 300 days at 5 hours, - lad . . 
passes into the supply tank. The heat in the generator serves| water at 5}d. per 1000 gallons -- 1614/29 6| 5211] 9 5 TABLE VI1.—Comparative Summary of Cost per H.P. per Hour. 
ie lott See ae ee. ee ae — - er | moins 0 be ato 10 hours mh 28 9/52 8|9616| 181 7 Size of motor, H.P. --| Bea | S61 re 
tank until used to supply the absorption tank on the motor. The - prim 4 seneauiage 4 total ve | ane She ee ie ourel are a ay ee 
charging and discharging is accomplished in about two minutes, ing cost:— | Class of motor. daily..| dj} adj d | d d. a. | d. 
It is asserted that the cost of operating the motor is quite small, Five hours perdiem .. .. .. 67 77 83 87 - —__—— —| 2) 
and improvements are being poy 2 which will make the machine Ten ,, » co ee co| 9 86 89 93 ‘ ‘ie air (gas — 5 | T-92\ 5-76l 3°72 | 2°88 | 2°52 | 2-40 | 2-28 
i $$ . per | oo evenloea| en} seelaeelie 
still more economical. Cost per HP. por hour. \ ells feet) ° 10 | 5°76 4°08) 2°64 | 2°28 ’ 04 | 1°92 | 1:30 
Price of water per Daily work- Hydraulic motor 5 |12:1210-so|9-72/900| —| —| — 
COMPARATIVE WORKING EXPENSES OF ee — 71 (oo gallongy PTs | 10 [to-s6| 9-8] 912 | 864) — | — | _ 
SMALL MOTORS.' s. d. d. a da. d. pees | 
By C. Korte ‘ 5 10°68 | 9°36 | 8°40} 7°68 3 Rota motor ~~ < te. a a se 468 —j— 
‘ . 1 5 erlin tariff)... 7°56, 6°48) 5°40 | 480/444) —| — 
_ THE statistics embodied in this communication are the result of J és 9°12 | 8°40] 7°80] 7°20 | | | | 
investigations undertaken by the author for the purpose of fixing a _ e 4 § Compressed air ee} 5 {15°00 11-64) 8°40 | 6-96 6°00 | 5°40 | 4°32 
a tariff for the use of the municipal hydraulic mains and electric pe 06 f 5 12°12 | 10°80 | 9°72} 9°00 (at Paris tariff) .. 10 18°0810°44 7°68 | 6°48 | 5°64 | 5°16 | 4°08 
current at Barmen. It is practically impossible to give any figures| ~ Ke ; -19 - a ; | 
capable of universal application, as the chief nae cost of lie actin Mili Cts Pela ( . aes Fit ee 5 | —| —|420 | 2°88 | 2°40 | 2°04 | 1°80 
generating the motive power—must necessarily vary according to | fs 14°28 | 12°96 | 12°00 | 11°04 | 55 tom .. .. .. .. eh ef een _— 
the local prices of coal, gas, water, &c., and wages. As faras pos-| 3 08 Steam motor, with 5 — | — | 4°92 | 3°48 | 3°00 | 2°82 | 2-28 
sible, however, the result has been given in general terms, with the Lac 12°72 | 12-00 | 11°28 | 10°56 coal at 20s. per ton 10 | —| — 43-48 2°52 | 2-16 1-92 | 1-88 
proportion which, upon such basis, the cost of motive power alone 5 21:48 | 20°16 | 18-84 | 17°76 (Hotair motor, with Py es BH ES a . 
x 1 64 coal at 12s. 6d. per Va-aal a-onlavaleial — ie 
i Vereines deutscher Ingenieure, 1891, p. 39; and| 4 | 1 13 {1 | 19-92 | 19°20 | 18-24 | 17-28 1 li ocea per) 10 | 6 48, 4:08] 2 78/2 16 | od Viol 
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AN EARTHQUAKE AND A RAILWAY BRIDGE 























AN EARTHQUAKE AND A RAILWAY BRIDGE. 





THE accompanying engravings are reproductions of photo- 
graphs, courteously placed at our disposal by Mr. J. Grant 
Birch, of Queen-street-place, London. They show very 
clearly the effect of the recent great earthquake in Japan on 
the Nagaragawa Railway Bridge. Professor Milne, of Tokio, 
has published a graphic account of the mischief done to the 
railway. ‘For vertically applied force,” he writes, “ the 
structure, from an engineering point of view, was all that 
could be desired ; but in consequence of horizontally applied 
stresses the inertia of the upper part has resulted in fracture 
at the base, and an appalling destruction.” The earthquake, 
it will be remembered, occurred on October 28th, and deso- 
lated 1200 square miles of country. 








TRADE IN FRANCE IN 1891. 


THE progress made in the metallurgical trades of France 
during 1891 has been more pronounced than in many years 
preceding. Work had been fairly plentiful, prices were more 
remunerative, and the mills and forges have for several 
months past run without intermission. This activity was 
due largely to the orders given out by the military, naval, 
and railway authorities, all of whom have been exceptionally 
busy in the extension and development of their respective 
departments. Perhaps the Minister of Marine has been 
affording the greater part of the additional work given out 
this year, and the contracts that have been placed with the 
steel works in the Midi will provide employment, in some 
cases, for another year or two. In addition to this, the 
steel works in the Loire and Centre have been fortunate in 
securing @ good many orders from Roumania, chief among 
them being the contracts for armoured cupolas that were 
obtained by the Chatillon, Commentry and other works in 
competition with the German house of Herr Griison. 
Another order for the same country was booked by the Fives 
Lille Company; this was for a bridge to cross the Danube, 
and the company is now making satisfactory progress with 
the work. Besides these few isolated contracts very little 
foreign business has been done, and the activity of the metal- 
lurgical industry depends entirely upon the home demand. 
This is a somewhat precarious source of prosperity, since 
the native requirements are necessarily restricted within 
narrow limits ; but so many public works are at the moment 
under consideration, including the metropolitan railway of 
Paris, which is likely to be put in hand during the spring, 
that there is every probability that the home demand will 
expand sufficiently to allow of further activity for some time 








to come. This position has naturally had the effect of 
strengthening prices all round, and they reached their 
maximum in the third quarter of the year, when quotations 
at works in the Nord were as follows :—No. 2 merchant iron, 
£6 per ton; ordinary joists, £6 7s. 6d.; large joists, 
£6 12s. 6d.; No. 2 sheets, £7 2s. 6d. In the Haute Marne 
No. 2 iron ranged from £6 2s. 6d. to £6 7s. 6d. per ton. 
, From this time there was perpetual warfare between makers 
in the Nord and merchants in Paris, and these latter are 
still keeping up the struggle by under-quoting to a reckless 
extent. The makers have made several attempts to check 
this policy by organisation, and by the establishment in Paris 
of agencies for the sale of iron to consumers without the 
intervention of the merchant. This counter attack has only 
had partial success, for though the forgemasters in the East, 
and the rolling mill proprietors in the North, have instituted 
agencies for the sale of their iron, they have yet been unable 
to do more than merely withstand the competition of 
merchants. The only explanation of the formidable position 
of these latter is that, possessing heavy stocks of iron, they 
could afford to accept very low rates if by so doing they 
could compel makers to enter into less favourable terms for new 
contracts. Thus the quotation of merchants in Paris are 
£6 2s. 6d. for No. 2 iron and £6 12s. 6d. for joists, but for 
actual business several shillings per ton below this figure 
are accepted. At works in the Nord No. 2 iron had fallen 
to £5 16s., sheets to £7, ordinary joists, £6 2s. 6d.; large 
plates, £6 12s. 6d.; and iron rails, £6 to £6 7s. 6d. Below 
these figures makers’ quotations do not seem inclined to go. 
The pig iron industry has participated in the general activity, 
| though this is due in great measure not to any erage oo 
improvement in the home demand, as to the contracts whic 
have been entered into with German consumers, who have 
bought up nearly the whole of the Longwy output for some 
| months to come. In spite of the present satisfactory posi- 
tion, the Longwy syndicate still rigorously carries out its 
policy of restriction, so that there is no likelihood of prices 
falling to an unprofitable level. Quotations of foundry pigs 
recently advanced, and all qualities are now very strong. 
Fuel has likewise been commanding satisfactory prices, and 
this naturally brought in its train a labour agitation which 
develo into a serious crisis. The miners in the Pas de 
Calais thought that the then high price of fuel afforded an ex- 
cellent opportunity of getting an increase in wages, a limita- 
tion of working hours to eight hours a day, besides several 
less important requirements. A general strike was agreed upon. 
The only effect was to allow colliery proprietors to clear off 
their stocks, and for several days the mineowners of 
England, Belgium, and Germany found an excellent market 
for their output. The colliers were wise enough to see that 
they had made a mistake, and they immediately came to 





——__ 


terms with the proprietors, for the first time through th, 
medium of arbitration. If the internal trade ha; - 
satisfactory, foreign business can allow of nothing but 
forebodings. During the past year the metallurgical exports 
have been rapidly declining. The statistics for the first 
eleven months of the year, just published, show that the 
exports of steel, as compared with the corresponding periog 
of 1890, declined from 38,911 tons to 16,778 tons, while 
finished iron fell from 62,790 tons to 29,188 tons. For the 
decline in both cases rails are chiefly responsible, and this 
is a product in which the competition of England, Belgium 
and Germany is particularly keen. —e enough, while 
the necessity of developing foreign trade has become para. 
mount, the French Government has resolved upon sti} 
further restricting the export connection by the levying of 
new import duties. The idea of the proposed tarifis is, of 
course, to protect the home industries, but there really seems 
to be little necessity for further protecting them at q)) 
especially at the risk of injuring foreign trade. The 
ey sand of the iron and steel trades depends not so much upon 
the home demand as upon the requirements from abroad, 
The only effect of the new tariffs seems to be that, while not 
adding materially to the activity of those industries that are 
fed by home requirements, they will effectually prevent 
manufacturers, by increasing the value of labour and of 
machinery, to compete with foreign makers in neutral 
markets. Foreign trade can only be secured by economy in 
roduction. This fact is recognised by Germany, which js 

ginning to reform its fiscal policy, but it is quite overlooked 
by France, as is evident by the efforts that are being made 
to increase productive cost in every way possible. 


S been 
Serious 








ELECTRIC TUBE WELDING. 


In our impression for December 25th, 1891, we described 
the Bernardos-Howard electric arc welding process, and we 
mentioned the adaptability of that process to tube welding, 
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For the purpose of illustration, the company has had,the spe- 
cimens made which we illustrate. The cut explains itself, and 
shows very clearly that the method can do by welding nearly 
everything that has heretofore been done by brazing. 








THE ENGINES OF H.M.S. HAWKE, 


Ovr supplement illustrates the engines of H.M.S. Hawke. 
The photograph was taken while the engines were standing 
in the erecting shop. As the ship has not yet made her 
steam trials we postpone minute description. The Hawke 
and the Edgar are very similar ships—first-class cruisers. 
They have protective decks just below the water line, varying 
in thickness from 2in. to 5in., but they carry no side armour. 
The conning tower is protected by 12in. compound armour. 
The Hawke is 360ft. long, 60ft. beam, and will have a mean 
draught of 23ft. 9in., a speed of 21 knots on the mile, and 
will indicate 12,500-horse power, and will carry 850 tons of 
coal. Her endurance at 10 knots is officially stated to be 
10,000 knots. She will be fitted with two Yin. breech-loaders, 
ten 6in. quick-fire guns, sixteen 6-pounders, and a number of 
smaller pieces. The engines have cylinders 40in. + 59in. 
88in. x 5lin. They are all independent and jacketted. The 
centrifugal circulating pumps are by Messrs. Tangyes, of 
Birmingham. 

Steam is supplied by four double-ended boilers 16ft. in dia- 
meter and 18ft. long, with eight furnaces in each, and one 
auxiliary boiler 13ft. in diameter and 9ft. 3in. long, with three 
furnaces. There are in all thirty-five corrugated furnaces, and 
20,000 square feet of heating surface. The tubes are of 
brass. The working pressure is 155 1b. The Edgar has been 
extremely successful, and we have no doubt that the Hawke 
will give equal satisfaction. 








NavaL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Fleet engineer: James A. 
Shawyer to the President, additional, for service as inspector of 
coals in South Wales. Staff engineers: William T. Allen to the 
Goshawk, additional, for Gibraltar Yard ; Isaac J. Alexander to 
the Howe; and Cornelius Pitt tothe Hecla. Engineer: Frederick 
T. W. Curtis to the President, additional, for service as resident 
overseer at Woolwich for inspection of naval gun moorings. 
Acting engineer: Edouard Gaudin to the Intrepid, 
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WATER GAUGE FITTINGS FOR STEAM 
BOILERS.* 


By Mr. Harry Gray, 


In all details of the steam engine, strength and simplicity, com- 
bined with efficiency, are the chief aims of the engineer; and in 
dealing with the steam boiler the same requirements are necessary, 
Strength to withstand the strains of the working pressure; simpli- 
city, so that opportunities for accident may be lessened, and facili- 
ties for examination and repairs increased ; every detail contribut- 
ing to the efficient working of the boiler. The steam engine with- 
out the boiler is useless, hence the boiler with its attachments 
demands our careful and constant attention. 

The various details of construction received in days gone by amost 
minute consideration, resulting in an almostcomplete exemption from 
failure from this source, but at the present time, with the high and 
increasing working pressures, other sources of danger have become 
intensified, especially ‘‘ shortness of water through ja false indica- 
tion of the water level by the water gauge.” e@ glass water 
gauge affords the simplest and most accurate means of “‘ showing” 
the level of the water in the boiler, and is that generally used tor 
that purpose. : . : 

In the steam boilers of the Egyptians, 200 B.c., as in those of the 
pioneers in steam of the twelfth and sixteenth centuries, the water 
jevel was not a source of much trouble, as it was maintained by 
gravitation, a tank placed either beside or above the boiler, with a 
pipe leading from one to the other, At this time steam was used 
only as @ means of producing a partial vacuum to allow the atmo- 
spheric pressure to come into force, hence little or no pressure was 
employed in the boilers above that of the atmosphere. But with 
the rise of working pressure the system of supplying the feed-water 
through a pipe without any means of preventing the pressure over- 
coming the head of water in the feed tank was a source of trouble 
necessitating the employment of other means for feeding the boiler. 
Thus, about the end of the seventeenth and beginuing of the 
eighteenth centuries we find Savory employing gauge cocks, fitted 
on the side of the boiler, one above and one below the desired 
water level, or placed on the tup of the boiler, with internal pipes 
terminating at different levels, 

Gauge cocks seem to have been in general use from this time, 
but it was not until steam was used directly as a motive power that 
the working pressure was raised to such an extent as to draw the 
attention of engineers to the importance of the water level in the 
boiler. At this time James Watt's inventive mind conceived the 
idea of connecting two gauge cocks by a glass tube, and in about 
1780 there appears the tirst record of the glass tube water gauge. 
‘The experience of to-day confirms the necessity of having this or 
some other means of accurately indicating the position of thejwater 
level at all times, and under all circumstances, It is, in fact, essen- 
tial to the safe working of the steam boiler. 

In Seaton’s ‘‘ Manual of Engineering ” the position of the gauge 
glass is arrived at by allowing ,4in. per foot diameter of the boiler 
vetween the combustion chamber tops, or higbest point of heating 
surface, and the lowest water level visible in the glass. But inthe 
case of boilers in steamships and other floating vessels, variations 
in the draught between the fore and after ends, as well as ‘‘ list- 
ing” of the vessel, affects the relation of the water level in the 
boiler to the highest point of the heating surface. The following 
tables give the variation of the water level in the boiler per 
foot variation of the trim of the ship, the length of the water 
level being taken as from the glass of the water gauge to its oppo- 

site extreme in the boiler, Consequently, the further the glass 
is removed from the boiler the greater the variation :— 
TaBLe A.—Variations by Alteration 
of Draught at Fore and After Ends of Tans B. 





— Variation by “ Bist” of 














Vessels. Vessels. 

Length Fore and aft variation of | Breadth _—_Variation of 

ship in Draughtof Waterin ae in List of Water in 
feet. ship. boiler. | feet. ship. boiler. 

| per foot. | per foot. 

100 lft. | *12in, 30 lft. 4in. 
150 lft. | O8in, 85 lft. *85in. 
200 Ift. ‘O6in. =| 40 1ft. “sin. 
250 lft. “048in, 45 lft. *26in. 
800 lft. “O4in. _ — = 
400 lft. “03in. _ _ aang 





As an example, a ship 250ft. long proceeded to sea 12ft. by the 
stern, The water level from the gauge glass to the extreme end of 
the boiler being 18ft., therefore 12 x 18 x °048 = 10°3in. was the 
difference between the water level in the boiler and the water 
level when the ship was on an even keel. Therefore 10}in. of 
water in the gauge glass on the after end of the boiler would be 
the lowest safe water level. Again, a ship 35ft. beam has 3ft. list, 
she has two boilers 13ft. diameter placed fore and aft, with a water- 
level 11ft. across. Here 11 x 3 x ‘85 = 11°55 variation. The 
gauge glass being placed in the centre line of the boiler, 11°55 
+ 2 = 5°77, or Sjin, of water in the gauge glass to maintain the 
least amount of water over the wing tubes and combustion chamber 
tops compatible with safety. 

These facts show that in placing the water gauges on boilers in 
steamships, due allowance should be made with regard to the 
average trim of the ship, both loaded and light, especially in vessels 
with the boilers right aft, in consequence of their being so much by 
the stern when in ballast. When the gauge glassis at the fore end, 
this evil is avoided, as that is the lowest point of the water level. 
In order to avoid exposing the wing tubes and combustion chamber 
tops through a list of the vessel, which tends to cause leaky tube 
ends, if not collapse, the practice of sloping the rows of tubes in 
the wing boxes should be encouraged. Glass water gauge mount- 
ings are fitted in two ways to the boiler, either direct on to 
the shell or end plate, or else ted on a standard of cast iron 
or brass, being either screwed in or jointed with a flange and studs. 
When the gauges are placed direct on the boiler, internal pipes should 
be fitted, that leading to the water space terminating in some part 
unaffected by the ebullition of the water, and that to the steam 
space, so as to be unaffected by any rush of steam through the 
steam dome necks, or the stop and safety valves, which would tend 
to reduce the pressure above the water in the gauge glass, produc- 
ing a false water level higher than it really is in the boiler, All 
internal pipes should not be less than lin. or ]}in. diameter, and 
free from all bends likely to encourage the deposit of mud or scum, 
or to prevent the free passage of steam or water. When the 
gauges are placed on standards, and connected to the steam and 
water spaces of the boiler by external pipes, shut-off valves or 
cocks being fitted between them and the boiler, opportunities are 
afforded for examining and repairing the — and water gauge 
mountings whilst the boiler is under steam. In such an arrange- 
ment there must be only one communication between the steam and 
water spaces, and that must be through the gauge glass itself, a 
hollow standard affording a communication between the steam and 
water spaces, independent of the gauge glass, renders the water 
level in the glass less sensitive, and makes the testing of the 
passages and gauge glass more complicated. This has been a 
frequent source of disaster, whilst the placing of the test cocks 
on the hollow standard renders them absolutely useless, as afford- 
ing no reliable test of the water level, without a means be provided 
- readily proving whether the top and bottom cocks and pipes are 
clear, 

In December, 1889, the combustion chamber tops of the 8.8, 
Albion were brought down ‘by shortness of water, although at the 


* A paper read before the North-East Coast Institution of Engineers 
and Shipbuilders. 











time of the explosion the water was showing more than full glass 
in the gauge, and all the three test cocks showed water. In this 
case the water gauge mountings, as well as the test cocks, were 
fitted on a hollow standard. Examination showed that the steam 
pipe had become choked, probably by the scum on the surface of 
the water being lifted into it when priming took place, On 
account of this obstruction in the ree the pressure above the 
water in the gauge glass and standard was gradually reduced, and 
the water level in both gradually rose. The engineers failed to 

out a thorough test of all the es, and were deceived 
4 the test cocks and by the gauge glass. ‘Trusting to appearances, 
the real water level in the boiler was allowed to become lower and 
lower, until they found there was something wrong in the com- 
bustion chambers, which were found to have collapsed. Had the 
test cocks been on the boiler, the water level in the gauge glass 
would have been shown as false. Had there been no hollow 
standard, the simple test of the gauge glass mountings would have 
shown no blow through from the steam. The complicated double 
shut-off of the gauge glass mountings and the boiler shut-off cocks 
was not resorted to, Simplicity is the best safeguard against want 
of knowledge or want of thought on the part of those in charge. 
Even when the complete test has been applied, omission in not 
re-opening some of the shut-off cocks, especially those on the steam 
side, is another cause of trouble, resulting in a false water level, as 
in the case of the pipe becoming choked. This was shown to have 
been the cause of the explosion of the boiler on board the s.s, 
Colina, in May, 1890, where the valve on the boiler end of the 
steam connection was not re-opened after testing. The same 
omission is reported to have taken place lately on board H.M.S, 
Orontes, resulting in the disabling of the boiler. 

In all glass water gauges the greatest danger lies in the possi- 
bility of their showing a .‘‘ false water level,” by which those in 
charge may be deceived unless they are always on their guard, 
In some cases this defect is more likely to occur than in others, 
through defective leads of the pipes and impurities in the water in 
the boiler. When the pipes are laid horizontally, or are bent 
down and then up again, opportunities for the deposit of mud, 
scum, and the like, are afforded, and a drop or syphon bend in the 
steam connection has been known to form a water trap, resulting 
in a false water level through the steam being condensed until the 
water so produced caused the reduction of the pressure above the 
water in the glass, which consequently rose above the true level of 
the waterin the boiler, The stoppage of the water connection is of 
rare occurrence ou boilers on board of steamships, as the absence 
of the water from the gauge glass, after even the simplest test, at 
once gives warning that something is wrong; but the partial 
stoppage, preventing the free motion of the water, is frequently 
the cause of an undue steadiness of the water in the gauge 
glass. The stoppage of the steam connection is the most 
common cause of false water level, and, as shown in the cases of 
the steamships Albion and Colina, and others, leads to the most 
disastrous results. Priming is the general cause of stoppage in 
these cases, the scum being lifted from the water at such times is 
deposited everywhere, part being carried into the steam pipe con- 
nection to the gauge glass, the pipe becomes gradually chocked, its 
real area being reduced from time to time, until finally it is closed 
up; meanwhile the pressure above the water in the gauge glass has 
been gradually reduced, the water level as shown in it has also risen 
above its true position, a full glass and more being the fina! result, 
as in the cases mentioned. Upon the true realisation of the facts 
of such a case the safety of the boiler depends, If the engineer is 
misled, and blows the water in the boiler down, an explosion is sure 
to follow; if he lets the water alone he may expect the same result 
at any moment, unless he at once proceeds to find out by thoroughly 
testing the true water level. Under the best circumstances this is 
too often a long and unpleasant task, entailing a lot of climbing 
about; consequently it is not made use of as often as it should be, 
if it is done at all. Again, when priming occurs, the engineers 
are generally kept busy attending to the engines and have 
but little time for such a test ; hence the necessity for some means 
by which the thorough and complete test of the whole of the 
water gauge connections may be simplified, and by which it shall be 
impossible to apply any partial or incomplete test. Diagrams were 
shown which represented two methods of testing the water gauge 
and all its connections without closing any of the valves or coc 
connected with the gauge glass except the one fitted between the 
boiler and the pipe feading from the water space, which are being 
introduced by og Smith Bros. and Co., of Nottingham. This 
result is effected by a cock having two passages through the plug, 
each independent of the other, one being horizontal and the other 
vertical from the side down through the bottom of the plug. Thismode 
of construction protects the surface of the plug, and also the shell of 
the cock from the action of the water and any impurities contained in 
it, as under the ordinary conditions the horizontal passage is open. 
Its action is simple and complete, one-quarter turn in either direc- 
tion closing the passage on the one side, and on the other opening 
communication by the vertical passage in the plug to the atmo- 
sphere. Consequently, by alternately turning it a quarter of a 
turn in each direction all the passages from the steam and water 
spaces are blown through alternately, and a complete test is 
applied. The same result is obtained bya valve arrangement, 
consisting of two small valves fitted one on each side of the main 
valve, so that when the communication is divided by closing the 
main valve all the passages of the water gauge can be blown through 
from the steam and water spaces by opening the small test valves. 

When the water gauge mountings are fitted direct to the boiler, 
the same liability to their becoming choked has to be contended 
with, and they are also subjected too frequently to a simple blow 
through, instead of the double shut-off test. 

The breaking of the gauge glass is a frequent source of trouble, 
and the flying pieces of glass and scalding water upon such occa- 
sions have proved such a source of danger to those near, that with 
the high boiler pressure of the present day, this may account for 
the tendency of those in charge not to test the gauge glass if they 
can possibly avoid doing so, The cause of such breakage is 
certainly not the pressure itself, as official tests have been made, 
and lb, per square inch have been applied to the gauge 
glasses without producing fracture, A stronger force is present 
under the working conditions of gauge glasses on steam boilers, and 
the higher the pressure the greater is such action, namely, contrac- 
tion and expansion, exerting a —— that is capable of causing frac- 
ture even in the strongest metals, much less in the case of sucha brittle 
substance as glass. It has always been the aim of engineers to make 
allowance for the expansion and contraction of metal, but in gauge 
glasses this rule would seem to have been neglected, the only pro- 
vision made being to prevent any injury to those in charge through 
the breakage of the gauge glass, The plan usually adopted has 
been to fit long rods to the cock handles, using the latter as a 
crank, enabling the engineer to work the cocks without approach- 
ing close to the Loos But the loss of power in proportion as the 
long handle and the crank or short handle approach the dead 
centre, requires such extra force being applied that perfect control 
is lost, resulting often in a sudden closing or opening of the cock, 
bringing such a shock to the gauge glass as to cause it to break. 
Another way is to place a ball or mushroom valve in the passages 
of the water gauge mounting, which shall be actuated by the rush 
of steam or water upon the breakage of the glass, closing the 


For this class of automatic water gauges 150 patents have been 
applied for during the last fifteen years, 60 per cent. of which have 
been carried through, and not half a dozen of them are in use at the 
present day. Most of these have failed under the working con- 
ditions, the automatic valve becoming set-fast or acting when not 
required, and remaining shut, or else being the cause of the 
passage itself becoming choked by mud, &c. Only two have met 
with any favour, namely, Dewrance’s and Hopkinson’s. In the 
construction of Messrs, Dewrance’s, of London, provision for the 
automatic closing of both steam and water passages is made. 
Tn the upper mounting a ball valve is placed in a cage, which 
forms one piece with the top screw plug, the cage fitting closely 





around its top edge into the mounting, the steam passing through 
two opening in the cage itself, a large hole at the side forms the 
seat into which the ball valve is forced by the rush of steam upon — 
the breakage of the glass, whilst steam s ina smaller quantity 
through the small hole at the bottom until the shut-off cock 1s 
closed. In the lower mounting the ball valve is held underneath 
the openings of the glass in a cup-like arm, so constructed that it 
can only be put in the one way, which is secured by a plug cap. 
In this case the ball valve is litted bodily up into the opening above 
it leading to the glass, thereby preventing the further escape of 
water. 
In the automatic gauge of Messrs, Hopkinson, of Huddersfield, 

no provision is made for the automatic closing of the steam 

assage, it being allowed an unimpeded blow through. In the 
ower mounting a mushroom valve is placed under the opening to 
the gauge glass, being placed on a cage screwed into the mount- 
ing, or attached to the end of the lower drain cock. The spindie 
of the valve projects through the top of the cage, over which a 
phosphor bronze spring is placed, and secured by a nut on the end 
of the spindle. Upon the breakage of the glass, the rush of water 
acting upon the projecting edge of the valve closes it, but upon 
the pressure being removed, the spring insures the re-opening of 
the automatic valve, and also prevents its closing again, except 
— the rush of water consequent upon the fracture of the gauge 
glass, 


A means that is employed by some to stop the wholesale disper- 
sion of the pieces of the broken glass and the scalding water, is to 
inclose the glass in a brass tube having slots at opposite sides to 
enable the water to be seer ; whilst others employ a shield of wire 
gauze or plate glass of a triangular or horseshoe section enclosing 
the glass on the front and sides, and leaving the side towards the 
boiler open. These shields also prove a most useful protection to 
the glass from any external cooling influence, such as cold air from 
the ventilators or sprays of water from the deck. But none of 
these appliances aftord any protection to the gauge glass from the 
main causes which tend to its breaking, namely, contraction and 
expansion from inside influences. 

nder ordinary working conditions the water gauge glass upon a 
boiler working at a pressure of 160 lb. per square inch is subjected 
to a temperature of 370 deg. Fah. When the drain cock upon the 
lower mounting is opened in order to blow through to test the 
water level, the pressure in the glass is removed, and the tempera- 
ture is likewise reduced in proportion, as in the case of steam the 
pressure and the temperature are dependent upon each other. 
Allowing for the heat transmitted to the glass by the passing 
steam, the temperature of the glass is suddenly reduced from 
370 deg. Fah to about 240 deg. Fah., and as suddenly raised again 
upon the pressure being put upon the glass when the drain cock is 
closed. This action is most clearly shown when fitting a new 
gauge glass when steam is on the boiler. Before putting the 
boiler pressure on the glass, steam is allowed to blow through it, 
in order to warm it, after which the drain is shut, and the 
pressure thus put on the glass raises its temperature to that of the 
steam. It is then that the glass breaks in the majority of cases, 
and not before the pressure is put on; and as the pressure itself 
cannot be the cause, the sudden increase of temperature, con- 
sequent upon increase of pressure causing the sudden expansion 
of the glass, must, in the writer's opinion, be the cause of its 
breaking. 

To avoid the reduction of pressure in the gauge glass when 
testing the water level is a most important point, especially with 
the high working pressure of the present day. A sketch drain 
valve loaded with a spring to about 20 lb. boiler pressure was 
shown, by means of which the variation of pressure in the gauge 
glass is reduced to 201b., with a variation of temperature ot only 
10 deg., with a boiler pressure of 160lb. In order to keep the 
valve shut a spindle is attached to it by a horseshoe connection, 
sufficient depth being allowed for the toot of the spindle in the 
horseshoe to permit of its being released from the valve without 
opening it, this being effected by the boiler pressure compressing 
the spring, 

The gauge glass is also liable to fracture at times when it has not 
been recently tested, either from outside or inside influences, 
When the water in the lower or water connections has been 
allowed to stand for any length of time it becomes cold, and 
consequently the pipes and connections and the lower part of the 
glass become cold also, Only the surface of the water in the glass 
remains heated by contact with the steam, the lower part of the 
glass being subject to a temperature of 220 deg. Fah. or less, and 
the upper part. is subject toa temperature of 370 deg. Fah., the 
glass being under a strain of unequal expansion, due to the 
variation of temperature of 150 deg. or more between its upper 
and lower ends. 

The cooling of the water connection between the gauge glass and 
the boiler also produces a false water level in the gauge glass, 
lower than that in the boiler itself, consequent upon the increased 
density with diminished volume of the water upon its becoming 
cold in the pipe and still being under an equilibrium of pressure 
with the water in the boiler. Taking, for example, in which the 
water exposed to cooling is 5ft. in height, the pressure being 160 |b. 
per square inch, the water in the boiler is at a temperature of 370 
deg. Fah., its heaviness being 55°181b. per cubic foot, when the 
water in the connection pipe to the water gauge has cooled down 
to 120 deg. Fah., through not having been removed by being 
blown through, its heaviness having increased to 61°73 lb. per 
cubic foot. Consequently, 53°4in. of cold water in the pipe will 
balance the 60in. of hot water in the boiler, and the water level in 
the glass is lowered 6-6in. 

The difficulty experienced in getting a gauge glass te stand 
upon replacing a broken one is often attributed to some fault in 
the glass itself, whereas the fault often lies in the fitting of the 
mountings. Where these are screwed in, instead ef having a flange 
secured by studs, this fault is more likely to occur on account of 
the smaller diameter of the joint, any difference of the thickness 
of which at one side more than the other betrays the fact that 
such mounting is not perfectly square with the boiler plate in 
every way, consequent on the hole in the plate not being at right 
angles to the surface of the plate. In order to get the glass in 
line with the top mounting it is brought against the front edges of 
the gland and gland nut. It is this nipping of the glands and nuts 
on the surface of the gauge glass that so frequently breaks them 
when tightening up the glands. If, when fitting up glass water- 
gauge mountings in place, a steel bar turned a true fit in the 
glands was used to test the centre lines of the two mountings, this 
trouble, resulting from bad fitting, might be avoided. In the 
case of the boiler of the ss. Gemini, fitted with Dewrance’s 
asbestos-packed water gauge, which expleded in 1889, the 
engineers broke five glasses between Cardiff and the Lizard on a 
voyage to London. The fourth broke whilst tightening the 
glands. Having no more glasses, they were reduced to two test 
cocks, The top one of these was set fast, and the handle bent 
when they tried to start it. The remaining test cock was only 
l}in. above the combustion chamber top, which collapsed upon 
reaching the Downs, although water showed in the test cock. 

The packing of cocks by means of asbestos forms a most impor- 
tant feature in water gauges of the present day, as a means of 
se leakage taking place, and insuring the efficiency of the 
cocks, 

In conclusion, the writer hopes that this paper will be the means 
of eliciting from sea-going engineers of experiencemany practical. 
remarks which will be of service to the whole profession, 








THE United States army ordnance officers consider the 
results obtained with the latest sample of brown powder from the 
Dupont Works as satisfactory, and a larger sample has been 
received at the Sandy Hook Proving Ground, with which it is 
intended to further conduct the preliminary test of the 12in. gun. 
A projectile weighing 10001b, will be fired with a charge of 450 Ib, 
of powder, 
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AUSTRALIAN ENGINEERING NOTES. 
(From our own Correspondent.) 

A GREAT deal of comment has been made recently on what has 
been considered the unfair treatment shown to men on their trial 
at the Naval Court-martials on the Australasian stations. The 
arbitrary manner in which the cases are conducted shows that it is 
fully time some other means were devised to judge the cases of 
the men before a competent tribunal. A court-martial just held 
on board H.M.S. Orlando exemplifies the manner in which these 
cases are conducted. Mr. Joseph Goyder, chief engine-room 
artificer, was arraigned on the following charge:—‘‘That he, the 
said Joseph Goyder, chief engine-room artificer, belongi 
H.M.S. Boomerang, then being a person subject to the Naval 
Discipline Act, did, on the lst day of August, 1891, negligently 
perform the duty imposed upon him during the first watch in the 
engine-room of the said ship, whereby damage resulted to No. 1 
starboard foremost boiler of the said ship.” The principal witness 
for the prosecution was Mr. John William Hole, chief engineer 
of H.M.S. Boomerang, who stated that at 10.15 o’clock on the 
night of the Ist August he was in the engine-room, when 
a report was made to him by leading-stoker Fordham that 
the tubes were leaking in No. 1 boiler. He—witness—ran into the 
fore boiler-room, and on looking at the gauge glass found that it 
was empty, whereupon he put the auxiliary = on to the hot 
well to — water into the boiler, and opened the middle fire-hole 
door, when he discovered that the fire-box top was bulging down. 
Thereupon he immediately shut the door, and after ordering lead- 
ing-stoker Dunne to put on the fire-extinguisher, opened the safety 
valves and closed the stop valves. He then rushed into the engine- 
room and had the main feed pump put on as fast as it would run. 
In the course of cross-examination Mr. Hole admitted that the 
means of communication between the engine-room and stokehold 
were very defective—the electric bell being out of gear—and the 
only means of access being by way of the upper deck. He also 
admitted that the prisoner was not allowed by the Queen’s regula- 
tion to leave his post and go intothe stokehold in order to person- 
aily verify the reports made to him by the leading stoker in charge 
of the stokehold. 

Several witnesses, including Mr. Parsons, assistant-engineer, and 
leading stokers Fordham and Dunne, were then examined on 
behalf of the prosecution, but in the course of cross-examination they 
all admitted that it was decidedly inadvisable for the chief engineer 
to have put cold fresh water into the boiler, the crown of which 
was red-hot. For the defence it was contended that the damage 
caused to the boiler was due chiefly to the chief engineer’s action 
in the matter, and it was proved that, prior to the accident, 
leading stoker Dunne, who was in a of the stokehold during 
the first watch, had repeatedly re everything correct to the 
prisoner. The witnesses called for the latter gave evidence to 
the effect that the accident was primarily caused through too 
great a pressure being put on No. 1 boiler, and that the damage 
was intensified owing to cold water having been injudiciously 
put in the boiler while its crown was red-hot. Notwithstanding 
the overwhelming evidence in favour of the prisoner, on account 
of the red-tape regulations the prisoner was found guilty, but 
having regard to his exceptionally good character throughout fifteen 
years’ continuous service, he was only sentenced to be reduced 
to the rank of engine-room artificer. The court consisted of :— 
Captain Barlow, of H.M.S. Orlando, president ; Captain Kelham, 
of H.M.S. Rapid; Lieutenant Commander Bremer, of H.M.3. 
Lizard ; Lieutenant Elton, of H.M.S. Mildura; and Lieutenant 
White, of H.M.S. Orlando. Lieutenant Commander Felton, of 
H.M.S. Boomerang, instructed by Mr. Weeks, chief inspector of 
machinery, prosecuted. 

New South Wales Government: Liabilities outstanding and to 
become due under existing contracts.—The following return, laid 
upon the table of the House by the Colonial Treasurer, shows the 
amount to be provided for from loan funds :— 


Service. 


Amount. 
Railway and tramway services— £ 




















Re-construction and improvement of rolling stock and 
permanent way .. bs Ob Mb os te te oe os ee 
Rolling stock, new lines .. .. .. eae 
Rolling stock, existing lines... .. .. .. .. «. «- 181,849 
Duplication of double line, Eveleigh to Homebush, and 
widening suburban line Redfern to Flemington... .. 250,000 
Duplication of line :— 
Illawarra to Waterfall, Teralba to Adamstown, Granville 
to Picton, RydetoHornsby .. .. .. .. .. «- 200,00 
Additions, alterations, and improvements to roads, sta- 
EO Ee a aaa ee 50,030 
Improvements of grades and curves and construction of 
deviation to avoid Lapstone Zig-zag.. fons," Sle 80,000 
eee ee eee eee 80,000 
1,115,947 
Department of Lands :— 
eR ee a a en ee ee 4,000 
Sites for local land board and district surveyor's office .. 550 
4,550 
Department of Public Works—railway construction branch, 
in respect to the undermentioned lines :— 
Nyngan to Cobar ed ee ee 90,578 
Culcairn to Corowa 98,7: 
Kiama to Nowra... ~- 248,184 
Lismore toTweed .. .. .. 511,723 
Molong to Parkes and Forbes .. 196, 
Milson’s Point .. .. .. «. 126,271 
NS. on. as, pe. oo 26,260 
Land for above railways .. 197,585 
1,495,398 
Harboursandrivers.. .. .. .. 552,072 
Government Architect's Branch .. 147,028 
Roads and Bridges =~ se 64,861 
Sewerage cas kin | ia 203,667 
Military works .. .. .. 14,000 
Water and Sewerage Board 215,680 
Woolloomooloo Bay (land) 116,822 
Erskine-street (land).. . 67,915 
1,382,045 
Department of Public Instruction :— 
Public school buildings and sites .. 38,761 
SS See ee 8,039 
Technical education buildings .. .. .. .. «. os 80,995 
Purchase of additional areas to existing public school 
ee ee ee 21,228 
Department of Mines and Agriculture .— 
Water conservation and irrigation .. .. .. 98,000 
Agricultural colleges and experimental stations 5,700 
108,700 
Electric Telegraph Department :— 
Construction of telegraph lines . 8,000 
Grand total . 4,208,663 


In addition to the above services it will be necessary to accept.con- 
tracts for completion of railway lines—Lismore to Tweed and 
Molong to Parkes, The former will cost about £316,651, and the 
latter £193,705. 








AMERICAN ENGINEERING NEWS. 





Compound tank locomotive.—A two-cylinder compound engine has 
recently been built for the King’s County Elevated Railroad, of 
3rooklyn, New York. It is a tank engine of the Forney type, 
having four coupled driving wheels, and a four-wheel truck under 
the rear end of the frame, carrying the tank and bunker. The 
cylinders are 12hin. by 16in., and 20in. by 16in. Driving wheels, 
8ft. Gin. diameter, with a rigid wheel base of 5ft.; truck wheels, 
2ft. 2in. diameter; total wheel base, 16ft. lin. Weight, 37,5001b. 


on the driving wheels; 17,000 Ib. on the truck; 54,500 Ib. total in 
working order. The boiler is of the Belpaire type, 44in. diameter, 
of gin. steel. It has 170 iron tubes, l4in. outside diameter, and 
6ft. Shin. long. The fire-box is of ,';in. steel, 58in, by 42hin., and 
with tube sheet ,’,in. thick. The crown is stayed by radial stays 
lin. diameter. The main frames are of best hammered steel, 
— solid, The pistons are of cast iron, with cast iron sprin; 

packing; guides of hammered iron, case hardened; and enanl 
of cast steel. The valve motion is of the link type. A balanced 
poppet throttle valve is used, and the feed is supplied by two 
injectors. The driving wheels are,of cast iron, with steel tires 
5}in. wide; and the axles are of hammered iron, with journals 6in. 
diameter by 6jin. long. The connecting and parallel rods are of 
hammered iron, forged solid, with straps and keys. The truck is 
of the centre bearing, swing motion pattern, with double-plate 
chilled wheels, and hgmmered iron axles, with outside journals 
3}in. diameter and 6in, long. The tank has a capacity of 600 
United States gallons. 

Railways.—The Lehigh Valley Railroad has practically completed 
its new through line from Jersey City—opposite New York—to 
Suspension Bridge, New York, and will thus enter into competition 
with the existing lines between New York and Niagara. The 
road will have a terminal of its ownin Jersey City, instead of 
using that of the ee gts Railroad. The New York, 
Newhaven, and Hartford Railroad is progressing with the four- 
track work on the New York division, and with the double 
tracking of the Shore Line division, The Northern Pacific Rail- 
road, by its control of the Wisconsin Central and of the Chicago 
and Northern Pacific, has a through line of its own from Chicago 
to the Pacific. The Chicago and Northern Pacific is a terminal 
company, and owns the newest and finest station in Chicago. 
The Great Northern Railway is pushing work on in its Pacific ex- 
tension across the State of bad pean ape and two contracts, of 
56 and 160 miles, are now well under way. The line will follow 
the Columbia River for a good part of the distance, and will cross 
it at Coulee City by a bridge sh00ft. long. In Stevens Pass there 
will be a tunnel 8000ft. long, but a switchback road will be built 
across the range for use until the completion of the tunnel. The 
Southern Pacific Railway has awarded contracts for building the 
link between Elwood, Cal., and Santa Margarita, including two 
tunnels 3000ft. and 1400ft. long. The Canadian Pacific Railway 
has completed its Souris line to Moose Mountain Creek. The 
surveys are in progress for the Winnipeg and Hudson Bay Railway, 
and it is reported that construction will be commenced this spring. 
The financial arrangements are being made in England. 

Smoke prevention.—The city of Chicago, Ill, is very much 
troubled by the smoke nuisance, owing to the almost universal use 
of soft coal in the furnaces of all hotels, office buildings, manu- 
facturing establishments, &c., and on the steamers and locomotives. 
The result is a steady pouring of dense black smoke incessantly 
from innumerable chimneys, spoiling the appearance of the city, 
and rendering it difficult for people to keep themselves present- 
able. This is especially the case in damp, heavy weather, when 
the smoke blows down into the streets. The question of taking 
steps to abate this nuisance has been considered over and over 
again, and inspectors of smoke nuisances appointed, with prac- 
tically no beneficial results, but the matter is again being agitated, 
in view of the city’s reputation for the World’s Fair of 1893. The 
general opinion is that a very great improvement might be effected 
at once by the employment of skilled firemen to handle and work 
the fires properly. In many cases, however, the boilers and 
furnaces are so hard pressed that careful firing cannot well be 
carried out, and various kinds of smoke consumers and combustion 
assisting appliances have been used, with more or less success in a 
small way. Some of the railways are now using anthracite coal on 
the engines running into Chicago, Shaking grates, combined with 
careful firing, have been found very efficient in other places. 
Mechanical stokers are also used to some extent. The state of 
affairs is a great incentive to inventors, but so far no appreciable 
abatement of the smoke nuisance has been effected. 

United States ordnance.—The annual report of the Chief of 
Ordnance states that the work of sapsiging the new model 
disappearing carriages for large guns is greater than that of 
supplying the guns, and an appropriation is recommended for 
enlarging the facilities for their manufacture at the Watertown 
Arsenal. In regard to small arms, the change from 0°45in. to 
030in. calibre, the use of the longer and smaller cartridge, and 
the introduction of smokeless powder for imparting a greatly 
increased velocity to the bullet without subjecting the barrel and 
breech system to widely-augmented strains, have all served to 
delay the perfection of American magazine rifle inventions. 
Several inventors are at work on the problem, however, and the 
Department has sold them at cost price 0°30in. calibre barrels and 
smokeless powder cartridges for preliminary experiments, having 
found by experience that American inventors can produce the best 
small arms in the world. The Department has completed two 8in., 
one 10in., and one 12in. breech-loading steel rifled guns. Of 
these, the first Sin. gun has been fired 300 rounds without injury, 
while one of the guns was tested with a German smokeless powder, 
50 1b. of which gave the projectile a higher velocity with about the 
same pressure as 125 lb. of ordinary black powder. Among new 
work an appropriation is asked for the manufacture of a type 16in. 
gun, the necessity for which is said to be shown by the steady 
increase of naval armour, and the armaments of the leading 
foreign Powers include guns of 15jin. to 17jin. calibre. For the 
navy 155 guns have been made, 117 being 6in. calibre, and to arm 
the new ships there are required 347 guns of 4in. to 13in. calibre. 

A new explosive has recently been tested which is said to be 
superior to nitro-glycerine compositions in point of slow combus- 
tion and safety in handling. The material is the invention of 
Mr. A. Pallé,a Frenchman residing in New York, and is called 
**Herculite.” It is a yellowish-grey powder, of light colour, and 
the basis of the We pe is said to include sawdust, camphor, 
and nitrate of potash, with other materials the nature and pre- 

ration of which are kept secret. In tests made at a quarry near 

venswood, Long Island, it was shown that the powder would 
not be exploded by spark, flame, or detonation. When lighted by 
a match it burns with a flame in the same way as dynamite, and 
is very difficult to extinguish. Some of the powder was poured on 
arock, and then hammered to show that it could not be exploded 
in this way. A hole 4ft. deep was drilled in the rock of the quarry, 
and about half a pound of the powder poured in and tamped with 
sand and earth, and then fired by a fuse. A block of stone 
weighing about thirty tons was split off, but as the explosive is 
‘*slow-burning,” the block was not shattered, as might be the 
case with dynamite or other ‘‘ quick-burning” explosives. It can 
be made quick-burning, however, by the addition of naphtha or 
ammonia to the ingredients, The cost is said to be about 6 cents 


per pound, 








INSTITUTION OF MECHANICAL ENGINEERS. — The forty-fifth 
annual general meeting of this Institution will be held on Thurs- 
day, 4th, and Friday evening, 5th February, at 25, Great George- 
street, Westminster, by permission of the Council of the Institu- 
tion of Civil Engineers. The chair will be taken by the President 
at half-past seven p.m. on each evening. The annual report of the 
Council will be presented to the meeting on Thursday. The 
annual election of the President, Vice-Presidents, and Members of 
Council, and the ordinary election of new Members, Associates, 
and Graduates, will take place at the meeting on Thursday. The 
President, Mr. Joseph Tomlinson, will retire, and will be succeeded 
by the President-elect, Dr. William Anderson. The following 
papers will then be read and discussed, as far as time permits:— 
** Notes on Mechanical Features of the Liverpool Waterworks, and 
on the Supply of Power by Pressure from the Public Mains, and by 
other means,” by Mr. Joseph Parry, water engineer, Liverpool— 
Thursday. ‘‘On the Disposal and Utilisation of Blast Furnace 
Slag,” by Mr. William Hawdon, of Middlesbrough; communicated 





through Mr. Charles Cochrane, past-president—Friday. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


THE meeting of the iron trade on Change to-day in Birmingham 
was the occasion of the transaction of considerable business, for 
which negotiations were opened up at the quarterly meetings of 
last week. lronmasters were not to-day able to accept all the 
business offered them for finished iron, since consumers are stil] 
manifesting a disposition to pay only very low prices—prices jn 
some instances which could leave nothing but loss to producers, 

Bar and angle iron, and hoops and thin strips are in better 
demand than other descriptions of manufactured iron, and the 
position of these makers in the matter of activity is an improve. 
ment upon other branches. Two or three of the leading bar firms 
have received good orders fcr the Australian market, and the 
buying by home merchants has been more er now that 
the quarter’s prospects are settled. The mills engaged in the bar 
trade are making fairly good time, and are likely to see steady 
employment all the quarter. The hoop mills are also receiving 
some considerable orders, both on home and export account. 

Prices to-day alike of bars, hoops, strips, and other descriptions 
of merchant iron were regulated on the quarter-day basis of £8 for 
best bars, £8 12s. 6d. for the brand of the Earl Dudley Company, 
8.C, Crown bars of John Bradley and Company, £9 10s.; £6 15s, 
and £7 for second-class marked bars, and £6 5s. to £6 10s, for 
merchant sorts, with £6 as the minimum for common bars. Welsh 
bars are selling at as low as £5 17s. 6d. Hoops and thin strips 
were again quoted £6 15s., and gas-tube strip £6 7s. 6d. Wire 
rods are selling fairly well at £7 per ton, and the Shropshire Ircn 
and Wire Company, who are very well placed for orders, haye 
just booked a considerable contract for wire for the French 
Government. 

The position of the sheet iron trade engaged in the 
production of galvanising and similar qualities was again 
to-day much discussed, and another meeting of the trade 
has been fixed for next Thursday in Birmingham. At present 
it is understood that the minimum rates which are to prevail 
for sheets are £7 5s, for singles; £7 10s. for doubles; and 
£8 5s. for lattens; but these prices will be subject to alteration at 
the next meeting. The reports presented by the Les iron 
makers give only a very poor account of trade, and the falling off 
in the Australian, as well as the South American demand, is having 
a severe effect upon prices. £12 15s. for twenty-four gauge f.o.b, 
Liverpool remains the Association price, but owing in part to the 
competition of Lancashire and Cheshire houses, supplies are offered 
by some Staffordshire makers at less than £11 per ton at works, 
and with hardly more than nominal increase delivered Liverpool— 
prices which are a fall of 30s. to £2 per ton compared with some few 
months ago. The competition for the orders that are being 
distributed is very keen, and some combination between the black 
sheet makers and the galvanisers, with the curtailment of produc- 
tion, is in the absence of any improvement in demand, considered 
the only remedy for the existing state of things. 

The mills in the district making boiler plates are rather short of 
orders at date ; but there is a sharp demand for locomotive strip, 
as well as for ordinary gas tube and common strip. There is a 
well-sustained demand for bridge and girder plates for China and 
Japan railways, and Admiralty orders for heavy chains and chain 
iron are reported to be rather above the average. Boiler plates are 
quoted by the list houses £9 to £10, and on to £12 per ton; while 
ordinary plates are £8 to £8 10s.; best chain bars, £9 10s.; and 
best best chain bars, £10 10s. 

Much interest is being taken in this district in theapproaching sale 
of the properties of the Gospel Oak Iron Company. The sale is 
fixed for next Thursday in Birmingham, and alike the Mitre Gal- 
vanising Works at Wolverhampton, and the Gospel Oak black sheet 
ironworks at Tipton, are to be offered. The Mitre Works, which 
have been carried on for over thirty years, contain three acres of 
ground, and comprise complete galvanising plant, including seven 
annealing furnaces, eight roller baths, brick-lined stoves, corru- 
gating machines, cold rolls, &c., the whole capable of turning out 
200 tons of galvanised sheets per week. A screw and nail-making 
plant, plant for making wire netting, and a plant for hollow ware 
manufacture are also laid down at Wolverhampton. The Gospel 
Oak Works cover four acres, and embrace sheet and bar milis, 
twenty puddling furnaces, and large boiler and engine power, 
There is also a wire mill, 211ft. by 71ft. wide, furnished with four- 
teen 2-ton anneallng pots, with underground gangway and fur- 
naces, and served with overhead travelling cranes. 

The pig iron trade is fully as strong this week as on quarter- 
day, and an excellent demand is still finding expression. 

Stocks of pig iron at the furnaces, whether in outside districts or 
in Staffordshire, are very small—in fact, there are no stocks. It 
is a remarkable example in this connection that Sir Alfred Hick- 
man and Sons, who are the largest makers of pig iron in this 
district, and who are turning out 1700 or 1800 tons, the product 
of five furnaces, have not been able to keep more than about 300 
tons in stock—which is but a day’s make—for some time past, 
and a similar state of things might be reported as regards other 
leading Staffordshire makers. 

Foundry pig of some qualities is 2s, 6d. per ton higher than in 
December, and is in short make. All-mine iron of this description 
is quoted 97s, 6d. to 102s, 6d. per ton by the Lilleshall Company, 
Shropshire, and similar makers, and all-mine forge iron is 62s, 6d. 
to 65s. Staffordshire part-mines are 45s. 6d. to 47s. 6d.; and 
cinder pigs, 37s. 6d. to 38s, 6d. The Tipton Green brand is strong 
at 50s. to 5ls., and Messrs, Bradley Brothers o* Capponfield 
forge iron 47s, 6d.; Darlaston, 46s.; and cinder, 37s. 6d., deliveries 
up to March, 

Hematites are quoted by the Carnforth Hematite Company 
60s. 6d. to 61s. for No. 4 forge delivered into this district, 62s. 6d. 
for foundry No. 3, and 65s, for No, 1. e Barrow Company 
quote 59s, for No. 4 forge sorts, and the usual extras for other 
numbers, The Tredegar Company, South Wales, quoted 60s. for 
forge and 50s. for second qualities; but the sales of any descrip- 
tion were limited for consumption in this district, the prices not 
being such as to tempt buyers. . 

Midland pigs remain at 45s, 6d. to 46s. for Northamptons, 46s, 
to 47s, for Derbyshires, and 48s, 6d. for Lincolns, 

The North Staffordshire iron trade continues fairly steady. __ 

Engineers and iron and steel manufacturers have an interest in 
the annual conference of the National Federation of Miners, which 
has closed since last issue at Stoke, only in so far as it enables 
them to gauge the probabilities of the year with regard to fuel 
prices. That coal bills in the metallurgical industries have, for a 
considerable time, been very high, goes without saying. Prima 
facie it would not appear, from the resolutions adopted at the 
conference, that lower wages will be tolerated ; and in that case 
fuel prices can hardly be ex to come down, But it must be 
remembered that Wales and Northumberland have accepted lower 
rates, and in these competitive days the influence of such a step 
will tell upon the coal market. The men have had 40 per cent. 
advance within a very short period, and the time has come when 
they should make some concession. In refusing to do so, and 
endeavouring to bolster up prices at their present abnormal level, 
they are engaged in a task which cannot in the nature of things 
long succeed, The desires of the consumers must in the end 
prevail. 

The special ironworks machinery used in the Gubbins process of 
hot piling and hot charging puddled bars at the Erith Isonwonks, 
North Kent, was illustrated and described in a paper contribute’ 
on Saturday last to a meeting of the South Staffordshire Institute 
of Iron and Steelworks Managers, by Mr. R. R. Gubbins, In the 
absence, through illness, of the author, it was read by the Insti- 
tute’s secretary, Mr. W. H. Carder, the chair being occupied by 
Professor Turner, of the Metallurgical Department, Mason College, 
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Birmingham, who is one of the Institute’s Vice-Presidents. Mr. 
Gubbins’ system has already been fully described in THE ENGINEER. 

Some time ago the Wolverhampton Railway Rolling Stock Com- 
pany finding a less demand for hire of their wagons and other 
rolling stock, resolved to transfer their plant to the Bristol Wagon 
Company, who had agreed to take over the business, This has 
now been done, and during the week the final Urey meeting of 
the shareholders of the yg | has been held for the purpose of 
receiving the accounts of the liquidators, showing the manner in 
which the transference has been conducted, and the property of 
the company dis of. The chairman explained that this was 
simply @ formal meeting, and that the winding up had been con- 
ducted according to the arrangements made with the Bristol Wagon 
Company. The usual votes of thanks were accorded, and the pro- 
ceedings terminated. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester.—The geo condition of the engineering and iron 
trades throughout this district remains about stationary. Gene- 
rally, engineering establishments are kept fairly-well employed ; 
but it is only in exceptional cases where new work of any great 
weight is coming forward or in prospect, and the outlook for the 
future remains but indifferent. The uncertainty with regard to the 
future is naturally reflected in the iron market. Consumers do not 
care to buy forward at all largely; whilst makers and manufac- 
turers are practically unable to move as regards prices. Although 
the tendency of trade is in a downward direction, there are other 
considerations affecting the cost of production which cannot but 
strongly operate against any material giving way upon present 
prices ; and there would seem very little probability of the market, 
at any rate just now, undergoing any appreciable change. 

Manchester Iron Exchange on Tuesday was fairly well 
attended, but b was ee | of hand-to-mouth character, 
consumers as a rule buying in only small quantities for i diat 
requirements. For pigiron makers’ quotations remain practically 
unchanged from last week, but there is some low calling to effect 
sales, and in one or two of the outside brands, merchants continue 
to undersell, Lancashire makers of pig iron still quote on the 
basis of 46s, for forge to 47s. 6d. for foundry, less 24 delivered, 
equal to Manchester ; but although they are renewing contracts with 
regular customers at about their quoted rates, they are quite out of 
the open market at the above figures. Lincolnshire iron can be 
bought at rather low p ome forge being readily obtainable at 45s., 
and foundry at about 45s, 6d., less 24, delivered “— to Manchester, 
but some of the makers still quote 1s, to 1s, 6d. per ton above 
these prices, For Derbyshire iron quotations remain at 46s. for 
forge, to 49s, and 50s. for foundry, less 24, delivered Manchester, 
but, except where consumers are using Derbyshire iron for special 
requirements, the above prices are not obtainable in this market. 
Middlesbrough iron remains firm at late rates, good-named foundry 
brands being still quoted at 46s. 10d. net cash, delivered Man- 
chester, with some ordinary brands obtainable at about 6d. under 
this figure. For Scotch iron makers’ prices are also maintained at 
late rates, Eglinton age | quoted at 50s. 3d., and Glengarnock at 
52s, net prompt cash, delivered at the Lancashire ports, but 
merchants in some instances are offering at 3d. to 6d. under these 
figures, 

» manufactured iron there is a small business which just about 
keeps forges going, and prices remain without appreciable change. 
Bars average £6 to £6 2s. 6d.; sheets from 7 5s, and £7 10s. 
for merchant qualities to £7 15s. for galvanising descriptions, with 
the usual extras for doubles and hoops, and £6 7s. 6d. for random 
to £6 12s, 6d. for special cut lengths delivered equal to Manchester 
or Liverpool. 

In the steel trade the business doing continues only limited, 
with prices about as last quoted. Ordinary foundry hematites are 
readily obtainable at about 56s. 6d. to 57s., with some special 
brands quoted at 58s., less 24, and billets can be bought at £4 10s, 
and £4 12s. 6d. for basic, to £4 14s, for Bessemer qualities de- 
livered here, There have been a few moderate orders stirring for 
steel boiler plates, with makers’ prices averaging £7 7s. 6d. for 
delivery to consumers in the Manchester district, and occasional 
odd parcels sold by merchantsat about £7 5s. per ton. Themovement 
on the part of the men for the concession of the fifty-three hours per 
week, which has been pending for the last three months in the 
Liverpool district, is now approaching some definite issue, the 
workmen having sent in notices that they will cease work at the 
close of this week unless they obtain the concession, The demand 
of the men is that they shall work fifty-three hours instead of fifty- 
four, and that overtime shall commence after the fifty-three hours 
have been worked. I understand that, with a view of coming toa 
settlement in this matter, the employers have replied to the 
demand put forward by the men that as the rates paid in Liverpool 
and district for overtime, which are time and a-quarter for the first 
four hours and time and three-quarters afterwards, are so much 
more liberal than those paid on the North-East Coast, which are 
time and a-quarter for the first four hours and time and a-half 
afterwards, that, if the fifty-three hours is conceded in 
Liverpool, the overtime regulations prevailing on the North-East 
Coast must be reverted to. This proposal, especially in face of 
the present extremely depressed condition of the engineering 
industries throughout ———- particularly in connection with 
ao mae is so manifestly fair, that there ought to be no 
difficulty in the q being bly settled on the above basis. 

A simple but at the same time ingenious improvement in pumps 
of the pulsating type, designed mainly to effect considerable 
economy in the consumption of steam, has just been patented by 
Messrs. John Wild and Co., of the Falcon Ironworks, Oldham. 
Instead of the steam being admitted to the discharge chamber 
and there condensed whilst the steam valve is open, the steam is 
automatically shut-off by the water in the other barrel lifting a float. 
As soon as the expansion of the steam has become equal to the 
pressure of the water in the column an injection valve is auto- 
matically opened, admitting water to the just emptied barrel by 
which the steam is condensed, thereby creating a vacuum. The 
water then again rises in the barrel, shutting off the steam from 
the other barrel, and again admitting steam to the first-named 
barrel, this operation being repeated so long as the pump is in 
action, The construction of the improved pump may be briefly 
described as consisting of two or more pum Roum 4 with a weighted 
double-beat steam valve for each barrel, contained in a steam 
chest at the top of the barrel. Each steam admission valve face 
is of slightly larger area than the other valve face on 
its stem, and the weights or floats of the valves which are 
contained in the pump barrels balance each other. In each 
valve stem an opening is made to receive one end of a pivotted 
lever, this being so arranged that on starting, either valve can be 
opened by turning the pivot to admit steam into one of the barrels, 
whilst dasenualy. when the pump is at work, the valves and the 
lever can move freely without turning the pivot. The patent for 
this improvement also covers its y gmpe as a compressed air 
pump, which, it is claimed, will far more efficient than the 
ordinary piston pump now used for compressing air. In applying 
this patent to an air compressor, there are two columns of water 
connected by a €5J-piece at the bottom, so that one can 


flow into the other, one column being longer than the other. 
For starting the compressor both columns are filled up with 
water to the level of the top of the shorter column, 
Steam is then admitted to the top end of the long column, 
and the air expelled through a pet cock, The steam having been 
shut off, water is admitted in the form of a spray to condense the 
steam and so form a vacuum, when the water is depressed in the 
shorter column and rises yeep od in the longer column, 
When the water reaches the top of the long column it lifts a float, 
and allows the steam valve toagain open, and the vacuum being 
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thus destroyed the water falls and compresses the imprisoned air 
which has been admitted into the shorter column. When the water 
reaches a certain point in the long column steam is automatically 
cut off, and this point may be varied according to the excess ef 
steam pressure over the terminal pressure required, so that the 
arrangement may be worked expansively. When all the air has been 
expelled from the shorter column, an injection valve is automati- 
cally opened, the steam condensed and the vacuum again formed, this 
operation continuing whilst the compressor is at work. This air 
compressor can be operated by exhaust steam, anda special 
arrangement is being aoe for compressing air in connection 
with colliery operations, the present waste steam from the boilers 
being utilised for the - . 

All descriptions of fuel continue to move off freely, the better 
sorts suitable for house fire purposes being in active demand. 
Common round coals, although in not more than a moderate 
request for iron-making, steam, and general manufacturing pur- 
poses, are to some extent being drawn upon for house- 
fire requirements, whilst there is a tolerably brisk demand 
for shipment, with the result that there is little or no pressure 
for surplus supplies upon the market. Engine classes of fuel 
maintain the slight improvement report last week and 
better prices ore obtainable, especially on medium and lower de- 
scriptions. Atthe pit mouth best coals remain firm at 12s. 6d.; 
second qualities, 10s. 6d. to 1ls.; common house fire coals, 9s, to 
9s. 6d.; steam and forge coals, 8s, to 8s. 6d.; b , 68. to 6s, 6d. ; 
with special sorts quoted at 7s.; best slack Be, to 5s, 6d.; medium, 
4s, 3d. to 4s, 9d.; and common, about 3s, 6d. per ton. For ship- 
ment good qualities of steam coal are readily fetching about 10s, 
per ton delivered at the ports on the Mersey. 

Barrow.—The business doing in hematite qualities of pig iron is 
comparatively small, and orders are not offering for large parcels, 
either for prompt or for forward delivery, and especially for the 
latter. Prices are easier at 47s. 7d. per ton, net cash, for hematite 
warrants, and makers are still asking 48s, 6d. to 49s. for parcels of 
mixed Bessemer numbers, net f.o.b. Stocks have increased about 
230 tons during the week, and represent now about 144,500 tons. 
Makers themselves hold very few stocks. Another furnace has 
been blown out at the Askam Works, owing to the poor demand 
which exists for hematite qualities of pig iron. There are now 
only two of the four furnaces in blast at ; + Bong and about seventy 
workmen have been paid off. In the district there are now in 
blast forty-two furnaces, and thirty-five are standing idle. 

Steel makers are not busily employed, and have not good 
prospects before the spring. e Barrow works are better off for 
orders than those in West Cumberland, and it is probable that fair 
activity will be observed at the Barrow mills and at Connell’s 
works at Workington for three months to come, but heavy rails 
are quiet at £4 2s. 6d, Steel shipbuilding material is slow at 
£6 2s, 6d. for ship-plates, £5 15s. for angles, and £6 17s. 6d. for 
steel boiler- plates. The new plate mill engines, built by 
Galloways, of Manchester, have commenced running this week at 
the Barrow Steel Works. It is expected they will not only be 
well oe for a considerable time on good local and other 
orders, but that the re-start which has now been made in the 
production of steel shipbuilding material in Barrow will very 
materially aid the success of local shipbuilding concerns which are 
doing work on a large scale. Blooms are quiet, as also are billets 
and slabs, but there is a good tone in tin-plate bars, and orders 
are well held at-about £4 10s., net f.o.b. 

The ps Pee and engineering trades are fairly well em- 
ployed, and it is probable that the work which is engaging atten- 
tion at the present moment will not only soon be supplemented, 
but supplemented by more important orders, which are now the 
subject of negotiation. Inthe meantime the local yards and shops 
are well employed. 

Iron ore is firm at lately advanced rates, 10s. per ton for average 
— and a good demand exists from consumers outside the 
istric 
Coal and coke steady, and coke remains at 19s. per ton delivered. 

Shipping shows a slight improvement on bad weeks in last year, 
but the metal exports are not large, and are not likely to be before 
spring. 








THE SHEFFIELD DISTRIOT. 


(From our own Correspondent.) 

THE South and West Yorkshire coalowners have agreed to 
meet a deputation of the men to ider the question submitted 
to them in the letter from Mr. Benjamin Pickard, M.P. It is 
understood that at the recent meeting, which was strictly private, 
the coalowners considered the subject of restricting the output in 
order to keep up prices. No little difference of opinion prevailed, 
several colliery proprietors taking rather a gloomy view of the 
na ap of the coal trade in the spring and summer. Others 
ook to united action between the mineowners and the men to keep 
the trade in a prosperous state, It is somewhat extraordinary that 
the favourite panacea of the miners’ leaders—the limitation of the 
output—should now be regarded by the employers as a factor to 
be seriously thought of in the industrial situation. 

The coal trade keeps in a very languid condition. Prices at pre- 
sent are rather in favour of buyers, Pits which provide locomotive 
fuel are making good time, deliveries being now freely made under 
the new contracts. A slight decline in the quantity shipped is 
caused by the closing of the Baltic ports. Quotations are from 
9s. 6d. to 10s. per ton, There is also a brisk cali for gas coal, but 
the output is quite equal to the demand, which has been increased 
by the recent dismal weather, causing the gas in workshops and 
streets to be lighted the greater part of the day. There is still a 
fair average request for house fuel, the metropolis and eastern 
counties receiving large quantities direct by rail. Silkstone coal, 
in the best qualities, makes from lls. 6d. to 12s. per ton at the 
pits; good house coal, thick seam, fetches from 10s, 3d. to 10s. 6d. 
per ton ; thin seam coal is 3d. to 6d. per ton less, Small fuel is in 
very light request at from 5s. 3d. to 6s. per ton ; smudge is abun- 
dant at 2s. 6d. to 3s. 3d. ; very little is doing in coke, there being 
only a moderate output. 

The call for railway material exhibits no signs of diminution. 
Home companies continue to order freely, more especially in rolling 
stock, and foreign requirements are = Among work recently 
placed is a contract by the Midland Railway Company for fifty new 
engines, A revival in South America would mean a tremendous 

ressure on the local railway material establishments, some of whom 
now on their books work sufficient to keep them going full 
time until the end of the year. Very little is doing in marine 
castings and forgings, the means of production in huge forging 
presses having now exceeded anything like a normal demand. 

A somewhat firmer tone is manifest in the iron markets, though 
the quarterly meetings have passed without bringing about any 
change of consequence in the trade. Prices continue low, and 
there is depression on every side. Orders are mainly given out 
merely to meet hand-to-mouth uirements. Hematites are at 
present 58s. per ton, delivered in Sheffield. Bessemer billets, of 
special carbon makes, £5 17s. 6d. to £6. It is expected that 
several heavy contracts will shortly be placed, in which case 
hematites are certain to advance in value. The increase in rail- 
way material work must make an impression on the home demand, 
if followed by a general foreign revival. 

Among the lighter trades which show improvement are files, 
for which there is a much better continental demand, and the 
requirements for Australia have also largely increased. An order 
of unusual size is reportod to have been received from New York, 
but I have no corroboration of the statement, Still there is more 
doing on foreign account, although, at the same time, the 
Indian market is depressed. Only a quiet home trade is 
reported in cutlery, tools, and plated ware, the chief orders 
coming from the Colonies, Spain, France, Germany, and 
South America. In addition to files there is a heavy call for 
hand saws, razors, and the higher grades of table cutlery. 












This is one of the most noteworthy results of the cutlery trade 
with the United States under the McKinley Tariff Act. Very 
little is being made in the secondary and lower classes of cutlery 
for that market, but the falling-off in the cheaper goods is partly 
being compensated for by the larger business in the best articles. 
Several of our standard houses report that they have received 
some excellent orders in expensive goods for the United States 
during the past fortnight. Manufacturers who produce the lower 
kinds are badly off for work, the States having practically ceased 
to take the cheap wares, 

An increasing trade is in bicycle tire sections, which is a depart- 
ment specially adapted for Sheffield. Indeed, the production of 
bicycles and tricycles ought to have been one of the most 
preminent of Sheffield industries, seeing} that the town is the 
metropolis of steel. A few firms do a considerable business in the 
— ities required by cyclists; but the trade in the machines 
themselves is mainly outside South Yorkshire. 

The few days of frost have enabled the skate makers to clear 
their shelves, and some heavy consignments of skates have been 
received from Germany. 








THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

THOUGH the tone of affairs at the quarterly iron markets was 

unsatisfactory, and did not favour the opinion that business was 
likely soon to be better, an improvement is this week noticeable in 
the iron and allied trades of this district, and, not only is the tone 
more hopeful, but prices are stronger, and very fair sales have 
been effected, buyers paying the full prices that producers and 
merchants quoted, for the latter are determined to grant no con- 
cessions, particularly as present prices are barely over the cost of 
manufacture, even to the most favourably situated firms, and 
there does not a r to be much likelihood of costs being 
brought down. he orders that have been placed this week 
have been nearly all by home consumers, as continental buyers 
have not begun to move, but it is expected that they will 
not long delay purchasing for spring delivery should prices 
continue as strong as they are now, and with a tendency upwards. 
As far as pig iron is concerned, it shows that the position of makers 
must have improved when they can stick to a quotation s> long as 
they have done to 38s, for No. 3 Cleveland G.M.B. This has been 
their rate since the middle of December, and five weeks is a 
lengthy period for prices to remain unaltered, taking the expe- 
rience of the last few years as a criterion. Consumers recognise 
that they must pay 38s. if they want to secure the iron, and they 
have abstained from buying so long that they have scarcely any 
stock from which to draw, and must get iron to go on with. 
Thus iron had to be bought, and could not be obtained at 
less than the above-named rate; indeed, it is a long time 
since producers set their faces so much against granting con- 
cessions, and they are pretty unanimous in their attitude. 
Having been able to keep to 38s. for so long, makers expect to be 
able to maintain that figure through the remainder of the duil 
season, even if they do notimprove upon it, and they have reason 
to believe that in March the value of iron will advance. The 
current cost of production justifies higher prices, for it is only the 
most favourably situated firms that can make ends meet, and the 
probability of expenses being reduced is not good. Coke, which is 
one of the most important items of cost, is now sold at 13s. 6d. 
per ton, delivered at the Middlesbrough furnaces, a price ls. 6d. to 
2s. above the relative price for pig iron; and yet many of the coke 
manufacturers say they are carrying on their business at a loss. 
There is not much chance of cheaper coke being procurable, for 
the policy of the makers thereof seems to be to have the sup- 
ply of coke not in excess of the demand. Thus, although 
several blast furnaces have of late been blown out and 
the consumption cf coke reduced, the supply of coke is 
not in excess, for the output of it has been reduced as much as the 
consumption. Therefore there continues to be some difficulty in 
getting supplies, and prices can be maintained. Cheaper coke has 
not, therefore, followed the blowing out of furnaces, The same 
policy is to some extent being followed in the coal trade, though it 
is not so depressed as the coke trade. Nevertheless prices have 
fallen, and reductions of wages at the mines are the consequence, 
Northumberland colliers having submitted to an immediate re- 
duction of 5 per cent., andthe Durham colliers are asked te choose 
one of three courses : (1) To submit to an immediate reduction of 
10 per cent. ; (2) or agree to refer the whole question as to what 
the reduction shall be to open arbitration ; or (3) to state what 
reduction they are prepared to agree to at once. When in Scotland, 
Wales, Northumberland, and elsewhere wages are being brought 
down, it is clear that the Durham miners cannot keep up their 
wages. 
Tt is satisfactory to see that prices of pig iron are maintained in 
face of heavy increases in the stocks in the public warrant stores, 
not only in this district, but also in Scotland, Cumberland, and 
Lancashire; but that is to be expected at this time of the year, 
when the export demands are so small. To the Continent not half 
the quantity is being sent that was reported in December, and that 
was much below the average of the year. From Middlesbrough 
33,018 tons of pig iron were shipped this month up to Wednesday 
night, against 49,003 tons in December, 1891, and 26,428 tons in 
January, 1891, both to 20th. Connal’s stock of Cleveland pig 
iron on Wednesday evening was 157,907 tons, or 2944 tons 
increase this month. This has no detrimental effect upon 
the market, warrants, as well as makers’ iron, being strongly 
held. Neither producers nor merchants would accept less 
than 38s. for No. 3, prompt or forward, while Middles- 
brough warrants, which for nearly two months past have 
really changed but little, the difference between the top 
and bottom prices being no more than 6d., have been steady 
at about 38s. 1d. cash sellers. This encourages holders to 
stick to what they hold, and there are comparatively few people 
desirous of selling. One prominent feature of the market now 
is the stiffness in the prices of the lower qualities of pig iron; 
they have advanced 6d. per ton since Christmas, and are very firm 
at the advance, for so large a quantity is required as well for local 
consumption as for Scotland, and these qualities are not affected 
by the fluctuations in the export trade to the Continent, because 
continental consumers take chiefly No. 3. The price of No. 4 
foundry is 37s. 6d.; grey forge, 36s. 6d.; mottled, 36s.; and white, 
35s. 6d. Kentledge blocks are 43s, East Coast hematite is quoted 
48s, per ton f.o.b., and the demand is good, and likely to be as 
long as the shipbuilding industry continues active. 

In November last an attempt was made to sell by public auction 
the Grosmont Ironworks, near Whitby, the vendors then putting 
an upset price of £10,000 upon them, but not a single bid was 
elicited. On Tuesday, at the Royal Exchange, Middlesbrough, 
another endeavour was made to sell them by auction, the vendors 
naming no upset —_ but again the effort was unsuccessful. 
Bidding commenced at £4000, and was carried on to £5800 by Mr. 
John Hutton, ironfounder, Whitby, Mr. Birdsall (Birdsall and 
Sons), Leeds, and Mr. John Hodgson, of Darlington, the first- 
named making the £5800 bid, and nothing more being offered, the 

roperty was withdrawn. The furnaces are amongst the oldest in 
North Yorkshire, there are three each 80ft. high, and capable of 
producing probably 400 tons of pig each per week. Two of the 
furnaces have each a capacity of 15,000 cubic feet, and one has 
16,300 cubic feet. Nos. 1 and 2 have circular pipe stoves for hot 
blast, and No, 8 is fitted with four Whitwell stoves, 29ft. 2in. b 
22ft. Besides the cott were 104 acres of land, 67 workmen’s 
cottages, &c. The works have since their commencement been 
carried on by Messrs. Charles and Thomas Bagnall. 

The death took place last week of Mr. J. W. Macfarlane, who 
has long been a familiar figure in iron trade circles in Cleveland. 
Mr. Macfarlane in early life travelled a good deal, and about a 











quarter of a century ago became the manager of the Clay-lane 
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Ironworks for Mr. Tom Vaughan, who had married his cousin. 
Mr. Tom Vaughan, who was the only son of Mr. John Vaughan, 
the discoverer of the main seam of Cleveland ironstone, was at 
that time the largest pig iron maker in the world, owning the 
Southbank as well as the Clay-lane works, and besides he was 
the proprietor of the Whessoe and Bishop Auckland es 
and of various collieries. Subsequently Mr. Macfarlane me 
manager of Mr. Vaughan’s Bishop Auckland Works, and about 
eighteen years ago, in conjunction with Mr. Henry French, who 
had been Mr. Vaughan’s manager at Woodhouse Close Colliery, 
he established at Middlesbrough an iron and coal merchant’s busi- 
ness, under the style of J. W. Macfarlane and Co., which has since 
been very successfully carried on. Mr. Henry French will con- 
tinue to carry on the business under the style of Henry French &Co. 

The finished iron and steel manufacturers, with the exception of 
the rail producers, are well situated, and very few of them lack 
work, nor are they likely to do so at an early date, for consumers 
are assured of full work for a considerable time ahead. The 
demand for girders, bridge-plates, and ship-plates is good, and 
angle manufacturers have no great cause for complaint. Some 
of the shipbuilders are well assured of work for the whole 
of this year, and most of them in this district can count upon 
full operations for the next six months. This being so, steel plate 
and angle manufacturers will have no lack of business, and pro- 
ducers of hematite pigs, which they chiefly require, will likewise 
have a good demand for their material. Steel ship-plates are 
advanced to £6 ; steel angles to £5 17s. 6d.; while iron ship-plates 
are £5 7s. 6d.; and iron angles £5 5s. per ton, all less 24 per cent. 
discount and f.o.t. Stoneham bars are £5 7s. 6d., less 24 per cent. 
The steel rail manufacturers are keeping their establishments fully 
going at present, but have not much work booked, and iron- 
founders who supply railway material are even worse off, as some 
of them are not turning out half the quantity their works are 
capable of producing. The collapse of business with South 
America, and the backwardness of our Indian railway administra- 
tion in developing railways, have told severely upon makers of 
railway material in this district, and prospects do not “4 4 at ali 
satisfactory. Heavy steel rails are quoted £4 2s. 6d.; steel 
sleepers, £5 5s.; and cast iron railway chairs, £2 17s. 6d., all net 
at works. 

An effort is being made, more particularly by the Staffordshire 
iron trade, to bring about the establishment of a sliding scale to 
regulate wages in the finished iron trade of the North of England 
and Staffordshire, which would mean practically the wages in this 
industry throughout the country, for all the other districts follow 
either one or the other of the districts above named. A conference 
of the representatives of employers and employed in Staffordshire 
and the North of England was held in Manchester, on Wednesday, 
to discuss the whole subject. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE Glasgow pig iron market has been very quiet this week. 
Two or three small lots of Scotch warrants changed hands at the 
syndicate’s price of 47s. There was a comparatively slow demand 
both for Cleveland and hematite pigs, the former selling from 37s. 
114d. to 38s. 4d. cash, and the latter from 47s. 6d. to 47s. 44d. cash. 
The market was closed all day on Wednesday owing to the funeral 
of the Duke of Clarence. 

The shipments of pig iron from Scotch ports in the past week 
amounted to 4096 tons compared with 4717 in the corresponding 
week of last year. The United States took 215 tons; India, 10; 
Australia, 150 ; France, 196 ; Italy, 527 ; Germany, 60; Holland, 
35; Belgium, 30; China and Japan, 130; other countries, 381 ; 
the coastwise shipments being 2362 tons compared with 3592 the 
same week of 1891. 

The prices of pig makers’ iron are, in several cases, reduced 6d. a 
ton for No.3. G.M.B.and Govan, f.o.b. at Glasgow, Nos, 1 are quoted 
47s. 6d.; Nos. 3, 47s.; Monkland, No. 1, 48s.; No. 3, 47s.; Carn- 
broe, No. 1, 48s. 6d.; No. 3, 48s.; Clyde, No. 1, 54s.; No. 3, 
5ls.; Gartsherrie and Summerlee, Nos. 1, 54s.; No. 3, 52s,; Lang- 
loan, No. 1, 55s.; No. 3, 52s.; Coltness, No. 1, 56s. 6d.; No. 3, 
52s.; Calder, No. 1, 54s.; No. 3, 52s. 6d.; Gle ock, at Ardros- 
san, No. 1, 55s.; No. 3, 49s.; Dalmellington, No. 1, 49s, 6d.; No. 
3, 48s. 6d.; Eglinton, No. 1, 49s. 6d.; No. 3, 48s.; Shotts, at 
Leith, No. 1, 57s.; No. 3, 53s.; Carron at Grangemouth, No. 1, 
56s. 6d.; No. 3, 52s, 6d. 

Several of the furnaces that were put out last week in order 
that the gas flues might be cleaned are again in blast, and there 
are forty-seven furnaces making special brands in ordinary pigs, 
twenty-two in hematite, and seven in basic, total seventy-six, 
compared with seventy-three in the preceding week, and six in 
the corresponding week of last year. 

The finished iron trade continues quiet. The inquiry for bars is 
disappointingly small. The makers have been conferring together 
on the state of the trade, and have discussed the question of 
prices. Costs of production are heavy. Fuel, instead of declining, 
as was expected, has been raised further in price, so far as eon 
the better qualities of furnace coals. On this account makers of 
bars have been very anxious to maintain prices, and they decided 
to make no change. They quote the lowest grade of common bars 
£5 17s. 6d., second grade £6 2s. 6d., highest grade £6 5s., best 
bars ranging from £6 5s. to £6 15s. Tube strips are easier, owing 
to a slackening in the demand, the quotation being now £6 17s. 6d. 
Some merchants quote iron sheets at £7 10s., but the best 
makers state that they name nothing less than £7 12s. 6d., 
and that they are getting it. The above prices are all 
subject to the usual 5 per cent. discount. There is some ex- 
pectation of an improvement in the demand for unbranded iron 
for the eastern markets, and this seems to be based upon the cir- 
cumstance that the Anchor Line Steamship Company has severed 
itself from the combination with the Clan and City Lines that has 
existed for some — for the purpose of maintaining uniform 
rates of freight. e fresh competition thus created between the 
steamship companies between Glasgow and Calcutta is reducing 
rates to some extent, and merchants are thus more able to pay 
full prices for the iron that has to be shipped. Unbranded barsare 
quoted from £5 5s. to £5 7s. 6d. net, and business has been done 
at the lowest of these figures. 

The steel trade is in a rather uncertain condition. It is believed 
that considerable quantities of shipbuilding steel have yet to be 
placed with makers. The market for this material is, however, 
very flat at the moment. The arranging of contracts for new 
vessels having almost ceased, owing to the extreme depression 
in the freight market, users of steel are only ordering what they 
require in the meantime, being of opinion that they will buy 
cheaper hereafter. It is therefore difficult to ascertain what are 
the precise current prices of steel. There is a little more doing in 

the basic steel trade. 

A few orders of considerable importance are intimated in the 
ironfounding and engineering trades. Messrs. Hanna, Donald, and 
Wilson, of Paisley, have contracted to supply a new gasholder for 
the town of Alloa, with a capacity of 300,000 cubic feet. Messrs. 
Spiers, Gibb, and Co., of Paisley, are to supply the cast iron pipes 
required by the authorities of Stirling for the next three years. 

t some of the general engineering works in the Glasgow district 


good orders are coming to hand for machinery of various descrip-” 


tions, 

The coal trade is in a somewhat irregular state. In the West of 
Scotland there has been an increased busi in h hold coals, 
and [the best furnace coals are 6d. dearer delivered at the works, 
While it has been difficult to obtain full supplies to load vessels 
that arrived just at the close of the New Year holidays, in 
the harbour, there has been very little inquiry for coals for for- 





WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

THE Monmouthshire colliers who refused to sign the new sliding 
scale have made an unconditional surrender. Up to this week, 
several important collieries stood aloof, notably Llanerch and other 
collieries of Partridge, Jones, and Co., but on Tuesday a deputation 
from the men waited on Mr. Jones with full powers, and now I learn 
that not only has the scale been signed but the stoppage book aswell, 
and work is fully resumed. Doubtless, when the next reduction 
comes into force there will be a slight degree of friction, and small 
disputes may be expected now and then about some of the stoppage 
clauses, otherwise the great cloud which hung over the coal indus- 
try of Wales may be a, regarded as passed away. The 
Tredegar colliers met this week and passed an amicable resolution 
of agreement with the scale and the modified stoppage book, and 
one of the speakers clearly indicated the course that will generally 
be followed, namely, a special arrangement as regards stoppages at 
each colliery. It was in this respect that an error was evidently 
committed. ‘To the fairness of the sliding scale, which had been 
so thoroughly fought out, there were no dissentients, but the 
‘truck book” was arranged upon lines that were hard and fast, 
and did not admit of exceptions, which in many collieries were 
matters of absolute necessity. For example, why was a stoppage 
required for school fund in districts where school fees are not 
exacted? The Caerphilly district also supports the scale. This is 
a district where there is generally a small strike or discussion on. 
At present a section of the Werndda men, from the Brass vein, are 
“out,” and, by a resolution of the Caerphilly men, are to be sup- 


rted. 
PoThe settlement of the labour question has been followed by a 
run of coal trade, and prices are actually looking up again. 
idweek on ‘Change at Cardiff quotations were :—Best steam, 
14s. 3d. to 14s. 6d.; and seconds, 13s. 6d. to 14s, The only back- 
ward step was in small, which, owing to the increased quantity on 
hand, is at 6s. 3d. to 6s. 6d. 

Judging from the shipment on several days at Penarth, Bute 
Docks, and Barry, the total this week promises to be a large one. 
Indications are strong that we shall soon regain old totals. New- 

rt coal total last week was 31,287 tons, and Swansea 23,683 tons. 

 Glamorganshire Coal Company has been registered, capital 
£375,000 in 10 shares. This has no public interest, as the shares do 
not come into the market. I hear it is only a question between 
the proprietors. Mr, Archibald Hood, long identified with the 
company, is to be one of the directors. 

The return of colliers to work has been notified by two exhibi- 
tions, which have been dealt with severely. In one case, a Merthyr 
collier was found smoking in the —— pit at Cyfarthfa, and 
his sentence was very properly one month’s hard labour. In the 
next, two Rhondda colliers appropriated the tram of coal of 
another, substituting their marks for his. In old times the punish- 
ment for this was to be drummed out of the colliery, now both 
have been committed to the Assizes. 

There is little new to report in connection with the iron and steel 
industries. Rail orders are scanty, though prices for heavy sec- 
tions are as low as £4. Between this and £6, which is the figure 
for colliery sections, various prices fluctuate, and bond fide buyers 
find no difficulty in getting very reasonable quotations. Business 
is, however, tardy in coming in, and rail renewals being difficult 
in carrying out makes demands fewer. There is a hope of 
improvement later on. Best ores are advancing. 

A reduction of 10 per cent. has been announced to iron and 
steel workers. This may strengthen makers’ hands to cope better 
with northern prices. I note that Swansea imports last week 
included 442 tons pig and 402 tonssteel bars. Blaenavon and the 
Pyle and Blaina Company received large consignments of ore this 
week, 

On ’Change at Swansea this week it was reported that pig 
iron was rather weak, and that tin bars were not likely to go 
below present quotations. One thing is tolerably certain, no lower 
figure than that which will enable Welsh makers to compete with 
Barrow or Middlesbrough will be quoted. This was men- 
tioned on ’Change. In respect of tin-plate, prices are regarded 
as having touched the lowest possible point, and any change must 
be an upward one. There has been a slight lull in business, and 
the weather has told upon shipments. t week exports were 
only 20,023 boxes, while the receipts from works amounted to 
46,279 boxes. Stocks now are at 127,259 boxes. Large shipments 
to Russia and America expected to take place, will soon lessen 
this. 

Though there is some degree of slackness and a few works are 
idle, prices being too bad to give any encouragement, there is no 
despondency in the general tone, and makers are confident that a 
few weeks will bring in a good bulk of trade. I note, as a gi 
feature, that Mr. Harman, of Abertillery, and others, have pur- 
chased the Treforest tin-plate works, which have been idle a long 
time. 

The Taff Vale Railway returns show a good increase for last week. 
I am glad to note that Mr. Brewer, who wasa pupil of Mr. Wil- 
liams, has been appointed engineer on this line. 

Iron and steel quotations this week are as follows :—Pig, Glas- 
gow, 47s.; Middlesbrough, No. 3, 37s. 114d. to 38s.; hematite, 
47s. 5d.; Welsh bars, £5 7s. 6d. to £5 10s.; sheet iron, £6 15s, to 
£7; steel, £7 15s. to £8; rails, heavy, £4 to £4 6s.; light, 
£5 7s. 6d. to £5 10s.; Bessemer steel, blooms, £4 5s. to £4 7s. 6d.; 
bars, £4 15s. to £4 17s. 6d.; Siemens, £5 2s. 6d. to £5 5s.; less 2} 
in each case. Tin-plate, iron coke, 12s. 6d. to 12s. 9d.; Bessemer 
steel cokes, 12s. 9d. to 13s.; Siemens, 13s. 3d. to 13s. 6d.; ternes, 
25s. to 26s. 6d.; best charcoal, 14s, 3d. to 14s, 6d. 

I regret to record numerous accidents, At Ebbw Vale a loco- 
motive belonging to the works ran cff the track, killing the driver 
and injuring two men. At Treherbert two colliers were killed in 
one colliery and one in another. At Cyfarthfa John Thomas, the 
engine-driver, succumbed to his injuries. 

ere is a good deal of satisfaction expressed in Swansea at the 
successful launching of Weaver and Co, The applications for the 
ordinary shares, £60,000, were greatly in excess, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

In this country there is little life again to notice in the iron 
trade, which remains very quiet on all hands. The demand on 
home as well as on foreign account is exceedingly small, and the 
prospects of new busi no means assuring. 

In Silesia the tendency of the iron market appears to have gained 
a little in firmness, without, however, influencing the general state 
of the iron business as much as might be desired. Prices are 
extremely unfavourable, especially when compared to the costs of 
production and the prices of fuel. 

The condition of the Austro-Hungarian iron industry has further 
improved upon the week. An inclination to firmness is sage | 
to be noticed, and the hope is entertained that iron business will 
develope more satisfactorily by-and-bye. Notations have, as yet, 
remained unaltered. Ironfoundries, ine and wagon factories 
are in fairly good activity, at comparatively remunerative prices. 
A strike of the colliers in Styria has caused some works to stop 
altogether. At an ironworks the men quarrelled about wages and 
struck in consequence. 

The depression on the French iron market continues unabated. 
There is not the slightest improvement to be noticed in demand as 
well as in 9 Merchant bars are but with difficulty main- 
~~ a at 155f. p.t. The same may be reported with regard to 
girders, 

Belgian iron industry continues to wear the same cheerless 
that has been complained of for a considerable time. 











ward loading. It is rather f on this account that a period of poses 
slackness may be at hand. At the East Coast s busi is D 
very quiet, and has not been sensibly improved by the reduction 


made in prices a week ago, 


dand sale have remained alike unfavourable, and, what is 





worse still, there is no pr + of improvement, 
Business on the Rhenish Westphalian iron market cannot be 








reported to have in any way changed for the better during the 
week, On the contrary, the d ing tendency of prices has 
continued, and only for some specially favoured articles a fairly 
good inquiry is coming forward. In the iron ore trade there is 
also very little business done, Siegerland as well as Nassau iron 
ores remaining dull as before. Notations are the same as last 
quoted. For spathose iron ore M. 7°50 to M. 7°80 p.t. is given ; 
roasted ditto, M. 10°50 to M. 11 p.t. Inferior qualities are quoted 
M. 9 to M. 10p.t., all net at mines. Luxemburg-Lorraine minette 
is in irregular demand, and shows a generally weakening tendency, 
The different sorts are noted M. 2°40, M. 2 60, and M. 3:20 p.t, 
at mines, The pig iron trade continues more or lees in a lifeless 
condition, The demand coming forward is ofih 0st limited 
description ; in some parts it appears to have w:-nost entirely 
ceased. In consequence of this, production, although considerably 
reduced, still exceeds consumption, and the stocks show a slight 
increase. Forge pig is in small request at M. 51 to 52 for No. 1; 
M. 49 for No. 2; and M. 45 to 47 for No. 3, Foundry No, 1 is 
sold at M. 69 p.t.; No. 3at M. 58 p.t. For spiegeleisen a slight 
revival in demand may be reported. Basic has been in tolerably fair 
request at M. 50 p.t. Bessemer may be said to be sold at M. 57 to 
58 p.t. Siegerland quality is to be had at M. 54 p.t. On the 
at ec Oh iron market little life is stirring. As has been reported 
before, bars are offered at very low rates, and in many cases con- 
siderably under list quotations. Girders are neglected, and the 
works engaged on that article only weakly and unremuneratively 
employed. For hoops very few inquiries are coming in. In spite 
of tow sacrifices, the works have not been able to secure the 
much-needed orders from abroad, and there is, consequently, only a 
very limited activity going on inthat branch. There is no change 
noticeable in the plate business, few orders comingin. The sheet 
mills are, without exception, only moderately occupied. Offers under 
list quotations are being made most freely, especially from the Sieger- 
land. In spite of all this, consumers are holding back with their 
orders as much as ever. At a late tendering for steel rails, given 
out by the Baden State railways, the lowest offer was M. 12175 
per ton ; others ranged between M. 123 to 131 p.t. at works, For 
sleepers M, 120°50 p.t. were offered lowest; others going up to 
M. 124 p.t. The following are the present list quotations per ton 
at works :—Good merchant bars, M. 130; angles, M. 140; girders, 
double T, free Burbach, M. 100; in some cases M, 105 ; hoops, 
M. 132°50 to M. 140 ; billets, in basic and Bessemer, M. 90 to 95 ; 
heavy boiler-plates, M. 105; tank ditto, M. 145; steel-plates, 
M. 155; tank ditto, M. 130; thin sheets, M. 130 to 140; Siegen 
thin sheets, M. 125 to 130; iron wire rods, common quality, 
M. 125 ; drawn wire in iron or steel, M. 130; wire nails, M. 135; 
rivets, M. 175 to 180; steel rails, M. 115 to 120; fish-plates, M. 122 
to 135; steel sleepers, M. 115 to 119; complete sets of wheels and 
axles, M. 280 to 303, and higher; axles, M. 220 ; steel tires, M. 215 
to 234 ; light section rails, i. 110. 

Now that the financial condition of the German State Railway 
department has been officially declared to be unsatisfactory, 
another dismal feature has been added to the gloomy prospects of 
the iron industry of this country. For instead of the improve- 
ments and extensions and facilities, which had been looked forward 
to with hopeful confidence, the present minister of the department 
will, bon gré, mal gré, have to practise economy, and to introduce 
restrictions, 











DeaTH OF Mr. Water A, Woop.—We regret to have to an- 
nounce that the Hon. Walter Abbot Wood, the inventor, and 
founder of the manufactory of harvesting machines, well known 
all over the world, died, aged seventy-six, at his residence at 
Hoosick Falls, New York, on the 15th inst., from the effects of 
influenza and pneumonia. He was one of the earliest and largest 
makers of reaping and mowing machines, beginning in 1852, since 
which time he and the company of which he was president have 
made nearly a million machines, They made the first wire and 
string self-binders ever sold. Mr. Wood had had conferred upon 
him the Legion of Honour by the Emperor ty “ate III. at Paris 
in 1867, and the Francis Joseph Cross by the Emperor of Austria 
at Vienna in 1873. He represented his district in the American 
Congress for four years from 1878 to 1882. 

THE NortH-East Coast INSTITUTION OF ENGINEERS AND SuHIr- 
BUILDERS.—The graduates of the North-East Coast Institution of 
Engineers and Shipbuilders held the second of their ordinary 
meetings on the evening of the 14th inst. The president of the 
section, Mr. Bramwell, occupied the chair. The business consisted 
of the discussion on Mr. King’s paper on “The Propulsion of 
Paddle Steamers,” and a paper on ‘‘ Combustion,” which was held 
over for the subsequent meeting. Mr. King submitted a novel 
design in his paper, which consisted of driving the paddles at a low 
number of revolutions, say thirty-two per minute, by means of 
high-speed a engines running at, say, 144 revolutions 
per minute. To accomplish this he builds an annular rack into the 
paddle, and a pinion keyed on the engine shaft gears into it on the 
inside, as low down as ible. He pointed out many advantages 
of this arrangement, which Mr, Wortley in the discussion greatly 
emphasised. Amongst these are the lowering of the centre of 
gravity of the engine, and the considerable reduction of weight and 
increase in economy due to the high-speed triple-expansion engines. 
Mr. Bramwell pointed out the disadvantages of the gearing, but 
quite agreed with the other immense advantages of the system. 
Mr. King then replied, at the same time submitting another design, 
namely, that of interposing springs between the rack and paddle 
arms, to reduce the shock on the teeth. He also advocated the use 
of stepped teeth, to reduce backlash and noise. The meeting 
terminated with a vote of thanks to Mr. King, 

SINGLE Encrnes,—The editor of the Safety Valve recently mused 
upon the advantages of “‘ single engines,” then grew enthusiastic, 
and then wrote something after this fashion: ‘‘ Those who have 
never travelled in England can form no conception of the grace 
and beauty of a ‘single’ engine. She glides about the yard on her 
way from the roundhouse to the platform, where she takes up her 
train with the imperceptible motion of a swan. Her boiler sits in 
her frame with such blending of relative proportions as to suggest 
a model built for symmetry alone. Her funnel, with its polished 
brass coping, neither too slender nor too stout, nor swelled out 
with an indigestible surfeit of spark catcher, forms a fitting crown 
for the most beautiful piece of mechanism that the ingenuity of 
man has ever devised. . . . There is a pleasure in travelling 
behind a single engine that can never be felt when a coupled one 
isin the van. Like the thoroughbred racing horse, her weight must 
not exceed her ability to carry it with ease. She breaststhehilllikean 
athlete who has not yet lost his first wind. Onthelevelsherunsalong, 
her speed growing faster and faster, until she seems scarcely to touch 
the rails, and the passengers with little effort might imagine they 
were travelling ina flying machine. . The coupled engine can 
no more fill the place of a single engine than a half-bred hunter 
can copy the movements of a throughbred race horse. Speed they 
both may have, but it is of the heavy lumbering kind. The 
coupled engine, with its four or six small wheels moving in unison, 
can only cover the agers by a perpetual and rhythmical grind, 
grind, grind. It toils, toils, toils, and the sensitive passenger feels 
that it labours. When high speeds are reached there is a crasy 
swaying to and fro of the cars that is as different from the 
pleasurable shiver of the same train hauled by a single engine as 
night is from day. There is the uneven and desperate panting 
of the ovenianaen coupled engine as she drags herself and her 
train over the hills. Perhaps the day of the single engine is past. 
Her virtues are those of patricians, and not suited to a democratic 
age. She is saving of coal and oil, and dainty inher food, She 
needs a master who loves her and understands her, who will give 
her spoonfuls of coal and mouthfuls of water just when she wants 
them, and not at any moment that may suit his fancy. . But she is 
not built for carrying rough crowds ; she does not care to stop at 
way stations ; she will break down sooner than haul loosely joined 
freight trains; she prefers the smooth and perfect way, though 
she will nobly rack herself over the rough roads at times,’, 
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NEW COMPANIES. 


Tuk following companies have just been regis- 
tered :— 
New Bottle Machine Syndicate, Limited, 


This company was registered with a capital of 
£20,000 in £1 shares, to carry into effect an 
agreement made January 2nd between B, A. 
Spaull of the one part, and C, E. Convis of the 
other part, for the acquisition of certain patents 
relating to improvements in the manufacture of 
bottles and ylass holloware generally, and to deve- 
jope and turn to aceount the same. 

The number of directors is not to be less than 
two nor more than seven, the first being 
appointed by the signatories to the memorandum 
of association. Qualification £100. Remunera- 
tion £100 each per annum, 


Severn Tin-plate and Manufacturing Company, 
Limited. 

This comaeas was registered with a capital of 
£10,000 in £100 shares, to acquire the undertak- 
ing of the Severn Tin-plate Company, and to carry 
on and extend the same in all its branches, 

The number of directors is not to be less than 
two nor more than six, the first being D. Wil- 
liams, 8. J, Hall, H. White, and W. T. Jones, 
Qualification, five shares. Remuneration, £1 1s, 
for each board attendance, 





Central Engineering and Ship Repairing Com- 
pany, Limited, 

This company was registered with a capital of 
£9000 in £10 shares, to carry on the business 
indicated in the title at Cardiff and elsewhere, 
and for that purpose to acquire the undertaking 
of D, J. Morgan, Bute Docks, Cardiff, in accord- 
ance with an agreement made January 5th be- 
tween F. Edwards, G. Robertson, and D. J. Mor- 
gan of the one part, and A. M. Ferguson, on 
behalf of this company, of the other part. 

Most of the regulations contained in Table A 
apply. 





American Camera Company, Limited. 

This company was registered with a capital of 
£15,000 in £1 shares, to carry into effect an agree- 
ment made between W. P. O'Reilly of the one 
part, and J. St. L. Boss, on behalf of this com- 
pany, of the other part, for the acquisition of the 
business hitherto earried on by W. P. O'Reilly, 
under the style of the American Camera Com- 
pany, at 397 and 399, Edgware-road, W., and 
124, Old Broad-street, E.C., and generally to 
carry on business as manufacturers of and dealers 
in photographic, electrical, optical, chemical, and 
scientific instruments of every description. 

The number of directors is not to be iess than 
three, nor more than seven, the first to be 
nominated by the signatories tothe memorandum 
of association. Qualification, holding shares, 
Remuneration not specified. 





Garner Patent Safety Hoist Company, Limited, 

This company was registered with a capital of 
£3000 in £1 shares, to carry into effect an agree- 
ment made January 8th, between James Garner, 
Thomas Cockerill, and Christopher Parritt of the 
one part, and John Dickinson, on behalf of this 
company, of the other part, for the acquisition of 
certain inventions relating to improvements in 
hoists, and to develope and turn to account the 
same, 

Most of the regulations contained in Table A 
apply. 





Merzem Werks Company, Limited. 

This company was registered with a capital of 
£20,000 in £50 shares, to acquire a factory and 
works, situate at Merxem, Belgium, and carry on 
thereat the business of cutting or treating wood 
and barrel making, according to the Oncken 
method or otherwise, either in the kingdom of 
Belgium or elsewhere. 

The number of directors is not to be less than 
two, nor more than seven. The first to be 
appointed by the signatories to the memorandum 
of association. Qualification £200. Remunera- 
tion £100—divisible. 

John Longbottom and Company, Limited. 

This company was registered with a capital of 
£2000 in £10 shares, to adopt and carry into 
effect two agreements, the first made December 
15th, 1891, between J. Neatby and S. M. Neatby 
of the one part, and W. Dunk, on behalf of this 
company, of the other part; thesecond expressed 
to be made between J. N. Longbottom of the one 
part, and this mig ng | of the other part, and 
generally to carry on business as machine and 
engineers’ toolmakers, makers of power looms, 
and other machinery, millwrights, &c. 

The number of directors is not to be less than 
three nor more than six. The first are J. 
Longbottom, C. H. Charlesworth, T. Ward, and 
J. E. McLintock. Both qualification and remu- 
neration to be fixed by the company in general 
meeting. 








INSTITUTE OF MARINE ENGI. 
NEERS. 

A MEETING of the Institute of Marine Engi- 
neers was held on Tuesday evening, January 12th, 
in Gresham College, Basinghall-street, by per- 
mission of the committee, when a paper, Part II. 
on ‘Stability, or the Motion of a Vessel among 
Waves,” by Mr. J. A. Rowe, was read. The meet- 
ing was presided over by Mr. J. H. Thompson, 
who prefaced the paper by remarking upon the 
valuable paper pct given by Mr. Rowe upon 
the same subject, and the interesting discussion 
upon it at two meetings in the Town Hall, Strat- 
ford, The author dwelt on static and dynamic 
stability, and the oscillations of a vessel among 
waves. The action of waves upon vessels at 
different angles of rolling was illustrated by dia- 
grams showing the direction in which the force of 
buoyancy tended to make a vessel roll. The 
question of controlling and regulating the heavy 
rolling of vessels was also touched upon, Mr, 
Rowe pamiing out that from the experience of 
several nautical men to whom he had spoken, 
bilge and side keels for this purpose had been 
found of great value, In the course of his 





remarks the author suggested that shipbuilders 
would be greatly aided in designing stable craft 
if when a vessel was ordered they were informed 
in which trade she would be employed and the 
nature of the cargo to be carried, inasmuch as a 
vessel designed to carry one special cargo might 
not be adapted for carrying grain, for example. 
In conclusion the writer hoped that the contents 
of this paper would have the effect of creating 
an interest in this important subject. The dis- 
cussion on the subject was entered into by Mr. 
J. M. Gray, Captain Holt, and Professor Green- 
hill, each of whom made some very interesting 
comments. Professor Greenhill, in referring to 
several points in the paper of special interest, 
agreed with the view of the author in certain 
matters which appeared to be controversial, and 
complimented Mr. Rowe on bringing forward a 
subject to which the attention of everyone 
engaged in maritime business should be directed, 
with a view to securing the best results as to 
building, loading and sailing of vessels. The 
want of time prevented any very extended dis- 
cussion of the subject on this occasion, and the 
meeting closed with votes of thanks to the author 
and to the chairman for presiding. A vote of 
thanks was also awarded to the hon. secretary, 
and to the committee of Gresham College for 
kindly placing the hall at the disposal of the 
Institute. It was announced that the discussion 
on the paper just read would be resumed in the 
Town Hall Stratford, on Tuesday January, 26th, 
when the many interesting points in the paper 
could be further discussed and entered into, 








LAUNCHES AND TRIAL TRIPS. 


On Saturday, the 16th inst., there was launched 
from Messrs. A. Rodger and Co,’s Dock Ship- 
building Yard, Port Glasgow, a new auxiliary 
sailing barque of about 1350 tons gross reyister, 
designed to carry about 2200 tons deadweight, 
and steam, loaded, 74 to 8 knots in acalm, dimen- 
sions 230ft. by 36ft. by 21ft. 9in. On leaving 
the ways she was named Severn by Miss Mac- 
Nicoll, KiJmalcolm. This vessel has been built to 
Lloyd’s highest class, under the superintendence 
of Messrs. MacNicol] and Co., Glasgow, assisted 
by Captain Klages of Baltimore, U.S., for the 
Steamship Severn Company, Glasgow, Mr. W. B. 
Willson, Baltimore, U.S., being managing 
owner, and is intended to trade between the 
United States and the Brazils. The machinery 
will be supplied by Messrs, Rankin and Black- 
more, Greenock. 

Messrs. Robert Stephenson and Co. launched 
from their shipyard at Hebburn, on the 14th inst., 
a composite light vessel for the honourable 
corporation of Trinity House, London. She has 
been built from the designs of Mr. F, C, Goodall, 
surveyor of shipping to Trinity House ; she is 11 4ft. 
long, — beam, and 154ft. deep, and has ex- 
ceptionally heavy scantlings. The framework is 
of iron, and the planking is of teak and elm, with 
stem and stern posts of oak. Illuminating and 
fog signalling machinery of the most approved 
type from the designs of Sir James Douglas, 
engineer to the Trinity House, will be fitted on 
board. This is the third lightsbip which Messrs, 
R. Stephenson and Co. have constructed for the 
honourable corporation of the Trinity House 
within the last three years, and they have another 
similar vessel on the stocks. 

On the 16th inst. Messrs, Ropner and Son 
launched a steel spar-decked steamer of the 
following dimensions, viz.: — Length overall, 
330ft. 9in.; breadth, 41ft. 3in.; depth moulded, 
29ft. 6in. She will be classed 100A1 at Lloyd’s, 
has cellular bottom for water ballast, and all the 
latest improvements for rapid loading and dis- 
charging. Her triple expansion engines are by 
Messrs. Richardson and Sons, Hartlepool, and 
are of 1500 indicated horse-power, with two extra 
large steel boilers working at 1601b. The steamer 
bas been built to the order of Messrs, Wm. H. 
Miiller and Co., Rotterdam, and was christened 
Teutonia by Miss Mabel Ropner. 

Messrs, Napier, Shanks, and Bell, Yoker, 
have launched the Hsin Chi, the second of two 
steel screw steamers of about 1750 tons gross, 
built for the China Merchants’ Steam Navigation 
Company of Shanghai, to the order of Messrs. 
G. and J. Weir, for service on the China coast. 
This vessel has been specially designed with a 
view to large carrying capacity on light draft, 
while superior accommodation is provided in 
deckhouses for a number of passengers. The 
dimensions are: 260ft. by 37ft. by 21ft. llin. 
The deck fittings include steam windlass, steam 
steering gear, screw gear aft, and all appliances 
for the efficient working of the vessel. The 
engines, which will be put on board by Messrs. 
Dunsmuir and Jackson, are of the triple expansion 
type, with all the most improved appliances for 
economy in working. At the launch, which 
off successfully, the owners were represented by 
Messrs. G. and J. Weir. The vessel was named 
Hsin Chi by Miss Weir, Silverbank, Cambuslang, 
and amongst those present were Mr. James Weir, 
Mrs, Jas. Weir, Mr. Wm. Weir, Miss Auld, Mr. 
and Mrs. Davidson, Mr., Mrs., and Miss Gaze, 
M. D. Jones, Mr. John Boyd, Miss G. MacColl, 
Miss C. MacColl, 








Tue eighteenth general meeting of the 
Association for the Improvement of Geometrical 
Teaching was held at University College, on 
January 16th. The following were elected to serve 
on the Council for the current year:—President, 
Rev. C. Taylor, D.D.; Vice-presidents, R. B, Hay- 
ward, M.A., F.R.S., R. Levett, M.A., Prof.[G. M. 
Minchin, M.A., R. Tucker, M.A.; Treasurer, Prof, 
A. Lodge, M.A.; Hon. Secs., E. M. Langley, M.A., 
C. Pendlebury, M.A.; Other Members of Council, 
Mrs. Bryant, D.Sc., F.C.P., C. V. Coates, M.A., 
R. F. Davis, M.A., A.S. Eve, M.A., G. > 
M.A., Prof. W. H. Hudson, M.A., Rev. J. ‘J. 
Milne, M.A., Prof. W. N. Stocker, M.A. The 
following papers were read:—On “ Approximate 
Calculations,” Prof. A. Lodge; ‘‘ Laguerre’s 
Dictum concerning Direction,” Prof. bic 
Genese; ‘‘ Geometrical Interpretation of Fallacy 
in Elimination,” Prof. R. W. Genese; ‘‘ Use of 
Horner’s Method in Schools,” Mr, E. M. Langley. 
An informal address on the ‘‘ Geometrical Treat- 
ment of Infinite Complex Series” was given by 
Mr, R, B, Hayward, 











THE PATENT JOURNAL. 
Condensed from “ The fama Official Journal of 


Application for Letters Patent. 
** 


«”" When patents have been “ communicated” the 
name and address of the communicating party are 
printed in italics. 


9th January, 1892. 
488. Joints for Sewer and other Pires, T. Wilkinson, 
London, 
489. Brick Kitns, H. Warrington, London. 


490. Rotary Speep Inpicator, E. H. London. 
491. Sennen Convuits, C. A. W. Hultman, 
mdon. 


492. Brewers’ CLeaners, B. J. B. Mills.—(7. W. Q. 
Honeywill, New Zealand.) 

493. Spring Catca, 8. and D. Whitburn, London. 

494. Sinoie-actina Enorne, W. H. Allen, R. Wright, 
and R. W. Allen, London. 

495. ELecrric Battery Evecrro.yts, G. H. Robert- 
son, London. 

496, Pipe Joint, J. Price, jun., London. 

497. Hincs Joinys, F. Lorch, O. Scholl, and J. Kalles, 


ndon. 
498. Carriers for Latues, F. Lorch, O. Scholl, and J. 
es, London. 

499. Dynamotor, F. M. Newton and T. Hawkins, 
London. 

500. Pick, W. W. Horn.—(W. Wilson, United States.) 

£01, VELOCIPEDE WHEELS, P. Lucas, London. 

502. TRaNsMITTING Motion, A. Knubel, London. 

503. Drititine and Tappinc Huss, A. Ritter, London. 

504, Drivinc Be.ts, J. Hendry and A. Hendry, 
Glasgow. 

505. Saints and Cottars, J. Clyboun, London. 

506. Pianorortes, N. Berry, London. 

507. Screw-privers, G. Martin, Birmingham. 

508. Raisinc and Lowerinc Masts of Vessets, O. 
Witte, London. 


llth January, 1892. 


509, Twist Lace Curtain Macuines, E. Jardine, Not- 
tingham, 

510. Cuain Guarps for Bicycies, W. Allday and G. 
Thompson, Birmingham. 

511, Cyc, J. Alston, Glasgow. 

512. Heaups in Looms for Weavinc, W. H. Smith and 
A. A. Wade, Bradford. 

518. Packixc Raitway S.eepers, J. Johnson.—(E£. G. 
Patterson, United States.) 

514. Borne Catrie Foops, H. D. Fitzpatrick.—(A. 
Ventzki, Germany.) 

515. Perrectr Piz Funngt, Beech and Goodall, 
Burslem. 

-_ rc Gates and Winpows, H. Worrall, Shef- 

e€ 


517. Extenpinc Srekinc Curtain Banp, J. Barnet, 
Glasgow. 

518. Banps for Skirts, M. Pyrah, Huddersfield. 

519. Breast Dritits and Braces, A. A. Tattersall, 
Glasgow. 

520. Gas Enoines, J. Higginson, jun., Birmingham. 

521. Speep ACCELERATOR, J. C. Revill, London. 

522, CuILpREn’s Carr14cgs, J. M. Sellers, Keighley. 

523. Fur-rokMinG Macuines, A. Turner, Denton. 

* Dea of Gas Encines, J. Wilkinson, Wake- 

eld. 

525. Macutne for Pastino, &c., PHotocrapns, J. Wil- 
kinson, Wakefield. 

526. Hat-cuaRD FastENer, D. K. Simpson, Liverpool. 

527. VELocipepEs, C. H. Wallwork and R. J. Urquhart, 
Manchester. 

528. Sprinco WHEELS, R. Bateman, Birmingham. 

529. Tires for Bicycies, W. Swain and W. Philipson, 
London. 

580. Preventinc Down-pratcuTs in Cuimneys, J. 
Wilkinson, London. 

531. AppLyinc Brakes to Venic.es, E. J. V. Davies, 
London. 

582. Morive-poweR Ewnoines, T. McCarter and T. 
Cooper, London. 

533. Tires, W. P. Thompson. —(J. M. A. Gérard, 
France.) 

534. PLompers’ SHave-Hook, W. J. and E. Freeman, 
London. 

535. Gas, G. M. 8. Wilson, London. 

536. SasH FasTENER, J. Robson, Middlesbrough. 

587. Pipe Jornt, F. Cleaver, London. 

538. THERMOMETERS, J. Arnold, London. 

589. ADJUSTABLE SCREEN, E. Pears, London. 

540. Sotpgr for ALUMiNioM, A. Rider, London. 

541. Fitrerine Recepracie, L. Roumieu, London. 

542, Brake Apparatus for Raisinc and LowsgRina 
Gear, R. T. G. Liiders, London. 

543. Drawinc and Ru.ine Pen, R. H. Clamp, London. 

544. ARTIFICIAL LeaTuER, J. Menke, London. 

545. Waeexs for VeLocipepss, A. C. Hide, London. 

546. Caurn, J. 8. Thomson, London. 

547. Burrer for the Covers of Carriace Lamps, A. G. 
Spencer, London. 

548. Hoipers for Erecrric Lamps, E. P. Allam, 
London, 

549. Saips for Optarninc Power for Drivina Ma- 
cHinery, W. E. Marsily, London. 

550. Proputsion of Tramcars, &c., W. J. Holloway, 


London. 
551. Raitway Car Covupiixe, J. G. Rose, Sydney, 
N.S. W. 


Tires for Cyciss, A. V. Spratley, London. 

Cicars, O. Wartmann, London. 

Pursss, &c., J. Moche, London. 

SHvutt Le Sprnpigs, L. M. Logee, London. 

556. Org Pu.verisers, J. Tregoning, London. 

557. JournNAL Boxes, A. D. Cox and T. Sharpe, 
London. 

558. PREVENTING INCRUSTATION in Borers, E. Pol- 
lacsek, London. 

559. MoTIvVE-POWER APPARATUS, E. F. Bastier, London. 

560, Sarety Devices for Steam Boivers, J. Rader- 
macher, London. 

561. Dryinc SHeps for Prastic Bricks, E. Hirst, 
London. 


552. 
553. 
554, 
555, 


12th January, 1892. 


562. Apparatus for Praninc, &c., J. Appleyard, 
Bradford. 

563. ExcLupInG 
Shalders, 3 

564, Spgep Gear for Cycrgs, J. 8. Martin, Dundee. 

565. BREECH-LOADING FirE- arms, W. Ford, Bir- 
mingham. 

566. Heatixc by means of Martcuss, J. Griffiths, 
Wrexham. 

567. Manovss and Wrinorrs, C. T. Rawson, Sheffield. 

568. ELectric Lamps, G. Bamberg, Southend-on-Sea. 

569. Opp SipE Movu.pine Box, R. L. Sentinella, 
London. 

570. Fire ExtincuisHers, A. Reinemann, London. 

571. SHeet Meta Preservine Cans, &c., H. J. Alli- 
son.—(A. E. Kleinfeldt, F. P. McColl, and G. A, 
Waeber, United States.) 

572. APPLIANCE for Scrapine Boots, W. W. Dunkerley, 
London. 

578. Toy Puzzix, W. H. Edwards, Birmingham. 

574. Moutpine the Sockets of Sanitary Pipes, A. 
and T. Sabine, London. 

575. Mountines for ArtiFiciaL Baits, 8. Allcock, 
Redditch 

576. Erecrric Heat Atarm, H. D. Fitzpatrick.—(The 
Electric Heat Alarm Company, United States.) 

577. Cycirs, F, E. Jones, Birmingham. 

578. AuToMATIC HypRostTaTic AiR CoMPRESSER, J. W. 
Johns, Leith. 

579. Bicycugs, &c., J. H. Bumstead, Preston. 

580. HILL-cLimBiIne Gear for Bicycirs, L. Jenkins, 
Birmingham. 

581. Use of ALUMINIUM and ALLoys, G, Pickhardt, 
London. 


VeRMIN from Piant Pots, A. O. 
o' 





582. Drivinc Gear of VeLocipepsgs, A. E. Box, London, 

583. “Boor and Suoz Preservers,” G. Haynes, 
Warwick. 

584, Lerrer Fitz Caszs, A. J. Wells, London. 

585. BLACKBOARD TiLTING CuIP, T. L. Griffiths and H. 
Tunaley, Birmingham. 

586. TYPE-WRITER’S Practising Keypoarp, J. 8. 
Rhodes, Birmingham. 

587. PREVENTING WATER Pires from FREEZING, R. G. 
Thwaites, London. 

588. Towe Ratt, J. J. Royle, Manchester. 

589. PREVENTING Pipes from BuRstTING, 

ew. 
590. ORNAMENTING and DecoraTinc Woop, A. Wardrop, 


London. 

591. Covertnes for FLoors, W. G. White and H. E. 

arry, London. 

592. Governors, H. J. H. King, Stroud. 

598. Licutina Lamps, C. A. and F. J. Miller and H. P. 
Trueman, Birmingham. 

594. Reapinc Macuing, G. M. Riches, Beccles. 

595. SpiraL Sprinc TuRNING-orF Cock, L. L. Bullock, 


‘J. Phillips, 


London. 

596. Hanp Ark Pumps, W. Bown and G. Capewell, 
Birmingham. 

597. HorsesHor, J. W. Allen, Manchester. 

598. Lawn Cutrers, J. Johnson.—(7. E. Connelly, 
United States.) 

599. Fotp1nc Up Boats, E. C. F. James, London. 

609. Domestic Heartus, H. Rhodes and R. Holland, 
Manchester. 

601. Dryina SLIVERS of Fisre, B. and E, Fletcher, 


Halifax. 

602. Dyeino Stivers of Fiere, B. and E£. Fletcher, 
Halifax. 

603. InstruMENT Steines, L. A. Subers and 8. B. 
Coughlin, London. 

604. Packines for Rotatina Spinpies, &c., J. Barr, 
Glasgow. 

ee A ping Liquips, W. and W. W. Grawford, 


gow. 

606. Stain Eye and Rops for Carpets, A. Tomlins, 
London. 

607, PrevENTING BoILER INcrusTaTION, J. Draper, 
London. 

608. Prevestinc Waste of Water, R. T. Spring, 
London. 

609. ReEFLEcTING Licut, .F. Maciver, Glasgow. 

610. ConceNTRATED Nitric AciD, F. Valentiner, 
London. 

611. Fotpixc Ironwork of Lanpav CaRRiaGe Heaps, 
J. G. Harrison, Edgbaston. 

612. Corsets’ Supports, J. C. Fell.—(£. Pearl, United 
States.) 

613. BitLiaRD Tastes, F. Duerden, London. 

614. AuTomaTic WATER GavGE, A. Gray, London. 

615. Stoppers, &c , for Borrites, W.C. Hunt, London. 

616. Lint Packaces, J. W. Johnson, London. 

617. Carp CLoruina, J. M. Stephenson and C. Brosk- 
ham, Bradfcrd. 

618. Tramways, L. M. Brock, London. 

619. Fish Hooks, J. T. Eichelberger, London. 

620. Woop Graininc Macuings, J. Shannon, London. 

621. Desk Paps, A. E. Walker, London. 

622. DispLayine PusLic Notices, &c., P. F. Murphy, 

mdon. 

623. TaBLes for PLayina Bitiiarps, &c., E. Wright, 
London. 

624. Carpet Sweepers, R. Haddan.—(The Bissell Car- 
pet Sweeper Company, United States.) 

625. Ro.ti-HOoLDERs for PHoto Fiims, A. J. Boult.—(F. 
A. Brownell, United States.) 

626. Fasteninc Pyevmatic Tires, W. T. Thompson.— 
(Frankenburger and Oltenstein, Germany.) 

627. BurreR WORKERS, P. Thompson.—(H. J. 
Anderson and F. B. Fargo, United States.) 

628. Sarery Can Opener, J. Dunn, Liverpool. 

629. TRoninG Macuine, W. P. Thompson.—(F. C. Wen- 
dell, United States ) 

630. Rippies, A. Foster, London. 

681. Furnaces, &c., R. Button, London. 

632. Ramway Gauor ApJusters, E. Casper and W 
Sowerby, London. 

633. Fire-arms, W. D. Forbes, London. 

634. Arr Suips, J. C. Walker, London. 

635. Swimminc Equipments, P. Curran, London. 

636. PREVENTING OXIDATION in BoiLers, P. Decker, 
London. 

687. Mountine Biocks for Printino, E. Badoureau, 


mdon. 
638. TeLEPHONIC SwitcHINe Appliances, P. Rabbidge, 


639. WueE.ts for TransmiTtinc Motion, J. M. Price, 
London. 

640. Inpexes, H. H. Lake.—(C. F. Preston, United 
States. 

641. Szcurinc Lacixe Stups to Boots, G. Troxler, 
jun., and I. L. Silverberg, London. 

642. Lacine Stups for Boots, G. Troxler, jun., and I. 
L. Silverberg, London. 

648, TrrE Puncuine Macuines, P. Gendron, London. 

644. Exastic Tires, P. Gendron, London. 

645. ELectric We.pinc, P. Gendron, London. 


18th January, 1892. 


646. Marine Spike Knire, C. Ibbotson, Sheffield. 
647. CoMBINATION CURTAIN-ROD, &c., J. R. Charlton, 
West Cowes. 
648. Braces, J. W. Myatt, Burslem. 
649. Enoines, J. Crow, Glasgow. 
650. ALTERNATING CURRENT ELECTRO - motors, R. 
Kennedy, Glasgow. 
651. Vatve, H. Sayle, Hartford. 
652. Sewinc Macuine, E. L. Brade, Birmingham. 
653. Appinc Macaine, R. Timmis and J. F. Bell, Bir- 
mingham. 
654. CouPpLER for RarLway Wacons, T. H. Heard, 
Manchester. 
655 Prosectites, A. Fyfe, Dundee. 
656. APPLIANCE for Savino Lire, C. Gardner, Stockton- 
on-Tees. 
657. Lock FurnitTurE, J. E. Browne, London. 
658. SappLEs, W. G. Ashford and F. Thompson, Bir- 
mingham. 
659. PRESS 
hampton. 
660. Trucks and Wacons, F. Bosshardt.—(S. Lebach, 
France.) 
661. INDIA RupBer Cap, R. Heaton, Birmingham. 
662. Botrie Stoppers, F. L. Leech, Manchester. 
663. Automatic DisinFEcTING APPARATUS, L. Dove, 
London. 
664. ATTAC Hi(NG TABLE Napkins, J. Cormack, Glasgow, 
665. Lapigs’ GARMENTS, W. Hill and R. Hill, Glasgow. 
666. WasHING Stack Coat, J. Smethurst and R. H. 
Edmundson, Manchester. 
667. PHOTO-MECHANICAL PRINTING, J. Jofeh, London. 
668. MupcuaRps for Cycie, &c , WHEELS, A. Lawrie, 
London. 
669. CanBon for MANI¥FoLDING, &c., F. Hawke and W. 
Mottershall, London. 
70. APJUSTABLE ATTACHMENT for Buinps, A. T. Kay, 
Manchester. 
71. Boots, &c., H. Sexton, Norwich. 
672. ORNAMENTED WoveEN Fasric, J. H. Lees-Milne, 
Manchester. 
678. Smips’ Macurnery, R. Welford and P. Mitchinson, 
North Hylton, near Sunderland. 
674. Fisnine Toy, 8. Macey, Redditch. 
675. Conveyance of Coa on Steep Srams, J. Sparkes, 
jun., Bristol. 
676. Warpinc and Beamixo, E. J. Dearden, Man- 


chester. 
677. Looms for Weavinoc, E. Gouldsborough, Lanca- 
hi 


‘Stor Motion, D. Smith, jun., Wolver- 


shire. 

678. Trapot Spout and Hanpie, W. Simpson, W. 
Whiteley, E. F. J. Coleman, and J. Lang, Man- 
chester. 

be KNIFE-CLEANING Macuines, T. Longthorn, Brad- 
ord, 

680. Leap SErvice Pipine, F. C. Noar, Manchester, 

681. PNeumatic Tires, F,C Noar, Manchester. 
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682. Heatrne Borers, J. A. Yeadon and W. Adgie, 
Leeds. 


688. Founrarm PenHo.pers, 8. Harrison, Manchester. 

684. Wiep Musica, Insrruments, H. J. Light, 
London. 

685. AntuaL Trap, J. Blisi, London. 

686. = Coup.ine, W. H. Munns.—(I¥. Dixon, United 
States. 

687. CuLtrvator, P. M. Hardy, London. 

688. Equaisinc Dravucut, H. Muller, London. 

689. Apparatus for Lowsrine Boats, J. H. Throop, 


on. 

690. Promotinc Compustion, Tonks, Ld., and J. E. 
Tonks, London. 

691. Taps, C. H. Coe, London. 

692. ADJ usTMENT of Mace Attire, J. C. W. Masterman, 
London. 

698. Skates, J. Evans, London. 

694. Fastentnc Device for Biinp Corps, W. Hartley, 
London. 

695. States, T. Jeffcoat, London. 

696. CurssmEN, H. Symonds, London. 

697. Rotiine Grass, B. J. Brearley_and F. T. Brearley, 


ndon. 
698. Gius, A. J. Boult.—(B. Rauppach and L. Bergel, 
Austria.) 


699. noe Boox or Brock, T. W. Mark, Liver- 


pool. 

700. Cortars and Suirt Fronts, F. T. Munslow, 
Liverpool. 

701. ged a Sicnat or Avtar, F. W. Blood, 
Live: > 

702. VeLocirepges, H. J. Howard and H. T. Arnott, 
London. 

703. Ve.ocipepes, A. J. Postans and W. J. Box, 
London. 

704. Guarp Ratios and Stanparps, D. Ovens, jun., 
Leytonstone. 

705. Topacco Prrgs, C. Bondier and Co., London. 

706. Drivinc Gears for Cycies, J. W. Mackenzie.— 
—(F. A. Zschiesche, Cottbus.) 

707. INksTaND, Brain, Ryde, I.W. 

708. Rock-DRILLING Macurng, R. Meyer, London. 

709. Wasnine APPARATus, H. Lake.—(Mime. H. M. 
‘Lenjant, veuve Vessier, France.) 

710. Vatves, H. Baum, London. 

7ll. Prosectites, K. K. Malstrém and 8. V. Dardier, 
London. 

712. Lawn Car, W. W. Horn. —{J. A. Elliott, O’P, 
and W. R. Vookes, United States.) 

713. Sprtroon, J. Koehler, London. 

714. Cyanrpes of Sopium and Potassium, J. R. Thame, 
London. 

715. Traps, G. Couzens, London. 

716. Cameras, J. T. Pride, London. 

717. Garments, J. L. Wentzler, London. 

718. Gengrator, E. Lagosse, London. 

719. Reev.ators, A. Altman, London. 

720. Trnes, G. McDonald, London. 

721. A —, for RaisING AMMUNITION, J. Vavasseur, 

mndaon. 

722. Pacxine for Srurrinc Boxes, J. A. Fisher, 

Lond 


on. 
723. Packinc for Srurriva Boxes, J. A. Fisher, 
on. 


ndon. 

724. Manvuracture of Bass of Corton, A.E. Cummins, 
London. 

725. Enorse Governor, H. L. Freeman, London. 

726. Vicz, D. Tallman, London. 

727. TooL-HOLDING ATTACHMENT, J. C. Rainey, 
London. 

728. Currmsa Cuarr, F. Beukema and J. Janssen, 
London. 

729. Grinpine Gras, &c., L. Doloire and C. Golay, 
London. 
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730. Wuxpow Buinp Roters, E. Borsey and W. Jack- 
son, Ashton-under-Lyne. 
731. Picrure Brackets or Rests, P. Johnson, Man- 


chester. 

732. Sroves, C. J. Griffiths, London. 

733. A “Lise THrowinc Apparatus,” R. Aitken, 
Glasgow. 

734. Drymse and Heatinc Mrnerats, &c., A. Harris, 
Liverpoo! 

735. Appliance for CLosine Borris, &c., G. Bamberg, 
Southend-on-sea. 

736. CHamBeR Oven for Dryine Cray, T. J. Davey, 
West Hartlepool. 

737. Apptiances for Conveyinc Purposss, J. P. Roe, 
London. 

738. Umprecta, &c., M. Gosnell and H. A. Fleuss, 
London. 

739. Revotvinc Heer for Boots, &., G. Fowler, 


740. Frxuxc Tires to Ruws of Wuee ts, A. Nicholson, 
Dublin 


741. Sarpprnc or TRANSFERRING Coat, J. P. Roe, 
mdaon. 

742. Stream Tcrsrve, H. W. Houlden, Doncaster. 

743. Lamps, G. Bray, Bradford. 

744. Atarm Crocks, H. D. Fitzpatrick.—(G. Ojfner, 
Germany.) 

745. ApveRTisinc System, T. Barker, S. Snape, and 
W. Wilson, Bolton. 

746. Burt-enp Sue.t Strap for Borers, R. Sheard, 
London. 

747. Socution of VeceTaB_e Resins, H. Wyatt, jun., 
Booth 


e. 

748. Foc Sicnatiisc Apparatus, J. Pacey, Melton 
Mowbray. 

749. Ramway Sienats, R. 8. Wiles, Reading. 

750. Ow Lamps, J., H. D., and J. Hinks and Son, Ld. 
Birming' r 

751. Pwevmatic Tires for Cyrcies, E. H. Hill, Shef- 
field 


752. PERAMBULATORS and SrmiLak VEHICLEs, F.Harvey, 
mdon. 

758. Steam Borcers, H. H. Sporton, London. 

754. Lamp and Canpie Suapes, M. Hendriks, 
London. 

755. Antiseptic Dressine for Yarns, A. Gladstone, 
Manchester. 

756. Preventinc Smoky Curmyeys, D. Nainby, 
London. 

757. Lock Furwitorg, J. Brown.—(H. Brown, Vic- 
toria. 

758. Automatic Stzam Brake, &c., J. Dorman, Swan- 
sea. 


759. Lupricatixc Faucet, A. Shiels, London. 

760. SHepprisc Apparatus, D. Wade, F. Pickles, and 
T. Illingworth, Bradford. 

761. Fires, J. L. Stewart, J. and B. Overend, Brad- 


ford. 
= Srors for Jorvers’ Bencues, 8. Bearder, Brad- 
rd. 


ord. 
763. Lock Not, J. Barlow, Nottingham. 
764. Pince-wez or DousLte Evectass, A. Little, Liver- 


pool, 

765. Furnaces, 8. Fox, London. 

766. Boot and SHoz Hee, Trimminc Macuines, A B, 
Fowler, Leicester. 

767. Coverine Roper Sp.ices with Learner, A. Parker, 
Walsall. 


768. Exveope, A. Rice, London. 

769. Guarp for Mrvgrat Water FILuinc MAcHINEs, 
W. Edney, Bristol 

770. Bospin Creexs, E. Hollingworth and W. Mitchell, 
Huddersfield. 

771. Toy, E. Samson, London. 

772. E.rectric SHape Hoxper, J. C. Swanne, London. 

773. Lamps, Falk, Stadelmann, and Co.—(8. Falk, 
Germany.) 

774. <~gaaae Lever EscaPement, J. Bolton-Smith, 

mdon. 

775. Paptocks for Portmanteaus, &c., T. Allfree, 
Chesterfield. 

776. Mepica and SureicaL Lime Batus, A. C. Snoppee, 
London. 

777. SHoxs for Horses, &c., Animas, L. J. Trowbridge, 
London. 


778. AmuseMENT Apparatus, W. B. Parker, London. 


SELECTED AMERICAN PATENTS. 
From the United States’ Patent Ofice Oficial Gazette. 





463,466, Evaroratine Apparatus, &. Theisen, Sinsig, 
Germany.— Filed May 14th, 1890. 
Claim.—In evaporating apparatus, the tion 
of a series of superposed discs mounted on a vertical 
sa Pama ey shaft inside a casing and having 
central openings, ducts supplying liquid to be evapo- 
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rated and air or other gases centrally to the spaces 

between the said discs, and plates or equivalent sur- 

faces fixed in the casing beyond the peripheries of the 

said discs, upon which the liquid and air or other gas 

me ape by the latter are made to impinge, substan- 
ially as described. 


463,635. Buxusn Hoiper for ELecrric Motors, J. 
EB. Lyons, Cleveland, Ohio.—Filed March 19th, 1891. 
Claim.—(1) In a brush holder for electric motors and 
the like, brush holding standards, angular guideways 
for brushes in said standards, and a base to support 
the same, said base being so constructed as to admit 
of its own adjustment or that of the brush holdin 
standards at substantially right angles to the axii 
line of the motor armature and to move said standards 
towards or from each other, substantially as described. 
(2) In a brush holder, brush holding standards, a base 
therefor and adjustable connections between said base 
and standards, and an adjustable support for said 
base, the relation between the standards, the base, 
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and its support being such as to admit of adjustment 
thereof in a line substantially at right angles to the 
motor armature axis, substantially as described. (3) 
In a brush holder, brush holding standards with 
bifurcated upper ends, brushes in slots or grooves of 
such upper ends placed at an angle with respect to 
each other, and a spring-actua bell crank arm or 
the like secured to the brush holding standards, said 
arm adapted to preserve an even tension upon the 
brushes in presenting them to the commutator, in 
combination with suitable stops integral with said 
standards adapted to maintain an open or raised 
position of said arm, substantially as described. 


463,642. Metuop or anp Apparatus for the Manv- 
FACTURE of PLate-ciass, Kk. S. Pease, Minneapolis, 
Minn.— Filed February 11th, 1891 

Claim.—The herein described 1nethod of moulding 
or casting glass plates or sheets, which consists in 
first reducing the charge of metal to a molten state in 

a pot or crucible within a melting chamber or oven ; 
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second, tipping the pot or crucible and pouring the 
molten metal therefrom directly to or upon the 
moulding bed or table without removing the pot or 
crucible from the chamber or exposing it to the 
outer air ; and, third. rolling or spreading the mass 
into a sheet of proper thickness. 


463,646, Manvracture or Grass Bottxes, &c., R. S. 
Pease, Rose.— Filed February 24th, 1891. 

Claim.—{1) The herein-described method of manu- 

facturing bottles, globes, and articles of varying dia- 
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meters in differen oe tions, which consist in passing 
a two-part plunger through a mass of molten metal to 
form the main body and then moving a secondary 
plunger through the first to effect the formation of the 





reduced portion, substantially as set forth. (2) The 








binati bstantially as set forth, of receptacle 
A, compound yay E F, cover plates D, cutting 
blades G, and Jevers H for actuating said cutting 
blades. (3) In combination with receptacle A, — 


———. 





collapsible metallic core ; secondly, while the stee) in 
the mould is yet molten pouring molten slag on top 
of the molten steel, and finally shearing or cutting off 
the imperfect top portion of the annular ingot thus 





pound ph rs E F, and levers I J fi tuati 
Plungers, a fastening K for connecting said pling 
and causing them to move in unison. (4) In combi- 
nation with ptacle A and Pp d plungers E F, 
the counterbalanced bottom sections A’, substantially 
as and for the purpose set forth. 


463,671. Armature CorE ror DyNAMO-ELECTRIC 
acuines, BE. Thomson, Lynn., Mass —Filed August 
» 5th, 1889. 








, substantially as specified. (2) The process 
herein-described of producing annular steel blooms for 
rolled steel tires or rings, consisting in pouring the 
molten steel in a substantially annular stream into an 
annular metallic mould having a freely-collapsible 
metallic core, and then, before the steel in the mould 
becomes set, pouring molten material of less specific 
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Claim.—{1) An iron core for electrical tus, 
built up from plates of sheet iron having a thin adhe- 
rent scale or coating of hard insulating substance 
formed naturally in the process of manufacturing 
sheet iron, as described, and thin interposed distinct 
separating plates of zinc, tin, or other non-magnetic 
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metal, all secured together as a solid structure by any 
suitable means. (2) An iron laminated core for 
electrical apparatus, composed of a series of plates of 
sheet iron, each having a thin hard adherent coating 
of an insulating nature and hanically separat 
from other plates by interposed metal plates or washers 
of some non-magnetic metal, the whole being secured 
together by bolts to form a solid structure. 


463,748, Carson Brusu CLiamr ror Dynamos, S. 
Morse, Arkansas City, Kansas.—Filed July 25th, 
1891. 

Claim.—A carbon brush clamp for dynamos, com- 
prising a flexible bar or plate, the rear part thereof 
pted to be secured in an ordinary holder, the for- 
ward part of said flexible bar or plate being provided 








with a clamping plate d and tightening screw }, 
adapted, in combination with the forward end of the 
flexible plate a, to clamp the carbon brush, all con- 
structed and adapted to operate substantially as and 
for the purpose herein set forth. 


463,762, Evecrric Arc InTERRUPTER, B. Thompson, 
Swampscott, Mass.—Filed December 15th, 1890. 

ge The combination, with an electric circuit 
breaker, of an arc distorter acting to drive the arc out 
of position, and a bundle of insulated conducting 
plates for receiving and extinguishing any arc formed 
at the circuit breaker, as set forth. (2) The combina- 
tion, with an electric circuit breaker, of a bundle of 
insulated conducting plates surrounding one or both of 
the contacts, and an are distorter acting to divert any 
are formed at the contacts to the plates, as set forth. 
(3) The combination, with a circuit breaker, of a blow- 




















out magnet thrown into circuit upon the opening of 
the main circuit, and the separated conducting plates 
arranged between the poles of the magnet for receiving 
any are formed at the contacts. (4) The combination, 
with an electric switch, of a blow-out magnet for 
extinguishing an are thereat, and a circuit for 
energising the magnet directly in or derived 
from the main circuit and controlled by the switch, 
the switch contacts being so arranged as to complete a 
circuit through the magnet when thrown into a posi- 
tion rupturing the main circuit, as set forth. 


463,787. Macuine ror Rerittine Vatves, C. F. Hall, 
Skaneateles, N. Y.—Filed July 6th, 1891. 

Claim.—(1) A cutter holder for refitting valves, com- 
prising the shoe /, formed with a longitudinal slot /!, 
and the cutter seat c, sea id groove, and 
—— to the shoe, as set forth. (2) A cutter 

older for refitting valves, consisting of the shoe 
l, formed with the longitudinal groove 11, the cutter 
¢, seated in said groove and pivotted centrally of its 
length to the shoe, and set screws //, ing through 
the back of the shoe and bearing on the back of the 





cutter at opposite sides of the pivot thereof, substan- 
tially as set forth and shown. (3) In combination 
with the lathe head C, the cutter holder consisting of 
the shoe 1, formed with the attaching shank e and 
with the longitudinal groove /1, the cutter c, seated in 
said groove and pivotted centrally of its length to the 
shoe, and set-screws jf, inserted, in the back of the 
shoe, and bearing on the back of the cutter at opposite 
— = the pivot thereof, substantially as described 
and shown. 


464077. ManuracturE or BLooms For RoLuep 
Sree, Tires, J. Munton, Maywood, Ill.—Filed 
March 24th, 1891. 

Claim.—(1) The process of producing annular steel 
blooms for rolled steel tires or rings, consisting in first 
pouring the molten steel in a substantially annular 
stream into an annular metallic mould having a freely- 
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gravity than the steel on top of the molten steel in 
the mould, substantially as specified. (8) The process 
of making steel castings, consisting in first pouring 
molten steel into the mould, and then, while the steel 
in the mould is yet in a molten condition, pouring 
molten slag or equivalent material on top of the steel 
in the mould, substantially as specified. (4) The 
process of making annular steel ingots, consisting in 
first pouring molten stecl into an annular mould, and 
then pouring molten slag on top of the molten steel in 
the mould, substantially as specified. 








464,096, Apparatus FoR OBTAINING METALS OF TuE 
ALKALIES FROM MoLren CuLoripe, L. Grabau, 
Hanover, Germany.— Filed November 15th, 1889. 

Claim.—(1) In an electrolytical apparatus, the com. 
bination, with the containing vessel or melting pot 
and one of the electrodes, of a pole-cell for said elec. 

trodes, constructed with double walls inclosing a 

chamber that is open at the top, for the purpose set 

forth. (2) In an electrolytical apparatus, the combina- 
tion, with the melting pot and one of the electrodes 

and a tubular support for said electrode, having a 

discharge pipe connected therewith, of a bell-shaped 

pole-cell constructed of refractory material and with 
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double walls inclusing a chamber that is open at top, 
said cell being connected with the ye below the 
discharge pipe, substantially as and for the purpose 
specified. (3) In an electrolytical apparatus, the com- 
bination, with the melting pot and one of the elec- 
trodes, of a tubular support for said electrode, a 
discharge pipe ened with said Le pa and a 
cell suspended therefrom and constructed with double 
walls ineclosing a chamber that is open at top, for the 
purpose set forth. 


464,109, Warer-ruse Borer, H. W. Seller, Brooklyn, 
N.Y.—Filed April 10th, 1891. 

Claim.—{1) The combination, in a water-tube boiler, 
of banks of curved water-tubes, as E and EF’, and 
water-boxes, as B and B’, in which the ends of said 
tubes are secured, with a steam drum or drums con- 
nected to the tront water-box, as B, with a large 
transverse pipe or drum, as C, over the rear and lowcr 
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water-box, as B’, pipos, as d, ccnrecting said pipe cr 
drum C with the front and upper water-box B, and 
pipes, as c, connecting said pipe or drum C with the 
ower and rear water-box, as B’, at the rear of the 
bridge wall D, substantially as and for the purpose set 
forth. (2) The combination, in a water-tube boiler, of 
banks of inclined curved water-tubes, as E and EF’, 
with sector shaped water-boxes, as B and B’, in which 
the ends of said banks of tubes are secured, substan- 
tially as and for the purpose set forth, 








Epps's Cocoa.—GRATEFUL AND nee ag engl f 
a thorough knowledge of the natural laws which 
govern the operations of digestion and nutrition, and 
by acareful application of the fine properties of well- 
selected Cocoa, Mr. Epps has provided our breakfast 
tables with a delicately flavoured beverage which may 
save us many heavy doctors’ bills. It is by the 
judicious use of such articles of diet that a constitu- 
tion may be gradually built up until strong enough to 
resist every tendency to disease. Hundreds of subtle 
maladies are —s around us ready to attack wher- 
ever there is a weak point. We may escape many a 
fatal shaft by keeping ourselves well fortified with 
pure blood and a properly nourished frame.”—Civil 
Service Gazette.—Made simply with boiling water or 
milk. Sold only in packets, by Grocers, labelled— 
‘James Epps and Co., Homopathic Chemists, 
London,”—ApvrT, 
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NEW QUICK-FIRE GUNS FOR THE FRENCH 
NAVY. 


Tue agitation on the subject of quick-fire guns in 
France, and probably more especially the discussion in 
the Chambers, of which we gave an account in our issue 
of January 8th, has borne fruit. It has been decided, we 
understand, that a number of war vessels shall be 
fitted with Canet quick-fire guns, viz., the Admiral 
Baudin, first-class barbette armour-clad, &c., which 
is to carry four 6°2in. and eight 5'din.; the In- 
domptable, Terrible, and Caiman, coast service barbette, 
each four of 3°9in.; the Acheron, armoured gunboat, 
three of 3°9in.; the Bugeaud, Friant, and Chasseloup- 
Laubat cruisers, each six of 6:2in., four of 3°9in., and six 
of 1’8in.; the Forbin—cruiser—four 5°5in. guns; the 
Condor, Vautour, Faucon, and Epervier—torpedo cruisers 
—each five 3’9in. guns ; the Couronne—gunnery school— 
one 5°5 and two 8-9in. and the St. Louis—gunnery school 
—two 55 and two 3°9in. Nearly all new ships are to 
have a quick-fire armament, but the calibres are not in 
all cases decided. That is, putting aside the guns issued 
for instruction to the gunnery ships, the French fleet will 
shortly carry one hundred and fifteen quick-firing guns of 
various calibres, as may be seen in the following table. 
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Total Q.F. guns. 


This probably means that Canet’s establishments are to 
push on as fast as possible with the manufacture of quick- 
fire ordnance. The step is an obvious and necessary one. 
The position of France in the matter of quick-fire guns 
has been such as to place her ships at a great disadvantage 
compared with those of England and Italy. As we 
pointed out in our review of the progress of ordnance in 
our issue of January Ist last, a man-of-war discharges a 
greater weight of metal, and metal with a greater total 
energy, from her secondary batteries of quick-fire guns 
than from her primary heavy guns. Let us suppose, for 
example, a first-class armour-clad of the Ramilles class 
approved in 1889, to come into action with her pieces all 
loaded, a supposition which favours the fire of the heavy 
guns, as all the pieces have the first time of loading dis- 
pensed with, which is of course amuch greater advantage to 
a heavy gun than toa quick-firelight gun. The Ramilles 
carries four 67-ton guns, and ten 6in. quick-fire guns, 
and eighteen small quick-fire guns, besides machine 
guns. A 67-ton gun is said—starting loaded—to have 
fired four times in nine minutes. If we give this rate to 
all four, in nine minutes the four would discharge 8°9 
tons of metal, having an energy of 563,472 foot-tons. 
The ten 6in. quick-fire guns, if we give them six rounds 
per minute, would throw twenty-four tons of metal with 
an energy of 1,438,020 foot-tons. If half the smaller 
quick-fire guns were 6-pounders and half of them 
3-pounders firing fifteen times a minute, each would 
discharge five tons of metal with 266,085 foot-tons 
energy. The total weight of metal and energy then of 
the quick-fire armament would amount to twenty-nine 
tons of metal and 1,704,105 foot-tons energy as compared 
with 8°9 tons and 563,472 foot-tons for the heavy guns. 
Of course the heavy guns in action would compare much 
more favourably than this, because generally they would 
all be in action, while perhaps nearly half the quick-fire 
guns might not be able to bear on the enemy; but if 
half the quick-fire guns be taken, it still is more than 
fifty per cent. in excess of the heavy-gun fire for general 
action at short ranges. Atan increased range the lighter 
guns would fall off in power more rapidly than the heavy 
ones, and would not at any time be available for attacking 
the heavier structural parts of a ship. Altogether, how- 
ever, the importance of the quick-fire armament is very 
apparent in any action. Then it has the peculiar func- 
tion of repelling torpedo-boats, which would run compara- 
tively little risk from the fire of the heavy guns. More- 
over, we have taken the case of a heavily-armoured 
ship, but the case of a cruiser would bring out the 
power of quick fire more strongly, seeing that we might 
easily have the case of two hostile cruisers meeting each 
other and carrying similar armaments, one of which had 
quick-fire guns and the other ordinary ones of the same 
calibre, when the advantage of one over the other would 
be crushing. How comes it then that France has waited 
so long before adopting quick-fire guns? In all ques- 
tions of this kind there is a certain amount to be said in 
favour of waiting. Suppose that no war breaks out, the 
country that waits may expect to gain the benefit of 
experience before committing itself to a pattern, and thus 
start eventually with a better weapon, and save money 
and complication in the changes of pattern which are 
sure to arise as improvements are effected. In the case 
of such a weapon as an infantry rifle, the temptation to 
wait is great. The evil of various patterns is very 
serious, and simplicity and efficiency are often secured 
by waiting. With quick-fire guns we think this is less 
important. The number of actual pieces issued is com- 
paratively smal], and they are in the hands of skilled men, 
and on board ship they can be taken care of. We think 
undoubtedly then that France made a mistake in waitin 

so long that England was three years ahead of her, an 

Russia and other Governments were actually equipping 





themselves with quick-fire guns made in France. ‘This, 
however, while literally true as to new guns, does not 
quite represent the state of the case, because in France 
ordinary guns have been converted into quick-fire guns 
in a sense, though we question if the number thus con- 
verted is considerable. The conversion apparently con- 
sisted in the adoption of “fixed ammunition,” that is, of 
ammunition in which projectile, charge, and means of 
ignition were combined in a metal case. The breech of 
the gun must necessarily have been altered to suit this 
and to fire the “central fire” cartridge. In addition to 
this, if the 10-c.m. piece, as stated by the French 
Director of Artillery, fires ten rounds per minute, the 
breech must have been altered so as to open and shut on 
some quick-fire rapid action. The evils complained of 
were chiefly the old-fashioned curtailed length of the 
gun and the fact that the sights were fixed on the tube of 
gun itself and recoiled with it. It is decidedly desirable 
that the man pointing the piece should have his line of 
sight interfered with as little as possible, and length 
increases the power of a gun, and not unnaturally the 
most was made of these faults in discussion. The con- 
verted guns are probably good guns for many purposes ; 
but ships which constitute the first line of a nation’s 
defence deserve something better, as seemed to be 
admitted in the discussion to which we refer. What 
then is France now adopting ? 

Certainly after waiting so long the best guns ought to 
be obtained. The features of the guns may be generally 
assumed from the fact that they are supplied by M. Canet. 
We have given our readers descriptions of some Canet 
quick-fire guns—see THe ENGINEER of December 11th 
last. We have also endeavoured to collect information 
on the quick-fire guns of the most important private 
firms. Our object has been to make as fair a comparison 
as possible, but this it is difficult to do. In justice to 
Elswick we would point out that the treatment of the 
Elswick matériel in the discussion in the Chambers was 
transparently unfair. The accident to the Duilio gun, 
which was delivered in 1875, is dragged up to show that 
Elswick guns are untrustworthy. This was a 100-ton gun— 
a tremendous advance in size, power, and type on any 
ordnance at that time made. The accident occurred in 
1880. It caused no loss of life, and as the gun telescoped 
and thus drew apart, it was possible to replace the tube 
that yielded. Eight years subsequently the Admiral 
Duperré gun burst explosively into fragments. It killed 
the six men around it, and the French experts themselves 
afterwards condemned the gun as bad. In the face of 
this it seems, indeed, a mistake for a French member to 
bring up the former accident as a proof that English 
guns were untrustworthy compared with those of France. 
Probably any one who had followed the subject closely 
would not have referred to such facts as either of the 
above as bearing on a question which deserves to be 
treated carefully. The French authorities bought Elswick 
guns to serve as models. If we wanted to argue unfairly 
we might make something out of that expression, but it 
is far from our wish to do so. France has a habit of 
buying any sample of a new design, frcm a gun to a 
marine engine, in order to exemine it and to copy any 
good features. Makers know well that this is the object 
of the purchase, and that no large order 1s to be expected 
to follow, they consequently charge France about double 
the price that would be charged to any Government that 
might be expected to look to the makers for future sup- 
plies. This France pays without objection. We regard the 
transaction as wise, and we wish our own Government 
could do more inthis way. The expression, as toa model, 
must not be forced as meaning more than that the guns 
were bought to see if they possessed features that could be 
adopted with advantage. It is said that the Elswick 
quick-firing guns were tried in competition with Canet 
pieces with French powder, and that the latter was so 
slow and mild that a larger charge was required than 
was provided for by the English chamber, and that con- 
—— the English guns could not develope the 
energy that they possess with the powder for which they 
are constructed. At the same time we cannot give any 
good authority for this statement. If Canet 15 cm. 
and 12cm. guns fire at the respective rates of twelve and 
ten rounds per minute, and those of Armstrong ten and 
six rounds, the former possess a distinct advantage. We 
do not hold that the reply which naturally is made, that 
the rate is excessive, and that no gun on ¢ervice 
would fire so many rounds in a minute, is a gocd 
one, because, apart from the question of the actual 
delivery of the whole series in the minute, any single 
round is more quickly and easily delivered, and in 
aiming on a rapidly-moving object this is a distinct 
advantage. It is, however, urged on behalf of the Arm- 
strong gun that the rate achieved in France was merely 
an experimental feat, and one that could not be performed 
on service; and that great evils attend the union of 6in. 
projectile and cartridge in one, both as regards magazine 
stowage and handling on board ship. The Elswick high 
speeds were those obtained by men of the Royal Navy 
at sea. 

Next, as to power and gun. We have examined many 
tables of results. Comparison is difficult and invidious, 
because any new results supplied are apt to show an 
advance in power, owing, it may be, to a more suitable 
powder being obtained. Where a race is close, it would 
thus happen that the guns whose results were most 
recently supplied would generally appear to be the best. 
Canet has recently obtained by far the highest muzzle 
energy that we have seen. The 15 cm. (5°9in.) gun, 
with a projectile of 40°155 kilos. (88°53 lb.) has been 
fired with a velocity of 878m. (2881ft.) that is to say, 
with an energy of 5095 foot-tons. It must be observed, 
however, that the gun is an extremely long one, namely, 
48 calibres in length. At Elswick it is considered 
that for service the limit in length which must be 
drawn somewhere falls below 48 calibres; in fact, 
that even 40 calibres is a troublesome length. If 
we take heavy guns of comparatively new type, 
though not quick-fire, Elswick holds its own; indeed, 





stands first. We turn to the Austrian Naval Almanack 
for 1892, and we find the Armstrong 6in. gun, of 
42 calibres, weighing 5:5 tons, fires a projectile of 45°3 kilos. 
(100 lb.) weight, with an energy of 1292 metre-tons, or 
4177 foot-tons. Canet’s 15 cm. gun, of 48 calibres, weighing 
7°6 tons, fires a projectile of 42 kilos. (92°61b.) with an 
energy of 1172 metre-tons, or 3784 foot-tons. We only take 
this because it is the way the guns stand in a well-known 
annual, which we presume might be corrected if manufac- 
turers sent the needed information, and itis not a selection 
made in England. Ifthe very heavy guns, such as the 
34 cm. gun of Canet, and 34°3 (13°5in.) Armstrong gun 
be taken, the comparison is nearly the same. The Arm- 
strong gun has more muzzle energy for a lighter gun. 
We have a more recent Armstrong 6in. quick-fire gun of 
only 40 calibres length firing its 100 1b. projectile with a 
muzzle velocity of 2669ft., and a muzzle energy of 4941 
foot-tons. We do not know the weight of the long Canet 
gun, but altogether so far as we can obtain information, 
Elswick shows the highest energy in proportion to the 
weight of the gun. 








THE CRYSTAL PALACE ELECTRICAL 
EXHIBITION. 
No Ill. 

Messrs. WoopHovsE aNnD Rawson UnItTeD, LiMiTED, 
have a very representative exhibit in the north nave of 
their designs and manufactures; most conspicuous 
among these is a large Kingdon alternator, recently 
exhibited at Frankfort. These machines have been for 
some time in use at the Woking central station. As a 
dynamo of modern design this machine is of considerable 
interest, differing as it does from all other types of 
alternators in the manner in which the induction 
between armature and field is Lrcught akcut. In 
the first place, no wires or electrical conductors 
whatever are rotated, but simply a disc carrying 
soft iron plates termed inductor blocks. Arranged round 
the periphery of this disc are stationary coils of wire, 
which belong alternately to the armature and the field 
magnet circuits respectively, the latter set of coils being 
permanently excited by a current. Each inductor block 
of iron on the rotating disc is made exactly equal in 
width to the space occupied by two contiguous coils, 
and therefore, when the block covers two neighbouring 
coils, one of such a pair, belonging, say, to the arma- 
ture, receives magnetism by induction from its neigh- 
bouring field magnet coil, through the medium of 
the iron block on the disc; and further, while 
the block has moved cnwards from this position, 
by the distance required to cover the next coil, the 
magnetism in the amature coil has beccme reversed, as 
the field coil is now opposite in polarity to the preceding 
one. In one revolution, therefore, there are as many 
alternations as there are coils round the disc, or what is 
the same thing, as many ccmplete phases per revolution 
as there are armature coils. In the machine exhibited 
there are sixteen pairs of coils and sixteen inductor 
blocks on the rotating disc, and therefore at the normal 
speed of 350 revolutions the machine delivers a 
current with a periodicity of 93 per second. There is 
an evident mechanical advantage in rotating only 
a metallic disc, for in such a construction tangen- 
tial strain on the moving part is not a vulnerable point, 
and the clearance between the inductor blocks and the 
coils can be made extremely small. The machine exhi- 
bited stands 6ft. 6in. from the floor level, and occupies a 
floor space of 21 square feet, the output being seventy- 
five units at the above speed. It is shown turning round, 
but not with any power, being driven by a band off a 
small direct current motor. 

The type of motor exhibited and designated the Corn- 
brook motor—Fig. 1—is specially designed for use in 
electric launches, in the fitting of which this firm have 
been very active. The construction is simple, and the 
form given to the machine is such as to minimise all 
oscillation when running at full speed. The field magnet 
is in three parts, two side castings bolted at the top to a 
wrought iron core on which the exciting bobbin is fixed. 
The castings form below the pole pieces and are prolonged, 
in the manner shown, to form supports for the a) mature 
bearings. These prolongations are bored cut at the seme 
time as the pole pieces, and brass or gun-metal bridges 
bolted thereto, which, at their centre, support the journals. 
The whole is a very pleasing design, and indicates 
great stability, the armature running within about 2in. 
clearance of the floor level. Sight-feed lubricators are 
used, with the very useful addition of a pet-cock action 
by which the feed can be shut off without altering the 
adjusting screw controlling the rate of feed. Five sizes 
of these motors are shown, from one to ten-horse power. 
The Cornbrook dynamo differs in construction from the 
motor in the arrangement of the field and the position 
and winding of the armature. We hope shortly to cite 
the figures arrived at by Professor John Hopkinson, 
F.R.S., in some recent tests carried out on these 
machines. 

A most ingenious and novel safety switchboard for use 
with compound wound motors is exhibited by this firm. 
Four switches are arranged on the board, respectively 
for excitation, main circuit, resistance, and reversing of 
the series wound field. The series winding, which in a 
compound motor necessarily opposes the field produced 
by the shunt, in order to produce compounding, is a 
hindrance to the development of a strong field and 
powerful torque at starting. In the above arrangement 
the ‘series winding is happily made to contribute to, 
instead of detracting from, the torque at starting, by 
utilising the coils reversed. As soon as the motor has 
attained its speed the coils are reversed again to perform 
their compounding action. The switches on the board 
referred to above are provided with lecking cams cf vulca- 
nised fibre which effectually prevent the switches being 
turned in any other but their proper order. Thus the main 
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current cannot be switched on to the motor until the 
shunt field switch is closed and the motor is fully excited. 
Similarly the main current cannot be switched on unless 
the resistance switch is at its highest point. And after 


the motor is started and the resistance is gradually | 


reduced, it is impossible to take all the resistance out until 
the switch controlling the series winding is put back so 
as to bring the coils into their right direction for com- 
pounding. It is by arrangements such as these that the 
cost of maintenance and renewals is minimised, and 
assistance rendered towards the more general use of the 
electric motor. 

Surmounting the board is a new form of magnetic cut- 
out with pivotted solenoid, known as Bryan’s patent— 
Fig. 2. The apparatus is an improvement on the well- 
known Cunynghame cut-out, which had a fixed iron core 
and adjustable solenoid. The improvement consists in 
making ,the adjustment by the length of core within 
the solenoid instead of the solenoid itself, and by this 
means the legs of the solenoid 
dipping into the mercury are 
always immersed to the same 
amount, irrespective of the current 
at which it is required to break 
circuit. It is, therefore, less likely 
that the calibration will be affected 
by any accidental spilling of the 
mercury. The core is calibrated 
in divisions marked with the 
current at which the apparatus 
acts, and once set to the required 
strength of current, is fixed by a set 
screw. On the current attaining 
this strength through any short 
circuit or other mishap, the attrac- 
tion of the solenoid towards the 
coresevers the mercury connections 
and frees the motor or dynamo from 
danger. The core isso calibrated 
that the lift of the solenoid with a 
given current carries it over the 
centre of gravity, so that the 
remainder of the distance necessary 
to extinguish the arcs formed at 
breaking is performed by gravity. 
The apparatus has the advantage over the older type of 
requiring no insulation beyond the mounting on slate or 
other incombustible material, and has a wider range of 
sensibility. The ranges of current between one ampére 
and 1000 ampéres are all covered by six of these instru- 
ments. 

The practice of detecting the presence of an earth on 
electric mains, by means of two incandescent lamps, is 
applied in a form of an instrument exhibited by this firm. 
known as the automatic earth detector. The mains pass 
in to the instrument through the two lamps, one to each 
main, and are afterwards in connection with two hori- 
zontal platinum springs, between which a thin metal 
dise in connection with earth is made to revolve by clock- 
work. One contact connects both springs together to 
earth, by which it is seen whether there is any earth at 
allon the mains by the light emitted from the lamps, 
If the mains are well insulated, the lamps burn at the 
normal brilliancy of two lamps in series across the mains. 
If at a less brilliancy, there is an earth on both 





Fig. 2—BRYAN’S AUTOMATIC CUT-OUT 


mains; and if one is brighter than the other, there is 
an earth on the side of the dull lamp. This effect 
may be caused equally by an earth on both mains, but 
more on one than another. To ascertain this exactly, 
therefore, the disc in its further rotation disconnects the 
above contact and makes a contact between each main 
and earth in turn. It can then be seen that if one lamp 
burns at all, the earth is on the opposite main, and an 
idea can be formed of the magnitude of the earth from 
the light of the lamp. 

The Porte-Manville Electric Regulator is illustrated in 
Fig. 3. The principle involved in this regulator is to 
produce a pretty strong mechanical movement in response 
to changes in electro- motive force, such mechanical 
movement being in either direction, and operating a 


resistance switch, connected, say, to the field circuit of a | 


dynamo in such a manner as to restore the electric 
pressure to its normal amount. In the particular form 
exhibited the mechanical movement is made of sufficient 
range and power to be able to operate on the sluice 
valves of a turbine, thus attacking the source of irregularity 
of electro-motive force ina dynamo driven by this means at 
its very starting point. It is evident that in the various 
conversions of energy so taking place before the light is 
produced, the nearer the first step in the series of 
conversions the regulator is made to operate, the 
beter the regulation must be. The regulator consists 


mainly of a wheel about lft. in diameter, with two sets 
of ratchet teeth cut in its periphery, the teeth being 
opposed in each set. This wheel is keyed to a 1}in. 
shaft, mounted in two plummer blocks, and provided with 
a flange coupling at the other end for attaching to the 
turbine lever. A rocking arm is mounted on the same 
shaft close to the ratchet wheel, and a see-saw motion 


|is imparted to it through a lever, crank, and pulley by 


external means. At either end of the rocking arm is 
fixed an electro-magnet whose armature is continued to 
form a pawl, each pawl being over one set of ratchet 


| teeth. All the work the current has to do in causing 


regulation is to excite one electro-magnet and attract 
the armature which closes the pawl in the teeth. 
The mechanical oscillating motion imparted to the 
apparatus by external means does the rest. As long 
as the electro-motive force is, say, below the normal, 
so long the pawl of one magnet is engaged in the 
teeth of the wheel, and by the oscillating motion 





Fiz, 1— THE CORNBROOK MOTOR 


of the arm, made to propel the wheel round in the direc- 
tion necessary to increase the speed of the turbine. The 
converse takes place when the electro-motive force exceeds 
the normal. Current is supplied to this exhibit from 
Messrs. J. E. H. Gordon and Co.’s station at Springfields, 
near the Palace, and the stand is illuminated by six 
Midget arc lamps. These lamps are only 26in. from 
top to bottom when trimmed, and 20in. when closed. 
The globe is only 3in. diameter, with holes about 1}in. 
diameter above and below, and the arrangement is 
such as to render the light perfectly shadowless. 
At 45 volts and 5 ampéres the lamp emits a light of 
250 candles. The regulation is by a shunt and series coil 
and escapement feed, and the lamp burns equally well 
with alternating and direct currents. The carbons 
are of 7 mm. and 11mm., and the feed being equal above 
and below the arc is self-focussing. The lamps are burnt 
two in series at the Palace. Messrs. Woodhouse and 
Rawson also exhibit a Bolton’s electric ship’s winch in 





Fig. 3— THE PORTE-MANVILLE REGULATOR 


action. This has various details of practical utility, and 
we hope to refer to its construction in a future number, 
when we can accompany the description with illustra- 
tions. 

In the gas engine exhibits Messrs. Roper’s Electrical 
Engineering Company, of Bradford, exhibit two of 
Bickerton’s improved Otto gas engines, manufactured 
by the National Gas Engine Company, of Man- 
chester. One 14 and one 40 light dynamo, manu- 
factured by the Roper Company, are driven by the 
above engines for lighting the stand. The Griffin gas 
engine is also part of the above exhibit, and Messrs. 
Dick, Kerr, and Co.—the makers of this well-known 
engine—have a fully-representative exhibit of seven of 
these engines, the largest of which is one of 20 nominal 
horse-power. In this stand dynamos by Messrs. Andrews 
and Preece are driven, the current being supplied to the 
Electric Stores exhibit in the South Nave and to a suite of 
rooms in the South Gallery. 

The British Gas Engine and Engineering Company, of 
London, exhibit two of Atkinson’s “Cycle” gas engines. 
In these engines there are four strokes of the piston to 
one revolution of the crank shaft. These strokes differ 
in length, and are respectively for suction, compression, 
driving, and exhaust. The ignition takes place every 
revolution. 











Messrs. J. E, H. Andrews and Co. show two Stockport 
gas engines of 16 and 1-horse power nominal, the former 
doing the lighting of the stand. 

Messrs. Appleton, Burbey, and Williamson, derive 
current for the lighting of their exhibit from the 
dynamos and engines of Messrs. Charlesworth, Hal] 
and Company, of Oldham. This firm show a high. 
speed tandem-compound steam engine and dynamos of 
their manufacture. The Taunton dynamo of Messrs, 
Newton and Company, of Taunton, is to be seen work. 
ing in Messrs. Cathcart, Peto, and Radford’s stand, 
driven by the Campbell gas engine. The other firms 
exhibiting in this court are Messrs. Barclay and Son; 
the Premier gas engine by Messrs. Wells Bros., Notting. 
ham; the Trent gas engine, by Messrs. Lawrence and 
Scott, of Norwich; and Messrs. Fielding and Platt, of 
Gloucester, who show one of their engines driving a Tyne 
dynamo by Messrs. Ernest Scott and Mountain. 








EFFICIENCY OF ELECTRICAL TRANSMISSION 
OF POWER PLANT. 

WHEN, 8 little over a year ago, a proposal was advanced in 
Germany for the electrical transmission of power from 
Lauffen-on-the-Neckar to Frankfort-on-the-Maine on the 
occasion of the Electrical Exhibition in the latter town, 
doubts were freely expressed as to the practicability of the 
project. These doubts were, moreover, enhanced when it 
became known that a ‘“‘drehstrom,” or rotary current gene- 
rator, was to be used to deliver the energy for transmission 
between the two towns, which are separated by a distance of 
108 miles. The installation was, however, successfully 
carried out by the General Electricity Company, of Berlin, 
and the Oerlikon Engineering Works, under the supervision 
of their respective engineers, Mr. Dobrowolsky and Mr. 
C. E. L. Brown. The details of the installation have 
already been described in THE ENGINEER, and it will, there- 
fore, only be necessary to recall that the conductors, which 
were placed overhead, consisted of three copper wires, 4 mm. 
in diameter, and were carried on 10,000 insulators fixed to 
the supporting posts. When it was found that the plant 
worked satisfactorily, speculation became rife as to the com- 
mercial side of the question. This point has been settled 
almost simultaneously in Switzerland by M. E. Huber, and 
Mr. C. Hering in New York by the publication of a prelimi- 
nary report, which will subsequently be followed by the 
official report of the Commission of Experts of the Exhibi- 
tion. It appears that the electro-motive force of the current 
averaged 16,000 volts during the greater portion of the time 
that the plant was in operation, and that [towards the end 
of the Exhibition the pressure was advanced to 30,000 volts. 
The average output of the generator in Lauffen was 80,5C0 
watts, or, say, 108 electrical horse-power, and the number of 
lamps alight in Frankfort was 1060 of 16-candle power, or 
their equivalent. These lamps consumed 58,000 watts, or 
55 watts per lamp. On this basis the commercial efficiency 
works out at 72 per cent.—a result which can only te 
regarded as highly satisfactory. The plant was in constant 
operation during all kinds of weather; and even in rainy 
weather, when it might be assumed that an appreciable lo:s 
by leakage to the earth would occur, the measuring instru- 
ments showed no variation whatever, the result being pre- 
cisely the same as in dry weather. This fact affords another 
proof of thegreat trustworthiness and efficiency ofoilinsulatior. 
The porcelain insulators used were of two sizes, one havirg 
three oil films or channels, and the other one oil film. It 1s 
remarkable how well the insulators performed their work, and 
only two of them gave way. One broke down when the pressure 
was increased to 30,000 volts, and the other cracked owing to 
mechanical strain due to defective manufacture. These two 
accidents caused stoppages in the transmission, whilst 6 
third interruption took place through the breaking of a wire. 
It was, moreover, only with the large insulators that the 
faults occurred, the small type showing no defects whatever. 
The working of the Lauffen-Frankfort installation has 
undoubtedly been successful, and the results have surpassed 
even the expectations of the most sanguine. The experi- 
ment, for it can hardly be characterised as otherwise, has 
been one of the most remarkable during the past few years, 
and we must congratulate those gentlemen who brought the 
installation to a successful issue. 








Mason COLLEGE ENGINEERING SocieTy.—A meeting of the 
above Society was held in the Mason College on the evening of 
January 20ch, when a paper on ‘ Aluminium” was read by Mr. 
H. Fowler, Whitworth Exhbibitioner. Prof. R. H. Smith in the 
chair. Tbe author described the occurrence of the metal in 
nature and early researches in connection with it, noting the great 
reduction in price which had occurred since the first production of 
the metal. Various methods of reduction were explained, among 
them the sodium process due to Deville, and the various electrical 
processes of Cowles, Herault, and Hall. The physical, chemical, 
and electrical properties of the metal, mode of treating the pure 
metal, and the various uses tc which it may be put, were described. 
The author also dealt in detail with aluminium bronzes and 
aluminium steel. Samples of aluminium in ingots, bare, sheets, 
wires, &c., were alsoshown, The paper was followed by a short 
discussion, in which Prof. KR. H. Smith, Mr. W. H. Baraclough, and 
others took part, the proceedings terminating with a vote of thanks 
to the author. 


Procress oF Mr. Tesia’s HicH Frequency Work.—During 
the past six months Mr, Nicola Tesla has been steadily at work 
developing the beautiful principles that he enunciated in his 
striking lecture before the American Institute of Electrical 
Engineers. In his skilful hands the experiments have extended 
far beyond their merely theoretical importance in the direction of 
important practical applications. Part of the fruits of his industry 
has already appeared in his method patents on incandescent 
lighting, another patent’ on condensers and divers applications that 
are now in the Patent-office. Many of the practical difficulties 
that at first appeared have been overcome, and we may, ere long, 
see the results in commercial work. Meanwhile the transmission 
of power has not been forgotten, and some interesting improve- 
ments in that line may soon be expected, especially as the use of 
the methods embodied in Mr. Tesla’s early patents has recently 
made such a sensation abroad. About the middle of January Mr. 
Tesla expects to sail for Europe, to deliver, at the urgent request 
of his English friends, a lecture on his high frequency researches 
and to look after his foreign interests generally. The trip will be 
a flying one of only a couple of months, as the pressure of work at 
home forbids a long absence. On his return some of the latest 

cial devel ts of his works may be expected to appear 
as promptly as circumstances will permit. The revolutionary 
character of his methods will make -“t extensive application of 
them of unique interest.—The Electrical World, 
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CABLE TESTING APPARATUS FOR THE LONDON ELECTRIC SUPPLY CORPORATION 


CONSTRUCTED BY MESSRS. THEILER AND SONS, ISLINGTON 














THe Encinyesr, a 


CABLE-TESTING APPARATUS. Messrs. Theiler and Sons have held for years a high posi- We recently visited their busy workshops in the Canonbury- 
— tion as instrument makers, and as they have advanced with road, Islington, and were shown some very beautiful instru- 

THE development of electricity in all its various branches, | the times, having anticipated and met the demand for new ments by Mr. G. K. B. Elphinstone, an engineer who had 
and more especially the vast strides which it has made during | and improved appliances, so have they maintained, and are already made his name in electrical science before he began 
the last few years in the direction of public and private | daily, if possible, improving both reputation and position. to devote his life to his present work. The majority of the 
lighting, has created a de- instruments in course of 
mand for measuring, test- construction were for the 


ing, and controlling instru- 
ments, of all orders and 
classes, previously unknown 
in engineering. The civil 
and mechanical engineers 
of only a few years ago 
had to be contented with 
one or two simple and 
more or less crude instru- 
ments in the practice of 
their respective professions, 
and it was not until the 
telegraph engineers de- 
manded a supply of more 
complicated and delicate 
appliances for their elabo- 
rate work that the atten- 
tion of mechanics of the 
foremost rank was directed 
to the subject; and now 
as amongst mechanicians 
none rank higher than the 
designer and builder of 
labour - saving machine 
tools, so it is that amongst 
scientific men the contriver, 
designer, and maker of the 
highest class of instruments 
ranks at the head and 
front of the profession. 
One has only to visit a 
telegraph room in the Post- 
office, a leading Telephone 
Exchange, the instrument 
cabin of a telegraph ship, 
the receiving station of a 
submarine cable, a central 
or distributing station of a 
great electric light com- 
pany, or the station of an 
electric railway, to realise 
the wonderful ingenuity 
and the vast amount of 
brain power which has 
been put into the instru- 
ments which are in daily, 
hourly, constant use. We 
have said that engineers 
of the front rank are de- 
voting themselves to the 
design of instruments, and 
we may also say that the 
mechanics employed in 
their construction are of 
unequalled skill all the 
world over, and are of the 
same class and indeed 
mostly the same men who 
had placed the name of 
England at the head of 
the world for the manufac- 
ture of high-class watches; 
for asthe manufacture of 
the English watch has de- 
cayed almost to the vanish- 
ing point, so, on the other 
hand, has the making of 
engineering, electrical, tele- 
graphic, and general scien- 
tific instruments advanced. 
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great Submarine Cable 
Companies, the Post-office, 
the War-office, a few im- 
posing recording instru- 
ments for some of the lead- 
ing] water companies, and 
a host of instruments and 
machines for all the lead- 
ing electric light companies 
and for private scientists. 
GaWe are enabled to illus- 
trate a set of testing in- 
struments made for the 
London Electric Supply 
Corporation, and designed 
by Mr. Elphinstone, in co- 
operation with Mr. G. W. 
Partridge, one of the engi- 
neers to the Corporation, 
who possessed @ very 
special knowledge as to 
what was required. The 
set is used for all kinds of 
tests necessary on a great 
system of feeding and 
distributing mains, such as 
is used by the London 
Company, and by means of 
its use, faults of insula- 
tion, continuity, &c., can 
be promptly detected and 
repaired. The apparatus, 
which is very portable, may 
be used either at a central 
station, at one of the dis- 
tributing stations, or it can 
be trundled along to one or 
other of the many test 
boxes on the company’s 
system. We happened to 
see it being used a few 
days ago at the Trafalgar- 
square station, when «4 tri- 
fling fault was localised on 
one of the trunk mains 
in an underground section 
near to Waterloo Station. 
The ground being opened 
at the spot indicated by 
the instrument, the sought- 
for fault was discovered 
within 1ft., and was 
promptly repaired. The 
localisation of faults on 
electric lighting circuits 
has hitherto been a work 
of much greater difficulty 
than on telegraph wires, 
but thanks to the advance 
of science, the difficulties 
seem to be capable of being 
surmounted, or at least 
greatly reduced. 

In the testing set of cable 
instruments under notice, 
there are 180 dry cells of 
the Hellesen No. 6 type, 
enclosed in four pine 
boxes, with well insu- 
lated terminals; these are 
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joined to a plug switch, so that 1 cell, 45 cells, 90 cells, 135 
cells or 180 cells, may be connected with the instru- 
ments. A reflecting galvanometer, of 10,000 ohms resist- 
ance, shown at the top of the page, is fixed to a small 
levelling table, which is in turn mounted on the top 
of a three-legged stool, which can be raised clear of the 
ground by means of two side levers and a cross bar, seen in 
the front of the view, showing the end of the truck. Two 
directing magnets are arranged over the galvanometer, which 
can be independently adjusted by two rods reaching to a 
convenient position by the right-hand side of the scale, the 
movement of the rods being communicated to the directing 
magnets by two small pairs of bevel wheels. By turning the 
two like poles of the magnets together a very strong directive 
force is brought to bear on the mirror; and by turning the 
magnets round so as to oppose one another, the directive 
force can be reduced to a minimum, and the galvanometer 
can be thus made as sensitive as required. The mirrors are 
enclosed in small “‘dead-beat” cells, two of which are pro- 
vided with the instrument, so that one may be replaced in 
the event of a suspension fibre breaking. A set of shunts is 
provided for the galvanometer, and a 10,000 ohm coil, with 
which a “constant” may be taken when commencing each 
test; a reversing key enables the battery to be put on in 
either direction, and a small plug switch allows the cable or 
10,000 ohm coil to be connected by merely changing one plug. 

The various conuections and terminals have been carefully 
thought out, and have been arranged with a view to the 
saving of time, and to simplicity in working; and the whole 
apparatus, instruments, batteries, &c., are mounted in a 
strong, workmanlike, two-wheeled truck, the contents being 
protected by a canvas cover from the weather. The arrange- 
ment of the whole thing is good, and it is needless to add 
that the workmanship in every detail is excellent. 

We hope at a later date to be able to illustrate and describe 
some of the more complicated and elaborate instruments 
made by Messrs. Theiler and Sons, but none more cleverly 
designed nor more useful than the set now illustrated can be 
required. 








MANCHESTER ASSOCIATION OF ENGINEERS. 


THE thirty-sixth anniversary dinner of the above Association 
was held on Saturday at the Grand Hotel, Manchester, and there 
was a numerous attendance, upwards of 100 members and friends 
sitting down. The chair was occupied by the president, 
Mr. J. B. Goodfellow, and amongst those present were 
Messrs. J. W. Sidebottom, M.P., Alderman W. H. Bailey, John 
Craven, S. Dixon, A. Muir, H. Mainwaring, and E. G. Constantine. 
Sir J. J. Harwood and Principal Ward, LL.D., had also accepted 
invitations to be present, but were unable to attend, and letters of 
apology were also announced from Mr. John West, the vice-presi- 
dent, and Mr. Thomas Ashbury. 

The usual loyal toasts having been duly honoured, Mr. Henry 
Webb proposed the ‘‘ Municipal Corporations,” to which Alderman 
W. H. Bailey responded, and expressed his great satisfaction at 
the manner in which the Manchester Corporation was assisting 
that great local enterprise, the Manchester Ship Canal. It was 
very gratifying to know that all the directors were working 
cordially together with a will and determination to finish the canal, 
apd that before very long. After referring to the advantages 
which might be derived from a consolidation of municipal institu- 
tions, Mr. Bailey remarked that they had now the electric light 
added to their other cares. Manchester was taking the first steps 
in connection with introducing the electric light, and he believed 
that Salford would shortly follow. 

The secretary, Mr. Frank Hazleton, then read the annual report, 
in which the Council had great pleasure in congratulating the 
members upon the amount of work accomplished, and the general 
soundness and stability of the Association. To the membership 
roll during the year had been added one honorary life member, 
thirteen honorary annual members, and twelve ordinary members ; 
but, taking into account the loss by death, resignation, and 
erasure, the effective addition to the membership roll amounted to 
ten, bringing up the total number of names of all classes on the 
roll to 345; namely, twenty-six honorary life members, 100 honorary 
annual members, and 219 ordinary members. The financial state- 
ment showed that the balance standing to the credit of the 
Association, after payment of all accounts due up to the 3lst of 
December, amounted to £3181, as against £3062 at the close of the 
preceding year, thus showing a surplus of £118 on the year’s work- 

. The Council desired to record their grateful appreciation to 
the authors of papers, and to the many gentlemen who had con- 
tributed to the various discussions thereon, the valuable character 
of which had been evinced not only by the extraordinarily la 
attendances which they had attracted, but also by the many appli 
cations from home and foreign sources for copies of the ‘‘ Proceed 
ings” of the Association. 

Mr. J. W. Sidebottom, M.P., proposed ‘‘ Prosperity to the Asso- 
ciation.” Engineering had developed into a profession which pro- 
duced some of the greatest men the world had seen—men who by 
their skill, industry, and perseverance had accomplished almost im- 
possible tasks at which the world had gazed in wonder, and which 
had induced the world toconclude that to the engineer nothiug was 
impossible. Such Associations as that in connection with which 
they were met must be very valuable in promoting the prosperity 
of the engineering profession, and in listening to their annual 
report no one could doubt thatif the Association adyanced along its 
present lines its prosperity was assured. He entirely — with 
the president when he said in his inaugural address that he saw 
no reason why in time the Association should not rank second to 
none in the country. 

The Chairman, in responding to the toast, referred to the more 
than satisfactory progress which the Association had made during 
the last ten years, and hoped that this might go on in the future 
to a still greater extent. With regard to their profession of 
engineering, there were few things that were absolutely im ible, 
although there might be many things that were difficult of 
achievement, and he trusted that such institutions as that of the 
Manchester Association of Engineers might be instrumental in 
removing many of the difficulties which now stood in their way. 

The toast of ‘‘The Guests” having been proposed by Mr. J. 
Craven, and responded to by Mr. A. Atkinson, representing the 
Leeds Association of Engineers, Mr. M. Longridge, M.A., M.I.C.E., 
proposed ‘‘The Engineering Profession.” After remarking that 
those who professed engineering were worthy of the highest respect 
and honour, he said the profession was an ancient one, It 
started upon simple lines, but it had extended and expanded 
until it was now difficult to say where it began and where it ended. 
It had been the practice to divide the profession into two distinct 
sections, the civil and the mechanical engineers, and for some years 
the civil engineers had been placed at the head of the profession ; 
but now he believed the mechanical engineer was taking up that 
position, as he had to deal with the most abstruse laws, and one 
main object of the mechanical engineer was to promote the health 
and the comfort of the people generally. 

Mr. W.: Musgrave, in responding to the toast, said it was 
very gratifying to hear the high compliments paid to their 
profession, and he was glad to know that the mechanical engineers 
were being accorded a position at least equal with that of the civil 
engineer, because they had sometimes felt that the civil engineer 
occupied a sort of higher world above them. The improved 
educational systems now adopted throughout the country were 
largely helping them in the engineering profession, as the workmen 
were being induced to take more interest in improving themselves 





in their engineering pursuits. So many great achievements had 
been attained by engineers, that it was scarcely possible to know 
where they would stop, and in the course of a few months they 
would no doubt hear something that would effect a very great 
hange in cc tion with engineering. That district had been 

pecially pre-eminent for the progress and development of engi- 
neering, and that Association embraced amongst its members some 
of the leading engineers in the district. With such surroundings 
they could not fail to make equally satisfactory progress in the 
future as they had done in the past, 

An impromptu toast, proposed by Alderman Bailey to ‘‘Car A,” 
which included a number of gentlemen who recently visited the 
United States and kept together in one car throughout the journey, 
was an incident of the evening, which was heartily enjoyed. 
Messrs. Dixon and Adamson, in responding, spoke highly of the 
manner in which they had been treated during the visit of the Iron 








and Steel Institute to the United States; whilst Mr. Gregory | 


remarked upon some of the features which had struck them during 
the journey, and observed that although the Americans might beat 
us in England as regards the quantities they could turn out, we 
were not at all second to them as regarded quality. 

Other toasts followed, and the proceedings during the evening 
were enlivened by a programme of music contributed by Messrs. 
Greenwood, Blacow, Griffiths, and Maltby. 








TELEGRAPHING WITHOUT WIRES. 


AmMonG the recent patents is one by Thomas A. Edison, of 
Menlo Park, N.J.— means for transmitting signals electrically, 
without the interposition of connecting wires. In his specification 
he says :— 

**T have discovered that if sufficient elevation be obtained to 
overcome the curvature of the earth’s surface and to reduce to the 





| | 
surface, producing thereat electrostatic impulses, These electro. 
| static impulses are transmitted inductively to the elevated con. 
| densing surface at the distant point and are made audible by the 
| electro-motograph connected in the ground circuit with such distant 
| condensing surface. The intervening body of air forms the 
| dielectric of the condenser, the condensing surfaces of which are 
connected by the earth. The effect is a circuit in which is inter. 
| posed a condenser formed of distantly separated and elevated 
condensing surfaces with the intervening air as a dielectric, 
| ‘In the accompanying drawings, forming a part hereof, Fig, | 
| is a view showing two vessels placed in communication by my 
discovery; Fig. 2, a view showing signalling stations on opposite 
| banks of a river; Fig. 3, a separate view, principally in diagram 
of the apparatus; Fig. 4, a diagram of a portion of the earth’s 
surface, showing communication by captive balloons; Fig. 5, a 
| view of a single captive balloon constructed for use in signalling, 
“A and B are two vessels, each having a metallic condensing 
| surface, C, supported at the heads of the masts, This condensing 
| surface may be of canvas covered with flexible sheet metal or 
| metallic foil secured thereto in any suitable way. From the con- 
} Fen ig eager C a wire 1 extends to the hull of each vessel and 
| through the signal receiving and transmitting apparatus to a 
| metallic plate a on the vessel’s bottom. This wire extends through 
an electro - motograph telephone receiver D or other suitable 
receiver, and also includes the secondary circuit of an induction 
coil F. In the primary of this induction coil isa battery 4 and 
a revolving circuit breaker G. This circuit breaker is revolved 
| rapidly by a motor—not shown—electrical or mechanical. It is 
short-circuited normally by aback point key H, by depressing 
which the short circuit is broken and the circuit breaker breaks and 
makes the primary circuit of the induction coil with great 
“tet. is apparatus is more particularly shown in Fig. 3. 
“In Fig. 21K are stations on land, having poles L supporting 
| condensing surfaces C, which may be light cylinders or frames of 
wood covered with sheet metal. These drums are adapted to be 
raised and lowered by block and tackle, and are connected by wires 
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TELEGRAPHING 


minimum the earth’s absorption, electric telegraphing or signalling 
between distant points can be carried on by induction without the 
use of wires cting such distant points. This discovery is 

pecially applicable to telegraphing across bodies of water, thus 
avoiding the use of submarine cables, or for communicating 
between vessels at sea or between vessels at sea and points on land ; 
but it is also applicable to electric communication between distant 
points on land, it being necessary, however, on land—with the 
exception of communication over open prairie—to increase the 
elevation in order to reduce to the minimum the induction-absorb- 
ing effect of houses, trees, and elevations in the land itself. At 
sea, from an elevation of 100ft., I can communicate electrically a 
great distance, and since this elevation, or one sufficiently high 
can be had by utilising the masts of ships, signals can be sent and 
received between ships separated a considerable distance, and by 
repeating the signals from ship to ship communication can be 
established between points any distance apart or across the largest 
seas, and even oceans. The collision of s _ in fogs can be pre- 
vented by this character of signalling, by the 
the safety of a ship in approaching a dangerous coast in foggy 
weather can be assured. In communicating between points on 
land, poles of great height can be used, or captive balloons. At 
these elevated points, whether upon the masts of ships, upon poles 
or balloons, condensing surfaces of metal or other conductor of 
electricity are located. Each condensing surface is connected with 
earth by an electrical conducting wire. 

**On land this earth connection would be one of usual character 
in telegraphy. At sea the wire would run to one or more metal 
plates on the bottom of the vessel, where the earth connection 
would be made with the water. The high resistance secondary 
circuit of an induction coil is located in circuit between the con- 
densing surface and the ground. The primary circuit of the 
induction coil includes a battery and a device for transmitting 
signals, which may be a revolving circuit breaker operated con- 
tinually by a motor of any suitable kind, either electrical or 
mechanical, and a key normally short-circuiting the circuit breaker 
or secondary coil. For receiving si I locate in said circuit 
between the condensing surface and the ground a diaphragm 
sounder, which is preferably one of my electro-motograph tele- 
phone receivers. 

**The key normally short-circuiting the revolving circuit breaker, 
no impulses are produced in the induction coil until the key is 
depressed, when a large number of impulses are produ in 
primary, and by means of the secondary co 











or variations in tension are produced at the elevated condensing 





use of which, also, | 


nding impulses | 














WITHOUT WIRES 


with earth plates through signal receiving and transmitting appa- 
ratus, such as has already been described. 

“In Fig. 5 M isa captive balloon having condensing surfaces | 
of metallic foil. The ground wire 1 is carried down the rope c, by 
which the balloon is held captive. In Fig. 4 three of these captive 
balloons are represented in position to communicate from one to 
the other and to repeat to the third, the curvature of the earth’s 
surface being represented.” 

Several claims are made, but the ges one is the following :— 

‘*T claim as my discovery means for signalling between stations 
separated from each other, consisting of an elevated condensing 
| surface or body at each station, a transmitter operatively con- 
| nected to one of said condensing surfaces for varying its electrical 
| tension in conformity to the signal to be transmitted, and thereby 


correspondingly varying the tension of the other condensing 
surface, and a signal receiver operatively connected to said other 
condensing surface, substantially as described.” 


! 








| REMARKABLE BOULDERS.—Accepting reported measurements, 
| says the Hon. David A. Wells, in the Popular Science Monthly for 
| January, the largest erratic block or boulder as yet recognised in 
| the United States—and probably in the world—is in the town of 
Madison, N.H., and, according to Professor W. O. Crosby, of the 
| Boston Institute of Technology, has the following maximum 
| dimensions:—Length, 83ft.; width, in excess of 45ft.; height, 
| 80ft. to 37ft.; contents, 90,000 cubic feet ; and probable weight, 
| 15,300,000 Ib., or 7650 tons. Next to this in size is undoubtedly the 
| great rock in the town of Montville, New London County, Con- 
necticut, generally known by its Indian designation as ‘‘ Sheegan,’ 
| and also as “ Mohegan.” In the opinion of some this rock is an 
isolated granite protuberance, and not a true “erratic” or boulder; 
| but recent examinations have seemed to completely negative the 
| first supposition. Its approximate maximum dimensions are :— 
| Length, 75ft.; width, 58ft.; height, 60ft.; contents, 70,000 cubic 
| feet ; weight, 6000 tons. If allowance be made for an immense 
| f ent which has fallen from its north-east side, the dimensions 
and cubic contents of ‘‘ Sheegan” would approximate more closely 
to those of the Madison boulder. One point that goes far towards 
substantiating the claim on behalf of the ‘‘Sheegan” rock that it 
is a true boulder, is the ber of doubted boulders of an 
immense size and of the same granite which exists in comparative 
| proximity. 
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RAILWAY MATTERS. 


MoncurE Rosinson, one of the pioneers of railroad 
construction in the United States, died November 10th in Phila- 
delphia, in his ninetieth year. His great work was the building of 
be from the Philadelphia and Reading road. 


Tur double line on the Rhymney Railway between 
Bargoed and Pontwthyr was completed on Saturday, and run over 
for the first time on yee At Pengaur, arrangements are 
being made for widening to Ystrad Mynacw, from which station 
the line to Cardiff is already double. 


Tye number of bendings which an ordinary jin. 
locomotive fire-box side plate stay bolt of good iron, threaded, 
screwed, and rivetted into plates of usual thickness, will stand, one 
end firmly fixed, the other moving one-eighth of an inch, has been 
proved, by experiment, to 2000 to 5000 movements, 


Amone the latest additions to railroad lines employing 
fireless locomotives, the Annales des Travaux Publics cites the 
extension of the old-established line from Marly to St. Germain 
and Paris, and the new line from Paris to Boulogne. Still another 
line is to be built to connect Villefranche and Tarare. 


Tue accounts of the London, Chatham, and Dover 
Railway Company for the past half-year show a balance of £193,742 
available for dividend. he directors will pro) that a dividend 
of £2 5s. per cent. for the half-year be Ty on the arbitration 
preference stock, carrying forward £51,318 to the credit of the 
current half-year. 


NorWEGIAN railway statistics for the year 1889-90 
show, among other things, that on June 30th, 1890, the total ex- 
tent of the Norwegian railroad system amounted to 1562 kilo- 
metres. Of this length 592 kilometres bad the standard gauge 
width of 1°435 metre—about 564in.—while the remainder had a 
1:067 metre—42in.—gauge. 


An American paper says:—A 9-ton casting fell off a 
platform car of the Pennsylvania Railroad lately and was not 
missed until the car reached the Edgar Thomson Steel Works at 
Bessemer, where the operation of the works had to be suspended 
some time on account of its loss. The casting was finally found in 
the Susquehanna River near Columbia. 


A Frencu company is issuing about £360,000 of five 
r cent. bonds of the railroad from Jaffa to Jerusalem, which it 
has contracted to build. The company was organised by virtue of 
a firman giving an absolute concession for seventy-one years to 
construct a railroad from Jaffa to Jerusalem, 54°4 miles, with the 


NOTES AND MEMORANDA. 


Tue deaths registered last week in 33 great towns of 
England and Wales corresponded to an annual rate of 35°4 per 100 
of their aggregate population, which is estimated at 10,185,736 
persons in the middle of this year. The deaths ranged in these 
towns from 17°3 at Huddersfield to 60°9 at Brighton. 


In Greater London 3486 births and 4790 deaths, or 
1 every 2'1 minutes, were registered last week, corresponding to 
annual rates of 31°6 and 43°4 per 1000 of the estimated popula- 
tion. A plague will be the next thing, owing to the enormous 
numbers buried a few feet underground in a few spots. 


In London last week 2628 births and 8761 deaths were 
registered, or 258 fewer births and 1762 more deaths than the 
average numbers in the corresponding weeks of the last ten years. 
The annual death rate per 1000 further rose to 46°0. During the 
five weeks ending on Saturday last the death rate averaged 36°5 
per 1000, being 12°2 per 1000 above the mean rate in the corre- 
sponding periods of the ten years 1882-91. 


AccorpDING to the sunshine report for the past ten 
years, the Channel Islands as represented by Jersey are the 
sunniest spots in the kingdom. The average amount of sunshine 
there during the whole year is 39°9 per cent. of the interval the 
sun is above the horizon. The nearest approach to this is 35°7 per 
cent. at Falmouth, then follow in order St. Anne’s Head, Milford 
Haven, 34°7 ; Geldeston, near Beccles, 34°5 ; Southampton, 33°5; 
and Southbourne, 33:2. 


M. Piver, owner of the steam yacht Wisy, has devised 
a suspended camera, by means of which excellent photographs may 
be taken on board a ship, even when she is very lively in a 
sea, M. Piver, who has no desire to make profit out of his inven- 
tion, but who believes that it may be of great value to naval 
officers as well as to yachtsmen, any of whom can easily make the 
suspensory apparatus for themselves, will be happy to furnish ex- 
»lanations to officers and yachtsmen who may communicate with 
bim at 73, Avenue des Champs Elysées, Paris. 


Ir is stated that Prof. Rowland, physicist at the 
John Hopkins University, bas just finished grinding a perfect 
screw to be fitted into an improved form of his dividing engine. 
With the machines now in use he is able to draw 50,000 lines 
regularly to the inch. With this new machine he will be able to 
draw a million lines to the inch with regularity, but the limit of 
the vision in the microscope is about 100,000 lines. With this 
dividing engine be rules gratings on speculum metals. It takes the 





option of extensions to Nabolus, in the direction of Da , and 
to Gaza towards Port Said. All bonds are to be repaid by annual 
drawings extending over sixty-eight years, 


An accident took place on October 17th on the 
Great Eastern Railway, between Lavenham and Long Melford, on 
the Bury St. Edmunds and Long Melford single line branch. 
While the 4.15 p.m. passenger train from Bury St. Edmunds was 
running between Lavenham and Long Melford, the engine and six 
vehicles composing the train left the rails two miles from Lavenham 
when running round a curve. Eight passengers were injured, all, 
or nearly all, who were in the train. The driver, fireman, and 
guard were ene the two former seriously, The train was 
drawn by a tank engine with a trailing bogie, which got off inside 
a curve. Major-General Hutchinson attributes the accident to 
oscillation, caused by the want of balance weights in the driving 
wheels, 


Ina report to the Board of Trade on the collision with 
buffer stops, which occurred on Nov. 26th at Calne terminal station 
on the Chippenham and Calne—single line—branch of the Great 
Western Railway, Major General Hutchinson concludes as follows: 
—‘* Had the reoommendation—which will shortly be enforced as 
an order under the Regulation of Railways Act of 1889—of the 
Board of Trade, that in the running of mixed trains the passenger 
vehicles should be next the engine, been observed in the present 
instance, this collision would probably have been prevented, as the 
driver, on finding the speed too high when nearing the home signal, 
would have bad the continuous brake on the passenger carriages as a 
reserve force to fall back npon, whereas, owing to the wagons 
having been interposed between the engine and carriages, the con- 
tinuous brake appliances on the latter were not available,” 


Tue first sod of the new railway which is being con- 
structed from the designs of Mr. W. Beswick Myers, M. Inst. C.E., 
and wili provide an alternative route from Leeds to Bradford, 
Shipley, and Lowmoor, and thence to Lancashire, was cut two 
years ago, and on the second anniversary of the day the tunnel 
from Greenside to Smalewell], 600 yards in length, has been com- 

leted, with the exception of the permanent way, which is now 
eing laid. As soon as possible an engine will convey the excava- 
tion from the Greenside to the Smalewell end of the tunnel, for 
the purpose of filling up the stupendous embankment now being 
constructed by tips at three different heights to carry the railway 
across the Tyersal valley. This embankment will be over 100ft. in 
height, and when completed will be amongst the highest in 
England, The remaining works on these lines are of a heav 
nature, numerous bridges and heavy banks —_ required, with 
which special and exceptional precautions have had to be taken. 


On Wednesday night, near Leicester, the London and 
Manchester Midland express, when close to Humberstone-road Sta- 
tion, ran into the débris of two goods trains. These trains while 
being shunted came into collision, and were thrown off the line, one 
just in front of the Manchester express. The engine, a very heavy 
and powerful one, knocked the goods wagon to pieces, but was 
thrown off the rails and ploughed its way along the permanent way. 
Three horse-boxes next the engine were also thrown off the line, and 
the end of the one in front was smashed to pieces, Two long bogie 
carriages which followed were also thrown off the line, but for- 
tunately they went away from the wrecked goods train, or a 
terrible disaster must have happened. The Pullman car and the 
other carriages in the rear kept the rails. The driver of the 
express, as soon as he had recovered from the violent shock, 
applied the brakes, but the impetus was so great that the engine 
travelled along the permanent way for nearly eighty yards before 
the train was brought to a standstill. The express was crowded 
with passengers, who, however, were only shaken by the collision. 
Sir James Allport was one of the passengers in the Pullman car, 
but he is reported to have felt very little of the shock. 


Tue death is recorded of Mr. Hermann Lange, C.E., 
chief engineer and a director of the firm of Beyer, Peacock, and 
Co., locomotive engineers, Gorton, near Seneien, who died 
suddenly from paralysis at his residence in Victoria Park, Man- 
chester, on January 14th, Mr. Lange was born in Plauen, Saxony, 
in 1837, where he received a sound school education. Having 
worked practically both with his father and in Berlin, he went to 
the famous Polytechnical College in Carlsruhe, where he pursued 
the highest studies for his profession with great success. In 1861 
Mr. Beyer, a townsman of his, invited him to come to Manchester 
to join the firm of Beyer, Peacock, and Co., which a few years 
before had been founded. Ina few years he rose to the head of the 
drawing-office, and on the death of Mr. Beyer became the chief 
engineer for the company. In 1882, when the concern was made 
into a limited company, Nr. Lange became one of the shareholders, 
and one of its most active members. After the death of Mr. R. 
Peacock, M.P., he was — one of the directors, Colonel 
Peacock becoming the head of the managing department. To 
Mr. Lange’s fertility of mind and constructive talents locomotive 
design for special pu s owes much that is original. A man of 


remarkably clear intellect and sound judgment, he attained great 
ee in his profession, and his too early demise is much to be 
regretted, 





tic which is of marvellous construction and has 
many devices to compensate errors—six continuous days and nights 
to make one grating of the size needed to study the nature of the 
sun, 


In 1883, in consequence of the upsetting of a vessel 
containing kitchen salt, a workman, in order to conceal the effects 
of the accident, brushed up some of the spilled salt into his white- 
wash pail, The result was the production of a wash as hard as 
cement, and which could not be removed by scrubbing. This was 
due, says T. Koller in Glaser’s Annalen fiir Gewerbe und Bau- 
wesen, 1891, 79, to the hygroscopic action of the salt, which 
absorbs water and permits of the speedy combination of the lime 
with the carbonic acid of the atmosphere. A trial of this compo- 
sition upon the brick wall of a well hole or shaft for light—in 
which case it was applied with a syringe to save scaffolding—stood 
extremely well, and after the lapse of four years the coating was 
as good asever. The use of three parts of quicklime to one of 
common salt is recommended. 


Tue Lee Composite Manufacturing Company, Broad- 
way, New York, has placed upon the market a roofing which is 
claimed to be especially adapted for uses upon roundhouses, black- 
smith shops and other places where the material is subject to the 
corrosive action of the acids and gases arising from the combustion 
of large quantities of fuel. his roofing, says the Railroad 
Gazette, is composed of a heavy cotton drilling, coated upon both 
sides with an application of asphaltum, over which is sprinkled and 
rolled the ground slag from the assay works of silver ores and other 

recious metals, while the bottom, or side lying next the roof 
een is covered with paper. When new the upper surface of 
the roof looks very much like an exceedingly coarse emery wheel, 
but after being used and subjected to wear it beds down and 
assumes a finer appearance. It is claimed also that it is unaffected 
by any temperature between 50 deg. below zero and 170 deg. above. 
The composition can be used on metallic roofs that have been 
corroded into holes by the acid action from below. It is also suit- 
able for car roofing, and can be readily applied. In this position it 
has the additional advantage of affording a rough foothold for 
the trainmen. 


THE use of teak wood has largely increased of late 
years, and now when builders and architects have had experience 
of its durability, there are fears, it is reported, of the diminution 
in the supply of the wood. The teak tree extends through 
Central and South India, Burma, and Siam, and though in the 
former country the plantations are placed under the careful 
supervision of the well organised Indian Forest Conservancy, it 
appears from a report on the trade of Siam, recently furnished to 
the Foreign-office, that the ‘‘number of years which wil! elapse 
before the teak forests in the districts become exhausted is 
variously estimated by the foresters and teak merchants, but 
twenty years appears to be the longest time allowed, and under 
present conditions it appears doubtful whether the supply will last 
solong. In ten years it may not pay to work teak unless prices 
rise and the method of working is improved upon, as all the 
timber near the streams will have been felled and dragged, and 
only those trees will remain which are far removed from the water, 
or which are near streams from which timber cannot be easily 
got out.” No young trees are planted, and no measures even 
are taken to protect the saplings from fire or to insure their 
growth, 


In these days, when our bar iron manufacturers are 
unable to obtain 2 cents a pound for their product, says the 
American Manufacturer, it may interest them to know that com- 
petitors on this continent are y-myeeecgen an | jogging along and 
marketing their bars for 9 cents per pound. We refer to the 
Catalan forgemasters, who in this country are scarcely known 
outside the pages of history; even in the mountain fastness of 
Tennessee they have succumbed to the competition which modern 
invention has forced upon them. But in Mexico they yet flourish 
in some degree, as several forges of the Catalan type are still 
operated in the State of Oaxaca, which is next to the most southern 
of the Mexican States and borders on the Gulf of Tehuantepec. 
The master workmen are brought from Catalonia. The equipment 
of each of the forges in Oaxaca consists of from two to three fires, 
from one to three hammers, Their annual capacity varies from 
300 to 400 tons of bar iron. The bars are usually hammered to 
2in. in width by 4in. in thickness, although some round and square 
bars are also made. At two of theforges the ore used is a 55 per 
cent, hematite, and about 250 bushels of charcoal are consumed in 
producing a ton of iron. The charcoal costs at these forges 124 
cents a bushel. At the other two forges magnetic ore, containing 
about 70 per cent. of iron, and hematite ore, containing 50 per cent., 
are used. The latter forges consume 200 bushels of charcoal to 
the ton of iron, the charcoai costing only 6} cents per bushel. 
The ordinary labourers at all these little works are paid from 
25 cents to 31 cents per day. The iron, as we have stated above, 
sells for 9 cents a pound. Mexican, American, and European rolled 
bars are sold at Oaxaca for 12 cents per pound, which price leaves 
a comfortable margin in favour of the local producers. A railroad, 
however, is projected to Oaxaca. 








MISCELLANEA. 


WE regret to have to announce the death of Mr. 
Jonathan Pickering, of the Globe Works, Stockton-on-Tees. 


Ir is reported that General Annenkoff is engaged at St. 
Petersburg in studying plans in connection with the project for 
uniting the Caspian and the Black Seas. He is assisted in his 
deliberations by two French engineers, M. Bourdet, of the Eta- 
blissement Cail, and M. Cotard, of the Suez Canal Company. 


Tue annual Building Exhibition, relating to architec- 
ture, engineering, construction, decoration, furniture, and all 
industries connected with the building trades, will be held in 
March, from the 14th to the 26th, in the Royal Agricultural Hall, 
Islington. The secretary and manager is Mr. John Black, 2, New- 
castle-street, Strand, W.C. 


ANOTHER bridge over the Ohio River has just been 
completed and opened for railway traffic. It carries the Ohio 
extension of the Norfolk and Western Railroad over the river at 
Kenova, W. Va. The bridge, which was built by the Edge Moor 
Bridge Works, of Wilmington, Del., is a thrcugh truss 1730ft. 
long, with a channel span 521ft. long, two spans of 304ft., and two 
of 301ft. The approach from the West Virginia side is by an iron 
viaduct 2150ft. long. 


Tue January circulars of the Emigrants’ Information- 
office, 31, Broadway, Westminster, the penny and other handbooks, 
with maps, and a summary of the last reports from H.M. Consuls 
in North and South America, show the present prospects of emi- 
gration. Branch offices are now organised at Bradford (Yorks), 
Bury St. Edmunds, Cardiff, Devizes, Glasgow, Hereford, Leaming- 
ton, Liverpool, and Reading, mostly in connection with Free 
Public Libraries, where all the above publications and other infor- 
mation may also be obtained. 


At the meeting of the Liverpool Water Committee, on 
the 26th inst., Mr. G. F. Deacon, engineer of the Vyrnwy works, 
reported that during the week ending the 23rd inst. the work of 
driving and lining the tunnel was continued without interruption, 
and a completed length of 51ft. was added, making a total length 
from the centre of the Lancashire shaft of 469ft. This was 
remarkably good progress. Since last week the shield had con- 
tinued to work well, and up to the time of writing the same rate 
of driving and lining had been maintained. 


MANNESMANN high-pressure tubes have been laid by 
Dr. W. Siemens, for pumping petroleum a distance of fourteen 
and a-half miles and to a height of 3300ft. The pipe line runs 
from Baku, on the Caspian Sea, westward, is 4in. in diameter, and 
the lengths are connected by the conical screw thread joint of the 
American type cut by an American machine. These Mannesmann 
steel tubes are laid directly on the surface, except at road crossings. 
The pumping pressure is nearly 90 atmospheres, 1350 lb. to the 
square inch, and there is said to be no leakage, 


THE annual report of the Manchester Coal Exchange 
Las been issued to the members, and the committee, in present- 
ing the accounts for the year 1591, have pleasure in reporting a 
further improvement in membership, the number for the present 
year being 518, as compared with 515 for the year preceding. The 
revenue account shows a balance of profit for the year of £137, 
and the general balance account shows £726 to the credit of the 
Exchange. Mr. James Roscoe, of Little Hulton, the vice- 
president last year, has been nominated to the office of president 
of the Exchange for the ensuing year, and as there is no opposition 
he may be regarded as practically elected. 


Tue American River Syndicate has recently installed 
at its mines in El Dorado County, Cal., a Pelton water-wheel 
plant, consisting of an 8ft. Pelton wheel running under a head of 
110ft., at 100 revolutions, and developing 130 horse-power. To 
this wheel is connected a 100-horse-power Brush generator speeded 
at 900 revolutions, and sending a current through a 4-mile circuit. 
The machinery operated consists of three centrifugal roller mills, 
a 10-stamp battery and a rock-breaker. Under these circum- 
stances, says an American contemporary, the wheel has an 
efficiency of 86 per cent., and about 75 per cent. of the power thus 
generated is available for duty at the works. 


A Loca GovERNMENT Boarp inquiry was held on the 
14th inst., before Mr. Codrington, C.E., to consider the applica- 
tion of the Hambledon Rural Sanitary Authority for a loan to 
carry out works of sewage disposal for the parish of Cranleigh, the 
treatment of the sewage on land having proved an expensive 
failure. Mr. C. Nicholson Lailey, C.E., of 16, Great George-street, 
Westminster, who had prepared the scheme, explained that the 
method of the disposal of the sewage was that knowr as the 
international system, by which the sewage was first treated in 
tanks and then passed through polarite filter beds, now rapidly 
coming inte general use. There was no opposition to the scheme, 
which was considered highly satisfactory. 


Senator Davis has introduced a Bill for the construc- 
tion of a ship canal around Niagara Falls, in the State of New 
York, for the passage of merchant and war ships from Lake Ontario 
te Lake Erie. The canal is to be located in Niagara County, along 
one of the routes for a ship canal heretofore surveyed by the United 
States, if either of such routes be deemed feasible. The canal is to 
be of sufficient width, depth and capacity to easily, safely and 
expeditiously float vessels of as great length, width, draught and 
tonnage as can be floated through the St. Mary’s Falls Canal and 
locks when the latter are completed. Incase none of the routes 
already surveyed are found feasible, the secretary is to cause 
surveys, plans and estimates to be made for such canal along some 
other route. The sum of £200,000 is appropriated to be applied to 
the construction of the canal. 


A REPORT favourable to the promotion of a large canal 
between the Danube and the Oder has just been sent in to the 
Austrian Ministry of Commerce by the special commission 
appointed to study the question. The main object of this impor- 
tant undertaking is to create a cheap waterway between Vienna 
and Oderberg, where it would join the German canal system. The 
mouth of the proposed canal is to be at Vienna, and it is to take 
its course vi@ Lower Austria to Oderberg, running into the Oder. 
This water route, which traverses the rich coal district of Moravia 
and Silesia, would be of the greatest importance to Vienna, as it 
would admit of cheap coal transport, and thus render it possible for 
the capital to become an important manufacturing centre like 
Berlin, which city, although situated a long way from the coai- 
producing districts, gets its coal supply cheap from Prussian 
Silesia by way of the Oder and Spree. ‘The projected canal will 
furthermore place Vienna in communication with the textile indus- 
tries of Moravia and Silesia. 


Tue Royal Commission for the Chicago Exhibition are 
endeavouring to form a typical collection illustrating British 
metallurgy for the British Section, and they are now applying to 
owners and managers of metallurgical works asking for specimens 
of each of the principal metallurgical products produced at the 
works, and also for specimens illustrating various processes. Dr. 
E, J. Ball, the Instructor in Assaying at the Royal College of 
Science, South Kensington, has kindly undertaken to classify 
and arrange the collection, and specimens may be addressed to 
him. What is required is not specimens of special value or rarity, 
but samples of metals, regulus, slags, alloys, &c., so that the 
collection when complete may be fully illustrative of the condition 
of metaliurgy in the kingdom. Samples of metal sent should, 
where possible, be freshly fractured, and attention should be paid 
to any special unmanufactured products for which a market is 
desired. At the close of the exhibition the collection will be 
presented to an American Museum, so that it will have a perma- 
nent value, 
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ANDERSON’S EXHAUST APPARATUS AT NEASDEN 











METROPOLITAN RAILWAY; TUNNEL 
PURIFICATION. 


In THE ENGINEER of the 26th October, 1888, we noticed the 
invention of Mr. C. Anderson of a system of prevention of the 
pollution of underground railway tunnels, and we recently 
referred to the experimental results of a trial of the system | 
on a@ half-mile of line at Neasden. We are now enabled to 
give full details of the arrangements as they are carried out | 
at Neasden on the premises of the Metropolitan Railway | 
Company. 

As we have already mentioned, the main object of the scheme | 
is to keep steam locomotives on the roads of the underground 
railways as being the cheapest, best, and most flexible method | 
of traction, and to enable this to be done by extracting the | 
products of combustion from them without allowing these to | 
escape into the atmosphere of the tunnels. The system, in 
fact, provides the moving locomotives with a stationary | 
chimney, which will carry the fumes to any convenient out- 
let outside the tunnels. The making of such a connection | 
may at first sight appear to be a difficult matter, but as it is 
carried out it is not so, but really very simple, and is now of 
proved efficiency which leaves no doubt of its practical value. 
The engines can be worked in the open—outside the tunnels 
—without let or hindrance, in every way just the same | 
as at present. In the tunnels they can be stoked with | 
even greater ease by reason of the artificial draught | 
which the system provides. The smoke and steam are 
carried away by a system of smoke trunks. The fresh air, on | 
the other hand, which the engine furnaces require, which is | 
avery large quantity, will help to make a change in the | 
atmosphere of the tunnels, and to preserve it in as | 
fresh and pure a state asthe outer atmosphere. The engines 
can be run at any speed which is now used, the speed making 
no difference to the essential features. The trials have been | 
made up to about forty miles an hour. What the advantage 
accruing toa system which insures the entire absence of 
products of combustion and steam in a closed space like a 
tunnel—which is constructed in different places of brick, 
stone, and iron, and which now suffers very heavily from the 
action of corrosive vapours and liquids, formed by the pro- 
ducts of combustion and steam—those know best who have to 
pay for renewals; whilst the general public, whose health is 
affected as well as their convenience and comfort, need 
scarcely be apprised of the difference which they would expe- | 
rience in every way. 

Proceeding to a more detailed description of the means by 
which the objects of the invention are accomplished, we 
must refer to the drawings given on page 88. In the 
development of the invention and putting it into a practical 
and commercial form, Mr. J. H. Dales, Assoc. M. Inst. C.E., 
Leeds, has been associated from its earliest stages, and the 
drawings we give show the apparatus as now in use after 
some experimental things had been discarded. Figs. 1 and 
2 show a vertical section and plan in outline of a Metro- 
politan engine fitted with the arrangements, and showing 
the connections to the smoke trunks, which are seen to be 
laid on the top of the sleepers between the rails. The 
chimney of the engine is seen to be fitted with a valve so 
that the connection with the outer atmosphere can be 
closed, and at the lower end of the smoke-box a large 
pipe is shown leading backward, which pipe is also 
fitted with a valve so that it can be closed: The large pipe | 





| the springs which carry them must be of very 


| the slider. | 
| plan in the elastic part of the proportions of a cantilever of | 


| inside the trunk, by means of a ribbon of the same kind of 








leads through a stuffing-box into a sort of flat box, having 
its under open side laid upon and closed by the top surface of 
the smoke trunks. Down the centre of this box a rib is pro- 
vided, which is level with the surface of the top of the smoke 
trunks, and at each end of the flat box is a curved prow of 
the contour of a wave line of the average speed of working. 
The smoke trunks run the whole length of the roads in the 
tunnels, and at every 16ft. are provided with a dish valve 
closed by a spring from the inside of the trunks. The top | 
of the valve has a bow-shaped projection, which stands 
above the surface of the smoke trunks. The action is very 
simple. As the locomotive runs along the line it drags the 
box or “slider,” as it is termed, along the surface of the 
trunks, by means of cross bars and horn plates attached to | 
the frames of the engine. Theslider and connections are seen 
at Fig. 1. As the prows come in contact with the bow- 
shaped projections, or striking pieces, above the valves, | 
these are depressed or opened, and a connection is made 
between the smoke-box of the engine and the trunks ; and by 
means of the central rib of the slider the valves are kept 
open during the time that the slider is passing over them, a 
second valve coming in at the fore end before the first has 
been passed at the back end, and so on continuously, thus 
keeping up a thoroughfare for the products of combustion, 
from the smoke-box to the trunks, and thence to the exhaust- | 
ing station, which may be a mile away, as the case may be. | 
The exhauster may be a suitable type of blowing engine, or | 





trial length at Neasden. | 
So far all is very simple, but the details of the construction | 
have had to be very carefully considered. The engine, | 


| 


| chimney, and pipe valves have to be coupled together, so | 


that it is impossible to shut both at the same time, and so | 
cause the flame to come out of the fire-door. Due allowance | 


| has to be made in the connections between the engine frame | 


and slider for the motion of the engine on its springs. The 


| slider must, at great speed, put down the valves without 
| shock, hence the necessity of the wave-line prows. 


The | 
valve dishes must be light, very strong, and air-tight, and 
accurate shape | 
give uniform elasticity and yet withstand the shocks of 
This is accomplished by making the spring in | 


to 


uniform depth, so that they can be made from rolled plate, 
and the point is formed into a lever for withstanding the 
upsetting action of the slider. The root, of course, is made | 
of full section independent of the bolt holes. The strength | 
and elasticity of these springs is very remarkable, and they 
are likely to last practically any length of time, the more so 
as they are not tempered at all. The detail view—Fig. 4— 
of a trunk length shows the construction. 

The smoke trunks are placed on the top, and seated under 
the ends, and they are laid in cast iron chairs on the sleepers, 
after the manner of rails, as shown in Figs. 2and3. They 
are secured to the chairs by conical wooden keys, and the 
chairs to the sleepers by steel spikes, the whole making a 
good mechanical job. The joints of the trunks are made 
air-tight, by means of aribbon of elastic packing—see Figs. 4 
—which is passed under the ends, in the top of the chairs, 
and then lapped up the sides, where it is secured by steel 
cover plates and set screws. The top of the joint is made 





packing, which is forced up under the joint by means of a | 


flat spring, bent to a parabolic curve before it is inserted in 
notches in the sides of the trunk ends. The whole arrange- 
ment forms a perfect expansion joint. The conical wooden 
keys are prevented from shaking out by bolts which pass 
through each pair. There is nothing at all objectionable in 
the presence of the smoke trunks in the four-foot way, where 
the trains have run over them daily for four months, and 
the sleepers have been packed frequently without the smallest 
difficulty. 

After leaving the smoke trunks in the four-foot, the gases 
pass into a sort of trap, where any solid matter is abstracted 
from them by reversing the current over water, into which 
such matter is thrown. This arrangement at Neasden is 
formed of part of a boiler-shell placed on end and having a 
vertical partition. As shown at Fig. 5, the gases, it will be 
seen, are led into the trap or sump by a 2ft. pipe bend on 
one side of the partition, and they pass under the same 
and out by another pipe to the exhauster. Suitable arrange- 


| ments are made for preserving the proper level of the 


water. 

The tension required for the exhaustion of the gases varies, 
of course, with the size of the conduit, and is enormously in 
favour of large sizes. In the trial length the friction of the 
tubes is the largest item. The leakages are small, being not 
more than one-twelfth, despite the number of valves and 
joints. The suction gives a 2in. water gauge in the smoke- 
box of the engine, at the end of the half-mile length. At 


| @ rotary exhauster, which is the means now employed on the | first sight it would appear that the water gauge would vary 


with the distance of the engine from the exhausting station, 
but this is not so, except to a slight extent, for the exhauster 
is kept running at a constant speed, and draws practically a 
constant quantity of air through the engine, and therefore 
produces a constant water gauge in the smoke-box, the differ- 
ence made by distance is chiefly that of the power required 
to produce the current through the tubes. Where the gases 
have to be drawn over three-quarters of a mile the smoke 
trunks will exhaust into a main pipe, laid in some convenient 
position in the tunnel, or, in the case of new railways where 


| everything can be made suitable, they will be exhausted into 


a small tunnel provided for the purpose, one method or the 
other being used, of course, as the cost happens to be least. 
The trial length at Neasden has been laid down, chiefly to 
ascertain the precise action and behaviour of the slider in 
actual work. From previous experiments it was known that 


| the valves and springs would stand the work easily, and it 


was known that a sufficient provision would give sufficient 
suction for the engines; but what noise the slider would 
make as it rushed over the valves at thirty to forty miles an 
hour, no one could tell without actual trial. This point has 
turned out remarkably well, and is one of the most special 
features, as there is no noise at all which can be detected at 
any speed above the rattle of the engine itself, and although 
the opening and closing of the valves can be heard by 
attentively listening, there is no noise of an objectionable 
character, or any which could be distinguished in the first 
carriage of a train. The prows of the slider open and close 
the valves with so little shock that cushion arrangements, 
which were provided for an emergency, have not been needed ; 
for at the higher speeds the arrangements work even better, 
if anything, than at low speeds. 

The additions to the working parts of the engine, under the 
control of the driver, are practically nothing. One pulling 
rod works both the chimney and slider pipe valves,the chimney 
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being open, of course, outside the tunnels, and the pipe valve The loss due to the trap at full work, was about 7 per cent.,| for ‘“‘nature never poses.” He considered such still-life 


closed, so that the blast of the engine will have full effect 
on the fire; whilst inside the tunnels the chimney is closed, 
and the slider pipe open, so that thesuction of the smoke trunks 
will take effect on the fire. Whilst if the steam is also dealt 
with, the same valves which now turn the steam from the 
blast pipe to the condenser would turn the steam into a second 
breeches pipe in the smoke-box and through a nozzle pointing 
down the slider pipe, thus giving the full benefit of the blast 
in either case, as well as saving the condensing water and the 
carrying about of the same, both large items. 

The trials have shown that the steam can be dealt with 
without any difficulty, and that between the suction and blast 
such a draught can be obtained as will never be required in 
practice, giving a large margin of power to the driver. 

In actual work the slider would be provided with simple 
lever arrangements from the foot-plate for lifting two or 
three inches when running in the open, and also as a means 
of stopping the blast when not wanted without any waste, 
as the trunk valves would then close; and, further, such an 
arrangement would be useful for getting over traversers or 
door-steps, or other projections in the four-foot. Gentle 
ramps, of course, would be used at the end of all trunk 
lengths. In short open spaces, dead plates in place of a 
smoke trunk would be used, so that the slider would be 
maintained in working position. The engravings on page 88 
show, in addition to the outline of the engine, a part of the 
trunk to a larger scale, and the slider passing over a valve, 
Fig. 4. The method of exhausting the gases used at 
Neasden is shown by Fig. 5, and the joint of the smoke 
trunks by Figs. 3and4; the underside of the slider, showing the 
central rib and prows, is shown by Fig. 7. The general 
view, page 89, is from a photograph of the works at Neasden, 
showing the commencement and a long part of the smoke 
trunk, the far end being lost in the distance. The near 
sheds are the exhauster house and the boiler house; the 
buildings are the company’s works. 

The various items of calculation, on which basis the work 
has been carried out, are—the quantity of coal burnt by the 
engines, at the speed at which they run, and the air which is 
required for its consumption, the temperature of the gases 
and expansion of the same, the pressure in inches of water 
required to draw the quantity through the fire and boiler 
tubes, the water pressure required for the slider pipe, the 
leakage of the slider, the water gauge for the air-valve pas- 
sage, the friction of the air in the trunks due to velocity, and 
to the form of the trunks, the loss due to the trap, &c. &c. 
Also, a chief point was the temperature of the trunks due to 
the passage of the hot gases and the consequent expansion 
and contraction, and coupled with this, the radiating power 
of the trunks and the temperature of the effluent gases. All 
these have formed parts of the problem, and are of consider- 
able interest. 

The Metropolitan engines burn from 29 1b. to 33 Ib. of 
coal per mile, and taking the maximum for a matter of this 
kind, and also the maximum of 300 cubic feet of air per pound 
of coal, at thirty miles an hour 16}1b. of coal would have to 
be burnt per minute; or a quantity of air would be required 
equal to 4950 cube feet perminute perengine. The gases, as they 
come from the engine, would have a temperature of 500 deg. 
to 600 deg., which would give the efficiency of the boiler at 
about 10,000 units per pound of coal. 

The volume of the gases would thus be about doubled, 
but as they would be lighter, the velocity through the valves 
would be greater than with cold air for any given water 
gauge. The water gauge required to burn the full quantity 
of fuel is about lin. in the smoke-box, but when in the 
tunnels the engines have to do with about #in., and on the 
up grades the speed is also very much less than 30 miles an 
hour. The water gauges were on the trials respectively— 
smoke-box, 2in.; slider, 2}in.; and smoke trunks at the 
engine, 6in.; thus giving 3}in. for the current through the 
valves from the slider, with the leakages of the same. This 
accorded well with the calculations, and was simply what 
might be termed the natural draught of the system. With the 
blower on, turned down the slider pipe, the draught was 
about 34in., in the smoke-box, and the fire so intense that the 
doors had to be opened, which of course dropped the suction 
very much. Experiments showed that blowing up the 
chimney in the ordinary way, 1jin. was the most that could 
be got in the smoke-box, so that more draught can be obtained 
by the system than even with the blast in the open, which 
gave in trials about 24in. water gauge in the smoke-box. 

The friction of the air in the trunks had to be ascertained 
by first comparing the trunk with a round pipe—the area 
divided by the periphery—and then by the formula C? x L 
+ (3°7 d)*,in which C is the quantity in cube feet per minute, 
L the length of pipe in yards, and d the diameter of pipe. 
The value of the smoke trunk, about 2ft. 6in. x Gin. net, was 
equal to a 143in. pipe, and this worked out to 28in. water 
gauge for friction, to which was added Gin. for the engine, or 
34in. total. This was only required when the engine was on the 
far end, and asit drew near, the water gauge at the exhauster, 
dropped in exact ratio to the distance. 

To show the great difference which area of pipe makes in 
the water gauge necessary for any given current, if two trunks 
or a double road were coupled together, the suction required 
would be only Tin., as against 28in., or a total of 13in. against 
34in. Again, with a 36in. tube, the water gauge for four 
engines and a double road a mile long would be only 8in. for 
friction and 6in. for the engine, or l4in. total, with the 
engines on the trunks. 

It is evident that the suction must be always up to the 
maximum water gauge, and that a supply of air must come 
from somewhere to prevent it rising too high. This is pro- 
vided for by a relief valve on the sump, which valve is 
loaded to something less than the set of the trunk valves, 
and the strength per inch of the load springs of the relief 
valves must be less than that of the air valves, so that the 
relief valve opens wide when it is required. 

The calculations for the temperature of the trunks to be 
exact, are extremely complicated, seeing that for any given 
position of the engine, the gradual cooling of the trunks by 
conduction, radiation, and contact of air would give a 
varying temperature to the trunks according to the distance, 
and the rates of dispersion of the heat would vary with the 
differences of temperature also. But for practical purposes 
in a work of this kind, the maximum terhperature, the 
average temperature, and the final temperature of the 
effluent gases, for any given position of the engine can be 
ascertained without difficulty from the coal consumption, the 
efficiency of the boiler, and the waste heat into the weight 
of air required. It has been found and proved that the 
temperature of the trunks is lower than might be expected, 
as also that of the effluent gases, owing to the enormous 
cooling surface of the trunks, and that the heat presents no 
difficulties. 





as measured by the water gauge at the exhauster. 

The arrangement of pipe junction to the trunks, which at 
first appeared to be a difficult thing to manage in the depth 
obtainable, and without serious loss of current, has turned 
out very well, the gases passing from the trunk with a whinl- 
ing motion in the pipe without serious check. 

The slider required no special lubrication, the water and 
dirt from the engine being sufficient to keep the metals out of 
contact, and the surfaces under the slider were only beginning 
to — after the engine had run:the distance on many days 
and many times each day, the wear, in fact, being scarcely 
appreciable, whilst the surface of the trunks, on account of 
its great extent, was scarcely marked. The striking pieces of 
the valves, though very thin, were not affected in shape by 
the action of the prows. 








PHOTOGRAPHING EXPRESS TRAINS AND OTHER 
RAPIDLY-MOVING OBJECTS. 


At a meeting of the Camera Club held on Thursday last 
week, at its house in Charing Cross-road, London, Mr. F. 
Machell Smith presided, and Mr. A. Maskell read a paper 
entitled, “‘The Photography of Arrested Motion.” 

Mr, Maskell stated that a clergyman in Cornwall, Mr. A. H. 
Malan, had spent some of his time in photographing express 
trains at full speed on the Great Western Railway; one 
difficulty in the way was so to take them that the pictures 
should give the idea of motion, because in many cases the 
train in photographs so taken appears to be standing still. He 
managed this by letting the drivers know by telegraph, or 
otherwise, at what part of the line they would find him and 
his camera, so that directly they drew near him they 
“crammed on coal and steam,” until a volume of black and 
white cloud, never seen on normal occasions, trailed from the 
chimney. Mr. Malan preferred for artistic reasons to take 
the trains in the open country, and not near a signal box or 
other place where trucks were standing about, or where work 
was going on which might raise dust. Several of his pictures 
were taken between Starcross and Dawlish, where the line 
runs beside an estuary, and where consequently the reflected 
light from the water might aid by more brightly illuminating 
the train, and reducing the harsh contrasts of light and shade 
which frequently occur in exceedingly rapid photographic 
work. His plan was to set up his camera about one yard from 
the up rail, and to steady it by suspending two or three old 
iron bolts by means of a string from the camera screw in the 
centre of the tripod head; the device of suspending a rather 
heavy weight to the camera in this way is often adopted by 
photographers when a strong wind is blowing. Mr. Malan 
preferred not to take the trains “ broadside on,” because the 
spokes of the wheels showing in the photograph takes awa: 
the idea of motion, and tends to make the train look 
as if at rest. Under favourable conditions, and with a 
shutter working up to ;},;th of a second, it is easy to an 
expert to photograph express trains broadside on. Mr. Malan 
uses a whole-plate lens at full aperture for half-plate pictures, 
partly to get larger images and partly to obtain a greater 
volume of light; a point is focussed in the centre of the 
field of view, about thirty to forty yards off; a piece of white 
paper, secured by a stone, is laid close to the rail at the spot 
where he wishes the driving wheel to appear on the negative, 
and then he awaits events. An obscured sky is preferred as 
a background for the steam, and sunshine is wanted for the 
train. The express—say the one due at Exeter at 12.50—is 
approaching, with the white steam trailing away in a thin 
stream. Then comes a change never seen under ordinary 
circumstances—the thin stream gives place to dense white 
clouds rising in distinct beats, and then they become darker 
and darker. The pneumatic ball of the lens shutter is heldin 
one hand, the capof thelens kept in place until the last moment 
with the other, and just when the driving wheel reaches the 
white mark the cap is removed, the shutter released, and the 
cap replaced; then both hands grip the camera, lest the suction 
should draw the apparatus under the wheels. The steam of 
the departing train gradually becomes white again. White 
steam is not pronounced enough for good pictorial effect, 
and comes out in the negative too dense as compared with 
the dark green, red, and yellow colours of the engine ; more- 
over, when the sun shines it is still more over-exposed, and 
the whole subject presents unworkable contrast. Accordingly 
he puts the camera, if possible, so that the sun is on the 
train’s “ quarter ’—rather behind the train, but not actually 
shining into the lens—in this way getting the steam more 
in shadow. In developing, he tries to reduce the contrast 
still more by the judicious use of carbonate of potash with a 
minimum of pyrogallol. He says that a sky-shutter giving 
more exposure to the foreground than to the sky would be 
the right one to use, but he has not yet found one which will 
do so without jarring when working at a very high speed ; 
he prefers an ordinary cheap drop shutter, with its speed 
accelerated by means of elastic bands. Mr. Malan adds: 
“In fact, it is to be predicted that if ever a really harmonious 
picture is to be produced of an express—giving due value to 
train and also to steam—it will be due to the smoke being 
driven by the wind in such a manner as to back up the 
driver’s efforts, and while itself in shadow, to permit the 
train to be in relief.” It is necessary not to let the ap- 
proaching engine be too near when it is photographed, because 
the shaking ground is then liable to cause vibrations in the 
camera. Mr. Maskell, in his memoir, drew attention to one 
article on this subject by Mr. Malan in the English Illus- 
trated Magazine for October, 1891, and to another by the 
same author in the Boys’ Own Paper of April, 1891. From 
the latter we have abstracted the preceding scientific items. 

Mr. Maskell went on to say that excessively quick shutter 
exposures give photographic results which are scientifically 
true, but which the eye does not see, consequently such 
pictures as those of running horses by Muybridge will never 
be of use to artists so long as our eyes remain as they are 
now; also that the matter of fact was not in question for the 
purposes of his argument. Major Nott had once made a 
curious observation in relation to what were called “ instan- 
taneous” exposures. A Frenchman was taking moving 
objects, and Major Nott pointed out to him that his shutter 
was not quick enough, for when it was let off the people 
could be seen in motion on the ground glass, yet, strangely 
enough, the moving figures afterwards seemed to be quite 
sharp in the negatives. The speaker next projected upon the 
screen a celebrated photograph of Mr. Dresser’s climbing 
dog; the animal was climbing up a tree which had a 
slender stem. Next Mr. Maskell projected upon the screen 
what was stated to be a photograph of ball lightning, 
taken by an amateur in Newcastle. He continued that 
photégraphy usually showed every living thing at rest, and 
petrified, whereas all nature is full of the poetry of motion, 





pictures to be less artistic than the pictures roduced b 

painters, to be inferior to the art of Japan a of ancient 
Greece when the idea of motion has to be conveyed to the 
observer, and to be inferior in this respect to some of the 
rude drawings scratched upon the bones of the mammoth b 

the prehistoric cave dwellers. Something of the same defocy 
was seen in ordina hotographic portraiture; and he 
thought that some of the attractions of Mrs. Cameron's 
beautiful photographic portraits were due to the diffusion of 
focus which she preferred, to the great length of focus she 
adopted, and to the long exposures she gave ; he believed that 
in her remarkable portrait of Sir John Herschel she gave an 
exposure of five minutes. He thought that the photographic 
defects of which he had spoken might be partially remedied 
by longer exposures and by using lenses of longer focus; the 
lens, he thought, would then generalise somewhat for the 
photographer, and we might no longer see crisp rolling waves 
looking as rigid as if they had been cast in plaster of Paris, 
Painters produce much better clouds and skies than photo. 
graphers; Turner’s clouds were not the clouds of fact, but 
they were things to dream about; in short, while science 
tends to draw the artist to fact, at the same time it some. 
— draws him farther away from that which we see and 


eel. 

Mr. E. J. Humphery, M.A., opened the discussion by saying 
that he disagreed with the argument of Mr. Maskell, for the 
more scientific and close to fact photographs were the better, 
He P ferred the truth, the whole truth, and nothing but the 
truth. When at school, his master once asked him why he 
had put some false quantities into his Latin exercise. He 
replied that Virgil and Horace had done the same thing, so 
he did not see why he should not do so likewise. The result 
of this reply was that for the next hour he was not able to 
sit down with any degree of comfort, and his master ex- 
plained to him that he was neither Virgil nor Horace, nor the 
two rolled into one, as he seemed to suppose. 

Dr. Fison argued that the actual truths of nature, and the 
truths which are artistically presented to the human mind, are 
two essentially different things, and not logically comparable. 
The latter are the surs of the various impressions conveyed 
to the brain, and pee om i cannot show the average. 

The Rev. F. C. Lambert, M.A., said that nature “ did” 
sometimes pose, especially in the country when no wind was 
blowing. Ancient and crude art was a kind of optical short- 
hand, and photography by its scientific accuracy had intro- 
duced new ideas, so that the old shorthand which we once 
agreed to accept we can accept no longer. The reason why 
the waves of the sea in many pho phs appear as if 
cast rigidly in plaster of Paris he thought not to be so much 
due to the question of motion—which he thought to be 
partly true—as to the question of relative brightness. 
Photographers do not often get the transparency of water or 
marble in theit pictures, because the bright light reflected 
from the surface of the object overpowers the weaker light 
reflected for a small depth red that surface, so far as the 
rendering by a photographic plate is concerned. He believed 
that there was no necessary antagonism between science and 
art, and hoped to live to see the day when that principle 
would be recognised. The persistence of vision operated, so 
far as he could remember, for about a tenth of a second; and 
if they lengthened their quick exposures to about that time, 
probably the photographs would give more idea of motion 
without being inartistic. 

Dr. Patterson stated that Anschiitz, of Lissa, had made 
photographs give a perfect idea of motion, by taking a series 
of instantaneous pictures in rapid succession, and then com- 
bining the positives thereof in the thaumatrope. He—the 
speaker—had recently exhibited at the Camera Club one of 
Anschiitz’s instruments, lent to him by Mr. H. M. Elder. 

Mr. W. H. Harrison wished to know if the photograph of 
globular lightning exhibited by Mr. Maskell were well 
authenticated. A man might live a thousand years before 
seeing globular lightning, and a million years before having 
his camera uncapped at the moment. 

Mr. George Davison, the hon. secretary, thought that 
Mr. Dresser’s dog had been photographed at the highest point 
of its motion in climbing the tree, so was then momentarily 
still. He believed that scientific education assisted the 
artistic eye to see things, and that such an influence would in 
time tell upon and be beneficial to photography. At the 
same time, he maintained that the artist should be left with 
absolute freedom to follow out his impressions. If science 
then points out anything which is radically wrong, he should 
modify his methods accordingly. 

Mr. H. E. Davis drew attention to a series of pictures of 
the attitudes of the flying stork in the Swiss Photographic 
Review, published in Geneva. They seemed to have been 
taken at the rate of five a second. 

The Chairman remarked that a photograph taken in the 
evening by Captain Abney, at Grindlewald, registered the 
motion of the stars by the streaks of light they made across 
the plate during the exposure of one hour. He thought that 
an instantaneous photograph might convey a strong idea of 
motion ; the photograph, for instance, of a policeman seizing 
a pickpocket taken instantaneously would not be death-like. 

Mr. Maskell, in the course of his reply, dealt chiefly with 
artistic subjects, but in answer to the question about the 
trustworthiness of the alleged photograph of globular light- 
ning, said that he had obtained his information from the 
Practical Photographer of December last, and knew no more 
about the matter than therein stated. He then laid the copy 
of that periodical _ the table, and the following is what 
it had to say on the subject :—‘‘The phenomenon of ball 
lightning—commonly called the thunderbolt—is so compara- 
tively rare that very few people have even seen it, and we 
believe that the representation of it which we give is from 
the only photograph in existence. It was taken by Mr. 
William F. Dunn, a Newcastle amateur, who gives us a brief 
account of his proceedings. The thunderbolt was photo- 
graphed at 10.15 p.m. on July 17th of the present year. A 
thunderstorm was raging at the time, and Mr. Dunn, who 
had had no previous experience in aren gy sere lightning, 
arranged his camera at an open window, facing the point 
where the flashes appeared. Immediately on the occurrence 
of a flash he capped the lens, and the very first exposure 
resulted in the negative which we reproduce. Its 
form could not be distinguished by observers, to whom it 
appeared merely as an unusually intense flash of light; 
but the photograph tallies well with the description of ball- 
lightning given by another observer in a recent issue of the 
Newcastle Chronicle. He says: ‘I saw @ ball of fire about 
14in. round, which appeared to have come from over the 
house, sailing slowly and majestically along in a yoo | 
down direction. I had a goed opportunity of seeing it, an 
when it passed the window the bright light caused me to step 
back, so that I could not see the ground, and, therefore, 
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t tell if it fell in my garden or in the field, which it 
are ye it by a wall p Ban a yard and a half high. I 
conclude it fell in the field, as there was no trace of it left in 
the garden. The distance from the house to the place where it 
must have fallen must have been about sixteen yards, as I 
had it measured. The ball was a pale yellow colour. Fol- 
lowing the ball, and ———* about a foot from it, were 
four flames, like a candle in size and colour, also two or 
three sparks like dots. Immediately after the ball had fallen 





[ALLEGED PHOTOGRAPH OF BALL LIGHTNING 


a broad flash of lightning, with a tremendous peal of thunder, 
followed.’ It will be seen that the ball or ‘bolt’ photo- 
graphed by Mr. Dunn presents the same appearance of sur- 
rounding points or flashes of light as the correspondent 
describes.” 








THE ACCIDENT TO THE VICTORIA. 


WE have received a photograph taken in Dover Harbour 
on the day following the accident to the London, Chatham, 
and Dover Railway Company’s s.s. Victoria when entering 
Calais during the gale of December 7th. We are not able to 
make an engraving from the photograph, but our correspon- 
dent speaking of it gives some interesting particulars. The 
Victoria was built in 1886 by the Fairfield Shipbuilding Com- 
pany for the Chatham and Dover Company’s pene service. 
She has engines of 5000-H.P., is 940 tons displacement, and is 
310ft. long, her speed on trial being twenty knots. Two other 
boats on similar lines, but rather larger—the Empress and 
Calais-Douvres—have since been built for the same service. All 
three vessels have covered the twenty-one nautical miles from 
Dover to Calais within the hour. The Calais-Douvres on her 
trial trip indicated 6450-horse power, and attained a speed of 
over twenty-two knots. Sailors are proverbially conservative 
in their ideas, and invariably dislike anything new. When 
the Victoria was first placed on the Channel service many 
were the prognostications of disaster and destruction— 
“built simply for speed; no stability; the first big sea will 
send her to the bottom ; will knock herself to pieces.” Such 
were the prospects of the Victoria, according to the sailors’ 
ideas. None of them have, however, been fulfilled; and if 
proof were wanted, it is enough to mention the fact that in 
the height of the gale on December 7th she crossed the 
Channel in seventy-seven minutes. On arriving at the 
entrance to Calais Harbour, which is exceedingly narrow, the 
captain had the engines slowed down. A very nasty cross 
sea and a strong tide seem to have caught the boat and 
dashed her right on to the eastern pier. The engines had 
been put full speed astern just before striking, and conse- 
quently the floats of the port paddle-wheel tore their way 
through the pier. A worse position for a ship cannot be well 
imagined, for if the shaft had broken or the wheel been so 
damaged as to be incapable of revolving, nothing could have 
saved her from being dashed to pieces against the pier. 
Further, if any part of the wheel had broken loose it would 
have most certainly torn its way into the ship’s side, and 
sent her to the bottom. Thanks, however, to first-class 
material and workmanship, nothing actually broke, though 
the blow must have been terrific. Nearly all the floats were 
bent, several of them completely at right angles, and the big 
outer ring was bent at least a foot out of the straight. After 
making two more fruitless attempts at gaining an entrance 
to the harbour, the Victoria returned to Dover, going three- 
quarter speed, and arrived back in one hour thirty-five 
minutes, a sufficiently creditable performance in itself, see- 
ing that one of the small boats crossing about the same time 
took two hours and a-half doing the passage. The London, 
Chatham, and Dover Railway Company may well be proud of 
possessing such a seaworthy boat; and the highest credit is 
due to the Fairfield Company for turning out such excellent 
work in all respects as is to be found on the s.s. Victoria. 











A Dicest or Cycies.—In the United States Patent-office 
classification of inventions cycles are to be found under such sub- 
classes as velocipedes, tires, wheels, hand cars, traction wheels, 
sled propellers, sled brakes, wheelbarrows, signals, lamps, cyclo- 
meters, &c. Mr. J. H. Allen, an examiner in the Patent-office, 
has compiled a digest of these, including many other sub-classes 
such as attachments, mode of propulsion, &c. The drawings and 
claims will be given. The paiiliention is to be in two volumes, viz., 
plates, claims ; containing from 1000 to 1500 pages. Subscription 
price, 50 dols, 


East oF ScortanD ENGINEERING ASSOCIATION. —The _ fifth 
meeting for the session of this Association was held at 5, St. 
Andrew’s-square, Edinburgh, Mr. James Thomson, (.E., president, 
in the chair. Mr. W. C. Popplewell, B.Se., C.E., Edinburgh 
University, read a paper on ‘Smoke Prevention and Consump- 
tion.” After describing the methods for detecting and reporting 
on the excessive emission of smoke from factory chimneys in the 
large towns in England, the lecturer described the various ways of 
stoking, and the means used to regulate the continuous admission 


| 
THE SIMS-EDISON ELECTRICAL TORPEDO. | 


Tuis torpedo, which was fully described in our issue of 
December 18th, 1891, is now undergoing some private 
trials at Stokes Bay, near Portsmouth, in preparation for 
the official demonstration before the naval experts of the | 
practicability of using it from a vessel in motion. | 
Whatever conclusion may be come to as to its use on | 
shipboard, there can be no doubt as to its value as a 
defence for a channel or harbour, for which purpose it 
can be controlled from a fixed or movable base. It is 
evident that, as it is controlled electrically from the | 
station, is is greatly superior in that respect to such | 
torpedoes as the Whitehead and Howell, which when 
once started are freed from all control, and may be | 
deflected out of their proper course so as to go clear of | 
the enemy, and perhaps even attack a friend; or if they | 
keep straight on their course, may be avoided by an 
alteration in the speed and course of the enemy. The | 
electrical torpedo may be brought to equal these in | 
speed, and its range of two miles is very far ahead of | 
theirs of 600 to 800 yards. It is safer in the hands of its | 
friends than the Whitehead or Howell, which may before | 
launching be struck by a shot and exploded by means of | 
the percussion firing gear, as the electric detonator used 








winding drums than the other with its combined motor 
and dynamo. 


If we now refer to a map of the Needles Channel, 
we shall see that a central station might be conveniently 
established in the valley of the Yar, say at Freshwater, 
where it would be completely sheltered und hidden from 
any enemy. From this station the current could be 
sent by underground mains to sub-stations at Alum Bay, 
Totland Bay, Colwell Bay, and Yarmouth, where it might 
be transformed to the most suitable tension for working 
the motors which would drive the continuous current 
dynamos for giving the working current for the torpedoes. 
These sub-stations requiring very little space, would be 
little more than holes in the ground well protected, and 
quite hidden. A little niche in the side of the cliff would 
be sufficient for the operator with his switches, and the 
torpedo could be hidden away behind a boat, or under 
some seaweed, &c., as found practicable, ready to start 
away at once. The machinery could be kept in good 


order by being used for lighting purposes in the district 
more especially in the forts and barracks; and the 
current from the continuous current dynamos would be 
available for working search lights at the sub-stations, 
thus becoming useful at other times, besides the four or 
six minutes occupied in running the torpedo, 
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CHART FOR TORPEDO STATIONS 


may be perfectly protected from accidental explosion. , 
The Whitehead has the further disadvantage of having | 
half its length filled with compressed air at 1000 lb. to | 
1350 1b. pressure to the square inch, and a shot striking | 
this would cause an explosion of air, if not worse. This 
risk of premature explosion is so serious that high naval | 
authorities have given as their opinion that in war no 

torpedoes would be fired from above water, but only from 

submerged tubes. 

If we consider now the Brennan controllable torpedo, 
for which a large amount of money has been given in the 
last few years, we shall see that the electrical torpedo 
still has the advantage. The former has two wires con 
necting it to the station from which it is worked, and as 
the motive power is transmitted by pulling on these wires 
they are always in tension. The latter is worked by 
means of one small cable, which is being continuously 
paid out from the torpedo, and sinks to the bottom at 
once. The former explodes by percussion, the latter at 
the will of the operator by electricity. Although both 
require some motive power engine at the launching 
station, the electric torpedo needs only what is already 
available in many places ashore, namely, a dynamo 
capable of supplying the necessary current. Moreover, 
the prime motive power may be some miles inland, and 
the required current may be transmitted to the launching 
station by underground wires. For technical reasons it 
is not desirable to use the current directly produced at 
the inland station; but this current may be used to drive 
a motor coupled direct to a smaller dynamo, which will 
give the current for working the torpedo motor, and may 
be speeded up or down as required. A convenient plan 
would be to have at an inland station, well out of reach 
of the enemy, a steam engine or other motor, driving an 
alternating current dynamo producing a high - tension 
current, which could be easily transmitted to several 
sub-stations, where it could be, if necessary, transformed 
down and used for working motors coupled to continuous 
current dynamos, which last would generate the current 
for working the torpedoes. It might be said that the 
sub-station motors could be used for working the Brennan 





of air to furnaces, Several of the mechanical stoking appli 

and steam injectors were afterwards described. In concluding, 

the lecturer, with reference to public works, laid the blame of the 

smoke nuisance on the factory owners, as the facilities afforded by 

existing appliances were, he said, quite sufficient for the almost 

total prevention of smoke. The paper was illustrated by diagrams. 
ed for bis 


After an animated discussion, the lecturer was than 
paper, 








winding engines; but allowing this, it is evident that 
with the electrical torpedo the sub-station may be more 
conveniently placed at a distance from the torpedo than 
in the case of the Brennan, which would require special 


In addition to the sub-stations mentioned, a specially 
fitted steamer lying behind Hurst Castle could follow up 
or intercept an enemy who had got through; and would 
also be available for supplying the sub-stations with 


| torpedoes from a protected store further up the Solent. 


Private trials have already been made on the Tyne 
above Elswick, and at Stokes Bay and Spithead, with 
the s.s. Drudge, which is fitted up for launching and 
working the torpedo as already described; and these trials 
have clearly shown that there is no difficulty in launching 
and running the torpedo from a vessel in motion, the 
cable being easily kept clear of the propeller, and the 
manceuvring of the ship practically unimpeded. 

We hope shortly to be able to report on the official 
trials off Portsmouth, which have been somewhat delayed 
owing to non-receipt of a new cable that is being specially 
made for ship work. 








THE NEW PIER AT BRIGHTON. 

On page 92 we publish a perspective view of the new pier, 
the construction of which has Been commenced at Brighton, 
from the designs of Mr. R. St. George Moore, Assoc. Inst. 
C.E., Westminster. We shall publish other engravings, 
showing the structure of the pier, in another impression. 








Great interest isnow being taken in Liverpool shipping 
circles with regard to the inquiry about to be instituted by the 
Board of Trade with reference to the loss of the Abyssinia. This 
vessel, it will be remembered, was burned at sea owing to the 
loosely-pressed and badly-packed American cotton taking fire, and 
but for the most exceptional circumstances the lives of the crew 
and ngers might easily have been sacrificed. It is generally 
felt in Liverpool that the Government ought, in the interests of 
the sailors and passengers on English steamers, to prohibit 
all vessels under the Passenger Act carrying the badly, 
packed American bales which are now being shipped. Atten- 
tion is drawn to the fact that accidents like that which 
occurred on the Abyssinia are unknown in the case of steamers 
carrying the more densely packed bales from India and Egypt, 
whilst experience has proved that no injury whatever accrues to 
the cotton from the pressure required to attain the density of 
Indian and Egyptian bales. Indeed, as a matter of fact, it appears 
that to attain the density of the Indian and Egyptian bales, which 
is about double that of the American bales, actually less pressure 
is required, the pressure being simply applied in a more scientific 
and different form, the result of which is that the bales retain the 
shape given to them under the Egyptian presses, some of which 
as made in England have been described in our columns, whilst 





leec's for the wires. A Brennan sub-station would, 
moreover, require a much larger space for a motor and 


they expand two or three times after the pressure put on 
them in American presses, 
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TO CORRESPONDENTS, 
Registered Telegraphic hye “ ENGINEER NEWSPAPER, 


*,* Wecannot undertake to return drawings or manuscripts; we must there- 
_ fore request correspondents to keep copies. 

« In order to avoid trouble and confusion, we find it necessary to inform 
” Corvetpondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a ree 
envelope legihly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

*,* All letters intended for insertion in Tot EnGineer, or containing ques- 

"tions, should be accompanied by the name and address of the writer not 

necessarily for "ee er but asa proof of good faith. No notice what- 

oe can be taken © 
0. FBR fens sketch shows a very old invention. 

a valueless. 

T. A. (Sheffield.)}— We do not believe the data you ask for exist in a com- 
pact form. You may be able to obtain them by referring to the Railway 
Department of the Board of Trade, Whitehall. 

Brewina ENGINRER.—The corrosion of which you complain is due to 
electrolytic action. If you can attach some zine plates to the iron in 
such a way that real metallic contact is secured, the oxidation will be 
transferred to the zinc, and the iron will escape. Whether this will 
suit youor not we cannot say, but it is the only remedy with which we 
are acquainted, 

NQUIRER.—There is nothing very wonderful in the statement you quote. 
The speed of the ship will be about 1400ft. per minute, and if you 

multiply this by 27 you have 37,800 foot-tons of work dene per minute, 
or nearly 2600-horse power. The thrust of a propeller multiplied with 
the distance traversed by the ship per minute seldom gives more than 
50 per cent. of the indicated power. This is equally true of the paddle- 
wheel, which is not more efficient than the screw. 

J.M. F.—You can test vour boiler in the way you propose, but the water 
should be well boiled first to get rid of air, and you must be careful not 
to leave air spaces inside The temperature of steam of 2001b. pressure 
will be 889 deg. It is quite impossible to say what the temperature of 
the water in your boiler will be, because so much depends on the erpan- 
sion of the boiler itself under the stress. We are not aware that any 
practical data exist on the subject, and we shall be glad to hear what 
results you obtain. 


WHEEL MOULDING MACHINES. 
(To the Editor of The Engineer.) 
Sir,—Will any reader favour us with the names of makers of machines 
for moulding cogged gear and rope pulleys? H. W. 
Manchester, January 27th. 








W. It is 


~ 





SUGAR CRUSHING MACHINES. 
(To the Bditor of The Engineer.) 

Sir,—Can any of your correspondents inform me who are the makers 
of machinery for crushing and pulverising loaf sugar, and for sifting it 
into several regular sizes, finally catching the very finest of the dust? 

January 21st. Grocer. 





SUBSCRIPTIONS. 

Tue ENGINEER can be had, by order, from any newsagent in town or coun 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office on the following terms (paid in advance):— 

Half-yearly (including double number) £0 14s. 6d, 
Yearly (encluding two double numbers) #1 98. Od. 

If Pe geo occur, an extra charge of two shillings and sixpence per annum will 

¢ made. THe ENGINEER is regis Sor transmission abroad, 

A “oe set of Tut Enorneer can be had on application. 

In consequence of the reduction of postage on newspapers to one uniform 
rate for any destination outside the United Kingdom, Foreign Subscrip- 
tions will, wntil further notice, be received at the rates given below :— 
Foreign Subscribers paying in advance at these rates will receive 
Tur ENGINrER weekly and post free. Subscriptions sent by Post-offic 
Order must be accompanied by letter of advice to the Publisher, 

Tain Paper Copirs— 


oe ee 


Half-yearty .. 2c os 08 «8 08 of £0 1 0d. 
Yearly joes ee et Ce ae a6 £1 16s, Od. 
Tuck Parea Copies— 
Half-yoarly .. 10 00 ce ce £1 Os. 8d. 
Yoarly .. oo 06 06 of co cf ce of £2 Of Gd. 
ADVERTISEMENTS. 


*," The charge for Advertisements of four lines and under is three shillings, 
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MEETINGS NEXT WEEE. 


Tue Institution or Crvit ENGINEERS. SE yet Pra mbn 2nd, at 
25, Great George-street, Westminster, 8.W., 8 p.m. ry meeting. 
Paper to be read with a view to discussion, “Gold eon Reduction,” 
by Alfred Harper Curtis, B.A., Assoc. M. Inst. 


INSTITUTION OF Mucmansoat Brorwasas.—Thuradey, 4th, and Friday, 
5th February, at 25, Great George-street, Westminster, at 7.30 p.m. The 
annual report of the Council, The annual election of president, vice- 
presidents, and members of council, and the wig ogg A election of new 
members, associates , and graduates. The President, Mr. Joseph Tomlinson, 
will retire, and will be d by the President elect, Dr. William Ander- 
son. Papers : ** Notes on Mechanical Features of the Live aggre 
works, and on the 8u ply of Power by Pressure from the Public Mains, 
- d by other Mes Means,” haere go seen Pz Water eee, Live: 1. “On 

posal and Utilisation of Blast Furnace §) y William 
eker of Middlesbrough. Communicated through Mr. Charles 
Cochrane, Past President. 

Society oF EnGInEERS.—Monday, February Ist, at the Town Hall, 
Westminster, at 7. a The President for the past year, Mr. W. N. 
Colam, ba resent the premiums awarded a papers read during the 
year. sident for the year 1892, Mr. J. W. Wilson, jun., will 
deliver ie inaugural address. 


Cuemicat Socrery.—Thursday, February 4th, at Burlington House, at 
mm. 





Tue Sanitary Institure.—Tuesday, February 2nd, at the Parkes 
Museum, W., at 8 p.m. 


‘** Principles of Calculatin Areas, Cubic Space, | . ° ae 
: Mf Taw, |lence to a question of indisputable fact. 








new combination?” In the American case with which 
we are dealing, the judge quoted the decision in the case 
Fuller v. Yentzler: “Valid letters patent undoubtedly 
may be granted for an invention which consists entirely 
in a new combination of old elements or ingredients, 
provided it appear that the new combination produces 
a new and useful result. But the rule is equally well 
settled that the invention in such a case consists merely 
in a new combination, and that a suit for infringement 
cannot be maintained against a party who constructs or 
uses a different combination.” Here it is clear that the 
defendants charged with infringement will call expert 
witnesses to prove that the particular combination is new, 
and a set of commercial witnesses to prove that the result 
produced is of value. If it were agreed on both sides that a 
single expert and asingle commercial witness would suffice 


| much time and money would be saved, but this is never 


&c ; Inte retation of Plans and Sections to Scale,” by Mr. H. Law, | 
M Inst. C. Friday, February 5th, ‘‘ Water Pe WOH yn on — 
Pollution of Water,” y Louis Parkes, M.D., D.P. 


Owens CoLLece UN1on ENGINEERING Secours, ee a ther 2nd, 
at7 p.m. Paper, ‘‘ Water Power as a Motor for Electrical Transmission,” 
by J. Gtinther. 

Geo.oaists’ AssociaTion.—Friday, February 5th, in the Mathematical 
Theatre, University College, Gower-street, W.C., at 7.30 p.m. The 
rt and balance sheet for the year 1891 will be resented, and the 

cers and council for the coming year elected. e President will 
deliver his address, ‘‘ The Evolution and Classification of ‘the Cephalopoda 
—an Account of Recent Advances.” 

Society or ArtTs.—Monday, February Ist, at 8p.m. Cantor lectures 
‘Developments of Electrical Distribution,” by Professor George Forbes 
F.R.S. ure II,.— High-pressure supply—Old attempts— Alternate 
currents—Transformers—Feeders—Sub-stations—Overh: and under- 
ground conductors—Generation of electricity by power at a distance 
from (1) electricity, (2) gas, (3) —eoere air, (4) water under pressure— 


done, and perhaps cannot possibly be done. Take next 
the question of “‘equivalent.” It will be seen that no 
definition exists that can reduce a dispute about equiva- 
The general 
principle laid down in the passage we have quoted defines 
nothing. For example, we may have two slide valves, 
each of which distributes steam. They both “ perform 
the same function,” and to all intents and purposes they 
perform it, so far as the result of their action is concerned, 
in the same way ; but it by no means follows that they are 
the constructive equivalents of each other; one, for 
example, might cost three times as much as the other. 
Take, again, pneumatic tires for cycles. They are all 
intended to produce the same result, and for the most part 
they do it in the same way. It would be rash, however, 


| to assert that they are legally or actually the equivalents 


Load factor—Waste products. i February 8rd, at 8 p.m. 
Ordinary meeting. ‘ Dust, and ‘Wow to Shut it Out, : by T. P. Teale, | 
M.A., F.R.C.8.., 
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SIR ROBERT ROMER ON PATENT CASES. 


In another page we give the decision of Mr. Justice 
Romer in the action of Nettlefolds v. Reynolds. This 


of each other. What does or does not cause equivalence 
may be an extremely subtle point, admitting of an enor- 
mous amount of careful argument. For such a hair- 


| splitting problem it is fair to assume that the mere 
| multiplication of opinions for or against will have 


| 

i One side calls a doz 
os 10, Bes atrect, W.C., 8. | weight with «a judge or a jury. e side en 
mhurst, Cottenham-park, Wimble- | 
| equivalent ; 


witnesses to prove that in their opinion two devices are 
the other side calls fourteen witnesses to 
prove that they are not, the theory being that the side 
which produces most witnesses will win. This may be in 


| the result a complete delusion ; but this fact has neither 


prevented the time of the Court being wasted, nor the 
lavish expenditure of money. 
It might be taken for granted that questions of antici- 


| pation would produce no difficulty—that they must, 


| indeed, be matters not of opinion but of fact. 


judgment possesses an interest outside the action which | 


it settled, because the judge availed himself of the oppor- 
tunity to criticise the whole system, or want of system, 
under which patent actions are now, and have been for 
some time, conducted. The particular trial in question 
lasted fourteen days, and the e 
have been enormous; probably we shall not be very far from 


xpenses incurred must | 


the truthif we say that £10,000 have been spent. According | 


to Mr. Justice Romer a large proportion of this seems to 
have been entirely unnecessary outlay. Sir Richard Web- 
ster, who led for the plaintiffs, did not attempt to traverse 
the justness of Sir Robert Romer’s strictures, but he 
shifted the blame to the professors called in as expert 
witnesses. 
witnesses, Sir Richard intimates, particularly professors, 
are the worst offenders. 
lecture-room, where they pour forth endless disquisitions. 
Though counsel are aware that the bulk of their theories 
and assertions is of no practical moment, they cannot 


what may be treated by other minds as strong fortresses.” 
The true issues are “ buried in tombs from which it is 
almost impossible to effect their resurrection.” 
accuracy of the picture thus drawn no one who has had 
any experience of the trial of patent actions will dispute. 


They convert the court into a | 


| been present at the trial of patent actions. 


Nothing 
can be further from the truth. An action is brought for 
infringement. The defendants undertake to prove antici- 
pation; that, in fact, the plaintiffs have patented what 
was patented before by someone else. It is the rarest 
thing imaginable to find two inventors doing the same 
thing in precisely the same way, and accordingly it 
becomes once more purely a matter of opinion 
whether A.’s_ specification does or does not cover 
B.’s claims. The delicacy of the points raised, and 
admitted to be subjects for argument by the courts, 
can scarcely be realised by those who have not 
In one 


| notable case it appeared that a railway carriage infringed 
| @ patent when going up an incline and did not infringe it 


| when going down. 


In the words of the Times, “ Scientific | 


} 
} 
| 
| 
| 
| 
| 
| 


In another trial, which cost about 
£8000, the whole case ultimately turned on whether the 
use of a din. stop cock for drawing off water from a por- 
tion of the apparatus was or was not novel. It is easy 
to see that so long as the validity of patents can be made 
to turn on such hair-splitting refinements-as these, so 
long will there be unlimited opportunities afforded for 


L : | scientific disquisitions and talk. The Attorney-General 
afford to leave in their rear uncaptured or unblockaded | 


was perhaps too hard on the professors, but it must be 


| admitted that they are answerable for a great deal. 


The | j 


| and others, scientific men. 
It rian long been known to mechanical engineers, | maintain this proposition. 


The ordinary assumption is that science is exact—that it 
is not a matter of opinion. This idea is fostered by those 
who call themselves, and who are called by lawyers 
Each of them is prepared to 
Yet in the witness-box they 


chemists, and manufacturers that the cost of patent | do not hesitate to contradict each other flatly, leaving on 
actions is so enormous that only the very wealthy can | the minds of the jury the impression that they know little 


afford either to bring them or defend them. Indeed, we 
doubt if any other form of litigation, save that which 
takes place in the committee-rooms of the Houses of 
Parliament, is equally expensive. It is far easier, how- 
ever, to point out the evil than it is to suggest a remedy. 

The issues to be tried are usually not only numerous 
and complicated, but delicate. They may be roughly 
classed under several heads. The law in the United States, 
as expounded by the judges, is very similar to the law in 
England, and the following extract from a 1ecent decision 
in the United States Circuit Court of Appeal will serve 
to illustrate what we have just said. There is first the 
question of infringement. The case being tried does not 
concern us. It is enough to say that it referred to a 
pneumatic conveyor applied to a cotton gin. ‘‘ Combina- 
tion—patentability : While the law recognises the patent- 
ability of a combination of old devices producing a new 
and useful result, it patents the entire combination, and 
not any single element of it, nor any combination con- 
taining different or other elements. Equivalent—what 
is: The general principle is that in order to be considered 
an equivalent of another, one device must perform the 
same functions, and perform them substantially in the 
same way. Doctrine of equivalents—construed against 
him alleging infringement : In combinations the doctrine 
of equivalents is construed most strongly against him 
who alleges infringement, and each party is held to his 
own element or device, or a positive and exact equivalent 
which performs the same functions in the same manner, 
the burden being upon the complainant to show this.” 

It is only necessary to consider for a moment with 
care what each of the three preceding statements of law 
involves to enable us to walla rstand how wide a door is 
opened for the admission of evidence and argument, and 
to see that questions of fact are far less likely to arise 
than questions of opinion. Take first, for instance, the 
matter of combination. 


What is the definition of ‘‘a 


or nothing about the matter concerning which they are 
so positive. We have ourselves heard one expert state 


| that it was simply impossible that a given engine could 








work as described, and he gave his reasons, which were 
scientifically unimpeachable; and ten minutes afterwards 
another expert, equally competent, stated that not only 


| would it work as described but that he had seen it at 


work, and that it had been at work for months. The 
ingenuity of the professional witness in finding equiva- 
lents or non-equivalents, as the case may be, is pro- 
verbial, and Sir Richard Webster was, we think, nght 
when he said that, although mostly their evidence was of 
no practical value, lawyers could not afford to neglect it. 

The more closely we examine the facts the more clear 
does it, we think, become that patent actions can only be 
shortened and brought within reasonable limits by 
effecting some radical change in the method of trying 
them, or altering the principles which govern decisions. 
Probably a great deal would be gained by establishing a 
special tribunal for the trial of patent actions. One 
advantage would be that the judge would be in a 
position to clear away much extraneous and useless 
evidence, to get rid, in a word, of that “ useless fringe” 
to which Mr. Justice Romer referred. It ought, under 
any circumstances, to be possible to stop the piling up of 
mountains of evidence. If, for example, one patent was 
held by the defendants in a case to be a clear anticipation, 
they ought not to-be permitted to put in half-a-dozen less 
conclusive specifications as collateral evidence. Scientific 
witnesses should be kept strictly to the point, and not 
permitted to deliver lectures on the principles involved. 
In very many cases any sensible man taking a broad view 
of the subject and properly coached up in it, the points in 
dispute being clearly and simply placed before him, would 
be able to decide in a few hours, issues which now absorb 
days and even weeks; but as matters stand, we believe 
that if lawyers would combine their efforts to narrow 
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the issues as much as possible to matters of fact, and to 
exclude, as far as in them lies, mere expressions of 
opinion, a very great advantage would be gained. ‘The 
truth is,” says the Times, “ that the sole real remedy for 
a heavy public grievance is the abandonment by the 
entire legal profession in its practice everywhere of the 
diffuseness which the Attorney-General has promised in 
its name to amend in patent suits. All are in a league 
throughout the course of litigation to overlay the practi- 
cal issues, and, as the Attorney-General says, bury them 
in tombs, so that they shall hardly be capable of resur- 
rection. They adopt these tactics sometimes because 
they are conscious of a bad case and wish to bewilder 
their adversaries and the Court. Oftener they resort to 
them from inability to condense the chaos of their own 
intelligence, and distinguish once and for all the actual 
from the possible. The mind, when it has not been at 
the pains, or has not had the resolution, to choose its line 
plainly and finally, tumbles the promiscuous heap of 
arguable matter upon the Court, for that to separate the 
grain from the chaff.” 

It is much to have gained over such men as Sir Robert 
Romer and the Attorney-General to the side of brevity 
and economy. We think it possible that what they have 
said may bear fruit, and it may yet happen that it will be 
practicable to try a patent action in two days instead of 
two weeks, and that the cost of such actions will be 
measured by hundreds instead of thousands of pounds. 
But after all has been done it will, we fear, remain that 
patent actions will turn mainly on questions of opinion 
and not of fact, and this being the case, nothing but the 
most rigorous use of the pruning knife can keep patent 
litigation from running wild. 


TORPEDO BOATS. 


Wrrsin the last two months a considerable stir has 
been made by correspondence, and articles in the daily 
press, on the subject, ‘‘ Dearth of Torpedo Boats in her 
Majesty’s Navy.” Owing to the large sums of money 
voted by Parliament for naval defence, and the feeling of 
security among the general public thereby produced, there 
had been little desire to criticise too closely the way in 
which the 20 millions were being spent, it being generally 
understood that the policy of the Admiralty was to have 
a sufficient number of vessels, of all sizes, to be able to 
keep any two naval Powers in check, and to have vessels 
of any and every type similar to those possessed by other 
Powers. Thus, the huge Italian ironclads caused our 
authorities to build correspondingly large and powerful 
vessels. The Press slept in imaginary security, when 
suddenly last autumn public attention was directed to the 
fact that, although we were building an abundance of 
large vessels and ironclads, we were utterly deficient in 
the matter of torpedo boats. True, we have a consider- 
able number of these vicious little craft; but it is a fact 
—an undeniable fact—that Great Britain does not at this 
moment possess more than, say, nine first-class torpedo 
boats fit to compare with the very large number 
possessed by Germany, France, or Italy. By this we 
mean boats of from 120ft. to 150ft. in length, fitted with 
triple-expansion engines of sufficient power to give them 
a speed of 20 knots and above in actual service. What 
we have may be summed up thus:—Twenty quite 
obsolete, being far too small, and also unsafe, even in 
very moderate weather, having also only compound 
engines of an old type; fifty boats of 125ft. in length, 
built about six years ago under the influence of a scare— 
the so-called Russian one. All the above boats have only 
compound engines, and are too slow and too small by at 
least 20 tons, to be classed as efficient vessels in these 
days. The machinery of these boats is wasteful of fuel, 
and is only powerful enough to propel them at about 
17 knots per hour in an average loaded condition, and 
their radius of action is very limited, owing to their 
small coal bunkers and displacement. 

The fatal policy of waiting for a scare before ordering 
new vessels was conclusively shown at the time these 
fifty boats were ordered; for as the British Government 
was compelled to get them in the shortest possible time 
and at any price, they had to accept old patterns, getting 
only compound engines; although at that time triple- 
expansion engines were driving compounds out of the 
field. As the Admiralty is now directed by, perhaps, the 
most able men who have ever been at the head of affairs, 
we have no doubt this want of foresight will not be 
repeated, provided there is a conviction on the part of 
our naval officers that torpedo boats are of real value; 
and this is the point that we wish to emphasise. Let 
us judge of what foreigners think of this question by their 
actions and not judge only by what we ourselves think ; 
for it must be borne in mind that the value of torpedo 
boats is still unproved by practical events, and it may 
turn out that they are of far greater utility than some 
people think. The Germans have brought to bear on 
their now very considerable fieet all that energy, organi- 
sation, and progressive foresight that has made their 
army the leading one in Europe; we find that they 
attach great importance to their torpedo-boat fleet, not 
merely for coast defence, but to make long cruises in 
small detachments. Asa nucleus of each such detachment 
of, say, six or eight boats, they send with it a larger sized 
boat, generally a twin screw, of about twice the tonnage 
of the others, which has a small workshop fitted up on 
board with small tools suitable for doing light repairs—a so 
called ‘‘division’s boat.” France has the second largest 
fleet in the world, and is modernising and adding largely 
to her fleet of torpedo boats, in spite of the many 
misfortunes she has had with them, She has a 
larger number of modern boats than we possess, and is 
devoting great care and attention to their construction, 
and fast increasing their number. Italy has a very 
large number of quite modern boats with triple-expansion 
engines of great power. The question of water-tube 
versus locomotive boilers is a pomt which is now much 
discussed, and the weight of evidence in favour of the 
one or the other seems doubtful. 

These facts, we submit, deserve the serious attention of 





the authorities. We will not venture to say how many tor- 
pedo boats we should have, nor their size, as this is scarcely 
an engineering question, but certainly a considerable 
number will have to be built, and they should be, if pos- 
sible, of an improved type, both as regards hull and engines. 
Economy in fuel combined with speed is essential, and 
can only be had by close and mature study. It is often 
stated, but erroneously, that torpedo boats can be built 
so quickly as to be available in a very short time after 
being contracted for. This, however, is a fallacy, as wars 
in these days break out and are ended with great rapidity, 
and are not prolonged as in old times, and it is the 
nation that is best prepared at the critical moment that 
gains the victory. We believe we are correct in stating 
that with all the appliances in this country it would take 
at the very least twelve months to construct and equip 
fifty torpedo boats ready for actual service. 

A umber of well-constructed torpedo boats distributed 
among our various ports would set many of our guard- 
ships free for use elsewhere, and would, at the same time, 
be very popular training schools for coastguard and Naval 
Reserve men in the use of the torpedo, and in acquiring 
that dash and independent spirit of enterprise which 
will be found as essential in future warfare as in the 
past. 


AUXILIARY STEAMERS. 


On Saturday, the 16th inst., there was launched by 
Messrs. Rodger and Co., of Port Glasgow, the barque 
Severn, intended to carry about 2200 tons dead weight. 
She is 230ft. by 36ft. by 21ft. 9in. She has been built 
under the supervision of Messrs. M’Nicoll aud Co., of 
Glasgow, for the Steamship Severn Company, and is 
intended to trade between the United States and Brazil. 
The remarkable feature about the ship is that she is 
to carry auxiliary engines, intended to propel her at 
8 knots in a calm. The machinery will be fitted by 
Messrs. Rankine and Blackmore, of Greenock. This 
announcement revives an old question, which was much 
discussed many years ago, and deserves a careful con- 
sideration. Beyond question the demand for sailing 
ships has revived, and the days of clippers are by no 
means over. But the sailing ships of to-day are, on the 
whole, much larger than those which made for themselves 
great reputations and earned large fortunes for their 
owners about the middle of the present century. The 
modern sailing ship is a much more perfect craft 
in very many respects than were her predecessors ; 
she is stronger, she can carry more, is better fitted, 
and is provided with numerous appliances which make 
her management at sea and the manipulation of 
her cargo in port more easy and economical. We speak 
now of ships which make long voyages, not infrequently, 
indeed, circumnavigating the globe. All vessels of the 
kind depend largely on the trade winds for motive power, 
and smart captains do not hesitate to sail long distances 
out of their direct course in order to pick up the trade 
wind which serves them best. The greatest objection, 
perhaps, to the use of sailing ships lies in their utter 
incapacity to do anything in a calm, and in the tropics 
calms are of constant occurrence, baffling and vexatious 
to a degree; and ships may lie for hours or days without 
movement in any serviceable way, while strong breezes 
ruffle the water within a few miles of them. When ships 
were small, it was by no means unusual to lower their 
bo-ts and tow them into awind. But this course cannot 
be adopted with large modern vessels; and it is under 
such circumstances that the use of auxiliary steam power 
would be found advantageous. 

Since the loss of the Royal Charter, a large sailing ship 
fitted with auxiliary engines capable of driving her at 
about seven knots, the auxiliary system has gradually 
died out. The Royal Charter was wrecked in 1859 on 
the north coast of Wales. She was caught on a lee 
shore in a hurricane while making for Liverpool, and her 
engines did not possess sufficient power to save her. At 
the time a good deal of blame was thrown on the auxiliary 
system, which, it was said, encouraged captains to run 
risks which they would not incur if they had to rely on sails 
only. This wreck, however, had really very little to do 
with the matter; auxiliary engines did not pay. The 
cargo steamer appeared on the scene, and grew year by 
year in popularity, until, indeed, at one period it seemed 
as though ocean sailing ships would never be built again. 
As we have said, all this is changed. The sailing ship is 
once more in favour, and it remains to be seen whether 
auxiliary steam power may not be adopted with advan- 
tage. In approaching the subject it should be borne in 
mind that the attempt to do too much will spoil all. It 
may be taken, we think, as certain that it will not pay to 
fit a sailing ship with engines competent to propel her at 
seven knots or so inacalm. We regard five knots as 
the maximum to be aimed at, and four knots an hour as 
quite sufficient. The power required augments in such a 
tremendously high ratio with the speed that it is ex- 
tremely desirable to keep the latter down. Let us sup- 
pose, for example, that 800 indicated horse-power suffices 
to propel a given ship at four knots an hour. To drive 
her at six knots would require about 350-horse power, 
and at eight knots about 800-horse power indicated. 
But not more than 50-horse power might do excel- 
lent service in getting a ship out of calms and into 
breezes. 

Two points deserve consideration. The first is how 
the small power needed can be applied to the best advan- 
tage. The second is, can the auxiliary system be made 
to pay? As regards the first point, it is much easier to 
deal with an iron ship than it was with a wooden one. A 
propeller about 5ft. in diameter could very readily be 
fitted in the dead wood. It should be made to feather 
on the principle of Bevis’s or McGlasson’s or other 
approved screw, and would then scarcely interfere at all 
with the sailing powers of the ship, while it would itself 
be quite out of harm’s way. In former days auxiliary 
engines probably burned 7b. of coal per horse per hour; 
thus a considerable quantity of coal had to be carried. 
The boiler was large, and much labour was involved in 
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firing it, because a comparatively large weight of cog] 
had to be handled. But in the present day the weight 
of the engines and boiler would not be more than 
half that needed thirty years ago, and the cog] 
burned would not exceed 31lb. per horse per hour 
even with compound engines <a moderate pressures, 
Thus the auxiliary system has now points in its favour 
that it never had before. In a ship capable of carrying 
8000 tons of cargo, it ought to be well worth while to 
give up, say, 100 tons to engine, boiler and coal. The 
shortening of the voyage of such a ship, say to Australia 
by even a couple 7 ton ought to a worth the cost 
incurred. A favourite argument against the use of 
steam in sailing ships has always been that it rendered 
the carrying of an engineer at considerable expense 
necessary. In the present day this argument has lost 
much of its force, because sailing ships now invariably 
carry distillers, and are very commonly fitted with steam 
capstans and steam winches. Thus, in point of fact, the 
big sailing liners all carry engineers of some kind as it is, 
and any man competent to take charge of such mechanism 
as now exists ought also to be quite competent to drive 
the extremely simple engines which would answer every 
purpose. No attempt should be made to effect repairs 
on board; nor, indeed, should any be needed. The 
engines could be properly cational at each end of the 
voyage, and the work of readjusting them would be very 
easy. 

Looking at all the conditions, we believe that the 
example set by Messrs. M’Nicoll and Co. can in many 
cases be followed with distinct advantage. But auxiliary 
steam power can only be made to pay by not attempting 
to do too much with it. Astonishingly small powers will 
prove serviceable when larger powers would simply mean 
an intolerable waste of money. We have spoken of 
fitting ships with permanent propellers, but even this 
might possibly be dispensed with. We have heard of a 
ship being worked out of a calm before now by the use 
of a small propeller slung over the side and driven by an 
endless chain from a steam winch. Without reverting to 
such crude expedients as this, it is not difficult to see 
how small powers might be utilised for propulsion in 
calms without entailing any structural changes whatever 
in the ship herself. 
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THE GROWTH OF OCEAN TELEGRAPHY, 


Despite the dulness of international trade, a steady 
growth seems showing itself in submarine telegraphy—slow 
but steady. Sir John Pender, speaking at the meeting of 
the Direct United States Cable Company, stated that he 
hoped that ‘good times were coming” for the shareholders 
in submarine cables; and as the receipts of his company 
showed an increase of about 5 per cent., it is quite evident that 
the pooled companies—of which that named is one—are doing 
more work. But there are still ‘‘ more cables in the Atlantic 
than are required to do the work,” so that the increase of 
the messages that is in progress only gives a little more 
adequate employment to the cables. The same authority 
states that the belief is that the life of the cables is 
longer that it had been thought to be. In the case of one 
of the Atlantic cables, repairs were needed a few months 
ago, and in effecting these the examination showed that 
with seventeen years’ wear there is thought to be still some 
years of life in it yet. There is another feature that is 
satisfactory in submarine telegraphy just now, and that is 
that out of revenue most of the companies have built up 
reserve funds which enable them vA for contingencies 
and to put down cables as needed. The Anglo-American 
Telegraph Company has a fund of close upon £1,000,000 
sterling; and most of the other companies engaged in the 
Atlantic services have devoted large balances to such 
accumulation, so that the position of the companies has 
greatly improved in the last few years. There has also been 
an improvement in the manner in which the repairs of the 
cables are effected and the speed, and thus a break is not the 
cause of such a prolonged stoppage as it was a dozen years ago or 
so, when the number of cables was fewer, and the repairing 
steamships were feweralso. Even more than inthe case of the 
Atlantic companies, those serving our Eastern trades have a 
fuller equipment in this respect, and the speed with which 
breakages are replaced is most satisfactory. Ocean tele- 
graphy is widening its area of employment, and concurrently 
with that there is caputense gained that enables a better 
definition of the life of cables to be given, as well as some of 
the causes that militate against them; and that prolonga- 
tion of the life is attended now by that greater ability to 
use which telegraphy in general has gained, so that the 
capital that is sunk gives a fuller period fora return. That 
return must fluctuate with the condition of the trades that are 
the great users of the submarine cables, but with the slow and 
steady enlargement of the receipts in the total—in the face 
of frequent reductions in the rates and a constant growth of 
the use of the codes that are now so common—there are 
hopes for a better result to the adventurers who sink their 
capital under the ocean waves. Each enlargement of the 
area and use adds to the rapidity of the growth in the volume 
of traffic, and it is in this that there is the best grounds for 
hope for that full use of the cables which is needful before 
there will generally be an adquate return. Still, the position 
of submarine telegraphy is an improving one, and the position 
of all the companies has been so solidified that with a fair 
growth in the traffic, the stockholders should benefit as 
their patience of late well deserves. 


CAN BALL LIGHTNING BE PHOTOGRAPHED ? 


In another column is a report of a meeting of the Camere 
Club, in the course of which an alleged case of the photo- 
graphing of bail lightning was brought up, and an alleged 
photograph taken at Newcastle of globular lightning was 
projected in magnified form upon the screen by means of the 
optical lantern. It represented a perfectly circular luminous 
disc, with flame-like protuberances here and there. Doubtless 
within a short time close inquiries will be made as to the 
trustworthiness of this photograph; but taking the best view 
of the case, many ous will have to be taken by different 
persons before the scientific world can endorse the genuine- 
ness of such alleged feats. Meanwhile we may raise one 
technical objection, which seems to tell strongly against its 
being a photograph of globular lightning. Ordinary photo- 
graphs of lightning are taken at night by pointing the camera 
to the dark sky or cloud, with the lens uncovered, and with 
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he sensitive plate also uncovered, for, as the lightning is 
uicker than dark shutters, or the conveyance of nervous force 

e the fingers by the action of the brain, instantaneous 

mechanical shutters would be of no use. When one or 

several flashes have occurred within the field of view, the 
operator caps the lens and puts in a fresh plate ready for the 
next exposure. As no shutter is used, howisit that a travelling 
lightning ball comes out sharp in the picture, instead of 
making & broad band from the top to the bottom of the 
Jate? It can scarcely be argued that the ball stood still to 

. photographed, or that it was travelling horizontally 
straight in the direetion of the lens; in the latter case 
it is probable that neither the plate nor the photographer 
would have been left to bear their testimony. Although ball 
lightning is rarely seen, its reality is — admitted by men 
of science. The balls usually appear to be about a foot in 
diameter, and are of low illuminating power; it has been 
calculated that in some instances they have taken ten seconds 
to fall from the cloud to the earth, and then a violent 
explosion usually occurs; sometimes they have been seen to 
rebound from the ground. A high authority has stated that 
they have never been artificially imitated by experimenters, 
but many years ago the late Mr. Cromwell Varley showed us 
some small luminous masses, about the size of pins’ heads, 
travelling about some of his electrical apparatus—the nature 
of which apparatus we forget—and expressed his opinion that 
they were of the same nature as ball lightning. He was noted 
for the originality of his inventions and apparatus, for he 
was not a scientific plodder who travelled much in the 
grooves laid down by other men. Perhaps some of his sur- 
viving relatives may be able to give information about 
the apparatus just mentioned. When a lightning-ball takes 
several seconds to travel, it might be easy to give a shutter 
exposure on it, but then it must be remembered that the 
luminosity of these balls is only about that of red-hot iron. 








LITERATURE. 


The Development of Navies during the last Half-century. By 
CapraIn EaRDLEY-WILMoT, R.N. Seeley and Co., London. 
1892. 

Tur ambitious title which Captain Eardley-Wilmot has 

chosen for his book hardly prepares us for the mass of 

interesting information which is to be found within its 
pages. Many valuable text-books have been written 
upon this subject during the past decade, but most of 
them have been merely instructive as compendiums of 
technical detail, rather than as readable compilations. 
Captain Eardley-Wilmot has, however, succeeded in 
producing a work which compels our interest and attracts 
our attention throughout the whole of its 289 pages. He 
gilds the nauseous pill of dimensions and statistics with 
such vivid and bright little historical illustrations, culled 
from such events as the siege of Acre, the naval 
bombardments of Sevastopol, Bomarsund, and Alexan- 
dria, the battle of Lissa, the capsizing of the Captain, 
and other incidents, whether amusing or sad, that we 
are carried along right through the subject, scientific 
details and all. His contrasts, too, are most exhilarating. 
In opposition to the all-absorbing and gigantic questions 
of the present day, as to vertical or horizontal armour, as 
to the introduction or withdrawal of monster weapons, 
whose single round of ammunition is of far greater value 
than the cannon of the past, or as to the laying down of 
battleships, each representing in cost ten of the ancient 
three-deckers, we find the Surveyor of the Navy, Sir 
Robert Seppings, in about 1830, principally occupied in 
animated discussions with the admirals of the fleet as to 
whether the sterns of war vessels “should be round or 
square,” whilst ships of the line were despatched to 
foreign stations denuded of their lower deck guns, 
so that the admiral might find accommodation for his per- 
sonal retinue, and for the other members of his staff. We 
find, again, so late as the year 1829, Captain Napier of 
the Galatea, a forty-two gun frigate, dimly foreshadowing 
the subsequent extraordinary development of engine 
power, by asking permission to fit his vessel with 
paddles actuated by winches inboard, to be worked by 
the crew, and by which contrivance a speed of three 
knots in a calm could be obtained. The estimates, also, 
of the past exhibited a striking contrast to the lavish 
expenditure which is found necessary in 1892 to prevent 
our Navy from being “built down to an immoral 
standard.” In 1834 they were reduced to £3,000,000. 

But in 1835-36 this paltry sum was further lessened by 

another quarter of a million, leaving barely sufficient to 

cover the completion of such small ships as were then in 
hand, and nothing at all for new vessels. 

Captain Eardley- Wilmot divides his book into thirteen 
portions :—‘*The Navy in 1840,” the ‘Creation of a 
Steam Fleet,” ‘Broadside Ironclads,” ‘Early Turret 
Ships,” “ Barbette System,” “The Ram,” ‘ Armour— 
Later Turret Ships,” “ Cruisers,” “‘ Ordnance,” ‘‘ Torpedo 
Warfare,” “Steam Propulsion,” and ‘“ Foreign Navies” 
of Europe and America. 

The condition of things in the British Navy in 
1840 was about as bad as it could be. Our author 
attributes that condition to the undue interest taken 
in military matters in this country, the Peninsular War 
and the Battle of Waterloo having diverted the minds of 
the people from the Navy, its natural source of strength. 
He quotes the ommendiibe opinion of Napoleon expressed 
to O'Meara, when a prisoner at St. Helena. ‘‘ You,” said 
Napaleon, “ are superior in maritime force to all the 
world united, and while you confine yourself to that arm 
you will always be dreaded. Your soldiers are 
brave, nobody can deny it, but it was bad policy to en- 
courage the military mania instead of sticking to your 
marine, which is the real force of your country, and one 
which, while you preserve it, will always render you 
powerful.” It is impessible to forget in this connection 
the expressed conviction of the present German Emperor 
atter reviewing our Fleet at Spithead in 1889. “I have 
Seen,” he said, “the most powerful fleet in the world. 
With the Navy of the British Empire and the Army of 
arr the peace of Europe should be secured.”” Now 
with all respect to the opinion of the author of the 
work under consideration, we do not think that the 
defective condition of the Navy in 1840 was owing to 








undue interest in the Army. Both were in an equally 
deplorable predicament. In point of fact, the Army was 
a reflection upon the resources of a civilised nation. 
But the country was sick, heartily sick, of the horrors of 
war and all its painful accompaniments, and the very 
profession of a soldier or sailor was obnoxious to the 
people of the land. Hence their apathy when the naval 
or military estimates came under consideration. We are 
at issue, moreover, with the opinion of the Emperor 
William II., if, in his speech of 1889, he sought to 
depreciate the military forces of the British Empire, by 
his silence regarding them. His travelling experience of 
the world has been confined to Europe, and it must be 
difficult indeed for him to recognise the extended military 
requirements of an empire upon which the sun never 
sets. Were he to review our Indo-European Army in 
the | goer of Delhi, his sentiments, as to the value of our 
land forces would, we are convinced, undergo modifi- 
cation. It is for the Empire and not for the United 
Kingdom that our military forces are retained; and, 
scattered here and there upon its frontiers, is to be found 
an army without its match in Europe. 

“The Creation of a Steam Fleet” is dealt with in a 
comprehensive manner. Already a limited number of 

addle steamers had been attached to the Navy for 

espatch, towing, and other purposes; but their arma- 
ment was of a light and unimportant character, and 
previous to 1840 it had never been in contemplation to 
permit the serious portion of a naval action to be under- 
taken by any other * sa sailing vesselsoftheline. The first 
two-decker designed for the screw was the Agamemnon, 
launched in 1852. She was rapidly followed by other 
“auxiliary screw” line-of-battle ships of the same class, 
and in 1854, the commencement of the Crimean War 
found us tolerably well provided with a fleet of paddle 
and screw war steamers, as well as transports of all 
descriptions. In the words of Captain Eardley- Wilmot, 
the operations of the Naval department, especially that 
of transport, ‘“‘ were on a large scale, for we conveyed to 
the East 70,000 officers and men, 5600 horses, and 85,000 
tons of stores. To the Baltic, also, we transported 13,000 
officers and men, with about 10,000 tons of stores.” 

“ Broadside Ironclads” are the subject of an inter- 
esting chapter. It must be borne in mind that up to this 
time we have been treating exclusively of wooden vessels. 
But the structural weakness of a class of large wooden 
frigates that had been built in imitation of the Niagara, 
an American frigate, which visited the Thames in 1857, 
led to the consideration whether iron could not be em- 
ployed advantageously in vessels which had to be fitted 
with powerful engines. The prejudice against iron was, 
however, very great. Experiments had been made by 
firing with round shots against ordinary iron plates. It 
was found that both the projectile and plates broke up 
into dangerous splinters. Hence it was decided that iron 
vessels could only be used for purposes of transport, and 
in one or two iron warships which had been completed 
“the armament was removed from the main deck and 
timber substituted for iron in the upper works.” Further 
than this prejudice could not surely go. But it was 
France which was to make us see the error of our ways. 
In 1855 the Emperor Napoleon constructed some floating 
batteries, protected with 44in. of iron armour backed 
with 17in. of timber. They took part in the bombard- 
ment of Kinburn, in the Black Sea, and conclusively 
proved the value of such constructions by their complete 
resistance to the penetration of projectiles. So early as 
1825 Colonel Paixhans, a French officer, had suggested that 
“line-of-battle ships might be cuirassed against cannon 
shot by sacrificing a tier of guns, and that Tin. or 8in. 
of iron would effect it.” But his idea was not then 
carried out. The success of the floating batteries 
was so great that M. Dupuy de Léme boldly de- 
termined to transform a wooden line-of-battle ship 
into an armourclad. “To this end he took the 
Napoleon, a fine two-decker, removed the upper 
portion, lengthened her by 24ft., and placed 5in. armour- 
plates on the side, with 26in. of wood backing.” She 
was completed in 1859, and re-named La Gloire. This 
was too much for England. Designs were at once 
prepared from plans of Mr. Isaac Watts, in conjunction 
with Mr. Scott Russell, and a vessel, completely built of 
iron, considerably larger than La Gloire, and having a 
streak of 44in. armour on her sides, with teak backing 
18in. thick, was turned out and completed in 1861. The 
main armament consisted of 68-pounders, the heaviest 
gun then afloat. She was followed by a number of 
broadside ironclads of similar character, but, as in 
succeeding years the weight and calibre of armament 
began to develope with extracrdinary rapidity, as also the 
thickness of armour, the broadside guns had to be con- 
centrated in a battery amidships, entirely protected, 
whilst the water-line belt thinned out towards the 
extremities of the vessel. The Bellerophon, the Hercules, 
and the Alexandra, were successive stages in this develop- 
ment. The chapter concludes with a short and pithy 
narrative of the action between the Alabama and 
Kearsage, showing the enormous importance of vertical 
armour, which was represented on the Kearsage by chain 
cables suspended over the bulwarks. 

“Early turret ships” gave valuable lessons. The 
principle of the Monitor was excellent, and the sealing 
of its turret against the random firing of the exposed 
Merrimac showed the superiority of the turret over the 
barbette. But the return to heavily-masted turret ships 
was a retrograde step, as exemplified in the disaster 
which occurred to the Captain when she capsized off the 
coast of Spain in a heavy squall. The Monarch was the 
only vessel of this class afterwards completed. But she 
differed greatly from the Captain in having 14ft. of free- 
board instead of only 6ft. The elaboration of the 
mastless turret ships now produced such battleships as 
the Devastation, Dreadnought, and Inflexible. 

The “ Barbette System ” brings us right up to the 
present date. It was first exemplified in the Temeraire, 
whose guns disappeared bodily after firing. All its 
defects are strikingly apparent in the Admiral class, 


but there is a great increase in speed and in coal 
endurance. Seven of the great first-class battleships 
now under construction are the latest development of 
the barbette. The secondary battery, which is the most 
valuable feature of this class, has been brought to the 
highest degree of perfection in them, and the radical 
defects in the association of the various armour features 
have been corrected. 

The chapters on “ Rams” and “later turret ships” 
are principally interesting in their allusions to the 
Polyphemus, Victoria, and Nile. Captain Eardley- 
Wilmot does not form a very sanguine opinion as to the 
value of the ram proper. The illustrations given 
throughout his book certainly point to the conclusion 
that ramming is more dangerous to self and friends than 
to foes. He thinks well of the Nile class; and justly 
so, we believe, for if armoured protection is a feature 
of strength, certainly the Nile and Trafalgar are the 
strongest vessels in the Navy. 

On the vexed question of vertical or horizontal 
armour, which comes naturally into the subject of 
“cruisers,” no opinion is given in the book. As, how- 
ever, the decision of the authorities is apparently alto- 
gether in favour of deck and internal protection, nothing 
can usefully be said on the matter. The vertically- 
armoured cruiser has practically been set aside. Speed 
is the only consideration aimed at. The Blake and 
Blenheim can catch and steam round pretty well every 
vessel that has ever been launched, and their function is 
not, of course, to engage in an unequal contest with 
armour-plated battleships. 

The chapters on “ Ordnance ” and “Torpedo Warfare” 
confirm us in the opinion that a 30-ton gun, or at most 
a 50-ton gun, should be the extreme limit of size, and 
that the action of the motive torpedo sets all pre-con- 
ceived calculations at defiance. No double bottom or 
finely subdivided cellular system will prevent the destruc- 
tion which must follow a successful attack from the 
latter. ‘Steam Propulsion ” affords an opportunity for 
an historical and interesting sketch of engine-building, 
from the side-lever low-pressure engines of forty years 
back to the wonderful specimens of three cylinder 
20,000-horse power machines manufactured for the cruiser 
Blake. ‘ Foreign Navies” are lightly dwelt on. 








JOHN COUCH ADAMS. 


THE scientific world heard with regret that John Couch 
Adams, Lowdean Professor of Astronomy at Cambridge, 
died after a long illness on the 21st instant. He was born at 
Lidcot, in Cornwall, in 1819. He was educated first at the 
village school, and afterwards at Devonport, where he showed 
a great aptitude for mataematics and astronomy. In 
October, 1839, he entered at St. John’s College, Cambridge, 
and graduating in 1843 as Senior Wrangler and first Smith’s 
prizeman, he was soon after elected to a Fellowship, and 
became one of the mathematical tutors of his college. He 
at once devoted his undoubted genius as a mathematician 
to the solution of a problem that had attracted the attention 
of astronomers for some time, the irregularities in the motion 
of the planet Uranus, which was then the uttermost known 
planet in the solar system. By a masterly investigation he 
arrived at the conclusion that these irregularities were due to 
the attractive influence of another large planet. He com- 
municated the result of his calculations to Professor Challis, 
of Cambridge University, who an to search for this 
unknown planet in the region indicated by Adams, and 
Challis actually made observations of the planet asa star 
on August 4th and 12th, 1846, but could not find time 
to reduce the observations. Meantime, on September 2nd 
—before he knew of Leverrier’s second paper—Mr. Adams 
communicated to the Astronomer - Royal a more precise 
solution of the problem. In the same ony. Leverrier 
wrote to Dr. Galle, of Berlin, suggesting that he should try 
to find the planet on the basis of Leverrier’s elements. This 
was done, and on September 23rd, 1846, Galle discovered the 
planet we know as Neptune, exactly on the spot where 
Leverrier told him he ought to find it. The news reached 
Professor Challis on October 1st, and, on looking at the 
notes of his own observations, he found that he had been 
actually observing the plauct two months before. Such, in 
brief, is the story of the discovery of Neptune, rightly 
regarded as one of the most brilliant triumphs of mathe- 
matical reasoning, and of the training of which the human 
mind is capable. 

On the discovery of Neptune, Professor Adams’ fame rests ; 
but he did a good deal of very useful work besides. He was 
retiring in disposition, and came even less before the public 
than the late Astronomer-Royal. He loved his University 
and his science, and spent the last thirty-three years of his 
life as an almost typical college don. In 1866 the Royal 
Astronomical Society awarded him its gold medal for his 
lunar researches. In 1884 he was one of the British dele- 
gates to the Meridian Conference at Washington. He was a 
Fellow of the Royal Society, and of the leading foreign 
scientific bodies. Both Universities gave him honorary 
degrees. At Oxford he was a D.C.L.; at Cambridge, a 
Doctor of Science. 








Coat For Norway.—The Secretary of State for Foreign Affairs 
has received a dispatch from her Majesty’s Consul-General at Chris- 
tiania stating that a notice has been issued inviting tenders for the 
supply of 27,100 tons of coal—Shireoak, Kiveton Park, or other good 
South Yorkshire, Longrigy, or splint locomotive coal—to the State 
railwaysof Norway. ‘Tenders will be received up to February 15th. 
Further particulars may be seen on personal application to the 
Commercial Department of the Foreign-office between the hours of 
eleven and five, 


Tue LaTE DUKE OF CLARENCE.—At a meeting of the Institution 
of Civil Engineers on Tuesday last, Mr. Berkley, president, 
adverted to the death of the late Duke of Clarence and Avondale, 
K.G., Hon. M. Inst. C.E., and stated that on his motion, seconded 
by Sir Benjamin Baker, K.C.M.G., a resolution of condolence had 
been passed in the following terms :—Resolved, ‘‘ That the Council 
desires to offer respectful sympatby to their Royal Highnesses the 
Prince and Princess of Wales in the loss they have sustained by 
the death of their eldest son, under extremely sad circumstances, 
and to express the earnest hope that strength and fortitude may 
be extended to their Royal Highnesses and to other members of 





the Royal Family.” This resolution was adopted by the meeting 
in solemn silence, all present standing. 
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PLATE-BENDING MACHINE. 
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THE above engraving represents a plate-bending machine 
suitable for shipbuilders, made by Mr. John Cameron, Oldfield- 
road Ironworks, Salford, Manchester. This machine is 
capable of bending cold steel plates lin. thick and 21ft. lcng, 
the machine being driven by engine power 
direct, and having a separate engine for 
raising and lowering the top roll. It will 
be seen from the engraving that there 
are two strong cast iron girders extend- 
ing the whole length of the rolls and 
engine, making the machine self-con- 
tained, thus dispensing with the expen- 
sive foundation usual in machines of 
this class; these girders have planed 
faces to receive the engine, stands and 
roll housings. The standards or hous- 
ings for supporting the rolls are of box 
section with planed faces, where neces- 
sary, to receive otherparts of the machine; 
they are firmly bolted down to the girders, 
there being a clear space of 21ft. Gin. 
between the two housings. There are 
also two strong cast iron A stands or 
frames to carry the driving engine and 
spur gearing; these are fitted with gun- 
metal bearings or steps in which the 
shafts work. The whole structure is 
made more rigid by means of strong 
stays stretching from housing to housing 
—one of cast iron, in the shape of a light 
girder, being fixed in centre of housing, 
and near the top, and a wrought iron one 
on each side of the housing about the same 
height as the centre of bottom rolls; 
these latter also act as rests for plates 
that are being put into the machine; 
there are also wrought iron pillars from 
girders at intervals along these stays to 
support the weight. There are three rolls 
—one top and two bottom ones—of cast 
iron; the bottom rolls are 2lin. diameter 
and the top one 3lin. diameter. The 
bottom rolls are partly supported by 
means of friction bowls carried by a 
cross beam reaching from girder to girder. 
The top roll is raised and lowered by 
means of two large screws of mild steel 
working in gun-metal nuts, which are 
fitted and fixed to the housings; the 
screws are worked by a worm wheel and 
worm, these being moved by an arrange- 
ment of bevel wheels and friction 
clutches, arranged as reversing gear, so 
that the driving shaft, which reaches the 
whole length of the rolls and revolves in 
one direction only, can be made to raise 
or lower the roll as required. The levers 
to friction clutches are moved by means 
of hand wheels and screws, one on each 
housing, so that the two ends of the roll 
may either move together, one ata time, 
in the same direction, or in opposite 
directions. The line shaft to the revers- 
ing gear is driven by a wheel and pinion, 
with a small engine bolted to one of the 
roll housings, this engine being designed 
for quick running. The machineis very 
powerfully geared; the wheels on the ends 
of the roll shafts and the pinions work- 
ing into them are shrouded to the pitch 
line, and the pinions on the first, second, 
and third motion shafts are shrouded to 
the points of teeth. The whole of the 
shafts are of mild steel, and all the shaft 
necks work in gun-metal bearings; the 
rolls are driven by a pair of diagonal : 
engines. These engines work direct on to the first motion 
shaft ; they are fitted with link motion and reversing gear, 
the lever for working the same being fixed in a convenient 
place, so that the direction of the rolls may speedily be 
reversed. The total weight of this machine is sixty-six tons. 











Society oF ARTs.—In consequence of the illness of Prof. W. C. 
Unwin, F.RS., the Howard Lectures on “* The Development and 
Transmission of Power from Central Stations,” bas been postponed. 


THE TREMPER AUTOMATIC EXPANSION 
APPARATUS. 


THIs automatic expansion apparatus is controlled by the 
governor, and is intended to be fixed to the valve casings or 


box of new or existing engines. 
It consists of an equilibrium valve and casing, upon which 
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TREMPER AUTOMATIC EXPANSION GEAR 


is mounted a governor and automatic trip gear, attached to 
a frame, forming one casting with the valve cover. Through 
this frame a shaft is fitted, having at one end a lever which 
is connected by a bridle rod to the main valve, excentric, or 
rod, giving it a rocking motion. To the other end of the 
shaft is a double-ended lever with pawls attached vertically 
at each end. These are notched (as shown in the engraving) 
into a catch block fixed to the valve spindles, so that as either 
end of the lever is raised the pawls lift the valve. The 
pawls have tailpieces leaning outwards above the catch 


block, and into this space a trip piece actuated by the 
governor above is made to rise and fall according to their 
speed, so coming into contact with the tail ends of the pawls 
and disengaging them from the valve spindle, allowing the 
valves to close suddenly by the aid of two coil springs 
affixed under the rocking lever. An air dash-pot is provided 
to prevent any shock being sustained by 
the valve in closing. The governor is 
provided with a balance weight, which 
may be adjusted to vary the speed of the 
engine as much, we are informed, as 20 
per cent., and particularly sensitive. 

It will be seen that this apparatus may 
be readily fixed to existing engines, asa 
second excentric is not needed, render- 
ing it also of inexpensive application. 
It is manufactured by Mr. Gustav Maach, 
of Cologne, Ehrenfeld, and is being in- 
troduced by T. W. Baker, of 25, Worm. 
wood-street, London. 


PUMPING ENGINE AT OLD 
FORD. 

In a recent impression we announced 
the sale of several pumping engines, the 
property of the East London Water- 
works Company, which have been at 
work for years at Old Ford, Bow. We 
illustrate on page 97 the most interest- 
ing of these, from a drawing made many 
years ago by Mr. Hilary Bauerman for 


Professor Brinkman at Freiberg. It was 
also illustrated in Wicksteed’s treatise 
on the Cornish pumping engine. It was 


purchased as a second-hand engine in 
1837 from the East Cornwall mine, near 
Callington, where it had been at work 
for a twelvemonth, having been built 
from the designs of Mr. William West by 
Harvey and Co., of Hayle, as a counter- 
part of the famous engine at Fowey 
Consols, then doing the highest duty in 
Cornwall. It was taken down, re-erected, 
and set to work at Old Ford in 1838, the 
“‘outdoor” part, of course, being re- 
modelled for waterworks purposes accord- 
ing to Mr. Wicksteed’s designs. Originally 
it had in the pumps plain clack valves; 
but these were replaced by double-beat 
valves, patented by Harvey and West, in 
1839. The guaranteed duty for twelve 
months was 90 millions per bushel of 
Welsh coal—94 lb. The counterpart 
engine was at work at Fowey Consols in 
1853. It was then pumping from a very 
great depth, but the mine has long been 
abandoned. 


SEWAGE PURIFICATION AT BIRKDALE. 
Major-General C. Phipps Carey, R.E., of the 
Local Government Board, recently held a 
public inquiry at the Town Hall, Birkdale, 
about the disposal of the Birkdale sewage. 
The lime treatment of the sewage having 
produced bad results, the Southport Cor- 
poration obtained an injunction against the 
Birkdale Local Board for polluting a brook. 
To remove this injunction the Birkdale Board 
proposed to continue treating their sewage 
with lime, but carry their effluent therefrom 
through a pipe sewer into the sea, This was 
opposed by the Corporation of Southport and 
by neighbouring landowners. Dr. E. Frank- 
land, F.R.S., of the Rivers Pollution Com- 
mission, and Mr. Mansergh, M. Inst. C.E., 
gave evidence for the Southport Corporation 
against lime treatment of the sewage. They 
recommended the ferrozone and polarite pro- 
cess of the International Company, as in their opinion it would pr‘ - 
duce the most satisfactory results, and would be less costly than the 
method proposed. After hearing this evidence the representatives of 
the Birkdale Local Board withdrew, and, after a short deliberation, 
announced their willingness to give an undertaking to adopt the Jp- 
ternational process, whereupon the opposition of the Southport Ccr- 

oration and the other opponents was withdrawn. The Birkdale 
Board has accordingly instructed Mr. Chas. H. Beloe, M. Inst. ( ae 
of Liverpool, the consulting engineer to the International Water a! 
Sewage Purification Company, Westminster, to prepare the schen @ 


| in conjunction with Mr. J. Fairbairn, the surveyor to the Board. 
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CORNISH ENGINE AT OLD FORD 


(Yor description see page 96) 
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THE INTERCHANGEABLE WINGED FURNACE 


THE INTERCHANGEABLE WINGED FURNACE, 


By means of the interchangeable marine boiler furnace 
shown in the accompanying engravings, it is a simple matter 
to renew a furnace which may have to be cut out for some 
cause or other, without incurring the trouble and expense of 
removing the front plate of the boiler; and where it is the 
practice, as with some engineers, to construct their boilers 
With the flanges of the furnaces outside the combustion 








THE LEEDS FORGE COMPANY, ENGINEERS. 





{f FIG. 1. in 
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chambers, this method obviates the drawing of the tubes, | 


cutting out of the back tube plate, or having recourse to the 
plan sometimes made use of, viz., telescoping a new furnace 
into an old saddle plate, thus removing the possibility of the 
difficulties inseparable from a rivetted joint inside the fire. 
The arrangement consists in the cutting away to an angle of 
the lower part of the back end of the furnaces, to the extent 
or 3in. or 4in.; so that, by tilting, it may readily be passed 
through the hole in the front plate, the bottom, of the com- 


FIG. 2. 





bustion chamber being made longer and angled to correspond, 
as shown in the accompanying sketches. In the case ot 
existing boilers in which provision has not originally been 
made for the adoption of this arrangement, the furnaces are 
connected to the bottom of the combustion chamber by a 
rivetted angle plate or by fitting a new bottom plate. Fig. 1 
represents the furnace drawn through the furnace hole as far 
as the wing flange. Fig. 2 shows the passing of the wing 
flanges through the hole by raising the front end of the 
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furnace. The Leeds Forge Company are prepared to supply 
either Fox’s corrugated furnaces, Morison’s suspension 
furnaces, or plain furnaces, made on this system. 








LEGAL INTELLIGENCE. 


HIGH COURT OF JUSTICE—CHANCERY DIVISION. 
21st January, 1892. 
(Before Mr. Justice RoMER.) 
NETTLEFOLDS (LIMITED) v. REYNOLDS—SAME v. SAME, 

His LorDsHIP delivered judgment in these actions, which have 
occupied his attention for no less than fourteen days. The cases 
were of considerable importance, and of great interest to manufac- 
turers and purchasers of wood serews—that is to say, metal screws 
used in tion with den articles. But the portion of the 
cases which is of the greatest public interest is that which consists 
of the observations of his Lordship and of the Attorney-General as 
to the time occupied by, and the expenses incurred in, the trial of 
patent actions. The remarks made are of particular interest at 
the present time, considering that patent actions are included in 
the “Commercial List,” which it has been suggested, in the report of 
the Joint Committee appointed by the Bar Committee and the 
Incorporated Law Society—recently published in the Times— 
might well be tried by a special judge attached to the Queen’s 
Bench Division or the Probate, Divoree, and Admiralty Division. 
No leader specially attached to this branch of the Chancery 
Division was engaged in either case. Both actions were brought 
against Mr. William Henry Reynolds, the agent in England of the 
American Screw Company, to restrain the infringement of two 
patents—viz. (1) that of the 7th of October, 1884—numbered 13,302 
—granted to William Robert Lake for ‘‘ improvements in machines 
to be used in the manufacture of wood screws,” communicated 
from abroad by H. A. Harvey ; and (2) that of the 30th of April, 
1886—numbered 5872—granted to W. P. Thompson for ‘‘improve- 
ments in machinery for forming the thread of screw bolts and the 
like,” a communication from abroad by C. E. D. Winssinger, both 
of which patents are now vested in the plaintiffs, the well-known 
Birmingham screw manufacturers. The principal defences are (1) 
improper subject matter for a patent; (2) anticipation; (3) non- 
infringement ; (4) insufficient specification. 

The Attorney-General—Sir R. Webster—Mr. Aston, Q.C., Mr. 
Moulton, Q C., and Mr. W. H. Lawson were for the plaintiffs; and 
Mr. Rigby, Q.C., Mr. Bousfield, Q.C., and Mr. Roger Wallace for 
the defendant. 

His LORDSHIP, in the course of the trial, which has lasted four- 
teen days, complained of the length of time which had been taken 
up by the case, and by the interruptions by some of the counsel on 
both sides. 

The ATTORNEY-GENERAL, in the course of his reply, made the 
following observations:—My Lord,—This case has lasted a very 
long time indeed, and I have felt keenly what your Lordship has 
said with reference to the length of this case. I hope that these 
observations, coming from your Lordship, will not be lost sight of 
by my learned friends or myself in the conduct of these patent cases; 
but I think, and I have expressed this hope publicly and privately, 
that to some extent it has become, I will not say an abuse, but a 
matter very much to be regretted, and for this reason. There seems 
to be an irresistible temptation—I am not excluding myself at all— 
to run every hare that is started by any witness, or by any chance 
observation, in order to make it a materia] issue, and therefore it 
becomes a matter of extreme difficulty, when you have to reply in 
a case, or when you have to give judgment in a case, to see that 
your mind is not diverted from the main issue in the case by a 
number of disquisitions of scientific witnesses and others—particu- 








larly professors—which, from a pasos patent law point of view, 
ought to have nothing to do with the case. wn Lord, I —_ that 
in every Court what has been said by your Lordship judicially may 


be noticed by counsel. I hope t I shall not myself forget 
to notice it in the further conduct of patent cases in this Court and 
elsewhere, and I cannot help feeling this with reference to this 
matter. I have had to read these proceedings, many parts of them, 
two or three times over in the course of the last five or six days—in 
itself no light task, as your Lordship would, I am sure, agree. I 
noticed on more than one occasion—I see it on two occasions—your 
Lordship most properly rather reproved me forinterruption. Now, 
your Lordship does not the least in the world mean, I know, that 
any apology is required from us with reference to the conduct of 
the case. Your Lordship is removed now from the atmosphere of 
the bar, and can reject what is immaterial; but I do ask your 
Lordship just to observe this—that if the case which one is in- 
stuastel to present involves certain clear issues, and if those issues 
are being overlaid day by day, and buried up in tombs, so as to 
be scarcely capable of resurrection, amid an enormous amount of 
matter which for the moment it crosses one’s mind may be imma- 
terial, sometimes a little feeling of weariness may occur to one 
which possibly may prompt one sometimes to endeavour to shorten 
proceedings, without, perhaps, doing much good. I have made 
these general observations for this reason—that they have a most 
direct bearing upon a course I propose to take in my reply, not 
for the purpose of saving myself trouble or for the purpose of 
saving your Lordship trouble—because your Lordship would not 
ask me to do either the one or the other, or wish me to do either 
the one or the other, if it were at a risk of justice not being done 
—but because the view I represent of this case is that it has been 
the policy of the defendant, from the beginning to the end of this 
case, to overlay it with immaterial matter, and to endeavour to 
discount and depreciate the value of the plaintiff's invention by 
suggestion, without proof, that the invention cr the success of the 
invention depends upon a number of immaterial matters, which I 
hope to demonstrate to your Lordship can be swept away. The 
learned counsel then proceeded to reply on the case, remarking 
that he wished to speak “‘ with perfect and honest admiration of 
his learned friend’s conduct of the case.” 

Mr. Justice Romer, in delivering judgment, said that as he had 
made up his mind on one point, his decision on which was sufficient 
to determine the actions, it became unnecessary to consider the 
other points which had been raised. With reference to the first 
action, when the patent was taken out rolling machines were 
common and well meena and were of two classes:—(1) Where 
rotary dies were used, and (2) where plane dies were used with 
plane motion. With this full knowledge the patentee had elected 
‘ to confine his claim to the first class of hi He claimed for 
a cylindrical die and a rotary machine—not for a new die generally 
or a cylindrical die generally, but only for a cylindrical die as part 
of a rotary machine. Notwithstanding the contention of the 

laintiffs, the first claim related to rotary machines. In the 

ginning of the specification the inventor referred to a ‘“‘ rotating 
cylindrical die and a stationary curved die,” and throughout the 
specification he was plainly referring to and dealing only with 
rotary machines, and on the true construction of the speci- 
fication the patentee was only claiming novelties in cylin- 
drical dies as part of a rotary machine. He could not be held 
to have patented a die per se, but a rotary machine having an im- 

rovement in the form of a circelar die. Possibly the patentee 

bad good reason for so limiting his claim. He possibly did not 
intend to make it larger than was necessary for rotary machines— 
or he might have borne in mind Croft’s previous invention. In 
ascertaining why he limited bis claim must be remembered that 
the circular had certain advantages over the Fe form—e.g., in- 
creased speed and more easy adjustment. If the patentee had 
been coming forward to say that he did not make any claim for 
plane dies, it could not have been said that he claimed in 
respect of both, and not limited his claim to the cylindrical form 
of die. Such a contention could not have been fairly made against 
him and could not be made in his favour. Nor was this a case 
where the patentee could invoke in his»favour the doctrine of 
mechanical equivalents; for he had not produced a new article, 








and no new and valuable principle was involved in or brought into 
— use by hisinvention. A well-known form of screw was pro- 

uced by his machines, and it was unn to point out that wood 
screws with alr oe ribs were generally well-known atthedate of 
his patent. The patent was for improvements in detail, and showed 
no new principle or application of a new principle. The i 
could not be said to 9 a new tool, except in the sense that any 
improvement in an old tool might be said to make it a new one. 
There was a great difference between what the patentee really 
intended, and what the ingenious engineers and counsel who had 
assisted the plaintiffs tried to make out that the patentee had 
intended. His Lordship then dealt at length with and disposed 
of the various alleged infringements—for instance, substituting 
one die for several, continual and gradual increase in the threads, 
parallelism in the centres of the lines of the threads, and heapin 
the metal into the threads so as to avoid elongation—and stated 
that in his judgment the defendant had not constructed a machine 
which was an infringement of that of the plaintiffs. That decision 
was sufficient to dispose of the ation, and it became unnecessary 
to deal with the other points raised. The action must be dismissed 
with costs, but not on the higher scale. His Lordship also shortly dis- 
posed of the second action, holding that there had n no infringe- 
ment of the patent in that case. The learned judge said he could not 
part with the cases without adding some remarks to those which, in no 
spirit of unkindness, he had ‘one during the progress of the trial. 

e thought that too much time was occupied and too much expense 
incurred in the trial of patent actions generally, and this observa- 
tion applied to the present cases. A great deal was due to the 
over-zeal of those who were prefessionally engaged in these cases 
—his Lordship did not mean only the counsel employed. There 
was in these patent actions a great deal too much elaboration in 
dealing with the details of the case—what might be called the 
“fringe” of the action. There was a want of condensation and 
compression in some of the counsel, both in examination and cross- 
examination. There were also far too many plans and models to 
illustrate minor points. His Lordship also thought the professional 
gentlemen engaged did not sufficiently credit the Judges who had 
to try these cases with the possession of common sense and intelli- 
gence. His Lordship, in conclusion, said he hoped his observations 
vo be taken in good part, and might do gvod in future actions 
of this sort. 











AMERICAN ENGINEERING NEWS. 


World’s Columbian Exposition.—According to a progress report 
issued in January, there are now twenty-eight buildings for 
general exhibits under construction, with a total area of 154 acres, 
and the total of the contracts for these amounts to 7,041,000 dols. 
Besides these there are the United States Government building, 
the Illinois State building, and the full-size imitation battleship, 
which cover 54 acres, and will cost 750,000dols. Plans for 
twenty-two of the State buildings have been submitted for 
approval. These buildings will be generally two storeys high, and 
cost from 10,000dols. to 100,000 dols. Of the forty-four States 
and Territories, twenty-six have made appropriations for their 
representation, aggregating 2,600,000 dols. Of foreign countries 
thirty-nine nations and twenty-four colonies have accepted the 
invitation to participate in the Exposition, and the appropriations 
made by foreign countries will probably amount to 000,000 dols, 
Construction is progressing rapidly on the main buildings, and 
about 3,500,000 lb. of iron and steel and 30,000,000ft. of lumber 
have been delivered on the grounds, the greater part of the 
material being already sonal or used in construction. There 
will be spent for grading and filling, landscape gardening, 
viaducts and bridges, and waterway improvements, 1,193,800 dols. ; 
for railways, ,000 dols.; for steam plant, 800,000dols.; for 
electric plant, 1,500,000 dols.; for stationary and buildings, 
100,000 dols.; for water supply and sewerages, 600,000 dols.; for 
improvement of the lake front, 200,000dols.; for the World’s 
Congress Auxiliary, 200,000 dols.; for Construction Department, 
expenses, fuel, &c., 520,000 dols.; for organisation and administra- 
tion, 3,308,563 dols.; for operating expenses during the Expo- 
sition, 1,550,000 dols.; other expenses, 58,000 dols.; a total of 
10,530,453dols. Add to this the amount estimated to be necessary 
for buildings—8,000,000dols—and the grand total sum to be 
expended by the Exposition Company stands at 18,530,453 dels. 
This does not include the expenditures by the United States 
Government, the States of the Union, or foreign countries. Of 
this 18,530,453dols. about 17,000,000dols. must be paid out 
before the gates of the Exposition are thrown open to the public 
on May Ist, 1893. The total amount which the Exposition Com- 
pany has paid out up to date forall purposes is 2,779,707 dols. 
Owing to the present enormous demands of construction, the 
expenditure is now running at nearly 1,000,000dols. a-month. In 
view of the showing given above, a statement of the Expo- 
sition’s resources will be found interesting:—Stock subscriptions, 
5,721,230 dols.; City of Chicago bonds, 5,000,000 dols.; prospective 
gate receipts, 10,000,000 dols.; concessions and privileges, 
1,500,000 dols.; salvage, 1,500,000 dols.; interest on deposits, 
33,000 dols.; total, 23,154,230dols. Only about 10,250,000 dols. 
will be available up to the time of opening the Exposition in 
aol 1893. Congress will probably make an appropriation of 
5,000,000 dols. 

Plate girder bridges.—At a recent meeting of the American 
Society of Civil Engineers, some interesting remarks in a discussion 
on Prof. Waddell’s paper on “ a ig Points in Bridge 
Designing,” were made by Mr. George H. Thomson, bridge engi- 
neer of the New York Central and Hudson River Railroad, ~ oA 
is well-known for his views in favour of plate girder bridges, and 
particularly in favour of solid floors for railway bridges, He 
pointed out the advantages of plate girders as compared with 
pin-connection or other truss bridges for short spans, they being 
cheaper in the first place, more economical in maintenance, safer 
in case of derailment, and much more easily and quickly 
erected. He stated that he is now having built a plate-girder 
bridge of 100ft. span, with solid floor to carry a ballasted road bed, 
which will not cost more than a pony lattice span without a solid 
floor. Plate girders 110ft. long can be handled and transported by 
rail in one piece, thus greatly facilitating rapidity of erection. His 
road is using plate-girder bridges quite extensively. In regard to 
solid floors, he tioned the longest span existing with such floor 
as 200ft., but stated that contracts for a 250ft. span with solid floor 
will probably be let shortly. Both of these will be truss bridges. 
He referred also to the close relation between bridge superstructure 
and substructure, and the damage which may be done to the 
masonry of the latter if provision is not made for properly seating 
the bridge and cushioning the bearings, to prevent the transmission 
of jar and vibration to the masonry. 

The block system.—The New York Central and Hudson River 
Railroad, which is one of the leading and most progressive of 
American trunk lines, runs the fastest regular train in the world 
for a distance of 400 miles, and has a track equal to that of any of 
the best European railways, has been very backward in adopting 
the block system of operation. It was the first road to introduce 
that system and interlocking into the United States, but in spite 
of its enormous traffic it has held back from a general introduction 
of the block system, and has, in consequence, suffered from 
some very serious accidents, the latest of which—a rear colli- 
sion, in which an express telescoped the rear car of another 
train—has stirred the company to prompter action. From the 
Grand Central Station, New York, to Spuyten Duyvil, a distance 
of 11 miles, including the four-track tunnel approach to the 
station, there is a block system, with a tower every 3000ft. The 
Sykes system is used. This has been extended four miles further 
to Yonkers, and is being extended 27 miles beyond to Peekskill, 
with towers at intervals of 1} miles. Contracts have also been let 
for an extension of 31 miles to Poughkeepsie, 73 miles from New 
York, with towers 2} miles apart. Plans have also been prepared 
for an extension to Albany, 69 miles from Poughkeepsie, with forty 
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towers in that distance. From Albany west to Buffalo, 298 miles 
it has just been decided to adopt a block system, probably the 
Westinghouse pneumatic system, with the Sykes system as 
auxiliary at stations. The total length of the main line, New York 
to Buffalo, N.Y., is 440 miles. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, Anp 
OTHER DISTRICTS. 

(From our own Correspondent.) 


THE chief occurrence affecting trade since last report has been 
the announcement that the joint committees of the iron trade 
wages boards of this district and the North of England, ap. 
pointed to copsider the suggestion of the amalgamation of the 

idland and Northern sliding scales, with the object of obtaining 
a fair equality between the two ironmaking districts, have met 
and have given the proposal their adhesion. After full considera. 
tion it was resolved that the scheme which had been formulated to 
carry out the amalgamation should be submitted to each board 
and that they be urged to approve the same. : 

The decision is an important one, and it is expected that special 
meetings of the Midland and Northern boards will shortly be held 
and if the recommendation of the committees be adopted, the pro- 
posed amalgamation will become an accomplished fact, and wil! 
automatically regulate the wages of more than 100,000 men. The 
separate organisation of each board will remain intact—namely, 
the Northern Board for Middlesbrough and Darlington district 
and the Midland Board for South and North Staffordshire, South 
Yorkshire, Shropshire, and Lancashire. 

The immediate effect upon the market of this resolution has 
been to strengthen the mutual goodwill existing between this 
district and the Cleveland ironmasters, but it is anticipated that 
the scheme, if carried through, will have a much more important 
bearing by lessening the competition which has hitherto prevailed 
between the Staffordshire and North of owe vor firms, and which 
has been conducted not always to Staffordshire’s advantage, 
Wages in Staffordshire will still remain 6d. per ton higher than in 
the North of England, to make up for the superior advantages 
the Northern ironworkers have in the matter of extras, but 
except for this one discrepancy, the competitive conditions of 
the two districts will be upon all fours. 

Business to-day, Thursday, in Birmingham was conducted with 
a fair amount of vigour, but there was an absence of anything like 
anxiety on buyers’ part to place orders for finished iron. Prices 
are known to fixed for the quarter, and consumers are not 
disposed to order very far in advance of necessities. The bulk 
of the business doing is chiefly for home buyers engaged in the 
miscellaneous industries of the district. Merchant demand on 
export account is not yet very brisk, though from South Africa, 
Australia, and some parts of India, good lines are coming forward, 

The mills and forges are not generally running very full time, 
the average being four days a week, but next month this amount 
of employment is expected to increase. Some works there are 
who are doing very little, but in these cases makers are mostly 
standing out for higher prices than the market will consent to 
give, and this cir t ts for their condition. Pro- 
prietors, however, state that the present price of raw materials 
soo them no option if they are not to lose <Y~ 4 

The price list of the Earl of Dudley’s Round Oak Iron Company 
for this quarter shows that the prices of this important firm 
are now, for L.W.R.O. qualities:—Bars, ordinary, £8 12s. 6d.; 
“best” bars, £10; best best, £11 10s.; and best best best, 
£13 10s., with £1 per ton extra for rivet iron. Hurst brands :— 
Ordinary bars, £7 10s.; best bars, £8 10s. ; and double best, £10. 
The prices of Messrs. Phillip Williams and Sons, of the Wednes- 
bury Oak Ironworks, are:—‘‘ Mitre” bars, £8; Mitre sheets, 
£9 10s. ; Wednesbury Oak bars, £6 10s.; Wednesbury Oak sheets, 
£7 10s., all delive works, 

In the merchant iron trade prices are continued much as they 
have lately been, at £6 10s. for bars, £6 15s. for hoops, and 
£6 7s. 6d. to £6 10s. for tube stri Common bars are £6 to 
£6 5s., and are meeting with a g inquiry, The same may be 
said of hoops and strips, which show an improvement over some 
little while ago in each department. 

Demand in the sheet iron trade continues under the average, 
and there is still much partially employed plant. Makers are 
much discussing the proposal for reforming the manufacturers’ 
association in this trade, and very divergent opinions are enter- 
tained concerning the advisability of such a step. Some firms 
seem afraid of being left without orders if they should give assent 
to the combination, and, for this reason withhold their, consent. 
The main body of the trade are, however, certainly in favour of 
the proposal, and correctly argue that it would be better if 
necessary to have less work at improved prices rather than be 
fully employed at rates which are now absolutely profitless. 

Quotations of sheets remain at the minimum figure suggested 
en Quarter Day, namely, £7 5s. for singles, £7 10s. for doubles, 
and £8 5s, for lattens, and there are many firms who refuse to sell 
at less than 5s. to 10s. above these figures. 

Some of the galvanisers give better accounts this week of the 
condition of the shipping demand, and state that they are realis- 
ing £12 2s, 6d. to £12 5s. for 27-gauge in Liverpool. A drop of 
something like 18s, 6d. per ton, which has of late taken place in 
the price of spelter, is of important assistance to these makers, 
since £1 drop on spelter means a difference of something like 
48s, per ton on galvanised sheets. 

The demand for boiler-plates is not very good at date, though 
some inquiries for best sorts are here and there coming forward. 
Much more is doing iv plates for bridge building, girder making, 
and other constructive purposes, and in plates for rolling stock 
manufacture than in boiler-plates, and as to these miscellaneous 
qualities there is not much to complain about. The prices of 
boiler-plates of repute rule from £9 to £9 10s., up to £10 and £11. 

Some good colonial and foreign contracts have been booked by 
some of the bridge builders; and India, Spain, and Japan are 
inquiring for rolling stock, as are also some of the South American 
Republics once again. i 

Much satisfaction is finding expression at the manner in which 
the scale arranged lately for a uniform rate of wages in the sheet 
iron mills is operating. The scale was initiated to lessen the unfair 
competition which existed among makers in the sheet iron trade, 
and it is proving a decided success, It applies to the wages of 
rollers, furnacemen, and shinglers, and is the first attempt of the 
kind ever made in the trade, Forty works are regulated by it, and 
its success is likely to encourage imitation. 

Steel makers are experiencing a good demand for steel for 
working up and constructive purposes, alike in the form of bars, 
billets, hoops, and plates, and considering the quotations pre- 
vailing in other districts, fair prices are being realised, though it 
must be admitted that this is not saying much, The Lilleshall Iron 
and Steel Company quote blooms £5 ; , £6 15s.; and billets in 
proportion ; while the Staffordshire Steel and Ingot Company 

uote £6 15s. for bridge and girder plates; £6 for angles, and 

6 10s. to £7 for large bars for shafting purposes, 

In the pig iron trade the tactics going on in the Scotch market 
are much discussed, but until some explanation is forthcoming 
of the real object aimed at, opinion is withheld here concerning the 
wisdom or otherwise of the operations. | this market is not 
likely to be much affected by the conditions. Prices here are well 
sustained on the recent basis of 46s. 6d. to 47s. for Derbysbires, 
delivered to works, 9d. to 1s. less for Northamptons, and 48s. at 
stations for Lincolns. Staffordshire pigs are 37s. 6d. to 38s. 64. 
for minimum qualities, 46s. 6d. to tbe 6d. for part-mines, and 
62s. 6d. upwardg for hot-air all-mine. ‘ 

Another link in the Staffordshire iron trade of the past has just 
been severed, Mr. Caleb Bloomer, once an important ironmaster, 
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paving died a few days ago. He was the son of the late Mr. Boaz 
Bloomer, the former owner of the Pelsall Ironworks. In the 
height of the prosperous state of the Staffordshire iron trade, Mr. 
Caleb Bloomer os » 44 palatial and expensive establishment. 

A new anchor for the mercantile service has, during this week, 
been brought under the notice of Lloyd’s South Staffordshire 
Testing Company, Tipton, which is in the form of a modified 
nattern of Cox’s patent stockless Martin anchor improved. It is 
manufactured of wrought iron, and was tes to the enormous 
strain of 400 per cent. above Admiralty proof strain, and then 
not broken, with the exception of the shoulders of the arms 
being slightly fractured in several places. ‘The total weight 
of the anchor was 2cwt, 2qr. 141b., and the amount of strain 
95 tons 12cwt. 2 qr. ; 

It may not be without interest to state that Mr. George Tangye 
and his son, Mr. Allan Tangye, have just left England on a visit to 

lon. 
a directors of John Bagnall and Sons, ironmasters, West 
Bromwich, have decided to pay an interim dividend at the rate of 
5 per cent. per annum on the paid-up capital for the half-year 
ended last Christmas, 

The directors of the Oldbury Railway Carriage and Wagon 
Company announce an interim dividend at the rate of 5 per cent. 

rannum on the ordinary, and at the rate of 6 per cent. per 
annum on the preference shares of the company. 

The E tive C ittee of the Birmingham and District 
Railway Rates Association state that the formation of a new 
classification of merchandise and the revision of maximum rates 
and charges, in pursuance of the Railway and Canal Traffic Act, 
1888, has now n completed as regards the following railway 
companies, against whose schedules the association lodged objec- 
tions in 1889:—The London and North-Western, the Great 
Western, and the Midland report states that during the present 
year an inquiry into the rates and charges upon canals, similar to 
that held with reference to railway rates and charges, will, in 
pursuance of the Railway and Canal Traffic Act, 1888, be com- 
menced by the Board of Trade. 











NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester.—As I have pointed out in previous reports, the 
gigantic speculative corner in Scotch warrants has for a long time 
past tended largely to the want of confidence with regard to the 
future, and the consequent restriction of business. This, of course 
has been due to the uncertainty as to how long the syndicate could 
maintain their position, and the sudden breakdown in prices at 
Glasgow during the week has naturally tended to intensify the 
feeling of distrust as to the future. There have been all sorts of 
speculations as to the causes which have brought about the present 
position of affairs, but the most generally accepted version is that 
the syndicate, who have hitherto, in order to maintain their prices, 
been taking e | the surplus supplies of pig iron offering in the 
market, have, for the present at least, cease: mee ge | further, with 
the result that this surplus iron has been offe at the very con- 
siderable drop in prices recorded during the last few days. 
Whether this really foreshadows an early collapse of the syndicate 
can, of course, be only matter of conjecture, but for the time being 
business in pig iron is practically suspended until there is some 
more definite outcome of the present situation. 

The Manchester Iron E ge on Tuesday was fairly well 
attended, but the market was altogether in a disorganised condi- 
tion, owing to the sudden and unexpected breakdown in warrant 
prices at Glasgow ; and, at any rate, so far as pig iron is concerned, 
further buying was for the time being held absolutely in abeyance. 
As regards Lancashire and district brands, makers’ quotations 
remain inally unchanged, hire pig iron being quoted at 
46s, for forge to 47s, 6d. for foundry, Lincolnshire averaging 45s, 
for forge to 45s, 6d. and 45s, for foundry, with Derbyshire ranging 
from 46s. for forge to 48s, 6d. and 49s. up to 50s. for foundry, less 24, 
delivered equal to Manchester; but there was really nothing doing, 
both buyers and sellers preferring to wait the further development of 
the course of events, So far as outside brands were concerned, 
these were necessarily more directly affected by the fluctuations in 
Glasgow, and there was no disposition whatever to buy at any 
price. Representatives of makers had really no quotations what- 
ever, but merchants here and there were prepared to sell at very 
low figures, Middlesbrough being offered at 45s, 4d. net cash, 
delivered equal to Manchester, Eglinton at 49s. 6d., and Glen- 
garnock at net cash, for forward delivery at the Lancashire 
ports, but there were no buyers even at these figures. Very much 
the same remarks apply to hematites, makers of which still quote 
about late rates, averaging 56s, 6d. and 57s. for good ordinary 
foundry qualities, up to 58s. for some special brands, less 24, 
delivered here, but no orders of any moment have been booked, 

Only a very limited business has been done in finished iron, with 

rices, if anything, weak. For delivery in the Manchester district 
ocal bars could be readily bought at £6, and North Staffordshire 
qualities at £6 2s. 6d,; sheets average £7 5s. to £7 10s. for 
merchant, to £7 15s, for galvanising descriptions, with the usual 
extras for doubles; and hoops £6 7s, 6d. for random, to £6 12s, 6d. 
for special cut lengths. 

For stee) plates there are still very few inquiries stirring, con- 
sumers holding back until they can place orders at lower prices 
than makers seem disposed to accept. Nominally makers still 
quote £7 7s, 6d. for the best boiler-making qualities delivered in 
the Manchester district, but £7 5s. would represent the full price 
obtainable in the market, and even this figure would scarcely bring 
forward much business. _ 

In the metal market there is a fair business doing, but list rates 
for brass and copper tubes have been reduced 4d. per ib. For 
delivery in the Manchester district quotations are now as under :— 
64d. for solid drawn brass boiler tubes, 7d. for solid drawn surface 
condenser tubes, 7d. for solid drawn copper tubes, 74d. for 
be mag copper, gas, and steam tubes, and 74d. for brazed brass gas 
ubes, 








Throughout the engineering trades the position remains very 
much the same as reported of Tate, a fair amount of activity being 
still maintained in most departments, but the new work in prospect 
for the future is generally of no great weight. As regards the 
shipbuilding trade there is some improvement noticeable, and most 
of the yards on the Mersey are now well supplied with work pretty 
well over the remainder of the year. Messrs. Laird Bros., of Birken- 
head, have recently booked an order for a transatlantic cattle-carry- 
ing steamer very similar to several they have recently built, anc 
which will embrace all the latest ideas and modern improvements in 
vessels designed for this special class of trade. They have also just 
completed a small twin-screw steamer for the South American 
coasting trade, named the Oriente, which has been specially 
designed for passenger and cargo traffic, and during her prelimi- 
nary trials very satisfactory results were obtained, a mean speed 
of 12} knots being secured, which is considerably in excess of the 
contract requirements, 

Some time back in my ‘ Lancashire Notes” I briefly described 
& new design in propellers for steamships, patented by Mr. Myers, 
of Manchester. Recently further experiments have been made 
with this new propeller, which it will be interesting to notice. 
Twin-screws of this design have been fitted on one of the Woodside 
ferry-boats running between Liverpool and Birkenhead, with most 
satisfactory results, the speed of the boat having been increased 
whilst the vibration, which with the ordinary twin-screws had 
previously been a most disagreeable feature, was very considerably 
reduced, and the boat itself was more entirely under control. The 
new propellers fixed to this boat had, however, not been specially 
designed for her requirements, and Messrs. Fawcett, Preston, and 
Company, of Liverpool, who are the makers of the new pro- 
peller, are replacing them with propellers of a coarser pitch and 
pd s bigger diameter, which will, no doubt, prove still more 
efficient, 





A rather quieter tone is reported generally throughout the coal 
trade, especially as regards the better qualities suitable for house- 
fire purposes; whilst common round coals for steam and iron- 
making “on and engine classes of fuel, are only in moderate 
demand. There is, however, no actual pressure of surplus supplies 
upon the market, which to some extent is no doubt due to the 
indifferent manner in which colliers at many of the pits are work- 
ing, and prices remain steady at late rates. At the pit mouth best 
coals average 12s, 6d.; seconds, 10s. 6d. to 11s.; common coals, 9s. 
to 9s. 6d.; steam and forge coals, 8s. to 8s, 6d.; burgy, 6s. to 
6s. 6d., up to 7s, for special sorts; best slack, 5s, to 5s. 6d.: 
medium, 4s, 3d, to 4s, 9d.; and common sorts, 3s, 3d. to 3s. 9d. 
per ton. 

For shipment there is still a fairly-active demand, and good 
qualities of steam coal are readily fetching from 10s. to 10s. 6d. 

r ton, delivered at the Garston Docks or the High Level, 

iverpool. 

Barrow.—The hematite pig iron trade of this district is in a very 
weak condition. On Monday there was a scare on in the warrant 
market, caused by the realising of about 50,000 tons of warrants, 
and prices went down to 46s. 6d. net cash. Since then, however, 
they have improved to 46s, 8d. net cash. The position of makers has 
not been materially affected, and they are in the meantime engaged 
in the production of the iron the orders for which were booked 
some time ago, They have about three months of work in hand 
at the present rate of producti The d d from home and 
foreign sources is without life, and buyers do not show any dispo- 
sition to place orders of any size. e business that has been 
done by makers during the past week has been on a smali scale, 
and solely of deliveries that are wanted as soon as possible, there 
being no transactions for iron for forward delivery. Makers are 
— 48s. for parcels of mixed numbers of Bessemer iron, net, 

-0.b, 

There are 42 furnaces in blast in the district, and 35 standing 
idle. Before the scare the stocks of hematite warrants were re- 
duced to the extent of 605 tons, and represented in the aggregate 
143,351 tons, being 736 tons less than on December 31st. 

The steel trade is without change. The demand for almest 
every description that is manufactured in the district is as quiet as 
possible. The mills are fairly employed in Furness, but have not 
so very much work in hand. Rails are in small demand, and heavy 
sections are at £4 2s. 6d., light sections at £5 15s., and colliery 
rails at £6. The inquiry for steel shipbuilding is easy. The 
orders offering are fewer, but a fair amount of work is held. Ship 
plates are at £6 2s, 6d., angles at £5 15s., and boiler plates at 
£6 17s, 6d. Hoops are only in fair demand, and are being quoted 
at £7 per ton. ere is a fairly brisk demand for tin-plate bars, 
and some good orders are held, and the quotation is steady at 
£410s. Blooms are a somewhat slow trade. Ordinary sections 
are at £4 2s, 6d., and best hammered sections are at £5 2s. 6d. 
There is only a poor demand for both slabs and billets, which are 
quoted at £4 5s. each. There is nothing doing in the steel wire rod 
trade, and No. 5 standards are at £6 12s., and No. 6 at £6 15s. 

There is nothing new to report in the shipbuilding and engineer- 
ing trades. They have a full programme before them, and are 
likely to be busy for some considerable time to come, and in the 
meantime are in course of negotiation for new work. 

The hematite iron ore trade is quiet, the inquiry from all sources 
being small. Average qualities are at 10s. per ton net at mines, 

Coal and coke are in slow consumption. East Coast qualities of 
coke are at 19s, per ton delivered. 

The shipments of pig iron and steel for the week represent 
16,270 tons, as against 10,338 tons in the same week of 1891, an 
increase of 5932 tons. Up to date 57,079 tors have been shipped, 
against 50,243 tons last year, an increase of 6836 tons. 

Last week Mr. James Bigg, of Avondean, Barrow, died after a 
week’s illness from an attack of influenza. Mr. Bigg, thirty-six 

ears ago, took charge of the office of Messrs. Schneider and 

annay, when the furnaces were first built at Barrow. He was 
afterwards appointed secretary to the Barrow Hematite Steel 
Company, and occupied that position for very many years, until 
two years ago, when Mr. Butchart was appointed secretary, and 
Mr. Bigg took the duties of treasurer of the ——- position 
he held right up to the time of his illness. He was tly 
saeeee by a large circle of friends, and his loss will be keenly 

elt. 











THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 


HOvsE coal is still being steadily called for, both on home and 
foreign account. The metropolis is taki a full average 
tonnage, although the recent severe weather enabled coal- 
owners to obtain about a shilling per ton more than in Decem- 
ber. Best Silkstones are now quoted at about lls. 6d. to 12s. 

r ton; Barnsley, 10s.; and other qualities 9d. to 1s, per ton 
ower. To Hull and Goole a good quantity, quite up to expecta- 
tion, is being sent in steam fuel, and the railway companies are 
having deliveries freely made. The pits supplying locomotive 
fuel are working regularly, but there is much disquietude over 
recent concessions to the companies, and the outlook at present is 
anything but promising. The weakening of values in railway coal 
has led other consumers to make demands for reductions, and the 
effect is to unsettle trade and cause several contracts to be held in 
suspense. For gas coal there is a capital demand, very little 
being done on the open market. Engine slack in the best qualities 
makes from 5s. to 6s, per ton, lower grades very irregular and 
weak, Coke in small request at unaltered values, 

The coming conference between coalowners and a deputation of 
the colliers is looked forward to with great interest. Negotiations 
are taking place between the colliery proprietors of the South and 
West Yorkshire coalfields with a view to having the meeting one 
thoroughly representative of the county. Very little expectation 
is entertained of the result. A compulsory week of five days’ work 
is regarded as ———- The question bristles with thorny 
points, owing to the conflicting interests involved, the favourable 
or unfavourable location of different collieries, the railway rates, 
and the varied qualities of coal raised. 

The heavy industries continue in much the same state as last 
reported. For railway material the demand is fully maintained, 
and foreign requirements are likely to prove important later on. A 

ressure from the Continent, the Col , and the South American 

epublics, could be ill met with in the face of the very large home 
trade ; but it would be a great benefit to the iron industry, which 
seems to go from bad to worse. Local quotations do not seem to 
alter materially ; but the operations in the Northern markets have 
an unsettling effect, which is not favourable for the restoration of 
that confidence which can alone bring back any active and healthy 
business, A noteworthy increase has taken place in the purchase 
of Bessemer material; particularly in railway tires, axles, and 
wheels. Bessemer billets, of special carbons, are quoted at 
@ 17s. 6d. to £6 per ton. Hematites, delivered in Sheftield, fetch 

. per ton, 

I find, on inquiry this week, although trade is usually very quiet 
in the opening month of the year, a general agreement that 1892 
will not be at all a brisk year in the lighter staple trades, as it is 
undoubtedly certain to be more languid in several heavy depart- 
ments, 

The well-known machinery business of the late Mr. Thomas W. 
Hand, Equitable Works, Sheffield, has changed owners. A large 
trade has been done for the last twenty years with the East Indies 
and South America in machinery and engineers’ tools of all kinds, 
Mr. Hand died last September, and the business has come into 
the market, the purchaser being Mr. George Addy, M.I. Mech. E., 
Waverley Works, Sheffield. Mr. Addy, who will superintend the 
continuance of the business, read a paper at one of the London 
meetings of the Mechanical ineers on ‘‘ Milling Cutters,” which 
received favourable notice both in this country and the States, 








Mr. Addy is devoting special attention to labour-saving machinery 
and economical steam engines. 

The hopes of the skate makers have been again dashed by a 
return of spring-like weather. A considerable number of skates 
was sold during the frost, but the shelves were not quite cleared, 
and unless hard weather is resumed the manufacturers and mer- 
chants will have as many on their shelves waiting next season’s 
trade as they had in the end of 1891. The home business has been 
seriously attenuated of late years by the competition of German 
and American houses, 

Advices from Solingen and R heid represent these German 
centres of the cutlery and file trades as very seriously affected by 
the McKinley Tariff Act. It was inevitable that Germany should 
feel its adverse operations acutely, for the tariff aims directly at 
the very grades of goods produced by that country. German 
manufacturers have always gone for the cheap lines, thus getting 
largely into their hands the bulk of the business. The promoters 
of the Act knew that in this class of goods the Americans were 
beaten by the Solingen houses. They therefore put up the tariff 
and the German is shut out. In Sheffield several houses are hard 
hit, but others find an increasing call for the superior grades. The 
raising of the lower qualities has induced buyers to pay a little 
more and take good Sheffield wares. If this policy is continued 
and extends, several local manufacturers will benefit by the Act 
which deals out damage to others. The makers of the low-grade 
goods, and, to a lesser extent of the middle-class kinds, can never 
hope to recover the ground they have lost, 











THE NORTH OF ENGLAND. 


(From our own Correspondent.) 


EVER since the middle of December, and up to the beginning of 
this week, the iron market remained at one dead level of dulness ; 
but this week a decided change has come over the state of affairs, 
though it is to be regretted that it is not one that can be regarded 
as satisfactory, for it has been altogether a speculative movement, 
and has made the position of producers even less favourable than 
it has been, pig iron prices having been forced further down, not- 
withstanding that they were too low before to be profitable. There 
certainly has not been a great deal of business doing; but the 
excitement on the market has been very great, and it has been 
quite disorganised in consequence. Sellers of Middlesbrough 
warrants were pretty numerous in the early part of the week ; but 
buyers could seldom be met with, as consumers consider that 
their best interests will be met if they look on until the market gets 
more settled, and it can be seen that no further reductions in 
prices are to be expected. At present they are simply waiting to 
see ‘‘which way the cat jumps,” as the tendency of the values of 
pig iron is still downwards, 

The cause of this week’s undesirable change was altogether the 
action taken with respect to Scotch warrants; these for some 
months past have not been allowed to fall below 47s. per ton, the 
London syndicate being the arbiters in this, for, as they were the 

rs of the whole of the stock of Scotch warrants, they had 
the power to fix the price below which they should not be sold. 
Of course they could not arrange that this should be paid, and for 
weeks past the daily report has been ‘‘ No Scotch business done,” 
for buyers would not give anything like 47s., this being much too 
high when compared with the rates at which other pig iron could 
be bought. Accordingly they left Scotch warrants ‘severely ” 
alone, and took a good deal ot Cleveland. On Monday and Tues- 
day last, however, the price of Scotch warrants fell 4s. per ton, 
viz., to 43s., and this caused considerable consternation, com- 
pletely disorganising the market, and causing a fall of 1s. per 
ton in Middlesbrough warrants and 6d. in hematite. 

It was rumoured that the London syndicate had tired of their 
bargain, and determined to ‘‘ unload.” On the assumption that the 
syndicate had retired, many of the holders of Middlesbrough and 
hematite warrants were frightened into selling largely, heavy lots 
being thrown on the market. There is no doubt that when the 
syndicate do endeavour to get relieved of their bargain, there will 
be a rapid fall in prices all round, for unquestionably they cannot 
get anything like even the 43s, they are now asking, for this is 
still 6s. above Middlesbrough iron. It was reported that a large 
business was done in warrants in the early part of the week, but 
it was Middlesbrough and hematite warrants which were sold, and 
not Scotch. The only sellers of the last-named could be the 
London syndicate, for no one else had any, and they only offered 
1000 tons, of which they sold 500 tons. The fact appears to be 
that the London syndicate is as strong as ever, and that the reduc- 
tion to 43s. was made, not because they desire to clear out, but for 
another purpose. No doubt they would be glad enough to be rid 
of their bargain, but they can only get out now by incurring 
an enormous loss. It is said they were negotiating last week with 
a view to get the burden on other shoulders, but their terms were 
too onerous. The reduction in price seems to have been brought 
about in the following manner :—For some time past, in order to 
keep their position impregnable, and that their plans might not 
be trustrated by the competition of others holding Scotch warrants, 
the London syndicate have bought up all the iron that was newly 
placed im the public warrant stores, and they were every day open 
to buy it at 47s. As this was a price much above what the makers 
could get for their iron from consumers, they have sent iron 
freely into Connal’s stores lately, and sold the warrants to the 
syndicate. They have thus been making a very good thing out of 
it, and the syndicate has made this move with the double purpose 
of stopping the game and bringing about a lessening of the make. 
By reducing the price they will purchase warrants to 43s., they 
have made it unprofitable for makers to store the iron, so that 
there will be less to buy up, and what there is will be got ata 
saving of £100 per warrant. It is certain that the consumers or 
general public would not buy Scotch warrants at 43s. even, 40s. 
is the outside that, as a rule, they would give, and if they come 
down to this then Middlesbrough No. 3 will have to be reduced 
to 35s. 

The quotation for No. 3 Cleveland G.M.B. now is 37s. per ton 
for f.o.b. prompt delivery, or 1s. less than the figure which had 
ruled steadily tor the previous six weeks, and below which it did not 
seem likely that prices would descend. If it had depended upon 
legitimate trade it would not have done so. It is unfortunate for 
them that there has been this further reduction, because their 
prices were already below cost, and it will be difficult to bring 
down the expenses of production. The lower qualities of pig iron 
have not been so much affected as No. 3, and have only fallen 6d., 
No. 4 foundry being at 36s, 6d.; grey forge at 36s.; mottled at 
35s. 6d., and white at 35s., all being for early delivery ; indeed no 
one will either buy or sell for forward delivery now. Middles- 
brough warrants were down to 36s. 54d. cash on Monday, but 
on ‘Tuesday they stiffened to 36s. 94d.; but on Wednesday 
fell off again to 36s. 5d. cash. The stock of Cleveland pig iron in 
Connal’s stores on Wednesday evening was 158,642 tons, or 4174 
tons increase this month. Kast Coast hematite pig iron has not 
been much affected by the fall in warrants and in Cleveland pig, 
because makers are well supplied with orders, and have good 
prospects. They continue to quote 48s, per ton for mixed 
numbers, though hematite warrants are down at 46s. 63d. cash, 
but they cannot compete in the North-East of England at this 
difference. 

The Grosmont Ironworks, near Whitby, which were offered for 
sale by auction at Middlesbrough in November at an upset price of 
£10,000, and again last week without a reserve price being named, 
have been privately sold to Mr. Arthur Gladstone, of Gladstone 
and Carnforth, West Hartlepool. The price has not transpired, 
but at the sale last week £5800 was offered by Mr. John Hutton, 
ironfounder, Whitby, and, no more being bid, the property was 
withdrawn. 

The manufactured iron and steel prices are quite unaffected by 
the collapse in warrants and ordinary pig iron; indeed in almost 
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all branches the tendency is rather upwards, for most of the works 
are well employed. The railmakers complain greatly of the dulness 
of trade; last week it looked as if business were about to pick up a 
little, there being a considerable number of inquiries, but the state 
of affairs in the warrant markets this week has caused people to 
back out. The plate and angle producers are so full of work that 
they can hardly keep abreast of their contracts; but if the strikes 
n the shipbuilding and engineering industries are not speedily 
ended, and if they extend as threatened, then the production at 
plate and angle mills will have to be reduced. Iron ship-plates 
are £5 7s. 6d.; steel ship-plates, £6; iron boiler-plates, £6 7s. 6d.; 
steel boiler-plates, £7 ; iron ship les, £5 5s.; steel ship-plates, 
£5 17s. 6d.; common iron bars, £5 12s. 6d.; stanchion bars, 
£5 7s. 6d.; all less 24 per cent. f.0.t. at producer’s works, and even 
more has to be paid where the orders are for small quantities. 
Heavy steel rails can now be bought at £4 per ton at works. It is 
stated that the Japanese Government have decided to order from 
Sir W. G. Armstrong, Mitchell, and Co., of Elswick, a cruiser of 
3600-tons displacement, and 15,000 indicated horse-power, capable 
of wey og] 24 knots per hour. She will thus the fastest 
cruiser in the world. 

The Board of Conciliation and Arbitration for the Manufactured 
Iron and Steel Trades of the North of England holds its twenty- 
third annual meeting at Darlington to-day—Friday—when, in 
addition to the ordinary business, the proposal of amalgamating 
the wages’ sliding scales of the North of England and the Midlands 
will come up for consideration. At the conference of representa- 
tives of the two districts, held at Manchester a week ago, the 
Midland delegates, both employers and employed, were very much 
in favour of the scheme. 

The labour difficulties in the engineering, shipbuilding, and coal 
trades, are creating considerable disquietude in the district. In 
the coal trade there seems to be great probability that there will be 
a strike of the whole of the Durham miners, which cannot but be 
disastrous to the various industries. The Durham coalowners some 
time ago claimed a 10 per cent. reduction of wages, trade havi 
fallen off very materially, and besides this other districts 
secured reductions. The representatives of the miners and the 
owners had a conference a few days ago, and the former to 
ask the miners to vote by ballot upon three questions :—(1) ether 
they would consent to 10 per cent. reduction being made at once; 
(2) whether they would agree to submit the whole uestion to 
arbitration ; and (3) what reduction they were pre to accept 
at once, if Question 1 was not answered in the affirmative. A good 
many miners are kicking against this, and a number of lodges have 
returned the papers untouched. They say there should have been 
a fourth question, viz., whether they should resist any reduction 
being made. The miners’ executive have therefore decided to 
issue amended ballot papers on which this question is inserted, and 
the result will be known in a few days. The strike of platers’ 
helpers at a number of the shipyards has caused considerable 
inconvenience and loss, for the me have been stopped altogether 
and the strike threatens to extend. The employers claim 6d. per 
week reduction at once, and 6¢. more in March. The men are 
willing to agree to the first reduction, but refuse to con- 
sent to the March reduction. The platers have endeavoured 
to get other helpers to replace the strikers, but have not suc- 
ceeded. One of the most unreasonable of stoppages is that caused 
at Messrs. Palmer’s Jarrow Works by the dispute between the fitters 
and plumbers. This is a new phase in the history of trades’ 
unionism—strikes because of disputes between the men them- 
selves. In the summer work was stopped at several shipyards 
because the joiners and carpenters quarrelled about the work that 
ought to be done by each, and later on the fitters and plumbers 
had asimilar quarrel. The matter was after a strike referred to 
arbitration, and because the fitters did not get from the 
arbitrator all they wanted they withdrew from the con- 
ference and have recommenced the quarrel, and the works, 
although under heavy engagements, have to stand idle in 
consequence. The masters have no concern in the dispute, but 
they are great sufferers by this wrangling. The policy of 
the discontented engineers is, to say the least of it, unreason- 
able, and the employers at the associated owners’ meeting have 
given notice that they will discharge 25 per cent. of the engineers 
weekly if no amicable arrangement is come to. At several yards 
the first batch have received their notices; but the et 75 
per cent., as a rule, are not going to wait to be discharged. They 
gave in their notices at once, so that work will cease at nearly all 
the yards and engineering shops in the district at the close of this 
week, It is very annoying to have these misunderstandings 
among sections of the men. The work referred to is, of course, 
piecework. The tin-plate workers and plumbers also have a 
quarrel on the same point. 

The coal trade is decidedly duller, and prices are weak. The 
Consett Iron Company has closed the Iveston Colliery, near 
Durham, which had an output of 2000 tons per week, owing to the 
slackness of the demand. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


A REMARKABLE change has occurred in the Glasgow pig iron 
market this week. In the course of Monday and Tuesday the 
prices of Scotch warrants dropped from 47s. cash to 43s. The 
price had been maintained near 47s. for about six months by the 
London syndicate. For some weeks past the quantity of iron 
going into store has been increasing, and last week nearly 2000 
tons was added. Warrants were being issued for this iron and 
sold in the market. The syndicate was obliged to buy all that was 
offered at 47s., or allow the market to drop and its holdings to 
depreciate. Apparently makers were quite satisfied with the 47s., 
and were prepared to go on selling all their surplus make to the 
syndicate at that price. The result of this could only be, of 
course, to make the syndicate’s position worse and add to its 
pecuniary losses, if indeed it has lost money by cornering pigs, as 
most people suppose. The syndicate did not jappear on Monday 
to buy what was offering as usual, and the price fell away to 44s., 
and afterwards to 43s. Some business has been done at lower 
rates than these for forward dates, but these transactions are said 
to have taken place between local brokers. Dealers hold aloof 
from Scotch pigs, and are likely to continue doing so until there 
is an absolutely free market. The prices of Cleveland iron fell 1s., 
and those of hematite 6d., large sales of both taking place when 
Scotch gave way. 

The prices of makers’ iron have fallen in sympathy with 
warrants, although not entirely to the same extent. G.M.B., 
Govan and Monkland, f.o.b. at Glasgow, Nos. 1, 44s.; Nos. 3, 
43s. 6d.; Carnbroe, No. 1, 47s. 6d.; No. 3, 47s.; Clyde, No. 1, 
53s.; No. 3, 50s.; Gartsherrie and Summerlee, Nos. 1, 53s. 6d.; 
No. 3, 51s, 6d.; Langloan and Calder, Nos. 1, 54s.; Nos. 3, 
51s. 6d.; Coltness, No. 1, 56s.; No. 3, 51s. 6d.; Shotts, at Leith, 
No. 1, 54s.; No. 3, 52s.; Carron at Grangemouth, No. 1, 56s. 6d.; 
No, 3, 52s, 6d.; Glengarnock, at Ardrossan, No. 1, 54s. 6d.; No. 3, 
49s,; Dalmellington, No. 1, 49s.; No. 3, 48s.; Eglinion, No. 1, 
48s, 6d.; No. 3, 47s. 6d. 

Consumers of forge iron have been obtaining supplies at rather 
lower prices, which have thus partly nr do | the fall in 
warrants, 

Since last report one additional furnace has been put on ordinary 
pig iron, and one on hematite, while one has been withdrawn from 
sic. There are now 48 furnaces producing ordinary and special 
brands, 23 hematite, and 6 basic, total 77, compared with 76 last 
week, and 6 in the corresponding week of last year. 

The finished iron trade is not improving to the extent that 
could be desired. The makers are able to find full employment for 
the present—in several cases, however, not without some difficulty 
—but the demand for forward delivery is disappointing. The 


state of the market has not been mended by the severe break that 
occurred this week in the prices of pigiron. It is believed that 
consumers will thereby be encou to hold off in expectation of 
lower rates. When the makers of finished iron conferred together 
two or three weeks ago as to prices, they were constrained to 
support former quotations, on the ground, not of the demand, but 
because of the high costs of raw material and fuel. If pig iron 
should now settle down to a lower level of prices, it is likely that 
bars, sheets, &c., will be obtainable on easier terms. The inquiry 
for unbranded iron for the Eastern market is quiet, but makers 
are hopeful of some business of this description coming forward 


soon. 

In the steel trade there is a fair amount of activity, but forward 
business is scarce, and the demand for shipbuilding steel is very 
quiet. Very few new contracts are being placed owing to the 
extreme depression in the freight market. 

The coal trade is ina rather uncertain state. There is a brisk 
inquiry for the better qualities of furnace coals, chiefly because the 
colliers have been restricting the output, and there is some likeli- 
hood of this policy being continued. For ell and main coal there 
is a fair demand, but steam coals are quiet. Prices at Glasgow 
harbour are—main, 8s, to 8s. 6d.; ell, 8s, 9d. to 9s.; splint, 9s. 6d.; 
steam, 10s, to 10s. 6d. 

It has been resolved to amalgamate the business of the Clyde 
Coal Company with that of Mr. John Wilson, the new concern to 
be known by the title of Wilson’s and Clyde, Limited. The £3 
shares of the Clyde Coal Company—upon which a dividend of 
about 80 per cent. was paid for the past year—have been selling 
on ‘Change as high as £13. The combination, when carried into 
effect, will form one of the largest colliery concerns in the country. 

The dispute on the question of a reduction of wages in Fife and 
Clackmannan has proved difficult of settlement. A few days ago 
a conference tool: place between representatives of masters and 
men, when the former ted to be satisfied with a 7} per 
cent., instead of 10 per cent., reduction. The miners of Fife 
voted by a majority in favour of the 74, but those of Clackmannan 
gave notice of their intention to strike. It is believed that the 
matter, however, will be amicably adjusted. 











WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Up to the middle of the week there was a very brisk tone in the 
coal trade at Cardiff, and on several occasions, to save demurrage, 
exceptionally high prices were obtained. Even now the latest 
quotations are high, best steam selling from 14s. 6d. to 14s. 9d., 
and seconds 14s., while very ordinary dry coal is quoted at 12s, 9d. 
Small coal is still at a good price, 6s. 6d. to 6s. 9d. 

I found on Saturday last on Change, and mixing amongst lead- 

ing coalowners and shippers, a hopeful state of trade. Many were 
booked up to the middle of February, and some to the end. The 
nao impression seemed to be, that if the colliers refrained 
rom being obstructives, “a year’s trade was in front.” 
As cause, unquestionably, of the later rush, was the temporary 
stoppage during the sliding scale arrangement and discussion. 
This caused an abstraction of 200,000 tons of coal, and led to a 
good deal of activity at the docks, in offices, and at collieries. 
For forward deliveries prices are now getting a little easier. A 
free demand exists for house coals, and last prices were firmly 
maintained. These were as follows :—Best house, 14s, 6d. to 15s. ; 
No. 3 Rhondda, 13s. 6d.; brush, 1ls. 6d.; small, 8s. 3d.; No. 2 
Rhondda, lls. to lls. 3d. Swansea price for best anthracite is 
15s. to 15s. 6d., and steam coal from 12s. 9d. Patent fuel is 
moderately brisk, and at Cardiff price is 13s. 6d. to 14s.; Swansea, 
12s. 6d. to13s. Last week Swansea exported 2500 tons to France ; 
1550 to Italy, and 2500 to Algeria. 

Strong efforts are being made in Monmouthshire and South 
Wales to bring the colliers into agreement and union with the 
Miners’ Federation, but it has been pointed out at several meet- 
ings of late that this cannot be done and retain the advantages of 
the sliding scale. 

‘*Mabon,” W. Abraham, M.P., was especially pointed in his 
denunciation of such a union at a meeting held in Pontypridd on 
Tuesday. The Miners’ Federation, he said, believed in governing 
the wages of the whole kingdom bya simnitaneous and general 
movement, but experience showed that prices in certain parts were 
higher than in others, and, in the case of Wales, they had seen of 
late that when the market necessitated a reduction of wages it was 
taken out of the 15 — cent. advance they enjoyed over the 
colliers’ in the Miners’ Federation. For that superiority they were 
under obligation to the sliding scale, so the Miners’ Federation 
had failed to bring its own miners up to the same level as those of 
South Wales. In conclusion, he urgently advised the colliers of 
South Wales not to commit themselves to any organisation until 
after next Tuesday’s delegate meeting. 

This canvass of the Miners’ Federation promises to afford a good 
deal of discussion, and in some quarters trouble is feared. Other- 
wise colliers are a good deal settled down, and are in full work. 
‘*Mabon’s Day” next week, it is feared, will cause the usual 
upset. As a rule—shown by statistics—scarcely 40 per cent. of the 
colliers work on Mabon’s Day, only 60 per cent. on the Tuesday, 
85 per cent. on Wednesday, and it is Thursday before all are in 
full work. 

It is estimated, considering the competition of other countries, 
that coal must be lowered to 12s. per ton, and the interests of coal- 
owner and collier will be served by this and an increased output. 

It is stated in good quarters that high prices have lost some good 
contracts for Wales, hence a falling off to France. 

I know one leading shipper in particular, who always maintains 
that 12s. is a fair price all round for best steam, and at that 
figure not only would other industries be benefitted that are now 
struggling, but an increased demand would set in in one way by 
steamers not putting up with makeshifts, or being stinted. 

A dispute at the Great Western Colliery, Pontypridd, is to be 
relegated to the Sliding Scale Committee. 

An interesting gathering has just taken place at the Pontypridd 
chainworks to test a rope cap patented by Mr. Rees, of Ywyshir. 
Many leading mining agents and managers were present. A 
piece of Elliot’s lock coil rope, 14ft. long, by lft. ly;in. dia- 
meter, plough steel, with a patent cap on each end, was taken 
and submitted to the usual strain. At ten tons the rope was 
examined and fcund to be intact. At fifteen tons the rope was 
seen to be lengthening; at twenty tons it was jin. longer; at 
twenty-eight tons the outside was seen to be giving way; at 
twenty-nine this layer colla , and at thirty-one tons the 
remaining body of the rope broke in two, The cap is regarded 
as a great success, and a company is to be formed to carry it out. 
Local inventors are busy. Mr. D. P. Matthews, of Newport, 
has brought out ‘nickel bronze” for machinery bearings, which 
is spoken of in favourable terms ; and a French inventor in Cardiff 
has designed an electric lamp for colliers, which is lighter and 
cheaper, I hear, than any previous make. 

There has been a little excitement at Newport, where “ Nettle- 
fold” figures as a prominent industry, consequent upon the 
rumour that the Americans are going to compete with them in 
screws in the European market. Local opinion is confident that 
“< will not succeed, 

e iron and steel trades are showing a little more briskness. 
Exports of rails have improved, and cargoes sent to Santa Rosalie, 
Colombo, and elsewhere, and consignments to various quarters in 
the United Kingdom. The make of tin bar has also been good, 
and in the aggregate a large total sent to tin-plate works in 
Glamorganshire and Cosmntineasbion. 

From Barrow one cargo of C00 tons bars was received this week 
in Swansea. Last week bar imports were nil, but nearly 900 tons 
pig came to hand. There have also been larger consignments 
received of Bilbao ore by Ebbw Vale, Dowlais Company, Crawshay, 





Swansea Hematite Company, and others, Altogether, though the 
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falling off in pig has been considerable, and has awakened fears 
ag ahead cannot be regarded as bad. The question to the 
ront is, Will the fall in Scotch pig affect Bessemer hematite pig} 
Latest prices quoted are, pig, Glasgow, 43s.; Middlesbroy 

36s. os to 36s, 10d.; hematites, 46s, 94d. to 46s, 1044. ; Welsh 
bars, £5 7s. 6d. to £5 10s.; sheet iron, £6 10s. to £7 10s.; sheet 
steel, £7 10s. to £8 10s. ; rails, heavy, £4 to £4 5s,; light, £5 7s, 64, 
to £5 10s.; Bessemer steel blooms, £4 5s, to £4 Se. 6d.; bars 
£4 12s, 6d. to £4 15s.; Siemens’, £5 2s, 6d, to £5 5s, ’ 

The tin-plate is, as anticipated, steadily improving. Last week 
the export was 35,739 boxes, and stock from works came to 50,739 
and stock now in hand totals 142,277 boxes. This, judging from 
vessels due or loading for New York, Baltimore, New Orleans 
and elsewhere, will be seriously encroached upon this week. 
Competition amongst makers is keen. Prices remain as follows;— 
Iron cokes, 12s, 6d. to 12s. 9d.; Bessemer cokes, 12s, 6d. to 12s, 94,- 
rage 18s, to 13s. 3d.; ternes, 24s, 6d. to 26s.; charcoal, 14s, tg 

4s, 3d. 

The Rbymney Iron Company’s dividend is 1 per cent. The only 
busi now tr ted there is coal, and this, with undivided 
attention, is expected to show better results. Considering that 
the works have been closed for nearly twelve months, furnaces 
and coke ovens stopped, the smallness of the dividend is not 
surprising. 

oke is quiet, and quotations remain: Furnace, 17s. to 17s, 64,; 
foundry, 18s. 6d. t> 1bs.; special foundry up to 23s, 

In one of the Bedway collieries, where an irruption of water has 
taken place, and a number of men stopped, new pumping machines 
have been put in, and strong hopes of success are entertained. 

Mr. Edward Beddoes, a well-known house coal owner, has been 
seriously injured by a street accident in Cardiff. 

The anthracite coal trade of Swansea is improving. A good 
connection has been formed with San Francisco, and last year 
showed an increase of 50,000 tons to that destination. Swansea 
last week shipped 26,928 tons coal, and Newport, Mon., 42,446 
tons, Barry Bhyidend is 9 per cent. 











NOTES FROM GERMANY. 
(From our own Correspondent.) 


AccouNTs from the various districts of this country all concur 
in stating the character of the general iron trade to continue as 
languid as possible, and even without the comfort of prospects for 
improvement. The revelations in the Reichstag respecting the 
present unsatisfactory state of public finances has been a great 
disappointment to many, especially to industrial circles, for 
this necessarily includes a more strict attention to economy in 
public works, The much desired extensions and reforms in the 
railway department in particular will have to be given up for the 
present. There is a this to be said in favour of depressed 
times like the present, they put a stop to strikes. 

The dulness of Silesian iron business has still increased upon 
the week. There is next to no inquiry for forge and foundry 
qualities of pig iron. The malleable iron trade also remains 
neglected, generally speaking. Plates, for instance, are in 
extremely weak demand. The steel works have secured pretty 
full activity for some time to come, but the fierce competition of 
the western works prevents any profit resulting from the business, 
Austro-Hungarian iron trade has not changed since last week, a 
quiet but regular business going on in most branches, As yet, 
few orders of importance have been booked, it is true, but the 
state of general iron industry is expected to become more flourish- 
ing with the advancing season. Prices show little or no altera- 
tion. 

The dulness now complained of for many months continues to 
revail on the French iron market. In the Departement Nord the 
ollowing prices are noted :—Bars, No. 2, basis price, 140 to 145f.; 
irders, 175f.; plates, 165f.; sheets, 175f.; corrugated sheets, 
90f.; steel plates, 195 to 200f. For large orders, concessions are 

most willingly made on these quotations. Belgian iron trade con- 
tinues exceedingly depressed. Next to no orders have come in, 
and prices moved still further downwards, Pig iron is compara- 
tively firm, quotaticns being about the same as last month. Luxem- 
burg foundry, No. 5, 54f.; Luxemburg forge, 47f. Bars, No. 1, 
free station, 120f. against 125f. in previous month; bars, 
No. 1, f.0.b. Antwerp, 115f., against 120f. last month ; No. 3, 
125f., against 130f. last month. Girders, free station, 120f.; 125f. 
in previous month; ditto for export, f.o.b. Antwerp, 115f. p.t. 
Angles, 130f.; plates, No. 2, 140f.; against 150f. in previous 
month. Sheets, 170f. p.t.; 175f. to 180f. in last month. Out of 
forty-six furnaces, twenty-six only are in blast, with a daily pro- 
‘duction of 1305 t. forge pig, 135 t. foundry pig, and 572 t. basic. 
In 1891 the total production of forge pig was 421,585 t., against 
567,464 t. in previous year; foundry pig, 53,670 t., against 71,140 t. 
in last year; basic, 180,525 t., against 182,008 t. in 1890. Total, 
643,780 t., against 820,680 t. in the year before. 

Rhenish-Westphalian iron industry remains in a very depressed 
condition. There is a general dispcsition to accept anything like 
good specifications, if at very low rates. The ore trade is the same 
as last week. As little as possible is being produced ; without, 
however, arriving at the desired effect on —., which remain as 
depressed as before. In the pig iron branch a fairly good inquir 
is coming forward for some sorts; but this holds only for Rheinland- 
Westphalia proper, in the Siegerland next to no. buginess is being 
transacted. Spiegeleisen again is in pretty good request for 
immediate delivery ; prices remain stati e finished iron 
market continues lifeless, and the general tone is co’ uently 
anything but hopeful. The demand fér bars is very small from 
inland, as well as from abroad. There is even less doing than last 
week, and prices may be termed low and depressed all round. 
Girders are strongly neglected. The same may be reported of 
hoops. The plate mills are only irregularly occupied. Prices in this 
article also remain depressed. In cast tubes little business has been 
done recently, chiefly on account of the frost, which naturally 
prevented the laying of tubes, &c. Stocks show a slight increase, 
as usual about this time of the year. Present quotations for cast 
iron tubes is M. 120 p.t. at works. Rivets are suffering from an 
exceedingly weak demand, which is felt the more keenly as an 
over-producticn had in many parts taken place. A pretty large 
order for locomotives, it is reported 500, is to be given out soon. 
This will secure remunerative occupation at least to some of the 
machine shops. The condition of the wagon factories remains, on 
the whole, unchanged. Additional employment will be gained by 
an order for thirty load-wagons given out by the Erfurt Railway 
Administration. 

In Belgium the depression in the iron trade and the want of 
encouraging prospects begin to be looked upon as very serious. 
Under the circumstances it is considered that Government might 
make some advances in the State Railway Department, by intro- 
ducing iron material where wood has hitherto been in use, 

rticularly in cases where this might be done without going to 
eavier expenses. 

According to official statements, the Prussian Railway net has 
since 1870 n extended in such a manner that, whereas in the 
beginning of 1870 3095:17 kiloms. length were under Government 
administration, at the close of 1889-91 the extension had reached 
24,708°15 kiloms. . 

Further statistics ting the rentability of the Prussian 
State Railways are as follows: The receipts of M. 855,038,231 in 
1889-90 had risen in 1890-91 to M. 881,212,234. To a certain 
degree this had been caused by a more lively nger traffic. 
But on looking at the total of receipts and expenditures, a different 
view appears, for the surplus in 1890-91 was M. 333,138,123 

inst M. 385,191,893 in 1889-90, consequently less Lj 
M 52,053,770, or 13°5 p.c.t. With regard to the capital invested, 
the surplus of this year would represent an interest of 5:26 p.c.t., 
against 6°26 p.c.t. of the year before. 
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AMERICAN NOTES, 


(From our own Correspondent.) 
New York, January 16th, 1891, 


‘ye iron and steel makers are gratified at the 
volume of business for 1891 outside of railroad 
requir ts. B prospect for the i 1-4 
‘ear are favourable, Large orders will soon be 
placed for rails, bridge and car iron, steel billets, 
and sheet’ iron, besides large orders for pig iron 
for the first and second quarters of the year. 
Prices start out strong, and supplies are of 
limited proportions in all channels, Seven new 
and well equipped blast furnaces will soon be 
blowing. During the coming year five trunk 
lines will add 160 locomotives to their capacity. 
Southern pig iron makers have recently made 
large sales at shaded prices for cash. The finan- 
cial situation is strong, and money is abundant. 
Silver coinage and tariff agitations will occur in 
Congress this winter, but no action of an unset- 
tlipg character will be taken. The anthracite 
coal output will be increased this year, and the 
bituminous production in the interior will be 
increased 10 per cent., because of the rapid 
development of new industries, Beams are being 
imported on a small scale for coast demands, but 
freight rates to interior points forbid an expan- 
sion of the demand. 











NEW COMPANIES. 


Tuk following companies have just been regis- 
tered :— 
W. W. and R. Johnson and Sons, Limited. 


This company was registered with a capital of 
£70,000, divided into 7000 shares of £10 each, 
whereof 6800 are ordinary shares, and 200 are 
“B®” shares. The directors shal] issue the shares 
taken by the first subscribers to the memorandum 
of association, and those to be allotted in pursu- 
ance of the agreement hereinafter mentioned, 50 
‘“B” shares to H. Johnson, 41, Birdhurst.road, 
Croydon, and 50 “‘B” shares to J. K. Johnson, 
of 20, The Avenue, Beckenham, Kent. The 
objects of the company are to acquire as a going 
concern the business of W. W. and R. Johnson 
and Sons, of 10, Fenchurch-avenue and Commer- 
cial-road East, Salmon’s-lane, Waterloo-street, 
Burdett-road, and Crown Wharf, Thomas-street, 
all in Limehouse, lead and metal merchants, 
white lead makers, paint manufacturers, lead, 
tea lead, tin foil, and metal rollers; the premises 
and property belonging to the said firm and used 
in connection with their business; and with a 
view thereto to _ and carry into effect an 
agreement expressed to be made between the 
said firm of the first part, E. W. Johnson and 
F, C. Hill of the second part, and this company 
of the third part; generally to carry on business 
as metal merchants, smelters of, and workers 
and dealers in all kinds of metals, ores, minerals, 
and metallic substances, alloys or amalgams, and 
the products and refuse thereof, in particular 
white lead, milled lead, tca lead, tin foil, lead 
pipe, tin, antimony, oils, colours, varnishes, tur- 
pentine, petroleum, patty, barytes, oxides of any 
metal, quicksilver, chemical substances, &c,, the 
establishing and subsidising of companies, The 
first subscribers are :— 





Shares. 
R Johnson, 10, Fenchurch-avenue, B.C. .. .. 
. W. Johnson, 10, Fenchurch-avenue, E.C. 
L. H. Johnson, 10, Fenchurch-avenue, E C... 
R. B. Johnson, 10, Fenchurch-avenue, E C... 
H. H. Johnson, 10, Fenchurch-avenue, E C. 
E. M. Johnson, 10, Fenchurch-avenue, E.C. 
E. W. Johnson, 10, Fenchurch-avenue, E.C. 
F. C, Hill, 10, Fenchurch-avenue, BG... « 


The number of directors is not te be more than 
seven, the first being the first seven signatories to 
the memorandum of association. Qualification 
400 shares. Remuneration £1200 divisible, 


= 
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Latch and Batchelor, Limited. 


This company was registered with a capital of 
£20,000, in £5 shares, to carry on the business of 
wire drawers, wire rope manufacturers, and 
workers in iron and steel, 

The number of directors is not to be less than 
three nor more than five, the first being nomi- 
nated by the signatories to the memorandum of 
association. Qualification, 100 £5 shares. Re- 
muneration, £450, to be divisible as they shall 
agree, 





Van Hecke’s Fuel Economiser Syndicate, Limited. 


This company was registered with a capital of 
£10,000, in £10 shares, to carry into effect an 
agreement made 15th January between X. A. 
Count de la Chapelle of the one part, and H. F, 
Humphreys, on behalf of this company, of the 
other part, and also an agreement expressed to 
be made between X. A. Count de la Chapelle of 
the one part, and the Metropolitan District Rail- 
way Company of the other part, for the acquisi- 
tion of certain patents relating to improvements 
in economic steam boxes, and to develope and 
turn to account the same. 

Registe ed without articles of association. 





E. Brown, Limited. 

This company was registered with a capital of 
£8000 in £5 shares, to manufacture and deal in 
ivory, bones, horns, and hoofs, tortoise, and 
mother-of-pearl shells, zylonite, celluloid, &c.; to 
acquire the business of manufacturer, cutter, and 
turner of ivory, bone, &c., now carried on by E. 
Brown at Wellington-street, Sheffield, and to 
extend and carry on the same in all its branches. 

_ of the regulations contained in Table A 
apply. 


Jacquard Automatic Reeding and Punching 
Machine Syndicate, Limited. 

This company was registered with a capital of 
£150,000 in £1 shares. The objects for which 
this company is established are to carry on in all 
their respective branches the several businesses of 
jacquard manufacturers, punching machine 
makers, jacquard reeding machine makers, auto- 
matic or otherwise lace machine makers, loom 
makers, engineers, boilermakers, metallurgists, 
merchants, bankers, brokers, shippers, carriers, 





pawnbrokers; to establish and maintain railways, 





tramways, &c.; the general business of an electric 
light company, the promotion and financing of 
companies, and the business of a financial agency. 
The first subscribers to the memorandum of asso- 
ciation are :— 

Arthur Crespin, 25, Bromley-street, Stepney .. 
G. F. Smith, 91, Brunswicks-treet, Hackney-road 
J. P. Johnstone, 112,Turner’s-road, Burdett-road, 


w. 1 Moore, 63, Trumpington-road, Forest Gate, 
F. W. Bristowe, 17, Estelle-road, ‘fampstead, 
E. Wren, 8, Albert-read, Forest-lane, E. :. |. 
H. Young, 13, Kingsbury-road, Dalston 

The number of directors is not to be jess than 
three, nor more than seven, the first to be 
elected by the first subscribers to the memoran- 
dum of association. Qualification 100 shares, 
Remuneration £100 each per annum, with an 


additional £50 each after payment of 10 per cent. 
dividend, 


8. 
1 
1 
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Reading Electric Supply Company, Limited. 

This company was registered with a capital of 
£75,000, in 15,000 = of £5 each. To 
acquire as a going concern the business now 
carried on by the Laing, Wharton, and Down 
Construction Syndicate at Reading, Berks, under 
the style of ‘‘ The Reading Electric Light Depot,” 
and generally to carry on the business of an 
electric supply company in all its branches; as 
electricians, mechanical engineers ; the promo- 
tion and financing of companies, and the general 
busi of a fi ial agency. The first sub- 
scribers are :— 





Shares. 
J. Wharton, 38, Parliament-street, 8W. .. .. 1 
J. Ireland, 13, Murch-avenue, Harlesden .. .. 1 
H. Lee, 27, Garfield-road, Lavender Hill .. .. 
Ww. 5 ae 87, Balfour-road, Highbury New Park, 


E. Carpenter, Johnson Villa, Gleneagle - road, 
Streatham ich ae ia GA ek en we 1 

E. W. Piper, 37, Vernon-road, Bow, E. . 1 

8. H. Wise, Silvester-road, East Dulwich a 1 


Registered without special articles of associa- 
tion. 





Patent Brush Manufacturing Company, Limited. 
This company was registered with a capital of 
£3000, in 560 £5 shares, and eight £25 founders’ 
shares. The'objects for which this company isesta- 
blished are sufficiently indicated by the title. 
Registered without articles of association, 





Joseph Hampton, Limited, 

This company was registered with a capital of 
£6000, in £5 shares. To carry into effect an 
agreement made 16th January between Joseph 
Hampton, sen., of the one part, and J. A. Allen 
of the other part, and generally to carry on busi- 
ness as tool manufacturers, iron and steel manu- 
facturers, &c. 

The number of directors is not to be less than 
two, nor more than five. The first to be 
appointed by the signatories to the memorandum 
of association. Qualification, 50 shares. Re- 
muneration to be determined by the company 
in general meeting. 








LAUNCHES AND TRIAL TRIPS. 


Mr. D. M. Cumming, Blackhill Dock, Park- 
head, Glasgow, launched on January 26th aniron 
screw lighter, dimensions 61ft. by 13ft. 2in. b 
5ft. 9in. moulded. She is being supplied wit 
tandem engines of 45 indicated horse-power, by 
Messrs. Bow, McLachlan, and Co., Thistle Works, 
Paisley. Mr. Cumming is at present building a 
steel screw tug of 50ft. by 12ft. by 7ft. moulded, 
with engines of 115 indicated horse-power. 

On Thursday, the 2lst inst., the s.s. Baron 
Ardrossan, a spar-decked steel screw steamer, 
built for Mr. Hugh Hogarth, of Glasgow, by Sir 
Raylton Dixon and Co., Middlesbrough, went for 
her official trial trip. The dimensions of the 
vessel are:—Length between perpendiculars, 
310ft.; beam, 40ft. 6in; depth moulded, 28ft.; 
and she is fitted with engines by Messrs. T. 
Richardson and Sons, of Hartlepool, having 
cylinders 234in., 38in., 62in. by 42in. The vessel 
has a deadweight capacity of 4400 tons, and after 
a most satisfactory trial she proceeded to the 
Tyne, where she will Joad her first cargo. 

On the 14th inst. Messrs, Edward Withy and 
Co. launched from their yard at Hartlepool a 
large steel screw steamer, built tothe order of 
Messrs. Hardy, Wilson and Co., West Hartlepcol, 
She is a cargo boat named the Headlands, 
measuring over 320ft. in length, and built 
throughout of Siemens steel, with a large 
measurement and deadweight capacity, and 
built to the highest class at Lloyd’s. The vessel 
has along raised quarter deck, short poop, long 
bridge house, and a top-gallant forecastle. The 
holds are fitted with iron grain divisions, and all 
decks, deck erections, skylights, bulwarks, bulk- 
heads, &c., are constructed of steel and iron ; 
cellular bottom fitted all fore and aft for water 
ballast. The greater portion of the plates are in 
24ft. lengths. She will be fitted with triple-ex- 
pansion engines by Messrs. Blairand Co., Stock- 
ton-on-Tees, 

On January 20th, shortly before high-water, 
the new steel steamer, A. J. Balfour, was launched 
from the shipyard of Messrs. Ilwaine and McColl. 
This vessel is built to the order of Mr. S, Lawther, 
of Belfast, and is intended for the Atlantic 
and Eastern trades, The dimensions of the 
vessel are:—Length between perpendiculars, 
345ft.; breadth of beam, 45ft.; depth moulded, 
29ft. 6in. She is fitted for water ballast in 
double bottom, extending all fore and aft, and is 
to be classed 100 Al at Lloyd’s, Accommodation 
is provided for the captain, officers, and engineers 
under the bridge midships, and for crew and 
firemen forward under topgallant forecastle. As 
the vessel left the ways she was named the A. 
J. Balfour by Miss Lawther. The engines and 
boilers are made by the builders, the former 
being of their specia! type, having wrought - iron 
framing, long connecting rods, Hackworth valve 

r, and centrifugal circulating pump, with 
indepéndent engine. The pistons are 23in., 38in., 
and 64in, diameter by 48in. stroke, each working 
its own crank, The shafting throughout is made 








of steel from Siemens- Martin ingots, and the pro- 

lier is fitted with manganese bronze blades, 
team is supplied by two double-ended steel 
boilers, loaded to 1851lb. per square inch. A 
large steel boiler loaded to 85lb. per square inch 
supplies steam to the five winches. The vessel 
was named having in view the intended visit of 
the illustrious statesman of the same name, and 
Mr. Balfour had signified his intention of being 
present at the launch. The sad event which 
caused the postponement of Mr. Balfour's visit 
and cast a gloom over the entire community, 
made anything in the form of an entertainment 
after the launch impossible, so that the builders 
abstained from asking any but the owner and 
his family to be present on the occasion. 








THE METEOROLOGICAL SOCIETY. 


THE annual general meeting of this Society was 
held on Wednesday evening, the 27th inst., at 
the Institution of Civil Engineers, 25, Great 
George-street, 5.W., Dr. W. Marcet, F.RS., 
vice-president, in the chair. 

The report of the Council for the past year 
showed the Society to be in a very satisfactory 
position. In May the library and offices were 
removed to more commodious premises at 22, 
Great George-street. After defraying the cost of 
fitting up the new offices and the increased rental, 
there still remained a balance in hand of £224, 
Thirty-four new Fellows were elected during the 
year, the total number on the roll of the Society 
now being 552. 

Owing to the absence of the president—Mr. 
Baldwin Latham, M. Inst. C.E. — through an 
attack of influenza, his address on ‘‘ Evaporation 
and Condensation” was read by the secretary. 

The question of evaporation is asof great import- 
ance as the study of the precipitation of water on 
the face of the earth, as the available water sup- 
plies of the country entirely depend upon the 
differences between these two sets of observa- 
tions. The earth receives moisture by means of 
rain, dew, hoar-frost, and by direct condensation. 
It loses its moisture very rapidly by evaporation, 
although evaporation mainly depends upon the 
difference between the tensional force of vapour 
due to the temperature of the evaporating sur- 
face, and the tensional force of the vapour already 
in the atmosphere, yet it is largely influenced by 
the movement of the air and by its dryness, or 
the difference between the dew point and the 
actual air temperature. Evaporation goes on at 
night so long as the water surface is warmer than 
the dew point. With sea water the evaporation 
is about 44 per cent, less than with rain water, 
while with water saturated with common salt the 
evaporation is 15 per cent. less than with rain water. 

In bis experiments Mr, Latham used an evapo- 
rating gauge made of copper, one fout in diameter, 
and containing one foot in depth of water, which 
was floated by means of a hollow copper ring 
placed 6in. distant from the body of the evapo- 
rator, and attached to it by four radial arms. 
This form of evaporator was found extremely con- 
venientin carrying on all evaporation experiments ; 
it was floated in a tank 4ft. in diameter, contain- 
ing 30in. depth of water. During the period of 
13 years, from January, 1879, to December, 1891, 
this evaporator has never once been out of order, 
or been interfered with in the slightest degree by 
frost. 

Experiments were made with some 5n. evapo- 
rators as to the effect of colour on the amount of 
evaporation, one being painted white, 
black, and the results given by these ganges 
were compared with a copper gauge exposed 
under similar conditions. This comparison was 
the means of showing that the greatest errors in 
evaporating gauges arise from the capillarity of 
the water rising on the sides of the gauge, and 
thus inordinately increasing the amount of evapo- 
ration. Consequently a small gauge having a 
larger amcunt in proportion of side area than a 
larger gauge, gives a very much greater amount 
of evaporation. 

The results from the floating evaporator, lft. in 
diameter, show that the average amount of water 
evaporated annually during 1879-91 was 19-948in. 
It was found, however, that, as a rule, during the 
period from October to March, there were cer- 
tain occasions when condensation was measured. 
The amount of these condensations in thirteen 
years averaged ‘308in. per annum. The bin, 
evaporating gauge freely exposed to atmospheric 
influences, gave during the same period—1879-91 
—an average annual depth of evaporation equal 
to 38°185in. 

The average annual evaporation, during the 
three years 1879—81, from the 5in. copper gauge 
standing in water was 27‘90in., from one painted 
black 22:97in., and from another pain white 
21'74in., whilst a gauge of the same dimensions, 
freely exposed in the atmosphere, gave, in the 
same period, 36‘96in., and the lft. floating 
evaporator 19°40in. The 5in. copper gauge gave 
a larger amcunt of evaporation than the gauge 
painted black, 

Mr. Latham next described some percolation 
experiments which were carried out by Mr. C. 
Greaves at Old Ford, by Messrs. Dickinson and 
Evans at Hemel Hempstead, and by Sir J. B. 
Lawes and Dr, Gilbert at Rothamsted. He then 
detailed the results of his own experiments, and 
also the gaugings of the underground waters in 
the drainage areas of the rivers Wandle and 
Graveney. 

He further stated that in the course of his 
observations on the flow of underground water he 
had observed that at certain particular seasons of 
the year it was possible to indicate the direction 
and volume of the flow of underground streams, 
even when they were at a considerable depth 
owing to the formation of peculiar lines of fog. 

Dr. C. Theodore Williams was elected president 
for the ensuing year. 











NAVAL ENGINEER APPOINTMENTS.—The follow- 
ing appointments have been made at the Admi- 

ity :—Chief Engineer—Ernest F. Ellis to the 
President, additional, for service at the Admi- 
ralty, to date January 4th. Engineers—Wil- 
liam Whittingham, to the Bellerophon, for 
Halifax-yard; Edward E. Bond to the Gleaner; 
John W. Midgley tc the Acorn; and Nathaniel 
= _ to the Northampton, to date January 

th, 





THE PATENT JOURNAL. 
Condensed from “‘ The — Oficial Journal o, 
atents.”” 


Application for Letters Patent. 
*,* When patents have been “communicated” the 
name and address of the communicating party are 
printed in italics. 


14th January, 1892. 


779. AMUSEMENT Apparatus, W. B. Parker, London. 
780. Devices for Severinc Srrinc, W. R. Reeves, 


on. 

781. Paper Rippinc and Winpinc Macuings, D. N. 
Bertram, Glasgow. 

782. Derective Fastenina for Cases, T. Hofherr, 


ndon. 
783. Jomsts for Rartways, W. J. and E. Freeman, 
London. 


784. ImpRoveMeNT in Hansom Cass, A. H. Gibbon, 
London. 

785. Recutatinc Sockets or Fixtures, E. E. Ries, 
d 


Maryland. 

786. Sacoment for Turninc Hotiowakgg, F. Ryland, 
London. 

787. Fincer Guarp for Taste Kwives, J. May, 
London, 

788. Rore or Reunp Banos, J. Dick, Glasgow. 

789. AUTOMATIC SicNaLiino, T. Flynn and T. Ryan, 


ow. 
790. Manuracrure of Wuire Leap, W. Smith, 


mdon. 

791. Lavina InsuLatep Ecvecrrica, Wires, J. B. 
Hamond, London. 

792. BREECH-LoaDING RePeatinc ARM3, M. H. Durst, 
London. 

793. IMPROVEMENTS in Corks, &c., C. T. J. Vautin, 


London. 
794. Gearinc for TRaNsMITTING Power, E. Perrett, 
London. 
795. TrEaTinc Gyrsum Casts, E. Websky, London. 
796. MANUFACTURE of Boots and Suoks, A. A. Blandy, 


ndon. 

797. Treatment of Certain MaTERIALS, A. A. Blandy, 
London. 

798. ELecrricat Conpuctors, Siemens Bros and Co, 
Limited.—( Messrs. Siemens and Halske, Germany ) 

799. Two-WHEELED VEHICLEs, W. Brown, London. 

800. VenicLe WHeew Tires, A. E. Webb, London. 

801. Firtrerinc and Puriryine Oi1s, &c., J. Pelat, 
London, 

802. Dvzs, J. Y. Johnson.—(7he Badische Anilin and 
Soda Fabrik, Germany.) 

803. Rerurninc ConpenseD Water, W. T. Ramsden 
and J. Gillespie, London. 

804. Stipinc Bo.ts, W. L. Byers, London. 

805. Sash Fasteners, F. K. Smythies, Londor. 

$06. Horse Cotvars, G. and L. Carlier, London. 

807. Bearinas, W. H. Wood, London. 

808. Coupiines for Hose Pires, &c , I. St. C. Goldman, 
London 

809. Sarety Razors, E. Scharff, London. 

15th January, 1892. 

810. Automatic Switcu, J. Parkinson and 8. Fawcett, 
Lancaster. 

ae 3 Protection of Letter Boxes, D. I. Bettiss, 


yton. 

812. Steerinc Apparatus for Sieicus, W. J. Chalk, 
New Barnet. 

813. Topoccan, W. J. Chalk, New Barnet. 

814. Masons’ Tooxs, J. G. Faulds, Glasgow. 

815. Securinc Carpets to Fioors, J. G. Ackroyd, 
Halifax. 

. Dress Hoipers, H. Halladay, Birmingham. 

. Corton Spoots, H. White, Belper. 

. Cup, T. Groves, Coventry. 

. Bicycie Tires, O. and H. O. Tilley, Leicester. 

. CuEst Protectors, G. F. Adams, Birmingham. 

821. GengzRaTING Motive Power, J. Woodward and 
H. Carr, Sheffield. 

822. Inrants’ Teerninc Devices, &c., F. Parkinson, 
Leicester. 

823. Furnace Bars, W. Kelsey, Newcastle-on-Tyne. 

824. RoLLer Buotrer, R. P. Cato, Birkenhead. 

825. ELecrric CaBLes, W. Fairweather. — (E. P. 
Phillips, United States.) 

826 Hypko-carBon Motors, J. F. and M. Rankin, 
Glasgow. 

. METALLIC GirDERs, W. Orr, Glasgow. 

. Bakers’ Ovens, O. Hutchinson, sirmingham. 

. Gas Propucer, J. W. Hall, Birmingham. 

. ADJUSTABLE Excentric, W. G. Goodacre, Wigan. 

- MovaBe Exxsctric Switcu, J. Hunter, Leith. 

832. GLope Houtper, A. H. Gold, Birmingham. 

833. APPLIANCE for Usk with GARDEN SHEARS, W 
Taylor, York. 

834. STaTIONERY Wrapper, C. A. Veitinger, London. 

835 Sicat for Fire-arms, C, RK. Bonne.—(A. and G 
Morgenroth, Germany.) 

836. KecuLatinc Fiow of Gas, A. M. and A. G 
dStrathern, Glasgow. 

837. Banp Seats for Provectites, W. H. Driggs, 


mdon. 

838. SusstTituTEs for Tannin, S. Thorn, Cleckheaton. 

839. Wire Nettinc, J. Brownhill and E. Bradbury, 
Manchester. 

840. New Yarn, J., A., M. Porritt and S. J. Chadwick 
London. 

841. BicycLe for Rear Sreerine, T. Redman and G. 
Emmott, Bradford. 

842. Tips of BrtuiaRp Cues, A. Standing, Greenwich. 

843. MountiInG Miner» [NcaNDESCENT Lamps, T. Coad, 
London. 

844. CHECKING WoRKMEN’s Time, P, Wood, London. 

845. Gas Furnaces, H. K. Newton.—(&. N. Oakman, 
jun., United States.) 

846. INSERTING Meta Cramps, F. A. Barthel, London. 

847. Toot Fitiinc Composition, C. A. Lorenz, 
London. 

848. Burninc Straw, G. B. Field, London. 

849. Gotr Bats, A. A Bourne, London. 

850. Sprinc Ciip, A. W. Hussey and P. J. Job, London, 

85 ee Sautrers for Cameras, EK. Lacy, 

ndon. 

852. Brooms, &c., J. Jenner, London. 

853. SteEve Links, H. F. Thake, London. 

854. Door Sprines and Cuecks, E. W. Cooper and E. 
Turrall, London. 

855. Borer Taps, &c., G. F. Belling and A. Eade, 
London. 

856. COIN-FREED WEIGHING Macuines, D. McCall, 
London. 

857. Srurrina Boxes, O. Imray.—(Franz Clouth Rhein- 
ische Gummivaaren Fabrik, Germany.) 

858. Furnaces for Steam Boivers, E. Bagge, London. 

859. Turrep Pitz Carpets and Fasrics, H. Dixon, 
London, 

860. Corp and Tassex, H. Lees, London. 

861. Carnvinc Macuines, A. J. Boult.—(F. Snow, United 


States. 

862. Envetopes, W. P. Thompson.—(7. Myers, Canada ) 

833. Fountain Pens, T. Evans, Liverpool. 

864. Cuarcinc Gas Retorts, J. Ruscoe, Manchester. 

865. Ciips for PHorocraPHic Coryinc Processns, W. 
P. Thompson—(A4. Delug, Germany.) 

866. Macuines for Printine, &c., Paper, D. C. A. 
Thatcher, London. 

867. APPARATUS for SIGNALLING at Sga, W. B, Chalmers, 
London. 

868. Propucine CoLour Errects, A. H. Watts, London. 

869. ConsTRUCTION of METALLIC FLoorine, G. R. 
Dunell, Chiswick. 

870. Dryinc Yarn Woot, J. H. Lorimer, London. 

871. Execrric CaBies, H. H. Lake.—(D. Brooks, jun., 
United States.) 

872. Cuttinc-orr Toots, A. W. Bartholomew and J. T. 
Freeman, London. 

873, Evectric Licutine, R. J. Rae, Walthamstow. 


16th January, 1892. 
874. Hats and Bonnets, J. W. Garrard and J. H. 
Staddon. 
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875. Arr-TicHT Fait Jornt, M. Hedges, London. 

876. Drop Down Smai Arms, J. rs, Aston. 

877. Distrisutine Sanp on Roaps, W. Mitchell and A. 
Gray, London. 

878. Cranrpes, G. T. Beilby, London. 

879. Cyanrpss, G. T. Beilby, London. 

880. Heets, T. Peberdy, W. Earp, and T. H. Parr, 
Leicester. 

88\. Houprsc Music on Sranps, &c., G. Hilden, 
Birmingham. 

882. Prorecrion Guoves, W. H. Blackwell, Man- 
chester. 

883. Toors for TurNina, &c , F. Price, Bristol. 

884. Tartine Suurriz, A. E. W. Phillips, Wolver- 
hampton. 

885. CLosinc Trunks, L. Helft, Manchester. 

886. Game, C. Wolstenholme, London. 

887. Fitter Toxacco Pipes, P. V. Maniachi, Liver- 





pool. 

888. Repair of Hose, K. T. Sutherland and G. Esdaile, 
Manchester. 

889. Steam Srop Vatvrs, F. Platt, Birmingham. 

890. Inoy and Sreet, W. Hutchins». Wolverhampton. 

891. Carriace Lamps, R. J. Dobbs, G. Moss, and J H. 
Hetherington, Birmiogham 

892. Construction of Spinninc Fx mes, J. Caygill, 
Bradford. 

893 Se.r reepinc Compressep Arr Macuixe, H. J. 
Hillyer and 4. Phillips, Portsmouth. 

894. Warkmc Sticks, G. Reich and R Goldmann, 
London. 

8¥5. Apapration for Resets for Corrox, A. Turner, 
Worcester 

896. Ort Lamps, W. T. Pressland, London 

897. Hottow T res of Waeets for Bicycies, A. E. 
Payer, Folkestone. 

898. Fitixsc Larrexs, W. P Thompson.—(The Ofice 
Speciatty Manujacturing Co., United States ) 

899 Atracainc Soup Rives to Baby CovrorTers, A. 
R. Stocker, London. 

900. INpicatTurs for D sptayixc Siens, L. A. Pyrah, 
London. 

901. Jornrs fr Merat Piprs, A.C Wilson and C. T. 
Johrson, Stuckt n on-Tees. 

992. Sics, A. Martyn, London. 

903. PaorosRapaic Apparatus, F. Sandeman, London. 

904. Teapots, F. Mann, London. 

905. Cuminty Tops, T. Lane and A. W. May, 
London. 

906. HorsgsHoes, E. Martin, Lor don. 

907. Pipe Joints, C. T. Johnson and A. C. Wilson, 
Stockton-on-Tees. 

908. Respirator, A. C. Farrington, Diss. 

909. Burners, F. J. B. Allen, London. 

910. Biackine, A. W. Harrison, London. 

911. Ki~yryc Matt, R. H. Leaker, Br'stol. 

912. Coatinc and Dustixc Tin-pLates, J. Abbott, 
Bristol. 

913. Apparatcs for Horstinc, &c., W. A. Dieseldorff, 

ndon. 
914. Inrants’ Cuarrs and Covucnes, R. Hunt, -sen., 


asgow. 

915. Tires for Cyciz, &c., WHEELs, G. Thompson, 
Birmingham. 

916. Cuars Apsustments, J. and H. J. Brookes, 
Smethwick. 

917. Cameras, A. D. Sackett, London. 

918. Marts, J. Mills, London. 

919. Lusricators, J. D. Noble and E. Brice, 
Bristol. 

920. Pirates for Cap, &c., Sappves, 8. Adderley, Bir- 
ming . 

921. Cycie Parts, J. Lee, Earlsdon. 

922. ““GEaRED OrpInaRY” Bicycies, A. J. McCor- 
mack, Paignton. 

923. PREPARING ADVERTISING Sicns, A. S. Quick, 
London. 

924. Motor Mrcuanism of Basat Reservoir O1z 
Lamps, J., H. D. Hinks, and J. Hinks and Son, Bir- 
mingham. 

925. TELEPHON'C Receivers, A. Marr, Manchester. 

926. Gas Encives, R. Simon, London. 

927. Apparatus for Puriryinc Smoke, W. B. Hartridge, 
London. 

928. JacquaRD Apparatus for BospineT Framrs, C. 
Babey, London. 

929. Movinc ADVERTISING Devices, J. O. Rogers, 
London. 

930. Ramway Carriace Lamps, A. Nieuwenhuys, 
London. 

931. Savine Lire at Sea, L. P. C. J. Jacquet, London. 

932. Carriace CLEaNInG BrusHEs, M. Chagneau and 
C. Dailha, London. 

933. Cookie Stoves, T. Sawney and J. W. B. Wright, 
London. 

934. ~ ia Apparatus for OrpNance, H. Grenfell, 

ndon. 

935. Corrins, J. Bacon and W. F. Strong, London. 

936. Propucinc CorREsPonDING PosiTions in TRANS- 
MiTTING Apparatus, 8. Schuckert and A. Wacker, 
London. 

937. ADJUSTABLE GARDEN Game TaBLe, C. Burggraf, 
Germany. 

18th January, 1892. 

938. Ripinc Srirrvups, J. J. Peach and H. 8. Howse, 
Birmingham. 

939. EARTHENWARE Sanitary Pipes, A. E. ‘Baxter, 
Bristol. 

940. Vatves for Prevmatic Trres, &c., E. H. Seddon, 
Manchester. 

941. Cameras, A. Jeffrey and G. Wishart, Glasgow. 

942. Makino Wappino from Cotron, J. Elibryer and 
T. Haughton, Dukinfield. 

943. Suirrinc Stocks Vierator, L. Fondaminsky, 
London. 

944 Ink Weis and Reservoirs, &c., J. L. Hindle, 
Accrington. 

945 Protectinc the Pornts of Pixs, T. B. Selby, 
Birmingham. 

946. Meta Lips for Jues and other VesseExs, J. Page, 
Manchester 

947. Saab pentne System, T. C. Clayton and F. Wright, 
Macchester. 

948. Coat Hanorr, E. R. C. Morgan, Swansea. 

949. Macninrs for Winpinc Yary, R. Broadbent, 
Manchester. 

950. ADJUSTABLE CLAWKER Rops, B. Blackburn and 
W. Wilkinson, London. 

95!. ExtTractinc Give from Skin Waste, L. Bertram, 
Berlin. 

952. Sotmpiryinc Ons, &, W. 8. and W. F. &. 
Chenhall, London. 

953. Sarety Vatves for Borers, &c., D. Sumner, 
Bootle. 

954. Lock, A. K. Young and R. Chesney, Glasgow. 

955. Testinc Wire Ropes, W. Carson and The White- 
cross Company, Liverpool. 

956. Propuction of Haryess Rrxos, G. Arundale, Bir- 
mingham. 

957. GeaRinc of VeLocipepEes, W. Golding, Man- 
chester. 

958. BotrLe Stopper and Compressor, J. J. Fernley, 
Birkenhead. 

959. Conpensinc Box ATTACHMENT for ToBacco PIPEs, 
J. J. Story, Nottingham. 

960. Propuction of Dye Srurrs, A. Band.(G. A. 
Dahl, Germany.) 

961. Paper and Envevopr, B. C. Fryer and J. H. Cobb, 
Melbourne. 

962. ConTROLLING Trarric, F. W. Webb and A. M. 
Thompson, Crewe. 

963. —— for Fastenrnc Manuscript, G. Adams, 

mdon. 

964. Sotipiryinc PeTRoLeum and CaRBO-HYDRATES, C. 
Allina, London. 

965. ne Gas, W. E. Vickers and G. A. Everett, 

ndon. 

966. PeRamputators, 8. T. Fawcett and D. and J. J. 
Simpson, London. 

967. PenamBuators, 8. T. Fawcett and D. and J. J. 
Simpson, London. 

968. MetaL Cieaninc Apparatus, R. Heathfield, Bir- 
mingham. 





SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Official Gazette. 


464,009. Latue-cnuck, J. Chase, Paterson, N.J.— 
Filed April 30th, 1891. 

Claim.—The chuck comprising the swinging jaws 
pivotally secured at intervals near the margin of the 
supporting head, and having their free ends provided 
with: gripping faces which gradually approach the 


centre of oscillation of the jaws, a worm wheel for |, 


actuating the jaws, and a worm for actuating the 


464.009 





worm wheel, the worm wheel and each jaw being pro- 
vided the one with a stud or abutment and the other 
with a radial groove in which the stud or abutment is 
adapted to engage, the engagement of the groove with 
the stud or abutment being intermediate of the 
gripping faces and centre of oscillation of the jaw, 
substantially as set forth. 


464,195. Vatve ror REGENERATIVE STovEs oR FurR- 
naces, §. Porter, Allegheny, Pa.— Filed April 20th, 
1891. 

Claim.—{1) The combination, with a valve casing 
and its ports for regenerative stoves or furnaces, said 
casing having a lining of refractory material, of a 
valve having trunnions situate out of line from the 
valve, but opposite the middle thereof, and having 
water passages extending through its trunnions, 
whereby on turning the trunnions a swinging radial 





motion is imparted to the valve, substantially as and 
for the purposes described. (2) In valve apparatus for 
regenerative stoves or furnaces, the combination, with 
a valve chamber having ports therein, of a valve 
having trunnions extending through openings at the 
opposite ends of the chamber, washers encircling the 
trunnions and sealing the openings, nuts on the 
trunnions outside the washers, and elastic washers 
terposed between the first-named washers and nuts, 
substantially as and for the purposes described. 


464,206. OscILLaTING Steam Encine, W. Thomas, 
Orington, IU.—Filed April 7th, 1891. 

Claim.—An oscillating steam engine comprising, in 
combination with a frame and crank shaft, a hollow 
pin C, stationarily supported in the frame and con- 
taining a diaphragm r, dividing it into two chambers 
sand x, a port p and a port p! in the pin at one side of 
the diaphragm for the chamber s, a port o and port o! 
in the pin at the opposite side of the diaphragm for 
the chamber +, a steam cylinder D, supported to oscil- 
late on the pin and having its piston-rod connected 
with the crank shaft, two ducts / and /! for the four 
ports in the hollow pin, the former leading at one end 
into the cylinder below the — and coinciding at 
its opposite end in the oscillations of the cylinder 


464.206] 








ype 














alternately with the ports p and o, the latter leading 
at one end into the cylinder above the piston and 
inciding at its opposite end in the oscillations of the 
cylinder alternately with ports o! and p!, a head / at 
one end of the pin, forming an extension lengthwise 
thereof, having a steam supply passage i and branches 
i] and i? leading, respectively, toward the chambers 
sand «x and an exhaust g, and a four-way rotary 
throttle F in the head between the passage i and 
branches thereof, the whole being constructed and 
arranged to operate substantially as described. 


464,229. Basic-HEARTH STEEL-MAKING FURNACE, 
J. Riley, Glasgow, Scotland —Filed January 2nd, 
1889. 

Claim.—A basic hearth steel melting furnace having 

a hearth, side walls, and a barrier of neutral material 








in the form of a wall surrounding the hearth within 
the inner face of the side wails and having its upper 
a os substantially as and for the purposes 
set forth. 


464,370. TRoLLEY-wHEEL FOR Evectric RalLways, 
. W. Kimble, Denver, Colo.—Filed May 29th, 1891. 
Claim.—(1) A trolley wheel com in combina- 
tion two side pieces, each constituting a hub and flange 
in one piece, said pieces being screwed together, and a 


contact ring let into a groove formed in and between 
the two side pieces, substantially as described. (2) A 
trolley wheel comprising in combination two side 
pieces forming between them the groove in which the 
trolley wire runs and screwed together near the rim, 
and a metal contact ring let into and held between 


| (#64370) 





the two side pieces, substantially as described. (8) A 
trolley wheel provided with rubber tires on the 
fianges, between which the trolley wire groove is 
formed, substantially as described. 


464,418, PLuNcER ror Work1InG Barres or Pumps, 
Bird, Bradford, Pa.—Filed March 28rd, 1891. 

Claim.—(1) In a plunger, the combination, with the 
shell o- body A, having the stem / and bevelled 
shoulder A’, of a bevel-ended packing ring on said 
stem, a jam nut on said stem having a bevelled end 
adapted to be screwed down on said packing, said nut 
having the threaded neck D? provided with a valve 
seat, and the valve cage fitting on the neck D? and 
having the stem L. substantially as set forth. (2) In 
a plunger, the combination, with the shell A, having 
the threaded neck 4 and bevelled shoulder A’ at its 
upper end and the female screw at its lower end, of 





the bevel-ended packing B, the bevel-ended jam nut 
D, fitting on the neck 6 and having the threaded neck 
D2 and valve seat, the cage E, fitting on said neck D2, 
the bottom tube C, having the threaded stem c and 
bevelled shoulder C’, the jam nut G, screwed into the 
lower end of the casing A and having the threaded 
neck G3, the valve cage K, screwed on the neck G°, 
and the bevel-ended packing ring B’ on the stem C, 
each of said jam nuts being provided with an inwardly 
and downwardly projectipg grit chamber, substan- 
tially as set forth. 


464,568. Screw-curtine Dig, C. A. Johnson, Hartford, 
Conn.—Filed February 2nd, 1891. 

Claim.—(1) A die for cutting male threads, having 
peripheral threads, the outer of which is lowest, the 
next slightly higher, and so continuing until the full 
height of the threads is reached, after which the 
threads are of uniform height, and a cut made trans- 
versely to said threads to form an abrupt cutting edge 


(464568) 








the face only of which is cut away in sharpening, so 
that the cutting edges retain their full height and can 
be used until the greater a of the periphery has 
n und away. (2) The combination, with a die 
head J threaded recesses 3, the threads of said 
recesses following each other in parts of turns, sub- 
stantially as described, of cylindrical dies having cut- 
ting threads which engage said recesses. 
464,619. Centreinc Toor, G. Wyatt, Brooklyn, N.Y. 
—Filed August 4th, 1891. 
Claim —The combination of cone a and tube c with 
punch } within the tube, an arm ¢ projecting laterally 








from the cone, a slide / embracing the arm, a yoke 
secured to the slide, and a clamp /’ for locking the 
slide, substantially as specified. 








———_—_—__, 
—<—— 


464,569, Suet vor Hion Expuosives, J. @. Justin, 
Syracuse, N Y.—Filed April 16th, 1890. ; 
Clain —An explosive carrier supported in ar. out-r 
casing and having a series of boxes for holding the 


464.569] 











explosive suspended between the ends of the carrier, 

as set forth. 

464,661. Vatve Gear For REGULATING THE Speen or 
Motors, 7. Deakin, Eccles, England.—Filed March 
18th, 1890. 

Claim.—In a steam engine or other fluid-pressure 
motor, an elastic piston containing a series of small 
pistors, in combination with springs on the valve 
rods, the said elastic piston being so constructed that 





when the elastic media yield to the steam pressure on 
one side or other of the piston, the piston shall slightly 
collapse, the movement of the piston being communi- 
cated by means of the piston-rod to the crosshead and 
lifting bars which operate the valve or valves, for the 
purposes and substantially as hereinbefore described, 
and as illustrated in the drawings. 


464,666, Evecrro-macyetic Motor, N. Tesla, New 
York, N. ¥.—Filed July 18th, 1891. 

Claim.—(1) In an alternating current motor provided 
with two or more energising or field circuits, one of 
which is adapted for connection with a source of 
currents and the other or others in inductive relation 
thereto, the combination, with the secondary or 
induced circuit or circuits, of a condenser interposed 


eases}! tid 








] 


in the same, as set forth. (2) In an alternating cur- 
rent motor, the combination of two energising circuits, 
one connected or adapted for connection with a source 
of alternating currents, the other constituting a high 
potential secondary circuit in inductive relation to 
the first, and a condenser interposed in said secondary 
circuit, as set forth. 
464,667, Exvectricat Conpenser, N. Tesla, New York, 
N.Y.—Filed Auguat 1st, 1891. 

Claim.—(1) An electric condenser composed of plates 

or armatures immersed in oil. (2) An electrical con- 


[464667] 








denser composed of plates or armatures adjustable 
with respect to one another and immersed in oil. 


464,671, TRaNsrormMEeR Motor, 0. 7. Blathy, Buda- 
Pesth, Austria-Hungary.— Filed November 8th, 1889. 
Claim.—A transformer motor for aiternate currents, 
—t, of two field magnets or groups thereof 
adapted receive alternating currents of different 





phases, in combination with an armature provided 
with closed coils having one part distorted with refer- 
ence to the other, as and for the purpose set forth, 
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ON THE CONSTRUCTION OF THE MODERN | cross centre line upon the back plate, previously marked | weldless ring. The smoke-box tube-plate is then cramped 


LOCOMOTIVE. 
(Continued from page 22.) 

In jointing the casing to the barrel—Figs. 47, 48—it 
is first set square by means of the plum bob A, utilising 
the original centre line marked for the flanger. The 
parrel is then bolted to the casing, being set level by the 
aid of a spirit level, suitable packing being used to make 
up for the telescopic effect of the joints. The exact overall 
length is then determined, and B B' is cramped on to the 
weldless ring and the back plate; straight edges are then 
placed across, and measures are taken with a longitudinal 
straight edge. This length is made, minus }in. be- 
cause after rivetting up the throat joint, and after the 
trial fire, the expansion will not completely recover itself 
by jin. The outside diameter of the barrel at C—Fig. 47 
—being equal to the width between the frames, a line is 
thrown over, and then the strip D, equal to the width 
between the frames, is fixed to the back plate, giving 
a half-inch clearance upon each side of the fire- 
box. 





on for the benefit of the flanger. The boiler is then 
levelled transversely. The radius of the barrel next the 
smoke-box is then ascertained, which is, in the example 
before us, 2ft. lin., thus requiring a Tin. packing between 
the bottom of the barrel and the plane of the expansion 
bracket, the radius of the third barrel-plate being 2ft. 2in., 
giving a 6in. packing for K—Fig. 47—which packings are 
generally of hard wood. Straight edges are then bolted to 
these brackets, which are capable of vertical adjustment, 
and then levelled, because the boiler has already been 
levelled transversely. Now, owing perhaps to a little 
twist in the boiler from rivetting up the throat joint, 
these straight edges may not be in the same plane. The 
boiler may be just a shade up or down at the smoke-box 
end, only a very little, which cannot be altered; con- 
sequently the middle straight edge may be high or low, 
as the case may be—nothing to matter as a rule, other- 
wise there would have been a serious error. Now, a line 


is carried from the fire-box straight edge to the smoke- 


The strips E are then bolted to the weldless ring, | box straight edge, having the thickness of, say, two or 


and a line carried round the boiler C”, just touching the | three pieces of paper between it and the straight edges, 
line at C’, and equally divided at D. After trying if the which gives a better chance of seeing if the middle one 
box is parallel upon each side, with the lines, and if it is|is in the same plane; then adjust, when the exact 























Fig 42. 








Fig 43. Fig 44 
























































Fig 45 


Scale }-1 Foot 








Scale t=! Foot 
Fig 47. 


found that it is, say, jin. wide at F, and yyin at G, that 
is, a small twist upon the box, a stretcher is fixed in 
tension at H, and the radius of the flange paened at Fj, 
the same operation being repeated at the other corner 
for jyin., until the sides of the box are made parallel 
with the lines, and square with the framing. This 
paening is avoided as far as possible, but it is almost 
absolutely impossible entirely to dispense with it. If 
the box is narrow, paen the root inside, and have the 
stretcher in compression, always paening the root, other- 


wise you will take the level out of the plate. It is 
generally more difficult to set in than set out. Repeated 


trials are made until the box is right, the length is tried 
over again, the joint firmly bolted and then rivetted, as 
in Fig. 58. 

The boiler is now ready to be marked for the expansion 
angle iron—Figs. 47, 48, 19—and the longitudinal centre 
lines along the barrel. 
the expansion bracket is 2ft. 8in. below the centre line of 
the boiler, and a gauge is first made, thus— 
and then a straight 
edge is fixed to the [| 9” gr 
back plate at D, | 78 
USE) RNS ONOVe! i ae 
gauge, so that the 
top of the straight edge is an exact parallel line with the 


_— 





~_ 


In this case the bottom edge of | 





Fig 1g. 
Scale /i-! Foot. 





Fig 48 


elevation or depression of the smoke-box end is ascer- 
tained. Afterwards place a long straight edge across the 
three, and level the boiler longitudinally, and mark 
along the casing for the expansion bracket, the holes 
for which have been drilled at the same time as the 
stay holes. Supposing the line for the edge of the 
bracket is, say, jin. out from the required position, it is 
near enough; but if more, the boiler must be canted 
over, whichever way required, until the error is divided, 
this being required to be done in something like 2 per 
cent. of the total boilers made. The brackets—Fig. 19— 
are steel castings, with the holes for clearing the stay 
heads cast in. They are bolted to the casing through 
these holes, and then the foreman tries them over, 
marking them with trammels, and the casing, for the 
rivetter to work to, seeing that it does not shift in 
rivetting. Four holes are marked from the inside of the 
casing, and the rest are drilled through a jacket. Having 
marked the expansion bracket, the longitudinal centre 
line along the barrel has to be marked, using the above 
2ft. 8in. gauge, only the reverse way. Throw lines over 
the barrel, and bring the straight edge M up to these 
lines, or the gauge will cant over, and consequently not show 
the exact length. Mark each end of each section, 
scribing in between with shorter and more convenient 
straight edges, at the same time carrying this line to the 










on, the centre line of the plate to the centre line of the 
weldless ring. A straight edge is then held upon the 
bottom edge of the plate, which has been previously 
planed, levelled, and the holes marked with a ringing 
punch. ; 

The dome is formed from an oblong plate of best iron 
or mild steel welded at the seams and flanged at the 
bottom, with an angle iron ring at the top and fitted 
with a wrought iron or mild steel cover. The flanges of 
the dome and cover are faced, so that steam-tight joints 
are made. It is marked from template and sheared, 
allowing from }in. to #in. for welding, the contour to 
form the flange for rivetting 
to the boiler and four holes 
being punched. The inside 
edge is planed bevel for the 
scarf, the plate is then bent 
to radius and rivets put in to 
hold it together while weld- 
ing. After fixing the welding block and stand, with its 
platform for the smith and strikers, the porter bar is 
clamped to the dome shell—Fig. 42. If there is too 
much lap for the scarf, the ring, after warming, is paened 
on the outside, and if too little, on the inside, until the 
required lap is obtained. The first is a nice wash heat, 
the weld being shut about 6in. or 8in. from one end, a fuller 
being used to bring the outside lap upon the bevel edge 
of the inside, the scarf 
being off. The welds are 
generally ‘“‘ shut” at two 
heats, applied alternately 
to a forward portion and a 
hind one, but if not properly 
welded up a third one is 
required, the straightness 
and radius of the dome 
being watched throughout. Great care is taken over the 
heats, this being necessary, because the outside lap heats 
up quicker than the inside, although a firebrick is placed 
over the portion to be shut, retaining the heat well. 
After the seam has been shut along its whole length, that 
end to be flanged has a piece of round iron welded across 
the joint; after this it is never known to open during 
flanging. 

The flange is formed in a block—Figs. 48, 44, 45— 
about one-third to one-quarter at a time, after which it 

is set perfectly 











right, regarding 
a the axis of the 


dome, to make a 
good joint and 
square with the 
sides, using the 
gauges upon a 
block, similar to Fig. 49. The dome is then placed upon 
the template—Fig. 49—and squared up from the surface 
plate; four holes set out and the rest drilled through a 
jacket, the dome being fixed upon a frame on an axis, in 
order to get the holes at right angles with the flange. 
The seating for the cover may be flanged, or formed 
from an angle iron, which is bent to radius on a block 
at the furnace, the ends being bevelled to form a scarf; 
and in welding up, a 
piece of square iron 














ity: Ys TH 
is let in at a welding Y, Li) a 
heat, bent over upon Y 1)! 
the flat and com- Y ily 
pletely shut, the 7 iH 
same precautions ~ i 





being taken as to 

heating. All cases being finished to a neat job. Itis 
then skimmed up for entering the dome, which is warmed 
and shrunk on, the two drilled together, the dome 
resting upon a roller frame, and rivetted up. It is then 
cramped to a block in the lathe, squared from the four 
sides to the face plate, and the angle turned up; after- 
wards drilled, tapped with a lightening tapper, and 
rivetted to the boiler. It is found, by following out the 
above treatment, that although the dome has never been 
near the barrel before, it is almost absolutely correct, 
certainly true enough for all practical purposes. The 
covers are dished at the steam hammer, the tup and 
anvil being convex and concave, and turned upon the 
face and edges. 

The safety valve seating is made similar to the angle 
ring in the dome, using the required section of best iron 
or mild steel, only it is flanged to the radius of the out- 
side fire-box shell, or a steel casting is used; generally 
speaking, a steel casting is used. The holes are marked 


Fig 49 








from a template, similar to the dome template—Fig. 49— 
the scriber D being used to set out how much must be 
turned from the seating. Four holes are marked, and 
the rest drilled through the template or jacket. 

The inside fire-box shell is made from the best quality 
copper plates, having a tenacity of from 13 to 14 tons per 
square inch, 38 to 40 per cent. elongation on 8in., and 46 
to 54 per cent. contraction of area; the stays of about 
14 tons per square inch, 38 to 42 per cent. elongation on 
8in., 52 to 60 per cent. contraction of area, also bearing 
the test of being bent double, cold, without any signs of 
cracking. The crown and sides are in one plate similar to 
the outside casing, and the tube plate is widened out, 
forming a pocket or joggle on the side plates to allow a 
wide spacing of tubes. The roof is stayed with eight 
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girder stays of good well-annealed steel castings—Figs. 
15, 16,17. The copper stays are screwed tightly into the 
fire-box and shell plates, by hand, in order to be absolutely 
certain as to the tightness of the same. 
the stay ends care is taken not to injure the threads, and 


a projection of about fin. is allowed on the inside of the | 


fire-box, and jin. on the outside shell, after which the 
stays are carefully laid over to a neat job, inside and out, 
without being snapped, with hammers not exceeding 4 lb. 
in weight. Snapping is a bad practice, making a ring in 
the plate, which is a receptacle for verdigris, and corrosion 
eventually results, sometimes leading to the use of stays as 
much as ljin. in diameter. Basic steel stays are also 
successfully used. 

The copper plates are treated in the same manner as 
the steel plates as regards drilling, planing, kc. They 
are flanged by hand, as represented by Figs. 30, 31, 32. 
After flanging the copper back plate, it is bolted to the 


outside back plate, and the fire-hole rivet holes drilled at a | 
After the inside | 


specially designed machine—Fig. 46. 
fire-box crown-plate has been bent to radius, when 
required, the joggle is set in by heating and hammering 
into a block, having the same joggle as required by the 
plate. The set commences as far as possible from the 
edge, at the same time leaving enough room for the head 




















In eutting off 


| designed surfacing machine is cramped to the fire-hole, 





fire-box and in the smoke-box tube-plate. The boiler is 
now ready for the mountings, the caulkers having done 
their work at the proper period, following upon the 
rivetters. 

The copper piping for the ejector and injectors, &e., is 
first put in, drifted and ferruled; then a_ specially- 


and the surfaces got up for the regulator gland, 
injectors, ejector, jet, water gauges, &c., and these 
bedded to the machined surface. The fire-hole door— 
Fig. 18—and hand rail studs are fitted into their places, 
working to the centre lines of the boiler. The regulator 
steam pipe elbow is levelled in the dome, and the copper 
pipe with the cone on is bolted up to it, then a copper- 
smith fixes the flange for the tube-plate joint ready for 
brazing. The tubes, which are brass and straight, 
excepting about 3in. at the smoke-box end, where they 
are swelled out ;;in., are put in and expanded at each 
end and ferruled at the fire-box end. The longitudinal 





stays are bolted up, using copper washers between the 
nuts and the plates. The dome and safety-valve seatings 
have a finishing cut in their places, a small machine 
being designed for the purpose; this having been found 
necessary, because the surface obtained from the lathe, 
owing to the length of the dome from the chuck and | 
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the retaining wall of the new harbour and washed away 
about 120 yards of the wall, doing also some slight damage 
to the new pier—a great deal of the beach between the 
harbour and the esplanade has been washed away. Con. 
siderable damage was also done to the fishing boats in 
Buckie Harbour. 

The Tyne Pontoon and Dry Dock punta have recently 
added a second pontoon at its works at Wallsend. It hag 
been built of iron, is 300ft. long, 70ft. beam, and 81ft. deep, 
and will lift about 3000 tons. The tank at the bottom for 
holding the water required for sinking the pontoon is 7f¢, 
deep. The first vessel docked in the new pontoon was the 
Royal Dane, belonging to the Tyne Steam Shipping Com. 
pany. This floating dock has been built by Messrs. Swan 
and Hunter, from the design of Mr. A. Smith. The company 
has had a similar pontoon at work for the last six years, 
during which time 359 vessels, of a total of 351,000 tons, have 
been safely docked. 

The arrangements with the Government in connection with 
the transfer of the Admiralty Pier at Dover to the Harbour 
Board have been completed. The new piers are to be carrie 
out under separate contracts, and the plans are now in pre- 
paration by Messrs. Coode, Son, and Matthews. The first 
work will be an Eastern Pier, similar to the Admiralty Pier, 
and it is expected that this will be commenced in the spring, 
The London, Chatham, and Dover Railway Company is 
promoting a Bill giving it power to guarantee interest on 
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Fig5 


of the second row of stays, insuring that the plate is not 
drawn and that the rivet holes will come almost exactly 
central with the centre line on the flange of the tube 
plate. These holes are opened out by a hand drill. The 
advantages of the joggle or pocket are very doubtful, and 
in many cases it is being dispensed with. The three plates 
are then bolted together, the corner rivet holes opened 
out, the foundation ring put on, and the corners bedded 
to it. The roof stay-bolt holes are opened out with a 
special tool having the required taper, as at a in Fig. 12, 
which clears out the hole until a facing cutter just skims 
up the inside of the crown, to give a good bed for the 
roofing stay bolts. 

The roof bars are then fitted on, having the clearance 
between the top of the box and the bottom of the stay 
for the ferrule space planed away. The ends are then 
marked for machining, to bed on the corners of the box, 
and to bring the ferrule distance right, by using an 
ordinary forked scriber. The bars are squared up to 
centre lines, the holes marked for the shackle cotters to 
template, the holes drilled through a jacket at a multiple 
drilling machine for the stay bolts, tapped with a 
lightening tapper, and bolted up with a 6ft. key. 


The inside box is then lowered into the outer shell. In | 
order to get it far enough back, the foundation ring is | 


removed to enter the fire-hole door flange. The palm 
stays and other odd rivets having been put in, it is ready 
for being tapped by the quadruple tapping machine, this 
valuable time and labour-saving machine having been 
designed by Mr. Aspinall. The machine, which is shown 
in Figs. 50, 51, and 52, consists of a framing, secured by 
angle irons to the foundation ring, and is entirely rope- 
driven, each tapping stock being driven separately. The 
main driving rope from the counter-shaft is lin. in 
diameter, and passes round the pulley A, the power being 
transmitted by 1}in. by jin. belts to the corner pulleys, 
and this in its turn to the tapping stocks by a jin. rope. 
As the course of the rope for each stock is similar, the 
description of one will suffice. B is a fast pulley driven 
by D, C being a loose pulley. The rope leaves B, passes 


round E to the tapping stock F, thence to the loose | 


pulleys G and H, K being fast, from H to the centre of 
the machine, over a loose pulley, and round one of the 
counter-weights L to B again. The roof-bar shackles are 
put in and cottered up under slight tension. 


The wash-out door is a steel casting, well annealed, | 
rivetted to the under side of the boiler, in front of the | 
Brass | 


fire-box, the cover being made with a cone joint. 
taper mud plugs are placed at the front and back of the 
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Fig 50. 


vibration, was irregular. The whistle stand joint is made 
by screwing a piece of piping through it and the }in. plate, 
steam tight, as 
annexed cut— 
The metal plugs, 
with fusible cen- 
tres, and the 
studs for the 
brick arch are 
put in, and all 
joints made with 
a fine seam of 

thin red lead. 

Water is then put in, fired up and warmed, afterwards 
pumped up to 200lb. per square inch, then water is 
drawn off until the gauge glass is just left full, and the 
boiler fired up for five hours, steam blowing off at 160 Ib. 
per square inch. 








(To be continued.) 
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£400,000 debenture stock of the Harbour Board, under certain 
special conditions which will practically hold the company 
free from the risk of any loss. 

The facilities for giving quick dispatch to steamers at Wark- 
worth Harbour have been greatly improved, and vessels up to 
1500 tons can now arrive in the harbour in one tide, and sail 
again with full cargo on the next; while steamers carrying up 
to 500 tons are frequently dispatched on the same tide that 
they arrive. The depth of water at the entrance and in the 
channel has by dredging been increased, and there is now 
19ft. at the entrance at high water. The work of improving 
the harbour and extending the North Pier has been carried 
on during the past year by the Commissioners with their own 
staff, under the direction of the engineers, Messrs. Meik and 
Son, the contract under which these works were being carried 
out having been cancelled. The quantity of coal shipped last 
year was 355,411 tons. 

The Treasury have given their consent to a loan of 
se of deepening the channel in Sligo 
Harbour, under a Provisional Order which the Board have 
obtained. The principal sum is to be repaid in twenty-five 


| years, and the rate of interest to be 4 per cent. The revenue 








HARBOURS AND WATERWAYS. 


THE revenue of the Leith Dock Commission last year 
amounted to £85,518, which is an increase of £3000 on the 
previous year. The excess of income over expenditure was 


| about £10,000. The sum of £25,003 was paid in interest and 
| repayment of loans. The number of vessels which entered 


the port was 4996, of 1,369,031 tons, an average of 274 tons 
per vessel. The principal exports were: Coals, 385,929 tons ; 
pig iron, 56,007 tons; oils, 39,328 tons; ale and beer, 57,745 
tons. Imports: Grain, 287,023 tons; sugar, 116,402 tons ; 
fruit, 11,287 tons; Esparto, 15,501 tons; manure and oil 
cake, 50,395 tons. 

The accounts of Aberdeen Harbour also show an increase 
of income over the previous year. The total amount received 
was £76,580, an increase of £5657. The surplus ordinary 
revenue was £11,143. The present liabilities of the Trust 
for borrowed money amount to £457,024, the annual charge 
for which absorbs £18,456. The principal imports were: | 
Coals, 416,946 tons; wood, 33,322 loads; sugar, 14,362 tons; | 
esparto, 14,435 tons. The principal exports were: Paper, | 
12,981 tons; polished granite stones, 49,838; and herrings, | 
67,539 barrels. During the year 252,384 tons of sand were 
dredged from the navigation channel and tidal harbour. 

In consequence of the strong North-westerly gales which 
prevailed at the end of last year, very heavy seas were run- 
ning along the North Coast. Thurso Bay suffered consider- | 
ably, many of the waves going over Holborn Head. About | 
the time when the spring-tide was at its height, a sea struck 





of this port, which has been gradually improving, reached 
£7057 last year, which is the greatest ever received. The 
Trust has purchased an additional Priestman grab dredger. 
By the aid of this machine they have been able to deepen 
the berth for vessels to 16ft. 

By the Bill deposited by the Manchester Ship Canal Com- 
pany, power is sought to obtain additional lands for the 
purpose of making the slope of the canal in some places 
more flat; to abandon the construction of the dam and lock 
across the river Mersey at Warrington, and to construct in its 


' place a dam with a lock and sluices across the bed of the 


Mersey near the Walton girder - bridge; to abandon the 
proposed opening bridge across the Irwell at the end of Fair- 
brother-street, in Salford. The Bill also seeks to obtain 
further time for the completion of the lock at Weston Point, 
which was to have been finished at the same time as the 
canal. An extension of time to the end of 1895 is also asked 
for the completion of the Warrington Dock. The most 
important clause is that by which exemption is sought from 
the payment of dues and tolls by vessels entering or leaving 
Eastham Lock, now payable to the Upper Mersey Navi- 
gation Commissioners under their Act of 1876. The 


| Works Committee appointed under the new arrange- 


ment with the Corporation of Manchester have got actively 
to work, and retrenchment of expenses all round has com- 


|menced. Arrangements have been made for obtaining all 


stores by contract, and it is intended, so far as practicable, to 
let the work remaining to be done by contract. With this 
view notice has been given to the whole of the stafi engaged 
on the canal to terminate their engagements in March next. 
When the works were taken over from the late Mr. Walker 
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his staff passed into the employment of the canal company, 
and there are, in consequence, on many sections of the canal 
a double set of engineers. The notices now given are with a 
view to give the Committee a completely free hand in re- 
organising their staff. Sch 

» The Leeds and Liverpool Canal Company is, in accord- 
ance With the ment come to last session, promoting a 
Bill dealing with the rating of its property. The clauses 
in the Act of 1783 which exempted the canal from rating are 
to be repealed, and for seven years after the passing of the 
Act the company is to be rated in respect of the canal towing 
paths and reservoirs of the company at such a sum as 
yepresents one-half of its rateable value, this partial 
exemption not to apply to houses, buildings, wharves, 
uays, &c. 

There has been for some time past a controversy going on 
between the United States Secretary and the Canadian 
Government on a complaint made by the Chicago Board of 
Trade that the treaty of 1871 is being systematically violated 
by the enforcing the payment of tolls by American boats 
using the Welland Canal. The construction of the Canadian 
system of canals was for the pu of perfecting the 
St. Lawrence route, which is the natural outlet for the region 
bordering on the t lakes. There were obstructions to the 
free navigation of that waterway in its natural state owin 
to the Falls of ee ae to overcome which the Wellan 
Canal was constructed. The object was to open out a con- 
tinuous route from Chicago and the intermediate ports to the 
sea. The new system was to rival the Erie Canal and the 
river Hudson, and to attract the commerce of the interior to 
Canada. The tolls imposed were barely sufficient to pay for 
the maintenance of the canal, independent of any interest 
on the capital ded. In 1871, on a petition of vessel 
owners, the Canadian Government agreed to give a rebate on 
all through cargoes to Montreal to the extent of the Welland 
tolls, this concession applying to American and Canadian 
cargoes alike. The American vessel owners are not content 
with this, and want to use the Welland Canal alone, and 
tranship at Oswego for transport to New York, a course which 
does not entitle them to the rebate. There is a clause in the 
treaty of Washington that secures to the citizens of the 
United States the use of the Welland, St. Lawrence, and 
other canals in the Dominion on terms of equality with the 
inhabitants of the Dominion, and it is this clause on which 
the Americans claim the right to the rebate. 








ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS. 


Belgium: Councils of prud-hommes, industry, and labour. 
—The Belgian Councils of Prud-hommes, district boards for 
the settlement of disputes between employers and employed, 
are regularly recognised judicial tribunals whose sentences 
are obligatory, and whose competency is legally defined. 
They pronounce judgment on facts arising out of the execu- 
tion or non-execution of contracts between employers and 
employed; their deliberations are always based on these con- 
tracts; they cannot compel a master to pay higher wages nor 
to decrease the hours of work, either explicitly or tacitly 
agreed on. 

The Councils of Industry and Labour, in the organisation 
of which the executive Government and the local authorities 
have both their share, are the result of a further step in the 
direction of conciliation; they constitute a special representa- 
tion of commercial interests both of capital and labour, and 
their chief duty is to give an opinion on all matters which 
touch these interests. In a lesser degree they have to exercise 
a moderating influence in trade disputes, and are charged 
with the duties of conciliation; or, should that fail, of 
arbitration. 

The Councils of Prud-hommes were originally created by 
the French law of 1806. This measure, subsequently modified 
on several occasions, was replaced by the organic law of 1859, 
which re-organised and re-modelled the whole institution. The 
law of 1859, though it effected an improvement on the previous 
state of things, had for some time not given satisfaction to 
either masters or workmen, each accusing the tribunals of in- 
justice and partiality. In consequence the whole organisation 
of these ies was examined by a Labour Commission 
appointed in 1888, to suggest means for improving the 
status of the working classes. This Commission reported 
inter alia that in consequence of a radical fault in the system 
of election, the workpeople took little or no interest in an 
institution intended primarily for their advantage, and that 
the Prud-hommes organisation had gradually lost all touch 
with the working classes. On the other hand, employers 
were much dissatisfied with the clause in the 1859 Act, 
whereby judgment could be pronounced amd a master by 
a Prud-hommes Court, in which the working men’s repre- 
sentatives were in @ majority. The Commission recom- 
mended several alterations and modifications in the 
organisation and working of the Prudhommes Council, and 
gave a summary of the work done by these twenty-three 
bodies in Belgium during the period 1862-1885, according to 
which 35,024, or 71°9 per cent. of the disputes submitted were 
settled offhand by voluntary agreement. The result of the 
twenty years’ work done by the Council of Prud-hommes of 
Molenbeek, St. Jean—1867 to 1886—was that 8756 cases, or 
89°6 per cent., were settled off-hand by voluntary agreement, 
and that of the remaining cases in which the Court pro- 
nounced judgment 232, or 53°83 per cent., were given in 
favour of the workmen; and 199, or 46:17 per cent., in 
favour of the masters. The Prud-hommes Council of 
Charleroi was only created in 1886; during the first six 
months of its existence, 1145, or 81°61 of the cases brought 
before them, were settled out of court by the intervention of 
the clerk alone; 222, or 15°8 per cent., were settled amic- 
ably by the Board of Conciliation; ten cases were settled 
amicably; and twenty-six cases were judged by the general 
council. 

The Government, after taking into consideration the recom- 
mendations of the Labour Commission, decided, instead of 
amending the law of 1859, to recast the whole measure and 
draw up a new organic law to replace it, according to which, 
the aim of the Councils of Prud-hommes is “ to terminate by 
means of conciliation, or, in default of this, by judicial 
sentence, differences arising either between employers and 
their workpeople, or between the latter themselves. The 
Councils are created by Royal decree, and a district 
assigned to each, after obtaining the opinion of the Com- 
munal Councils in the district and of the permanent pro- 
vincial committees. Special Councils for certain industries 


or groups of industries, if important enough, can be esta- 
lished in the same district, or special chambers or com- 
mittees can be established in one and the same Council, 








Each Council must consist—exclusive of the president and 
vice-president when named outside the Council—of at least 
six members, and each Special Council of at least four mem- 
bers, chosen half by the masters and half by the men; and 
attached to each Council are four deputy members, two 
representing each class of members. To vote it is necessary 
to be an employer or employed, a Belgian subject over 
twenty-five years of age, domiciled, as a general rule, for at 
least one year within the Council’s district, and to have 
therein effectively exercised one of the necessary callings 
or industries for at least four years. Electors, including 
retired employers, workmen, foremen and shipmasters, who 
must not exceed one-fourth of the members of any one 
Council, are eligible as Prud-hommes if over thirty 
years of age; but two employers belonging to the same 
firm, two workmen in the same workshop, and persons 
nearly related or connected, cannot belong to the same 
Council. Every third December new elections are held 
for half the number of Prud-hommes and deputy Prud- 
hommes, an equal number of masters and workmen retiring, 
but who are eligible for re-election e president and vice- 
president are named by Royal decree from @ double list of 
candidates, one presented by the masters and the other by 
the men, members and non-members alike being eligible. 
The president and vice-president are named for three years, 
and re-elegible. When one isa master the other must be a 
workman. Where a council is divided into several com- 
mittees, the latter elect their own presidents and vice-presi- 
dents. In cases of equal voting the president has the castin; 
vote. Each Council forms from amongt its members a 
of mediation composed of one master and one workman 
member, who may be represented by deputies. This board 
must meet at least once a week; before a point 
can be referred to the Council, it must be t submitted to 
the Board of Conciliation; and before proceeding to pro- 
nounce judgment the Council must make another attempt to 
settle the matter amicably. The Council, which must meet 
at least twice a month, can only sit when composed equally 
of masters and workmen Prud-hommes, two of each class 
being the legal minimum, exclusive of the president or vice- 
president when outsiders, one of whom must be always 
resent. If the members present are insufficient to form a 
egal court the matter is adjourned to the next sitting, when 
if the same impediment again occurs, the Council transmits 
the name of the member absent from the two sittings to the 
Procureur-General, who shall summon the absentee before 
the district appeal court. Unless he can justify his 
absence, he shall be condemned either to a fine of 
from £1 0s. 10d. to £8, imprisonment from three to eight 
days, or both, and be deemed to have vacated his seat. After 
the second sitting either party may lay his case before the 
“ Juge de Paix,” with an appeal, as the case may be, to the 
ordinary civil or commercial tribunals. The Councils deal 
with differences between workmen, or between masters and 
workpeople, arising out of labour, wages, or work. Without 
prejudice to the proceedings before the ordinary tribunals, 
they may take cognisance of or punish by disciplinary 
methods breaches of contract and conduct tending to a 
breach of the peace, the punishment in such cases not 
exceeding a fine of £1, subject to an appeal to the civil 
court of first instance of the district. With the consent of 
both parties the mediation of the Council may be demanded 
in matters otherwise outside the competency of the court, as 
for instance, in disputes between employers. The Council 
pronounces judgment up to £8, without appeal, above that 
sum an appeal lies to the Tribunal of Commerce, or in all 
matters relating to mines to the civil tribunal of first 
instance. The vast majority of cases are decided off-hand, 
the parties attending with their witnesses, no lawyers being 
employed. The Council and the Board of Conciliation may 
depute one or more of their members to examine witnesses 
on the spot, and verify the alleged occurrences. The expendi- 
ture incurred by the Councils is met by all the communes 
comprised in the council’s district, proportionately to the 
number of workmen employed in each commune, the Govern- 
ment paying the salaries of the clerks, which vary from £24 
to £68. The expenditure last year of the Brussels Council of 
Prud-hommes was £199 15s. 6d. Of this amount £122 12s. 4d., 
or 61°42 per cent., was for salaries—jetons de presence'—and 
£48, or 24-05 per cent., for messengers’ wages. The law of 
1889 is @ great improvement on that of 1859, placing, as it 
does, the Prud-hommes organisation more in harmony with 
the requirements of trade. 

The Councils of Industry and Labour were intended to have 
a twofold character; they were to be primarily administrative 
bodies, charged with the collection of statistical data as to 
averages of rents both at home and abroad, price of food, 
rate of wages, state of industry, and all matters connected 
with labour and trade; and secondarily, consultative institu- 
tions bringing masters and men together, in the absence of 
any industrial struggle and before any serious contest should 
break out, to deliberate and pronounce an opinion on all 
matters affecting their common interests. These Councils, 
established in 1887 and composed of employers and employed 
in equal numbers, are elected in the same manner and under 
the same conditions as the Councils of Prud-hommes. The 
Councils are established by Royal decree either spontaneously 
or at the request of the Communal Council, or of the 
employers and employed residing in the district, and divided 
into as many sections as there are industries. Each section 
consists of not less than six nor more than twelve members, 
elects its own president, and must meet at least once a year; 
but in extraordinary cases such as strikes, the provincial 
governor, the burgomaster, or the president of the Council of 
Industry and Labour may, at the request of either masters or 
workmen, convoke a special meeting of the section interested 
in the dispute. The Sovereign may convoke the whole Council 
of the district, or special sections of the same or several sections 
of the same or different districts, to advise on all matters 
relating to industry or trade; and the Government may 
appoint a Commissioner to attend meetings of the Councils, 
explain its views, and if necessary take part in the debate. 
Considerable difficulty has been experienced in carrying out 
the law of 1887, instituting the Councils of Industry and 
Labour, owing to their dependence on the moribund Prud- 
hommes law of 1859. The Councils were practically in a 
state of suspended animation until the Prud-hommes law 
had been recast. Consequently they are hardly in general 
working order, and sufficient time has not elapsed to form a 
judgment as to their operations, especially in settling 
disputes between capital and labour. The Brussels Council 
of Industry and Labour, formed in 1890, is composed of 
twenty-one sections, comprising all trades excepting those 
connected with the supply of food. Several of the sections 








1 Salaries are fixed by the provincial committees of each province, 
calculated on the average amount of the workmen's daily wages 








represent whole groups of trade, and as at present 
organised some trades have not any direct representation. 
Instances of the working of these institutions in their 
primary character are the meetings of the competent sections 
of the Councils of Fraipont and Liége to examine what 
changes it might be desirable to make in the decision of the 
Cannon Founders’ Syndicate as to the responsibility for the 
goods turned out at their works ; the meetings of the Councils 
of Courtrai and Ostend, and of the first section of the 
Council of Fraipont and the Council of Grivegnee to furnish 
the Government with information on price of food-stufis, 
wages, workmen’s receipts, and expenditure, in view of study- 
ing questions raised by the classifications of commercial 
tariffs. Illustrations of their working in their secondary or 
conciliatory function are a dispute between a coal-mining 
company near Liége and its miners. The men had under- 
taken to work a vein of coal at a fixed price, half way through 
the coal suddenly got much harder and the miners 
on being refused @ rise of wages, struck. The Council to 
whom the matter was referred decided in favour of the men’s 
contention. Nearly 500 steel workers at Seraing struck 
on account of the dismissal of one of their companions, 
atfoging as he had been dismissed for his political opinions, 
while the employers asserted that he was grossly irregular in 
his work, Through the intervention of the Council the 
matter was amicably arranged. It is objected that too little 
initiative is allowed to the whole organisation, and that the 
separate sections do not meet often enough. It is probable 
that these and other modifications will have to be made 
when the Councils get fairly to work. The Government 
intends to complete the organisation by creating a higher 
Council of Labour, to consist of three classes of members— 
masters, workmen, representative functionaries, and pub- 
lieists, the latter named by the Government, the two former 
probaby being delegates from the local Councils. This higher 
Council will undertake the examination of lock-outs and 
strikes ; economic questions, such as employment of women 
and children, the half-time system, pension funds, workmen’s 
insurance, draft bills and royal decrees bearing on labour 
a and collate the opinions of the various local 

uncils on matters submitted to their consideration by the 
Government, 








SOCIETY OF ENGINEERS. 





THE first ordinary meeting of the Society of Engineers for the 
eo year was held on Monday evening, February Ist, at the 

own Hall, Westminster. Mr. . Colam, the President for 
1891, first occupied the chair, and presented the premiums of 
books awarded for papers read during his year of office, viz.:—The 
‘*President’s Premium ” to Mr. G. M. Lawford for his paper on 
‘The Drainage of Town Houses ;” the ‘‘ Bessemer Premium” to 
Mr. J. H. Paul for his paper on ‘Corrosion in Steam Boilers ;” a 
“* Society’s Premium” to Mr. John Kerr for his paper on “‘ Port: 
able and Pioneer Railways.” 

Mr. Colam, retiring President, introduced the President for 
1892, Mr. Joseph William Wilson, jun. 

Mr. Wilson then proceeded to deliver his inaugural address, and 
announced that Sir George Barclay Bruce, Past President of the 
Institution of Civil Engineers, had been elected to the ry ver | 
in the roll of honorary members occasioned by the lamented deat! 
of Earl Granville. 

The chief points of interest in the papers read and discussed 
during the year were then touched upon, and reference was made 
to the professional visits undertaken during the summer, which 
included those to the Ice Works of the Linde British Refrigeration 
Company, at Shadwell; the City and South London Electric Rail- 
wa: ees Stockwell Depdt ; the — Engineers School of 
Military Engineering, at Chatham ; the Shortlands and Nunhead 
Railway Works ; and the Crystal Palace Gas Company’s Works at 
Lower Sydenham. 

The President then referred to the growth of the population of 
the world and the corresponding development of engineering 
enterprise; and to the present unsatisfactory condition of the 
London sewage question, in reference to which he had received 
from Sir Robert Rawlinson an epitome of his solution of the 


sewage disposal as being ‘‘ Out of the River Thames and into the 
Sea over Maplin Sands.” The work of the recent International 
Congress of Hygiene and Demography, especially in reference to 


the section of ‘‘ Engineering in relation to Hygiene,” was touched 
upon, and it was felt that, although much had been done, much 
still remained to be accomplished in relation to not only sewerage 
disposal, but also the adequate supply of water to, and the preven- 
tion of smoke in London. 

The President then enumerated the proposed railways in and 
around London ; and, pointing out the great need that existed for 
these and other methods of relieving the overgrown street traffic, 
urged the necessity for a conference of competent authorities in 
order to decide upon some definite scheme of gradual re-organisa- 
tion for existing ln with a due regard to its systematic out- 
ward development. He then dealt with increasing railway speeds 
and the ction of the question with the recent Norwood Bridge 
accident, and the consequent reconstruction of many railway 
bri on the lines throughout the country; and he advo- 
ca a@ more general adoption of the plan utilised on the 
Forth Bri of laying the rails in iron troughs, so as to 
avoid the lamentable accidents at present produced by a 
train leaving the metals when crossing a bridge and 
immediately crashing through the floor. e rapid increase 
in third-class passengers, and the gradual disappearance of second- 
class carriages, and the approaching abandonment of the remainder 
of the broad-gauge system were touched upon, and Mr, Wilson 
proceeded to consider the important engineering development of 
subaqueous tunnelling. Tunnels had already been successfully 
carried between the St. Clair River in America, and the Severn and 
Mersey rivers in England, and the Blackwall Tunnel beneath the 
Thames was about to be commenced. Besides which there were 
many such works proposed in various parts of the world, the most 
important schemes being for tunnels beneath the sea, of which 
that designed by Sir Douglas Fox for connecting Prince Edward's 
Island with New Brunswick was likely to be the first actually 
constructed ; and he proceeded to = particulars of this, with 
approximate estimates for the various diameters designed foralterna- 
tive conditionsof traffic. Extracts from the latest reportsof Sir John 
Fowler and Sir Benjamir Baker upon the maintenance and present 
satisfactory condition of the Forth Bridge were given, and allusion 
was made to the approaching completion of the Manchester Ship 
Canal, the Tower Bridge, and the Liverpool Overhead Railway, 
and the commencement of the Dover Harbour Completion Works, 
and the Harbour and Improvement Works at Ramsgate; and, 
after referring to the Crystal Palace Electrical Exhibition, which 

romised to outshine all previous Exhibitions, and where the 

evelopment of electrical machinery was so prominent a feature, 
the President concluded by dealing with the question of engineer- 
ing education, with which he had been intimately associated during 
the last twenty years ; emphasising the fact that the true solution 
of the question is to be found only in a judicious and simultaneous 
blending of theory and practice, under the highest personal super- 
vision ; and that success would be insured to the engineer if he 
would but ‘‘deserve it” by an honest and unwearied application 
of all his energies of mind and body to the requirements of his 
great profession throughout his career. 

At the close of the address a vote of thanks was heartily accorded 
to the President. 
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TANK LOCOMOTIVE, LONDON AND SOUTH-WESTERN RAILWAY 


MR, JOSEPH BEATTIE, ENGINEER 





TANK LOCOMOTIVE, LONDON AND SOUTH- 
WESTERN RAILWAY. 


THanks to the courtesy of Mr. William Adams, we are 
able this week to publish drawings for a very interesting type 
of locomotive which will soon become matter of history. 

Few engineers have been more original than the late Mr. 
J. Beattie, locomotive superintendent of the London and 
South-Western Railway, who about 1854 patented a great 
number of modifications in boilers. It will be seen that the 
engine we illustrate has two grates, two fire-doors, and a 
water bridge in the fire-box. 

In all eighty-four engines of the type were constructed, 
eighty-one by Messrs. Beyer, Peacock, and Co., Manchester, 
and three by the railway company at Nine Elms Works. 
The first engine of this class began running in 1863, and we 
think it may safely be said that few tank engines of their 
size have been more successful. These engines, although 
they looked small, weighed, 
full, thirty-five tons. The 
weights were very well dis- 
tributed, and their internal 
resistances must have been 
very small, as they constantly 
hauled suburban trains of | 
twenty and twenty-two coaches 
well filled, and they were | 
remarkable for the celerity 
with which they got up their 
speed. Some of the first made 
have run over 800,000 miles. 

All the details of construc- 
tion and the principal dimen- 
sions are very clearly shown, 
in the large drawing, which 
has been carefully reproduced 
from what is, we believe, the 
only general drawing now in 






















work to be done, and their place is being rapidly taken by 
the splendid tank engines designed by Mr. Adams. 

We give above, in addition to our supplement, an elevation 
from a photograph, from which an excellent idea of the ap- 
pearance of these handsome little engines can be obtained, 
and a general diagram which explains itself. 

It may be well to explain that the leading axles have four 
springs ; the two outside springs carried under the lower 
guide bar were found to be of great service in steadying the 
engine and preventing rolling, to which all outside-cylinder 
tank engines with a short wheel base are liable. 








ELECTRIC COMMUNICATION FOR PASSENGER 
TRAINS, NORTH BRITISH RAILWAY. 
Messrs. SHIELS AND ELLiot, of Glasgow, have completed 
a patent system of electric fittings for enabling passengers in 
railway trains to communicate with the driver and guard 





paint, so that it can be readily seen at night. A special 
feature of the system is the method by which the junction 
of the trunk wires is effected between the carriages. To each 
end of the vehicle is attached a tubular bracket carrying a 
flexible hose pipe with a half coupling or clamp at its end. 
These half couplings are so arranged that when two carriages 
are brought together they can be interlocked by a simple 
movement similar in action to the coupling of the Westing- 
house air brake. The trunk wires, properly insulated, are 
carried through the tubular bracket and flexible hose pipe to 
the clamp, where they terminate in positive and negative 
arc-shaped contact pieces, placed one above the other on 
the face of the clamp. These contact pieces are made on 
the double-wedge principle, so that when the coupling is 
locked they press firmly on each other, positive to positive 
and negative to negative, thus insuring good electrical 
contact. In order to avoid damage to the electrical system 
in the event of the train accidentally becoming divided, or 
through railway; servants 
neglecting to uncouple the 
connection during shunting 
operations, the coupling is so 
constructed that it unlocks 
automatically. When _ the 
passenger desires to call the 
attention of the guard and 
driver, he breaks the glass in 
the push and presses the 
button behind it. This closes 
the electric circuit and rings 
the bells on the engine and 
in the guard’s van, and at the 
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existence, and lent to us by 
Mr. W. Adams, the present 
locomotive superintendent of 
the line. 

Engines, sixty of which are 
still running, have been re-built 
with somewhat larger boilers 
and larger cylinders. The 








same time the two semaphore 
signals of the carriage fall out 
into a horizontal position, 
showing at once where assist- 
ance is wanted. Among the 
advantages Messrs. Shiels and 
Elliot claim for the system are 
that it is a readily accessible, 
trustworthy and instantaneous 
means of communication, 
simple, durable, and not liable 
to derangement; that as the 
couplings are interchangeable, 
engines, carriages, guard's 
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vans, &c., may be marshalled 
aid in any order without inter- 

—¥ fering with the electric com- 
munication ; that it will effect 


meter. When these engines ne ’ em aL: #2272 0. a considerable saving of time 
were built they were fitted Dia! of Cylinders I5s r, Wei he Tons. cwts.qrs. in the breaking and making 
with cylinders 153in. diameter Stroke ae ad otal Weight sn wegen {34 ee ee up of trains; that, with a pre- 





by 20in. stroke, which were 
subsequently altered to 163in. 
diameter by 20in. stroke. The 
efficient working of these engines was no doubt due to their 
compactness and well-considered distribution of weight. A 
water tank was placed between the frames, over the leading 
axles and immediately under the boiler, one also being placed 
between the frames at trailing end under the foot-plates. 
Piston valves were tried in one of this class of engines, but 
were soon displaced by the balanced slide valve D shape. Of 
the sixty engines still running the majority have either had 
new boilers or been entirely re-built, and are now working 
branch lines. 
The automatic vacuum brake has been added, that being 
the brake in use on the whole South-Western Railway system. 
The engines had feed-water heaters originally, a portion of 
the exhaust steam being led round the feed pipe, as shown 
above. They were provided with small donkey engines on the 
running board to supply the boilers when the engines were 


SOUTH-WESTERN RAILWAY TANK ENGINE 


in cases of attack or other emergency. This electric com- 
munication is designed as an improvement on the present 
system of attracting the attention of the conductor by 


means of a cord running along the outside upper edge of | 


the carriages, and which, it will be generally admitted, is 
open to many objections. 
vides an electric bell, with a dry battery attached for the 
engine and for the guard’s van. These bells are connected 
by two trunk wires, positive and negative, which are carried 
throughout the length of the train, while two branch wires, 
one from each trunk wire, are led into each compartment, 
and terminate in an electric push, placed on the centre of 
the partition immediately below the parcel rack. The push 
is protected by a metal cup, in front of it being a small glass 


disc, the glass specially prepared, and so arranged that when | 


breaking it the passenger may not injure his finger. At 


The Shiels and Elliot plan pro- | 


concerted code of signals, it 
would afford a satisfactory 
method of starting trains 
from the guard’s van; and that, compared with the cost of 
maintaining the cord communication during the lifetime of 
a carriage, the new system would be found not only more 
efficient but much less expensive. This electric signaling 
apparatus has been fitted on the North British Railway 
Company’s boat train between Glasgow and Helensburgh, 
where it has just been shown in practical operation. 








Tue statistician of the Interstate Commerce Commis- 
sion states that there are about 31,000 locomotives, costing 
£90,000,000, in the United States, of which one-half are used in 
handling freight trains. There are ab ut 26,000 passenger cars, 
costing £5,000,000, and 1,075,000 freight cars, costing £16,000,000. 
To every five miles of railway there is one locomotive, to every five 





one end of each carriage two electrically worked semaphore | y freicht —_ ane Pao Nagel Fy henge 
oe are ~ one on either side, close to to the cornice | passenger engine about 60,000 passengers, annually, ‘The railways 
moulding, and connected with the several pushes of the | employ about 725,000 persons, and are estimated to provide a 
carriage. The signal arm is painted with white luminous | living for 3,000,000 people, or one-twentieth of the population. 


standing. Recently Hancock’s inspirators took the place of 
these donkeys. The safety valves were spheres. 

The growing traffic and the necessity for heavier and 
larger coaches has rendered these engines too small for the 
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ALTERNATING CURRENTS OF HIGH 
FREQUENCY. 

On Wednesday evening last, Mr. Nikola Tesla gave 
a lecture and experiments upon alternating currents 
of high frequency in the Royal Institution, Albe- 
marle-street, before a large audience of electrical engi- 
neers. Many of our readers are aware that some 
months ago Mr. Tesla lectured upon the same subject 
before the American Institute of Electrical Engineers at 
Colurabia College. The chair was taken at the Royal 
Institution by Professor Ayrton, President of the Institu- 
tion of Electrical Engineers, and the lecturer began by 
stating that he was led to the consideration of the 
action of alternating currents of high potential and of 
high frequency by ing Professor Crookes’ work 
on radiant matter. He could not at that time 
read English, but was more impressed by reading 
a translation of that work than by any other book he had 
ever read. The lecture table was covered with various 
forms of lamps, exhausted tubes, condensers, and other 
apparatus, and Mr. Tesla said that his difficulty was to 
choose from the number of experiments possible those 
which could be performed in the time at his disposal. 
Although the nature of electricity was not as yet per- 
fectly known, it had become obvious to him in the course 
of his experiments that by the use of high frequencies a 
ee ape ape light could be produced which would 

ave a vastly greater light-producing efficiency than was 
now obtainable by the use of carbon filaments in incan- 
descent lamps. In the basement of the building a dynamo 
driven by a gas engine was used to produce current for the 
motor, which drove an alternator with 308 poles. With this 
machine very high frequencies could be obtained, and 
the lecturer spoke of alternations of 20,000 per second, 
and much higher frequencies were needed for some of 
the experiments. The current could be controlled by a 
switch on the lecture table, and the first experiment 
shown was to hold an exhausted glass tube 3ft. long in 
one hand, while the other was placed upon the terminal 
of the transformer; the tube then appeared lighted 
throughout its length with a brilliant blue light. The 
lecturer then showed a glass bulb lighted in a similar 
way when attached to one wire only, and showed the 
phenomenon of a Crookes’ shadow. One copper plate 
was next attached to each terminal of the transformer, an 
arc being formed between them. Upon the insertion of 
a plate of ebonite, the arc gave place to a blue light over 
the faces of the opposing plate. 

Suitable terminals were next attached to the trans- 
former, and lines of light 7in. long were readily obtained 
through air, and when balls of brass 4in. in diameter were 
attached, sparks were obtained over a distance of ljin. 
The lecturer stated that under favourable conditions this 
discharge appeared exactly similar to that of the Wims- 
hurst infiuence machine. Two thin wires about 10ft. long 
stretched from the lecture table to the gallery, at a 
distance of about 9in. apart, were seen on the extinction 
of the gas to give out a blue phosphorescent light. The 
lecturer then exhibited Geissler tubes, provided by 
Professor Crookes; one of these contained yttria, and 
another sulphate of calcium. Attaching a wire to one of 
these Mr. Tesla held it in his hand, while touching the 
terminal of the transformer with the other. The glass 
vessel was then seen to be filled with the characteristic 
coloured phosphorescence, and the material continued to 
phosphoresce after the current had ceased toffliow. The 
lecturer then referred to the difficulties found in obtaining 
good insulating media. The transformer used by him 
was provided with oil insulation, the exterior of the 
primary coil was of a diameter about }in. less than that 
of the internal diameter of the tube upon which the 
secondary was wound—the space between being filled with 
oil. It was absolutely essential that all air should be ex- 
eluded from between the coils, and during the action 
of inserting the primary, air bubbles were carried 
down into’ the oil. Oncommencing work flashes could 
be seen between the coils, this being due to the presence 
of air bubbles. The discharge heated the oil, and 
after working some time, the whole of the air was got 
rid of. Mr. Tesla then made some strong remarks 
concerning the uselessness of solid insulation, stating 
that with high frequencies it was absolutely certain to 
break down after working for a short time, and this was 
the reason why the costly induction coils now made 
became useless after a short period. Although his trans- 
former had sometimes broken down twelve times a 
day, yet, owing to the fluid insulation, it was never per- 
manently injured. For the production of the effects 
shown with yttria and sulphate of calcium tubes, 
100,000 alternations per second were essential. The 
lecturer then attached to one of the terminals of the 
transformer a metal point, and when the gas was turned 
off a species of flame could be seen issuing from the 
point. This, he explained, was caused by the bombard- 
ment of atoms upon the point, the latter becoming some- 
what heated in the operation. The effect produced was 
exactly similar in appearance to a flame. He stated 
further that currents of high frequency, no matter how 
great the intensity, had no effect on the animal system, 
and so were perfectly safe. 

Leaving this part of the subject, the lecturer proceeded to 
state that vastly higher efficiencies might be produced than 
were now obtained by the ordinary incandescent lamps, 
and that a thin carbon filament was not a suitable form 
for such currents; he had therefore designed lamps with 
a carbon button placed at the centre of a glass globe, the 
leading-in wire being of platinum and connected directly 
to the carbon button. In his earlier experiments he had 
thought that in order to obtain good effects a large globe 
would be necessary, but he had now found that globes 
of moderate size were perfectly suitable. When the 
platinum wire was left bare the whole globe was filled 
with phosphorescent light, but he had succeeded in 
screening this portion by means of a glass tube coated 
on the outside with aluminium, thereby concentrating 
the action upon the carbon button which emitted true 


light rays. Many beautiful specimens of this method of 
construction were then shown, and three lamps of 
different sizes were hung from a small cross-bar attached 
to one wire in connection with the transformer. In every 
case it was found that the middle lamp was not so bright 
as the other two, although the glass bulbs of the lamps 
were of different sizes this effect was due to induction. 
The explanation of the result produced was similar to 
that referred to in the case of the flame proceeding from 
the terminal; the atoms bombarded the carbon button, 
and produced the rays of light. 

Specimens of Crookes’ radiometer were then exhibited, 
the vanes being of bare aluminium at one side, shielded 
at the other by mica. It 1s of course well known that 
these radiometers rotate under the action of the least 
heat, and the lecturer considered that a similar action 
should take place in the neighbourhood of a charged con- 
ductor. When the radiometer was placed in the neigh- 
bourhood of a charged sphere, it was found that the vane 
rotated in the opposite direction to that under the action 
of heat. The striking experiment was then shown of 
illuminating the words, ‘‘ William Thomson,” by the blue 
phosphorescence caused by a current of high frequency. 
A lamp was then shown in which a button of carbon 
and one of calcium were placed together. At first the 
carbon alone gave out light; but, after a short time, the 
blue phosphoresence disappeared and the calcium itself 
emitted a powerful white light. Above the head of the 
lecturer was hung a plate of zinc about 8ft. long by lft. 
wide, and a similar plate was hung upon the wall at a 
distance of about 10ft. from the first. Between these 
two plates an intense electrical field was then produced, 
and exhausted glass tubes placed in the field were lighted 
with the phosphorescent light previously observed. The 
lecturer took in his hand a glass wand 3ft. long, and, with 
no special connection of any sort to his body or to the 
glass, showed it lighted when waved in the magnet field. 
He observed that if such a field were produced in a room 
it could be illuminated by merely hanging suitable glass 
globes without connection of any kind. He stated that, 
although he had spoken for two hours, he had not shown 
one-third of the experiments which he had prepared, 
and, after a brief allusion to a small motor which he had 
made, the meeting terminated. There will, however, be 
further lectures upon the same subject by Mr. Tesla. 

Much remains to be said concerning these remarkable 
experiments; but the saying can be postponed with 
advantage; until, indeed, the glamour of Mr. Tesla’s 
address, opening up vistas of infinite possibilities has 
been cleared from the mind, and we can return from 
Fairyland to London. 








COST OF STEAMSHIP WORKING. 





Some time ago, in THE ENGINEER, we gave an illustra- 
tion of the extreme cost of working steamships; and it may 
now be of interest to show how the cost has varied of late. 
As before, we will take the case of a large shipping company 
and give the details in round numbers. In the year just 
ended, the steamships—six in number—earned a gross profit 
of £70,000. Out of that sum there was first paid for the 
wages and provisions for the crew £13,800. Port charges 
came next in amount—and over £11,000 was so paid ; whilst 
the cost of the insurance was £9000. The bunker coals cost 
£7000; the cost of loading and discharging was £8000; and 
the commissions paid to merchants and brokers, with 
despatch money, aggregated £4000. When deck and engine 
stores, the cost of docking, painting, &c., and the cost of 
management is added, the total expenditure is brought up 
to £63,000; so that only about one-tenth of the original 
gross profit remains to a divided amongst the owners of 
the vessels. It is easy to say that the cost of working is ex- 
cessive, but it would be much more difficult to point out how it 
can be reduced by the efforts of the owners. There are some 
items, such as that of insurance, which seem to contrast with 
the earning power of the vessels that are insured, but the 
losses of late have been heavy. Again, exception might be 
taken to the high rate of the port charges, but it would be 
difficult to urge remonstrance with much effect, though it 
may not unfairly be said that, just as the powers of the 
railway companies to charge for carriage have been recently 
under parliamentary review, so there is now the need for 
the revision of the powers of the dock and river authorities. 
The circumstances of the case in regard to these charges 
have altered considerably of recent years, for instead of the 
sailing ships of 300 or 400 tons, there is now the steamer of 
ten times that tonnage, and paying a correspondingly 
increased amount for dues for what cannot be considered as 
accommodation that is enlarged in the same ratio. Two of 
the items in the cost of working steamers show decreases 
from time to time—the cost of coals, for there is a diminu- 
tion in the use compared to the work done, though, of course, 
that cost fluctuates with the actual price, and also in some 
degree with the nature of the trade in which the steamers are 
engaged ; and there is also a decrease in the wages, because 
during recent years the employment of men has not increased 
concurrently with the increase in the size of steamships. As 
to coals, for instance, one steamer employed in Indian and 
distant trades had an average cost of coals over the year of 
about sixteen shillings per ton, whilst a smaller steamer, 
employed in trades that allowed her to coal very generally 
near to coal-exporting places, had for the year an average 
cost of about nine shillings per ton. But speaking generally, 
the cost of fuel is being decreased by more perfect machinery, 
and also by the increased development of coal mining, which 
not only gives alternative sources of supply, but gives also 
greater facility for procuring fuel without it being carried 
such great distances, as it used to be a few years ago. Still, 
when allowance has been made for all this, the cost of the 
working of steamships is very heavy, and should freights 
keep low, the attention of those interested will need to be 
given to the reduction of that cost. 








THE INSTITUTION OF CIVIL ENGINEERS. 


ON GOLD QUARTZ REDUCTION. 


At the ninth ordinary meeting of the session, on Tuesday, 
February 2nd, the President—Mr. Geo Berkley—in the chair, 
the paper read was ‘On Gold Quartz uction,” by Mr. A. H. 
Curtis, B.A., Assoc. M. Inst. C.E. 





The author reviewed the principal crushing and pulverising 





ee 


machines employed in the reduction of gold quartz, consideri 
that term to Gaede all auriferous silicious neat from true mean | 
to conglomerates such as the ‘‘ banket” of Witwatersrand. Man 
of the machines were equally applicable to the treatment of other 
ores. The author described the more important crushing and 
pulverising machines, 

(1) Ore-crushers, or rock-breakers.—These are used for the pre- 
liminary coarse-crushing of quartz, and were subdivided into :— 
(a) Machines on the reciprocating-jaw principle, including the 
Blake and Dodge varieties ; (b) gyratory crushers, as the Comet 
crusher, and the Gates rock-and-ore-breaker, 

(2) Crushing rolls.—These were considered under three heads :— 
(a) Cornish rolls, with lever-and-weight compression ; (b) improved 
Cornish rolls, with steel buffer springs or india-rubber buffer 
cushions, possessing many merits, but having smaller capacity and 
ons tf than jaw or gyratory crushers, which were, therefore 
prefer! for coarse crushing; (c) Krom’s rolls possessed great 
strength and durability, and were capable of much finer crushing 
than Cornish rolls, 

(3) Stamps.—These are fine pulverisers. The varieties described 
were :—(a) Gravitation stamps, which are lifted by rotating cams 
and fall by their own weight ; (b) special forms of stamps, includ. 
agons, pneumatic, steam, elephant, and other varieties. 

he merits and defects of gravitation stamps were discussed at 
considerable length, and a description given of Husband’s and 
Sholl’s pneumatic stamps, the steam-stamp, the Elephant stamp, 
and the Huntington mill. 

(4) Roller and edge-runner mills,—Two varieties were considered : 
—(a) The Bryan roller quartz mill, in which three metal rollers 
revolve in a circular pan or mortar, the arrangement somewhat 
resembling the Chilian mill. Mercury was placed in the pan for amal- 
gamation. (b) Huntington’s centrifugal roller quartz mill. Three or 
four rollers, suspended from a rotating cieeular frame or ‘‘disc- 
driver,” were urged outwards by centrifugal force to a circular 
steel ring-die, against which the ore was pulverised. Mercury for 
amalgamation was placed at the bottom of the mill, the rollers 
being so suspended as to freely over it, without coming in 
contact with it and stirring it up. Paxman’s patent roller-head, an 
improvement on the older construction, was described. The mill 
was recommended by the author for clayey quartzes — which 
required a certain amount of puddling before the gold was 
liberated—for quartzes of medium hardness, and for grinding 
coarse taili 

(5) Ball pulverisers.—In these machines, coarsely-crushed ore, 
or coarse tailings, were pulverised by a ball, or balls, of chilled 
iron, steel, or other durable metal revolving on a circular track or 
path. This grinding path may be vertical or horizontal, prefer- 
— the latter. Several varieties were described. 

(6) Pneumatic pulverisers.—Contrivances in which small frag- 
ments or coarse particles of ore are hurled against each other by 
the action of two opposing currents of air, or in some other 
manner, with such force as to cause them to be finely pulverised, 
The author described the principal machines of this kind, and 
pointed out that the high s at which they generally re- 
quired to be driven was a decided disadvantage, entailing an 
excessive amount of driving power. 

(7) Miscellaneous grinders or pulverisers.—Under this head were 
described (a) the Niagara mill, in which the ore was pulverised by 
a heavy edge-runner, contained in a metal drum rotating on a 
hollow horizontal axis, through which the ore was exhausted by a 
fan as soon as it was sufficiently finely comminuted. (/) The 
Howland pulveriser, consisting of a aude pan in which the ore 
was granulated against a steel ring die by twelve discs or rolls, 
which lay on a horizontal carrier plate, rotated by bevel gearing. 
The rolls were urged outwards to the ring die by centrifugal force, 
and rotated against it by friction. 

(8) Grinding and amalgamating pans.—These are used for grind- 
ing to minute particles ore already more or less finely reduced by 
other machines, and subjected to subsequent concentration ; ana, 
secondly, to effect an amalgamation of the gold contained in the 
pulp with mercury introduced into the pan. The numerous 
varieties of grinding-pans were briefly referred to, but did not ca!! 
for any special criticism. 








THE INSTITUTION OF CIVIL ENGINEERS : NEWCASTLE-UPON- 
TYNE ASSOCIATION OF STUDENTS.—The ordinary meeting of the 
above Association was held at the Durham College of Science, 
Newcastle, on the 27th ult., the President, Mr. Phillip J. Messent, 
M. Inst, C.E., in the chair. Mr. J. E. Parker, A.M. Inst. C.E., of 
Lanchester, read a paper on the ‘‘ Construction of the Vyrnwy 
Masonry Dam of the Liverpool Corporation Waterworks.” A 
general account was given of the whole scheme for the daily 
supply of 40,000,000 gals. of water to Liverpool, including a 
reservoir, now known as Lake Vyrnwy, of 13,125,000,000 gals. 
capacity, and having an area at top water level of 1121 acres, 
and a closed aqueduct sixty-eight miles in length. The dam 
itself is built of masonry in Portland cement mortar, and was very 
fully described in the paper, including the discharge and com- 
pensation water tunnels, and the superstructure, a viaduct of 
thirty-three elliptical arches. The width at the base is 120ft., and 
the height frem the mean greatest depth 125ft. Particulars of 
materials used and results of cement tests were given, and the 
paper was very fully illustrated by large scale drawings and stress 
diagrams, the latter showing the lines of resistance when the 
reservoir was empty and now when full. In conclusion, the author 
gave the results of minute observations made during the filling of 
the dam. The discussion of the paper was held over until next 
meeting. 

THE MANCHESTER STUDENTS OF THE INSTITUTION OF CIVIL ENGI- 
NEERS.—The fifth annual dinner of the Manchester Association of 
Students of the Institution of Civil Engineers, was held on the 27th 
ult. in that city, Mr. Michael Longridge, president, inthe chair. The 
event was rendered notable by the presence of Mr, Geo, Berkley 
as a guest, being the first occasion on which the president of the 
Institution has met the students outside London. There was a 
good muster, including Messrs. Lynde and nh ne 
of the Manchester Association, Mr. E. Leader Williams, L. B. 
Wells, and A. Ross, vice-presidents, as well as representatives from 
the students’ associations at Glasgow, Newcastle, and Birmingham. 
In responding for the Institution of Civil Engineers to the toast 
proposed by Mr. Goodfellow, president of the Manchester Engi- 
neers’ Association, Mr. Berkley bore testimony to the sympathy 
and goodwill felt by the Institution in London for the welfare of 
the students throughout the empire, referred to the broad basis on 
which the charter of the Institution rested, enabling it to gather to 
its fold the professors of every description of engineering. He 
pointed out that civil and mechanical engineers were equally 
entitled to admission, and were admitted accordingly, and that the 
term “ civil engineer ” was employed to distinguish engineers who 
were civilians from the engineers of earlier times, who were mili- 
tary men ; and not the engineers whose practice was chiefly con- 
cerned in the use of metal from those who were otherwise engaged. 
He also referred with pride to the present position of the Institu- 
tion, its members, the value of its publications, and the far-reaching 
effect of the work done under its auspices. Speeches followed by 
several other gentlemen, and pointed allusion was made to the 
advisability of the Institution in London widening its influence by 
connecting itself more closely with the great number of members 
of all classes outside the metropolitan area, which might be done 
by giving more prominence to the efforts made to create local 
centres of engineers in the chief towns, following on the action 
already taken by the students, and also looking to the example of 
the Iron and Steel and other Institutions, that meetings should be 
held by the parent Institution qit of London from time to time, 
and that as far as possible the privileges enjoyed by the resident 
members in London should be shared by those who dwell in other 
parts of the kingdom. These views were heartily endorsed by the 
members assembled, and were understood to be favourably received 
by Mr. Berkley. 
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RAILWAY MATTERS. 


Tue Bill deposited in Parliament for the incorporation 
of a new company, under the title of the London, Tottenham, and 
Epping Forest Railway pg my with power to construct a line 
from Whitecross-street, in the City, to Waltham Abbey, passing 
through Tottenham and Walthamstow, will not be proceeded with 
this session. 


A Brit has been deposited in the Private Bill-office, 
under which power is sought to construct a railway commencing 
by a junction with the m Downs branch of the London, 
Brighton, and South Coast Railway, and terminating at Banstead, 
near Walton-on-the-Hill. ‘The total length of this railway is just 
under three miles, and the capital sought is £99,000, including 
£24,000 which may be raised as debenture stock. 


Tue Servian Government has just authorised the con- 
struction of a new railway from Radevetz, on the Danube, to 
Nisch. The line will pass through the Timor Valley, and the 
towns of Zaitchar and Kniagevatz. From a strategic point of 
view the line will be very important, but it will also be very 
valuable commercially, as it will enable Servian goods to 
eastward without crossing the Austrian frontier, where difficulties 
are very numerous, 


Tue Consolidated Car Heating Company, U.S.A., 
states that in the four months ending January Ist, 1892, the com- 
pany has furnished to railroads 13,459 steam couplers, 459 com- 
plete car equipments and 162 locomotive equipments. The Old 
Colony Railroad bas had 99 equipments, the m and Maine 
175, the Canadian Pacific 45, the Concord and Montreal 64, and 
the Wagner Palace Car Company an average of ten equipments 
amonth. In Scotland steam heating has been used with great 
success. We really think it is about time that English companies 
began to move in this direction. 


One of the principal objects of the Bill deposited by 
the London, Chatham, and Dover Railway Company is to enable 
the company to make an agreement with the Dover Harbour 
Board for a guarantee by the company to assist the board in rais- 
ing capital for the development of traffic between Dover and the 
Continent. Power is also taken in the Bill—says the Times—to 
abandon a portion of the Sittingbourne branch railway ; to acquire 
lands for the purpose of increasing their accommodation in South- 
wark, Beckenham, and Gillingham ; to widen their railway cver 
Gibbon-road, Camberwell. 


Tue St. Louis and Suburban Railway, an electric line 
running out from St. Louis inte the suburbs as far as Florissant, a 
distance of sixteen miles, has been running a car for mail for 
some time. It is 34ft. long, 84ft. wide, and 114ft. high. The body 
is much like that of the mail cars on a steam line. Each of the 
four-wheel trucks carries a 15-horse power Thomson-Houston 


motor. The total weight of the car is about 16,000lb., and it) 
carries not only mails, but also , express pac , and 
in the same city, also 


dairy products, The Southern Rai ong i 
operates an electric car, but for express business only. 

Tue development and growth of Crewe has been of 
late years remarkable. This once insignificant village, which in 
1831 had a population of fifty-one re and ten years later could 
only boast of inhabitants, all told, now numbers 30,000, who 
are almost all railway employés. The Crewe works now occupy 
116 acres, thirty-six of which are covered, the number of men 
directly employed being upwards of 7000. In May, 1876, the 
completion of the 2000th engine was signalised by public rejoicing. 
On July 4th, 1887, the 3000th engine was completed. Crewe 
possesses @ mechanic’s institute, built and supported by the com- 
pany. Science and art classes are connected with the institute, 
and its students have won more Whitworth scholarships than any 
other place in the country. 


Tue offer of the. North-Eastern Railway Company to 
purchase the Hull Docks and estate came before an extraordinary 
meeting of shareholders of the Docks Company on Tuesday. The 
directors recommended that the terms of the railway company 
should be accepted, on the ground mainly that the docks should be 
in the hands ate who could find the necessary capital for their 
further development, the dock company having exhausted its 
resources, Mr. C, H. Wilson mentioned that the Dock Board had 
proposed that they should receive £40 of North-Eastern stock for 
each £100 ordinary dock stock. Ultimately on the basis of £30 
a share, the present terms were arranged. The meeting decided, 

y an overwhelming majority, to accept the North-Eastern Com- 
any’s offer. The proposed purchase wil] come before the North- 
a ay shareholders on Friday. 


In a “Retrospect—1791 to 1891,” presented by the 
late Hon. John Blair Linn to the Alumni Association of Franklin 
and Marshall College, the following freight rates are noted :—In 
1784 it cost 249 dols, to carry a ton from ‘Philadelphia to Erie by 
yews horses, no wagon road having been built. In 1789 it cost 

dols, a-hundred, and it took a month to carry merchandise from 
Hagarstown, Md., over the Allegheny Mountains to Brownsville, 
Pa.; and in 1793 it cost 75 dols. a-ton to carry bars of iron from 
Centre County to Pittsburgh. As late as 1817 it cust 140dols. to 
move a ton of freight from Philadelphia to Pittsburgh. In 1834 
it took eight days for freight at a dollar a-hundred to go from 
Philadelphia to Pittsburgh, and three days and nineteen hours for 
ee at l5dols. apiece. It was not until 1853 that the 

ennsylvania Railroad completed its all-rail route between the two 
cities. 

By the award of Mr. J. Wolfe Barry, M. Inst. C.E., 
the arbitrator appointed by the Board of Trade under the Wirral 
Railway Transfer Act, 1889, the uncompleted portions of the 
Wirral Railway, forming the communication between the Dee 
Bridge and the Birkenhead Docks and the Mersey Railway, are 
now merged into the systems of the Manchester, Sheffield, and 
Lincolnshire and the Wrexham, Mold, and Connah’s Quay Railway 
Companies. The sum paid by these two companies, under the 
arbitrator's award, which has only recently been issued, was 
£96,000, in consideration of which the pur basi companies acquire, 
as from yesterday, the parliamentary powers to complete the com- 
munication between the Dee Bridge and the Birkenhead Docks 
and the Mersey Railway, together with the lands ey A 
chased. In addition to this sum the arbitrator awarded £8920 to 
the engineers of the Wirral Company upon their handing over to 
the purchasing companies all plans relating to the lines in 
question, Thesum claimed by the Wirral Company was £210,850. 





Mr. R. McKeon states in the course of an article on 
poling } tives, published in the Railroad Car Journal, that 
e remembers well the elaborate finish and almost endless amount 
of ornamentation put on American locomotives twenty-five years 
ago, and still farther back in the fifties when in the days of his 
apprenticeship he has assisted in painting engines that cost £60 
for the labour and material put on them. Not only was a fine 
piano surface required, but it was covered in landscapes, national 
emblems and noted resorts, and no railroad paintshop was com- 
plete at that time without a number of fine artists. Roman 
scrolling was the style of ornamentation, not only on engines, but 
on the outside of the low, flat-roofed, forty-foot, passenger coaches 
of that day, and it required men of great ability and large practice 
in ornamental and landscape work to give satisfaction in a railroad 
paintshop. Rich colouring, in both groundwork and decoration, 
was carried to extremes on engines ; vermilion, ultramarine and 
fine lakes were extensively used, but this extravagance and waste- 
fulness ually departed, just as it did on the passenger cars, 
and a wiser generation has taken hold of the management, 








NOTES AND MEMORANDA. 


In Greater London 3524 births and 4199 deaths were 
registered, corresponding to annual rates of 31‘9 and 38°1 per 1000 
of the estimated population. 


PoRTLAND cement concrete mixed with water, and 
used in an atmosphere below the freezing point of water, will set, 
but ee oye d disintegrates. As will be seen from the article on 
page 112 this may be avoided by the use of a small quantity of 
caustic soda, 


Tue Eider, North German Atlantic liner, which has 
become a wreck on the south-west of the Isle of Wight, is an iron 
screw four-masted steamer of 4719 tons, built by the firm of 
Elder and Co., of Glasgow, in 1883. She has four decks, and is 
429ft. long, 47ft. beam, and 34ft. in depth. 


In London, 2643 births and 8355 deaths were regis- 
tered last week. Allowing for the i of population, the 
births were 154 below, and the deaths 1471 above, the average 
numbers in the comreeetes weeks of the last ten years. The 
annual death rate per 1000 from all causes, which had been 32°8, 
40°0, and 46:0 in the preceding four weeks, fell to 41-0 


Accorpine to the first census of the population of 
Burmah just published, the number, exclusive of the Shan States, 
is 7,750,000. The Shan States contain 376,000 inhabitants, 
so that the total population of the province exceeds 8,000,000. 
The average density of the population to the square mile is only 
7 = returns show a considerable increase over the official 

imate. 


Tue weekly return of the Registrar-General shows that 
the deaths registered last week in thirty-three great towns of Eng- 
land and Wales corresponded to an annual rate of 32°1 per 1000 of 
their aggregate population, which is estimated at 10,185,736 

rsons in the middle of this year. This rate compares with 

‘4, 33°0, and 28-7 in the three preceding weeks. The deaths 
eet from 47°2 at Croydon, and 41°0 in London, to 19-2 in 

alifax. 





Tue Marie Rickmers, a very large ship, built by 
Messrs, Russell and Company, has a total sail area of 56,800 
ye poe feet, or about an acre and a-quarter, the aggregate length 
of sparring fitted to suspend and spread the sails being 2000 lineal 
feet. The combined height of her five masts is 960ft.; the total 
length of steel wire in the form of shrouds, stays, and spars, is 
21,300 lineal feet, or over four statute miles ; and the total length 
of running cordage is no less than 31,000 lineal feet, or approaching 
six miles, 

It is stated that a German firm has perfected a means 
of making a profitable disposition of sawdust by which it is 
applied to a mechanical use, and has thus far been attended with 
success, An acid is mixed with the sawdust and the whole mass 
moulded into blocks or any other form, resulting in a fine material 
for building purposes. e blocks assume extreme hardness of 
surface and are practically non-combustible. ‘The material in the 
moulded forms is said to be much stronger than timber in these 
forms, and much lighter than either iron or steel, and can be pre- 
pared cheaply. 


By the City sunshine recording instrument at Bunhill- 
row, no sunshine was registered in either December, 1884, January, 
1885, or December, 1890. Greenwich only secures 25 per cent. of 
the total duration, as its mean monthly er for the ten years, 
while Kew Observatory, lying to windward of London, has 28, or 
3 per cent. more. Jersey is the only station recording in any 
month, on the mean of the ten years, an average of even one-half 
of its possible amount of sunshine ; 52 per cent. is the value for 
May and 55 per cent. for August. The highest figure for any 
other station is 48 per cent. for Geldeston in May. The east 
coast, as far up as Aberdeen, is decidedly sunny. 


A NEw condensation hygrometer has been described in 
the Comptes Rendus by Henri Gilbault. In order to determine 
absolute and relative humidity with a condensation hygrometer, 
the moment at which dew is deposited must be observed, and the 
temperature of the surface upon which it is formed. Many methods 
have been proposed to perfect the observation of the moment when 
the dew appears, but only a few have taken into account the 
equally important second condition. The author has endeavoured 
to improve existing methods by causing condensation to take place 
on a thin sheet of platinised glass, and measuring the variations of 
electrical resistance of the metal. He findsit ible to determine 
the dewpoint within one-thirtieth of a degree by his method. 


Arta recent meeting of the Paris Academy of Sciences, 
a@ paper was read on the influences of electrical discharge during 
thunderstorms on apparatus registering terrestrial magnetism, by 
M. Em. Marchand, An examiration of the tracings drawn by 
the registering magnetometers at Lyons Observatory since 1887, 
and the records of thunderstorms, establish a connection between 
lightning discharge and magnetic disturbances which has been 
frequently noted. Seventy-three lightning discharges had their 
time of occurrence and approximate distance recorded during the 
last five years. Forty of these were accompanied by well-marked 
disturbances of the declination curve ; in fifteen cases the oscilla- 
tory movements were slight, but could be easily found when the 
time of discharge was known ; thirteen cases were doubtful ; and 
in five cases absolutely no trace of an abnormal oscillation could be 
detected. No simple relation appears to exist between the 
distance of the discharge and the amplitude of the oscillation they 
produce. Some very violent thunder-claps have only been accom- 
panied by slight magnetic perturbations, whilst others, far more 
feeble and distant, have produced very large ones. 


An important bulletin on the forest and mineral wealth 
of Brazil has lately been issued by the Bureau of the American 
Republics. According to this report the forests of Brazil abound 
in woods of great value, some of the finest of which are said to be 
entirely unknown in Europe. With regard to mineral resources, 
Brazil, according to this very rose-coloured bulletin, is not less for- 
tunate. Scientific explorers have found great deposits of coal and 
iron, and have also proved that the country possesses copper, man- 
ganese, and argentiferous lead ore. There are also mines of gold and 
diamonds. Diamonds are co-extensive with the gold deposits, anu 
like that metal, are most abundant in Minas Geraes, where they 
have been found since 1789, The most important locality known 
for the production of these gems is the district of Diamantina, in 
the above-named State. They are found in Parana, in the gravels 
of the river Tibagy, and in the beds of streams dry during the 
summer. Since the discovery of diamonds at the Cape of Good 
Hope, the Brazilian production has greatly diminished. As regards 
iron, the State of Minas Geraes abounds with it. It is not found 
in veins or strata, buried deep in the earth, but in enormous beds, 
often lying at the surface, or in mountain masses. These vast 
deposits are worked only by small scattered furnaces, charcoal 
being used in the reduction of the ore. Of these small furnaces 
there are five groups, producing about 3000 tons annually, the pro- 
duct being used in the surrounding districts in the manufacture 
of articles of home consumption, such as hoes, shovels, picks, drills, 
nails, horseshoes, &c. In the State of San Paulo are found deposits 
similar to the best Norwegian ore; and one of the mines is worked 
by the Government establishment near the village of Sorocaba. 
This establishment has two furnaces, and produced in one year 
about 790 tons of pigiron. The ore has about 67 per cent. of iron. 
In Santa Caterina, not far from a harbour accessible to the largest 
vessels, are vast deposits of hematite, containing, on an average, 30 
per cent. of toe and 20 to 30 per cent. of iron. In the State 
of Goyaz, as in Minas Geraes, are found enormous masses of theore 
taberite, 





MISCELLANEA. 


It is stated that the new French torpedo-boat Véloce 
has made a speed of 23°5 knots. 


Messrs. Lonemans have in the press and will shortly 
publish a new and revised edition of Sir Philip Magnus’s ‘ Lessons 
in El tary Mechanics.” The book, which has already 
through 17 editions, has been entirely re-written by the author. 


WirH reference to the notice recently published with 
regard to tenders for the drainage of Sofia, her Majesty’s Agent 
and Consul-General in that city bas received an intimation from 
the Mayor of Sofia stating that the period for sending in designs 
for the sewerage has been extended to the 3rd of March next. 


AccorDING to the official estimates, the cost of widen- 
ing the canal connecting Brussels with the sea will be 20,000,000f., 
that of the harbour works to be executed at Brussels 12,000,C00f., 
that of a dry dock 1,000,000f., and, finally, the vaulting over of 
the river Sennette 2,000,000f. These estimates have been made 
with a view to the proposal to make Brussels a seaport. 


A MEETING of the Standing Committee of the Midland 
Iron and Steel Trades Wages Board was held at the Queen’s Hotel, 
Birmingham, this—Thursday—afternoon. The accountants certi- 
fied that the average selling price for November and December 
was £6 10s. 9°55d. This carries no change in wages, which will be 
continued on the basis of 8s, per ton for puddling, and mill men in 
proportion. 

On the 1st inst. the tide burst in Bridgwater Lock, on 
the Manchester Ship Canal works, which is intended to work the 
extensive traffic of the port of Runcorn, and a breach of about 
200ft. wide was made. A local paper says the brickwork, 5ft. 
thick, was thrown down, the water gaining force by a westerly 
gale, and a number of men were precipitated into the river, and 
many had narrow escapes. Much plant is submerged. 


As is well known, there is in this country but a small 
demand for electric motors, which are so popular in the United 
States with small power users. Commenting on this the American 
Manufacturer correctly observes that ‘‘the low price of gas in 
England is largely responsible for this condition, gas engines being 
very extensively used. A gas engine will furnish power at a cost 
of about two cents per horse-power per hour, whereas the cost of 
electric power is about nine cents per horse-power per hour.” 


Ata meeting of the Mines Drainage Commissioners, 
held on Wednesday, the engineer’s report showed the total amount 
of water raised during the previous month had been 10,180,658 
gallons. Observations were made by the Chairman with regard to 
the possibility of the Corporation of Birmingham having some of 
the water pumped by Commissioners, instead of from Wales. He 
a out that if the Commissioners could sell water at ld. per 

000 gallons, they would make a profit out of it, as it only cost 
them jd. to raise that quantity, and it was, he said, certain that 
water could not be got from Wales at 1d. per 1000 gallons. 


Tue Clyde Trustees have determined to possess them- 
selves of the most powerful dredger in the world, and have com- 
missioned Messrs. Fleming and Ferguson, shipbuilders and 
engineers, Paisley, to build such for them. She is to be a twin- 
screw self-propelling dredger, 200ft. by 37ft. by 12ft. 6in., and 
will be fitted with all Messrs. Fleming and Ferguson’s most 
modern appliances, and will be capable of raising 1000 tons per 
hour from a depth of 45ft. With this dredger the Trustees have 
also ordered from Messrs. Fleming and Ferguson two very power- 
ful and fast hopper barges to carry 1000 tons each. The barges 
will serve the dredger, and if need arises will be able to carry the 
dredgings to any distance at sea. 


Tue Government have resolved to advise the appoint- 
ment of a Royal Commission to inquire ‘‘ whether, taking into 
consideration the growth of the population of the metropolis and 
the districts within the limits of the metropolitan water companies, 
and also the needs of the localities nut supplied by any metro- 
politan company, but within the watersheds of the Thames and 
the Lea, the present sources of supply of these companies are 
adequate in quantity and quality ; and, if adequate, whether such 
supply as may be required can be obtained within the watersheds 
referred to, having due regard to the claims of the districts 
outside the metropolis but within these watersheds, or will have 
to be obtained outside the watersheds of the Thames and Lea.” 


SpeakinG of a well-known electrical engineer in this 
country, an equally well-known electrician in America is recently 
reported to have said : ‘‘ I consider him the brightest electrician 
and engineer abroad ; but the trouble with him, as with all other 
European electricians, is they do not seem to have a commercial 
governor to regulate them. Over there the business man and the 
scientist never pull together, whereas we are just the reverse. 
American inventors invent for what there is in it from a practical 
standpoint, and, consequently, we are far away ahead of them in 
electricity. Science has of late taken on a different aspect from 
what it wore in times gone by. Its value is now dependent upon 
its service to the community, and I believe in that doctrine.” The 
speaker, Mr. Edison, may be in a general way right on this subject 
of inventors and business men, but in this case he was wrong, for 
the business men at least provided plenty of money. 


Aw unforeseen obstacle has arisen in the carrying out 
of the scheme for improved navigation of the Severn for mer- 
chandise steamer traffic. It is found that a steamer 135ft. in 
length, 22ft. in width, drawing 9ft., and with a carrying capacity 
of from 250 to 300 tons, can navigate the river Severn, as far as 
the locks are concerned, and that all the bridges are quite com- 
petent to dea] with this steamer traffic, — 25ft. of headroom, 
with one exception—viz., the Westgate Bridge, at Gloucester, 
which only has an average headroom of 16ft. under the central 
arch. Consequently a new higher structure is to be built, and the 
question has arisen which of the towns along the route is to be 
at the expense. The Severn Commissioners are bound in their 
Act, under severe penalties, not to touch the bridge. There are 
two whole pages devoted to safeguarding the rights of the 
Gloucester citizens, and it is believed that strong opposition will 
be offered at Gloucester to the alteration which is now proposed. 
At present it seems likely that Worcester will find the necessary 
money for altering the bridge, but this is not yet settled. 


In a detailed analysis published by the Economiste 
Francais of the receipts and expenditure connected with the Uni- 
versal Exhibition of 1889, the net financial outcome of the Exhibi- 
tion is a balance of about £400,000 to the good. The receipts 
were made up of the money paid for admission, the produce of 
different concessions and lettings of space, the sale of materials 
afterwards, the subsidy of the city of Paris, and the amount con- 
tributed by the State. There were no fewer than 125 concessions 
of various kinds for cafés and restaurants, which produced about 
£90,000, while a sum of nearly £9000 was received for concerts, sub- 
scriptions to water and gas, the total receipts amounting to 
£2,000,000, or £280,000 more than the estimate for them. The 
receipts of the 1867 Exhibition were £1,050,000, while those for 
the Exhibition of 1878 did not amount to more than £927,000, 
including a subsidy of £248,000 from the city of Paris. Upon the 
other hand, the expenses of the 1889 Exhibition, which had been 
estimated at £1,860,000, did not amount to more than £1,600,000, 
while for the 1867 Exhibition they were £936,800, and for that of 
1878, £2,216,000, including a sum of £560,000 spent upon the 
Palace of the Trocadéro. In other words, while the 1889 Exhi 
bition left a profit of £400,000, that of 1867 gave one of only 
£112,000, and that of 1878, organised at the cost of the State, left 
a deficit of £1,268,000. It is pointed out that in 1878 there was 
no subsidy from the State, whereas in 1889 the State contributed 
£680,000, and in 1867 £240,000. 
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COOLING PLANT FOR LARGE CHEMICAL WORKS 


THE ANTI-FRICTION CONVEYOR AND GRINDING MACHINERY COMPANY, LONDON, ENGINEERS 





COOLING PLANT FOR CHEMICAL WORKS. 


WE publish herewith a perspective view, and on page 107 
a general plan of a set of cooling plant erected in a large 
chemical works on the Continent by the Anti-Friction 
Company and Grinding Machinery Company, London. The 
purpose of this machinery is to reduce large quantities of 
liquid chemicals from a high to a low temperature. 

The plant is on the ammonia compression system, and is 
worked by a pair of compound condensing engines, the 
diameter of the high-pressure cylinder being 18in., and that 
of the low-pressure cylinder 29}in., having a stroke of 32in., 
and to the piston rods extended are coupled direct two of 
Mackay’s ammonia compressors. The engines are so 
arranged that they can be worked either high-pressure or 
condensing, and either engine works its own compressor under 
these conditions, and will develope their full capacity with 
4} atmospheres steam pressure on the boilers, and one side 
can be worked independently of the other for convenience 
when under repairs. They have been specially designed and 
constructed by Mr. F. N. Mackay for the special purpose for 
which they were required, and are in respect of economical 
working and finish of the highest class. The ammonia com- 
pressors have been designed with a view of avoiding the 
entrance of the lubricating oil into the machine, a defect 
which in course of time would considerably interfere with 
their efficiency. The Mackay patent compressors have, we 
are informed, borne the brunt of very severe tests, and proved 
their efficiency in this direction. 

The condensers for condensing the ammonia vapour are 
constructed on the counter current principle,and combine the 
largest possible condensing surface with the smallest possible 
space occupied. They are most economical in regard to the 
consumption of condensing water, a very essential point 
where water is scarce, besides being most efficient in con- 
densation, which is so material to economy of power. 

The brine coolers, also of Mr. Mackay’s patent, are 
constructed upon quite a novel principle. The brine 
thus produced is stored in a large tank, as it is most 
essential that no variation in the temperature required takes 
place ; the temperature being thus regulated in the tank, | 
and thence pumped for a distance of about 4000ft. through 
pipes to the different parts of the work, where the cold is | 
utilised. 

The two water coolers, which are also made on the | 
counter current principle, are required for the production of | 
cold water in addition to the brine. 

The plant has a capacity of over one million heat units 
per hour, and is thus one of the largest cooling plants ever 
erected for similar purposes. 

We think that the plan and perspective will, with the above 
description, suffice to explain the plant. The Anti-Friction 
Conveyor Company is making this class of work a speciality, 
and is, we are informed, at present engaged with the con- 
struction of two extensive ice-making plants for the East | 
Indies, and have just started an extensive cooling plant at | 
the brewery of Messrs. Fremlin Bros., Maidstone, and at | 
Messrs. Keiller’s, Dundee, and elsewhere. 


| working. He, however, did not desire to push this question 


PROBABLE INFLUENCE OF QUICK-FIRE GUNS | 
ON NAVAL TACTICS. 


On Friday, January 30th, Admiral Long read a paper in | 
the theatre of the United Service Institution, on the 
‘Influence of Quick-fire Guns on Naval Tactics and on 
Construction.’’ It would be impossible in a short summary 
to do justice to a paper which dealt with actual tactics, and 
took up supposed courses followed by hostile fleets. For this 
our readers must consult the “‘ Proceedings”’ of the United 
Service Institution when published. It is, however, desirable 
to notice the general scope and treatment of this important 
question. 

The lecturer began by quoting from ‘“* Modern Naval 
Artillery,” the work brought out last year in connection with 
the Elswick exhibits, the paragraphs describing the power 
of quick-fire guns in defeating torpedo boat attacks. A 
comparison is made between a ship using three ordinary and 
three quick-fire guns, and it is pointed out that not only do 
the latter guns discharge six times as many rounds as the 
former, but they also have a much better opportunity of 
striking the enemy, because she moves comparatively little 
each successive round. About twelve shots a minute is con- 
sidered the highest practical speed on service, although some 
guns fire up to fifteen rounds per minute. With cordite or 
other smokeless powder, the lecturer suggested that a torpedo 
boat attempting to get through the zone of fire by daylight 
was engaged in a forlorn hope. In actions between ship and 
ship, it seems probable that a vessel might be put out of 
action in half-an-hour by quick-fire without armour-piercing 
guns coming into play. This opinion is held not only by the 
writer of ‘‘ Modern Naval Artillery,” but also by Mr. White, 
the Director of Naval Construction. 

The change brought about by the introduction of quick 
fire is made apparent when it is remembered that in 1880 the 
ram was looked to as the weapon of paramount value. Then 
the torpedo rose into rivalry with it, until now the combina- 
tion of quick fire and smokeless powder seem to put the gun 
into the important place which it held in the days of Nelson. 
The bearing of this on tactics is obvious. Admiral Bourgois 
and others have pointed out the advantages to be derived by 
a vessel attacking with her side presented at 45 deg. to the 
direction of the enemy’s fire, at and beyond which angle 
projectiles would not bite, but glance off. The lecturer then 
followed the probable movements of fleets attacking in 
certain lines of order, and discussed how far one ship can 
render support to another. 

The question of side armour naturally suggests itself here. 
Admiral Long, like many naval officers, has ‘a soft corner” 
fora belt carried up to the platform of the guns, so as, at all 
events, to protect their racers, and hence their power of 


far, as he felt that the relative advantages of each system 
must be worked out by naval architects. The unprotected 
condition of a cruiser against quick fire was dwelt upon, and 
it was pointed out that, as the 6in. gun was likely to be the 
heaviest employing quick fire, there seemed to * @ special 
advantage in using armour on heavy ships of the thickness 





called for to resist this gun. This we might, by the way, 
point out can hardly be taken lower than 12in., even allowing 
for range and some indirectness of impact; in fact, a vessel 


| carrying thicker armour than the Thunderer is needed, and 
| with steel or compound plates instead of iron. 


A very interesting point was raised in the now imperfectly 
protected and conspicuous position of the conning tower. 
This, the lecturer pointed out, could hardly fail to be 
destroyed by quick fire, or at all events, the connections from 
it to the various parts of the ship. He argued, with much 
reason, that what we cannot protect we ought as far as 
possible to conceal. Unsatisfactory as armour may be, 
seeing that it cannot meet torpedo attack, the lecturer 
thought that the introduction of quick fire and smokeless 
powder had made it more than ever necessary. 

From his review the lecturer concluded that in paval 
actions it will now be important to develope as heavy afire as 
possible for a short time, with a view to which as many guns 
as possible of adequate power should be mounted. Coals 
will have to be replenished so often that other stores can be 
filled up at the same time, and all available weight should 
be devoted to offensive power. The naval architect’s progress 
is now difficult, seeing that ships are a mark for destruction 
above and below water. Admiral Long seemed to think that 
there was much to recommend increased displacement. 








H.M.S. GRAFTON. 





WE illustrate on page 111 the first-class cruiser Grafton, as 
she will appear at sea. She was launched with perfect success 
on Saturday, from the yard of the Thames Ironworks 
Company, Blackwall. 

The Grafton is one of the new high-speed cruisers built 
under the Naval Defence Act. She is intended to have a 
forced-draught speed of 22 knots an hour. She will be fitted 
with twin-screw triple-expansion engines by Messrs. Humphrys, 
Tennant, and Co., and is expected to have a radius of 
10,000 miles at 10 knots. She is 360ft. long, 60ft. beam, and 
23ft. 6in. deep. Vertical armour is discarded in these 
cruisers; but the machinery, boilers, magazines, torpedo 
tubes, and so forth are covered by a protective deck running 
from stem to stern. The deck has a maximum thickness of 
5in. and a minimum thickness of 2in., and all round the deck 
opening coffer-dams are provided. The engines, rising above 
this protective deck, will be protected by an inclined armour 
plate shield 5in. thick and backed with teak; the conning- 
tower is of Cammell’s steel-faced armour 12in. thick; the 
magazines are of 3in. armour; a double bottom is con- 
structed the whole length of the engine. Boiler and maga- 
zine spaces and horizontal decks complete this arrangement 
before and abaft. Vickers steel casemates of novel form 
protect the ’tween-deck guns. The armament will con- 
sist of two 9:2in. and ten 6in. quick-firing guns, sixteen quick- 
firing guns, and four 14in. Whitehead torpedo tubes. 

The ceremony of naming was performed by Lady George 
Hamilton. At the luncheon which followed speeches were 
made by the First Lord of the Admiralty, Mr. White, and 
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Mr. Arnold Hills, who made a very suggestive speech 
dealing with the capital and labour question. He 
spoke of the difficulties which he h been com- 
pelled to encounter in succeeding a managing director 
who had away after thirty years of work, and 
reminded his hearers that for eighteen months, during the 
construction of the Grafton, the gates of the yard had been 
picketted, so that his men had not been able to go to and 
from their work without facing the fear of injury. He 
believed thatthe only hope for industry was to be found, not 
in pitting against one another the combined forces of labour 
and capital, as some ignorant agitators appeared to think, 
but in showing practically the real community of interest 
between the employer and the workman, and he thought that 
the members of the Labour Commission might do worse than 
pay a visit to the Thames Ironworks in order to see with their 
own eyes the state of things prevailing in the yard. 








NEW PIT SINKINGS IN THE NORTH OF 
FRANCE. 
No. L 


Aone the numerous developments of mining industry 
during the second half of the present century there are 
probably none of a more interesting character than those 
of the coalfield of the North of France, or as it is locally 
known, the basin of the Nord and the Pas de Calais. These 
taken together form a strip of ground about seventy 
miles from east to west, with a varying breadth north and 
south of from two to ten miles, with an area of about 470 
square miles, divided into forty-three different concessions, 
which in 1888 produced 12,364,000 tons of coal, or 60 per 
cent. of the total production of France, an amount that 
has been considerably exceeded in the three subsequent 
years. At the eastern end of the basin, on the Belgian 
frontier, near Valenciennes, the carboniferous strata come 
to the surface and have been worked for a very long 
period; the oldest and largest company, that of Anzin, 
being one of the few corporate ies in France that 
survived the great revolution of the last century. But 
passing westward, they are completely hidden by a 
thick overlying cover of tertiary and cretaceous strata, 
the extension having been traced by boring operations 
commenced about fifty years ago, and which have been 
conducted with great skill and perseverance ever since. 
In winning the coal great difficulties have been encountered 
in passing through the overlying secondary strata or morts 
terrains, which consist in great part of the upper chalk 
with flints, traversed by water-bearing fissures of the kind 
that contribute so largely to the water supply of London, 
and can only be penetrated by special methods of sinking. 
By the courtesy of the directors of two of the principal 
mining companies, those of Lens and Liéven, an oppor- 
tunity was afforded to the members of the Federated 
Institutes of Mining Engineers of examining two sinkings 
through these strata by different methods, both of which 
‘have been signally successful, and are now approach- 
ing completion. The visit was made on the 19th of 
January and three following days by a party of ten, 
headed by the secretary of the Institute, Mr. Walton 
Bruce. 

The first sinking inspected was that of the No. 10 pit 
of the Lens Company, which owns a concession averaging 
about twenty-four square miles with a mean length east 
and west along the strike of the measures of four miles, 
and about six miles from north to south. Within 
this area the whole of the known seams of the district 
have been found, from the most bituminous of the upper 
or Flenu series, with 35 per cent. of volatile matter, to 
the semi-anthracitic, lean, or dry lower series, with only 
13 per cent. volatile. Although none of the seams are 
thick, the average being only about 2ft., they are very 
numerous, fifty-five being workable, and from these nearly 
two million tons of coal are raised by the Lens Company 
annually, its output being only next to that of Anzin. 
The concession is divided midway by an east and west 
fault, with a downthrow of nearly 2000ft. to the south, 
which has preserved the bituminous coals on that side, 
while the drier seams preponderate on the northern 
half. It is in connection with the latter that the 
sinking No. 10, situated at Pont a4 Vendin, in 
the north - east corner of the concession, has been 
undertaken. This was commenced in the ordinary way 
by hand with sinking pumps, and a polygonal tubbing in 
wood was placed at the bottom of the superficial and 
tertiary strata near the surface, but at 19°43 m. in the 
upper white chalk with flints the ground was so much 
disturbed by the pumping that the sides of the excava- 
tion and the foundations of the surface buildings gave 
way, and the work was abandoned for the time until 
arrangements had been made with the proprietors of 
the Poetsch freezing patent to carry out the work by 
that method, which has now been successfully done by 
M. Gobert, of Brussels. The preliminary borings having 
shown that the chalk became argillaceous and free from 
water-bearing fissures at 34m., and changed into blue 
marly clay at 42 m.; the latter point was taken as the lower 
limit of freezing, and the bore-holes were put in for the 
circulating pipes by hand gear. These are twenty-eight 
in number, eight being placed within the circle of the com- 
pleted pit, which is 4°8 m. in diameter, while the other 
twenty are arranged irregularly on a nearly rectangular 
plan encircling a space of about 25ft. square. The 
placing of these outer holes was rendered difficult by 
the existing buildings at the surface, which interfered 
with their proper arrangement. Each hole is lined with 
a wrought iron tube, 6in. inside diameter, within which 
is placed a central 2in. tube for the admission of the cool- 
ing fluid, the two being kept in position by a cast iron cap 
with nozzles communicating with the feed arrangement 
for the cold and the return of the heated liquid or brine, 
which is actually a solution of chloride of calcium. The 
cooling is effected by the evaporation of liquefied ammonia 
cooled to the temperature of the air, whereby a reduction 
of temperature in the brine tank to — 20 deg. C. (— 4deg. 
Fah.) is maintained continuously. The plant, which 
is generally similar in principle to that illustrated 





in our issue of January 15th, page 54, consists of a 
40-horse power horizontal engine, driving an aspirating 
and compressing pump, which receives the ammonia 
vapour at a few inches pressure and delivers it com- 
pressed to 74} atmospheres, the heat developed in the 
compression being sufficient to keep it in the gaseous 
form. This compressed heated gas is passed into a 
closed cooler contained in a tank of water, when it lique- 
fies and collects in a storage cylinder. The evaporator, 
a cylindrical vessel fitted with parallel tubes like a loco- 
motive boiler, is placed in a large wooden tank filled with 
chloride of calcium solution, which is rendered as nearly 
as may be uniform in temperature by a series of rotating 
agitators, placed in the bottom of the tank, the evapora- 
tion being effected by the exhaust side of the main 
compressing pump. In order to prevent loss of ammonia 
through the gland of the piston-rod, a second stufling- 
box is placed on the rod, having between it and that on 
cylinder cover a rectangular box filled with oil, which 
takes up any escape. The ammonia so caught is sepa- 
rated by aid of steam-heated pipes at the bottom of 
the box, and returns as vapour to the suction of 
the compressor, while the excess of oil overflows 
into a box below, whence it is pumped back from 
time to time by hand. Several months were required 
to freeze the ground to the bottom of the bore holes; 
but this has been so effectually done, that on the 19th of 
January the rise in temperature in the brine, which is 
kept in continual circulation by a small duplex steam 
pump, was only 4 deg. C., or from —20 deg. the supply, 
to —16in the return current, the atmospheric tempera- 
ture being then at or a little below freezing point. The 
effect on the rock is very curious. In the upper fissured 
chalk the water-bearing veins are entirely filled with 
crystalline ice, giving the rock the appearance of a 
brecciated marble, while in the more compact ground 
below it somewhat resembled a hard Portland stone, but 
with a toughness under the pick somewhat suggestive of 
gypsum, the hardness being sufficient to require the use 
of bore-holes with small powder charges in the sinking, 
which was progressing at the rate of 0°9m., or 3ft., per 
day, the shaft being taken out of sufficient size to allow 
of the placing of a concrete backing 40 cm. thick behind 
the tubbing. The pipes within the shaft were in process 
of removal, the frozen wall being sufficiently maintained 
by the outer ones, and it is expected that in about a 
month the blue mar! will be reached, and the sinking 
will then be carried on in the ordinary way, the use of 
the freezing machine being no longer necessary. Some 
doubts were entertained as to the possibility of getting 
concrete to set when in contact with the frozen ground; 
but it has been found that this can be perfectly well done 
if a certain quantity of caustic soda is added to the 
water used in mixing the cement. The lighting in the 
bottom of the shaft is effected by a group of incandescent 
electric lamps, suspended about 12ft. above the bottom, 
so that the whole area is entirely free for the operations 
of the sinkers, who are in as good a position for working 
as in an open quarry at the surface. When finished the 
pit will be lined with cast iron tubbing of the ordinary 
segmental kind to a depth of 82°75 m. from the surface. 
Immediately adjoining the frozen shaft is the Rivage 
or wharf for loading canal boats. The coal is brought by 
railway from the different pits in 10-ton trucks tipping 
sideways into hoppers over broad slides which give a 
very rapid discharge with a minimum of breakage. Much 
care has been devoted to the subject of canal boat loading 
in the district, as a very large proportion of the output 
is consumed in the neighbouring manufacturing towns 
which are especially engaged in spinning and weaving 
and the production of beetroot sugar. The boats carry- 
ing 250 tons of coal on about 4ft. draft of water can be 
loaded by ten men in less than an hour, instead of occupy- 
ing one hundred men for a whole day as was formerly 
the case. Unfortunately the state of the weather and the 
large quantity of floating ice at the time of our visit pre- 
vented the party from seeing this installation in full work, 
By means of the canals the pits are in communication with 
the whole of France, but their importance is principally 
local, as on account of the slow rate of speed, as compared 
with that by the coal trains on the North of France Rail- 
way, the latter is generally preferred for long distances, 
the extra freight by rail, which is somewhat higher than 
that of the canal, being more than compensated in the 
journey to Paris, which requires three weeks by boat. 
The No. 8 winning of the Lens Company, visited by 
the party on the way to the frozen sinking, is of interest 
as an example of the newer developments in colliery 
machinery in the district. It includes two pits of 200 
and 280 metres in depth, placed about the middle of the 
concession on the downthrow side of the great central 
fault in the bituminous part of the field. One of these 
pits is equipped with double-decked cages carrying four 
tubs on each deck, while the other, being an upcast, is 
covered at the top with air-tight casing and movable 
cover, which is lifted by the cage in the manner proposed 
by the late M. Briart, and is of smaller dimensions, and the 
cages have three decks, carrying six tubs in all. The 
present output is about 900 tons daily, but when the 
arrangements are fully completed it will be raised to 
1500 tons. The winding engines, built by the Scciété de 
Houssu in Belgium, are horizontal, with cylinders 800 
and 1800 mm., direct acting, with bobbins for fiat aloe- 
fibre ropes, which are preferred to those of steel wire, 
as the pits are only of moderate depth, with distribution 
by Corliss valves and a spiral cam expansion gear, which 
is mounted upon a vertical shaft. Several ingenious 
safety arrangements due to M. E. Reumaux, the general 
mining manager of the company, have been adopted in 
these engines, whereby the chances of accident by mis- 
takes of the engine man are reduced toa minimum. By 
one of these the keeps at the surface are locked from the 
bottom of the pit, so that the cage on the bank cannot 
be lifted until the loading at the bottom is completed and 
a starting signal is given from below by a semaphore 
attached to the pit frame. Another contrivance to 
prevent overwinding consists in a piston valve with a 











balance piston dise attached to the same rod placed in 
two closed cylinders or jackets at right angles to the main 
steam pipe, which are in equilibrium, and in ordinary cir. 
cumstances being subjected to the same pressure on both 
sides, but by opening an exhaust pipe at the back of the 
thinner piston the thick one is driven forward and fills the 
main steam pipe, cutting off the supply. The opening of 
the exhaust pipe as well as the movement of other con. 
trivances for applying the brake and checking the speed 
of the engine when raising or lowering men is effected by 
tappets attached to the disc of the winding indicator, 
A fuller account of these arrangements, with illustrations, 
is, we believe, to be published in a forthcoming number 
of the “ Transactions” of the Federated Institutes. The 
new sinking of the Lieven Company will be noticed in a 
future issue. 








INSTITUTE OF MARINE ENGINEERS. 


A MEETING of the Institute of Marine Engineers was held in the 
Town Hall, Stratford, on Tuesday evening, January 26th, and pre- 
sided over by Mr. W. H. White, Chief Naval Constructor, when 
the discussion on the paper on “ Stability,” by Mr. J. A. Rowe, was 
resumed, The chairman briefly referring to the subject matter to 
be discussed, called upon the author to introduce and initiate the 
discussion, Sone See any points which had been referred to at 
the last meeting. r, Rowe explained as to several of the refer- 
ences made at the meeting held in the Gresham College, and pointed 
out what he had found since the paper was read that required 
further elucidation to make his meaning quite clear. The meeting 
was then thrown open for the discussion, which was taken part in 
by Messrs, McLean, Leslie, Thomson, Ruthven, Tyler, Chapman, 
and Captain Froude. Each of these gentlemen made some practi- 
cal references to the subject under discussion, and several personal 
experiences were related touching on the stability of vessels, It 
was generally argued that some means should be adopted for test- 
ing the stability of vessels before leaving port. The plan of sus- 
pended water tanks was referred to as having been proposed in a 
paper read recently at the North-East Coast Institute. 

he Chairman made some interesting remarks on the behaviour 
of vessels under tp te | conditions of loading, stowage of cargo, 
and stability. In referring to the question of stability Mr. White 
pointed out how important it was that great care should be taken 
in stowing cargo, and that shipbuilders could not be blamed for 
improper loading endangering the stability of an otherwise stable 
vessel, He further referred to the fact that some shipbuilders 
gave to each ship built by them a tabulated record of all matters 
relating to the ship’s stability, and it would be well if these 
instractions were ac upon to a greater extent than they 
appeared to be. Special mention was also made of the practice of 
the firm of shipbuilders of which the President of the Institute 
was head—Messrs. Denny and Co.—by whom a book was supplied 
to the owners and commander of each new steamer built by them, 
and which contains valuable information and data, giving the 
technical qualities of the ship in respect to stability, loading, and 
steaming properties. It rested with the owners and their repre- 
sentatives to be guided by the information supplied. e 
Chairman, in closing his remarks, said that this was the first time 
he had had the pleasure of taking part in a meeting of the 
Institute, and ho it would not be the last. He had to leave 
early, and desi the members to relieve him from the chair. A 
vote of thanks was warmly accorded to Mr. White before leaving, 
to which he responded. 

During the latter part of the evening the chair was occupied by 
Mr. J. M. Gray, and the discussion was continued. The meeting 
closed with votes of thanks to Mr. Rowe, the author, and to the 
Chairman, which was suitably responded to. The hon. secretary 
announced that the next meeting would be held on the second 
Tuesday in February, when probably the adjourned discussion on 
Mr. Northcott’s paper, ‘‘ Initial Condensation, ” would be held. It 
was also intimated that the council meeting would be held in the 
new premises of the Institute, 58, Romford-road, Stratford, on 
Friday, the 5th February. The Institute has now been in existence 
— en, and enters upon its fourth session during the present 
month, 








THE JUNIOR ENGINEERING Socrety.—The seventh anniversary 
werd of this sey 4 —_ place at ¥ Holborn Restaurant on 
urday evening last, and was largely att the bers 
and their friends. The President, Sir B. J. Reed, K.C.B., F.R.S., 
M.P., occupied the chair, and was supported by Professor Perry, 
F.R.S., Past-President ; Mr. David Joy, M. Inst. C.E., and Mr, F. 
W. Sanderson, M.A., Vice-Presidents; Mr. W. H. White, C.B., 
F.R.S., and Mr. Macfarlane Gray, M. I. Mech. E., honorary 
members ; Mr. 8. Boulding, Chairman ; Mr. W. J. Tennant, Past- 
Chairman ; and Mr. Walter T. Dunn, Secretary. Having regard to 
the death of the Duke of Clarence, the toast of “‘The Queen and 
Royal Family,” was drunk in silence. Mr. Tennant pro} 
‘The President,” and referred in appreciative terms to the assist- 
ance which Sir E. J. Reed was rendering the Society in his occupa- 
tion of the presidency. In responding, the President, in the course 
of his remarks, as an incentive to perseverance in one’s profession, 
alluded to his own progress when himself a junior. At the age of 
23he was asupernumerary third-c’assdraughtsman, and after leaving 
the Government service for a period he returned to the Admiralty 
at 33 as Chief Constructor of the Navy. He always had a strong 
desire to see ability and talent in young engineers recognised and 
made valuable to the service of the country, and it was very gratify- 
ing to him that during his tenure of office he had exerted 
himself to secure the promotion of three yo engineer colleagues, 
one of whom, Mr. W. H. White, now cnimalal one of the highest 
positions at the Admiralty. It was also at his suggestion that the 
present Mr. Thornycroft was encouraged when scarcely more than 
a boy to commence the construction of the light and fast steel 
vessels, a great many of which were now in use in the British and 
other navies, The next toast, that of ‘‘The Past-Presidents and 
Vice-Presidents,” proposed by Mr. P. J. Waldram, was responded 
to by Professor Perry and Mr. 4 & The former dwelt upon the 
educational advantages afforded by the nm whilst the latter 
alluded to the opportunities which it presented, by its papers and 
visits to works, for the extension of members’ practical knowledge. 
The toast of the ‘‘ Honorary Members,” proposed by Mr. R. W. 
Newman, was replied to by Mr. W. H. White, who spoke of the 
unique constitution of the Society in electing its own executive 
officers, and at the same time receiving from its other officers and 
honorary members, who were men of extended experience, the 
advantage of their opinions and assistance. Mr. Macfarlane Gray, 
who also replied to this toast, — on the members the importance 
of study for the acquisition of knowledge, and pointed out the 
benefits which must accrue from its possession in the course of 
their career. Mr. W. Worby Beaumont, M. Inst. C.E., in pro- 
posing the toast of ‘‘The Junior Engineering Society,” expressed 
the pleasure he felt in noticing the penser Be work which the 
Society was accomplishing. During the last session the member- 
ship had increased 34 per cent., a circumstance which, taken with 
the character of the papers read, the visits, and the work 
generally of the Society, he cousidered testified to its utility. He 
spoke of the value of practical experience, of young engineers 
beginning to obtain it as soon as possible, and of after self-instruction 
and yg lecture attendance. ‘The Visitors,” proposed by 
Mr. A. H, Dykes, was acknowledged by Mr. A. J. Walter, LL.B., 
who referred to the necessity of the engineer acquiring powers of 
description and explanation of technical matters, abilities which 
unfortunately were men ery | found wanting at the present time. 
The toasts were interspersed by vocal and instrumental selections, 
recitations, &c., by the members and others, 
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TO CORRESPONDENTS, 
Registered Telegraphic Address, ‘‘ENGINEER NEWSPAPER, 
LONDON.” 


*,- In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

*.* We cannot undertake to return drawings or manuscripts; we must there- 
fore request correspondents to keep copies. 

*," AU letters intended for insertion in Tok ENGINEER, or containing ques- 
tions, should be accompanied by the name and address of the writer not 
necessarily for publication, but as a proof of good faith. No notice what- 
ever can be taken of y icatu 

W. C. C. (Bolton).—You can take out a patent in the United States at 
any time within two years of the date of your English patent. 

J, B. 8. (Walkden).—We know nothing about the bye-laws of the society 
you name. You should write direct to the secretary for information. 

Steam GavucEs.—{1) Pressure gauges constantly get out of repair and give 
inaccurate readings. (2) The only method of ascertaining whether they 
are wrong or not is to test them against a standard pressure gauge. 
(3) A great deal would depend on the space occupied, the cost of sitting, 
de, 

Vatve.—If an ordinary flat mitre valve, such as a stop valve or safety 
valve, be lifted from its seat by a distance equal to one-fourth of its 
suutllest diameter, the clear passage will equal the area of the orifice 
closed by the valve when it is screwed down. Thus, a 4in. valve should 
have a lit of lin. 

BaLancep.—The valve shown in your sketch has been tried. If properly 
made it will work with little friction, but it will be lifted off the port 
Jace unless kept down by the cover of the valve chest, and you can see 
for yourself that this means extraordinarily geod workmanship, and the 
smallest wear will ruin the valve. 

E.G. H.—(1) Tallow is almost always used in tinning goods. You might 
Jind it worth your while, however, to try whale oil. We fancy. however, 
that it is because you use the tallow without sufficient skill that your goods do 
not come out clean. There ought not to be any dross on your tin pot. 
We suspect you are working too hot, and not using clean tallow. We 
have seen paraffine wax used for very small articles with success; you 
might try it. (2) Tolthausen's. 

8. 8. (Dewsbury).—There is an elementary treatise on the steam engine, 
published by Messrs. Crosby Lockwood and Co., in Weales’ Serves, which 
we advise you to read. Indicated horse-power is that actually exerted 
in the cylinder of the engine. Nominal horse-power is merely a trade 
term used to give an idea of the size of the engine. The indicated power 
« Jrom two to five, or even six, times the nominal. We cannot answer 
your last question because it is too general and vague. 








GAS ENGINES AT THE CRYSTAL PALACE EXHIBITION. 
(To the Editor of The Engineer.) 

Sir,—In your article in yesterday's issue you made mention that the 
Campbell gas engine is to be seen driving dynamos at Messrs. Cathcart, 
Peto, and Radford’s stand. The reverse is the case, as the stand is ours, 
and has been fitted up by us solely for the purpose of exhibiting our 
engines. Messrs, Cathcart, Peto, and Radford kindly volunteered to do 
the electrical part of the installation. Your correction of this in your 
next will oblige. p.p. Tae CAMPBELL Gas EnoIne Company, Ld. 

Halifax, January 30th. Hues CAMPBELL. 





THE ETHER—A ROUGH IDEA OF SIR JOHN HERSCHEL’'S 
MODERNISED. 
(To the Editor of The Engineer.) 

Sin,—There is an error in my letter—of the publication of which I 
was not before aware—under the title above given, and which appeared 
in The Enorneer of December 25th, 1891. On e 585, three lines from 
end of first paragraph, third column, instead of ‘and chief under,” read 
“and the containing shell under.” 

There seems no reason why the resources of the vortex theory should 
not be exhausted to explain Fg aanengeon: and it would be no more than 
doing this to suppose that both atoms and linear vortices go to make up 
the constitution of the ether, as suggested in my letter, where the subject 
is treated, of course, from an elementary point of view. 

Hamburg, January 28th, 8S. ToLvER PRESTON. 


SUBSCRIPTIONS. 

Tue ENGineEr can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from _the office on the following terms (paid in advance):— 

Half-yearly (including double number) £0 14s. 6d. 
Yearly (including two double numbers) #1 98. Od. 


If credit occur, an extra charge of two shillings and sixpence per annum will 
transmission abroad, 
on application. 


be made. Tue ENGINEER is registered 
A complete set of THE ENGINEER can be 








In consequence of the reduction of postage on newspapers to one uniform 
rate for any destination outside the United Kingdom, Foreign Subscrip- 
tions will, until further notice, be received at the rates given below :— 
Foreign Subscribers paying in advance at these rates will receive 
THE ENGINEER weekly and post free. Subscriptions sent by Post-offic 
Order must be accompanied by letter of advice to the Publisher. 

Tain Paper Copizs— 


MT n'a co ge 06. 06 ce oe) ce ee ee 
ee Ra eel wer ed Sa “eee £1 16s. Od. 
Tuick Parer Copizes— 
EEE 56 ac ae. Os: pe. Jee £1 08. 8d, 
er ae a a i eT ae 
ADVERTISEMENTS. 


*,* The charge for Advertisements of four lines and under is three shillings, 
for every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line av seven words. When an advertise- 
ment measures an inch or more, the charge is ten shillings ver inch. AU 
single advertisements from the country must be accompanied by a Post-office 
Order in payment. Alternate Advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition. 

Prices for Displayed Advertisements in “ ordinary” and “ special” position 
will be sent on application. 

Advertisements cannot be Inserted unless delivered before Six 
o'clock on Thursday evening; and in consequence of the 
necessity for going to press early with a portion of the edition, 

ALTERATIONS to standing advertisements should arrive not 

later than Three o'clock on Wed jay afternoon in week. 

etters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. Sydney White ; all other 
letters to be addressed to the Editor of THE ENGINEER. 











MEETINGS NEXT WEEE. 

Tue Institution oF Civit ExorngeErs. — Tuesday, February 9th, at 
25, Great George-street, Westminster, 8.W., 8 p.m. Ordinary meeting. 
Paper to be ussed, ‘‘Gold Quartz Reduction,” by Alfred Harper 
Curtis, B.A., Assoc. M. Inst. C.E. Friday, February 12th, at 7.30 p.m. 
Students’ meeting. Paper, “ Fly-wheels and Governors,” by H. B. 

m, Stud. Inst. C.E. 

Junior Enoinreerinc Society.—Friday, February 12th, at the West” 
minster Palace Hotel, at 8 p.m. Ordinary meeting. Paper, ‘‘The Gas 
Engine,” by Mr. E. G. Walker. 


InstiTuTION oF ELecrRicAL Enoineers.—Thursday, February 11th, at 
the Institution of Civil Engineers, 25, Great George-street, Westminster, 
8.W., at 8 p.m. ‘Some Experimental Investigations of Alternate 
Currents,” by Alexander Siemens, Vice-president. Discussion on above 
and on ‘ The Specification of Insulated Gondeabens for Electric Lighting 
and other Purposes,” by W. H. Preece, F.R.8., Past-president. 


Lonpon AssociaTION OF FoREMEN ENGINEERRS AND DRAUGHTSMEN.— 
Saturday, February 6th, at the Cannon-street Hotel, E.C., at 7.30 p.m. 
Ord y meeting at 8.30 p.m. Paper, ‘‘ Heat Engines, as at present in 
Use, and their probable Future Development,” by Mr. James Atkinson. 


Tue Sanitary Institute. — Tuesday, February 9th, at the Parkes 
Museum, at 8 2 “House Drainage,” by Professor H. Robinson, 
M. Inst. C.E. ednesday, Papers on ‘‘ Refuse Disposal,” 
by Mr. Charles Jones, M. Inst. C.E., Surveyor, Ealing, and Mr. James 
Russell. Friday, February 12th. ‘Sewage Disposal,” by Professor H. 
Robinson, M. Inst. C.E. 

Nort or ENGLAND INSTITUTE OF MINING AND MECHANICAL ENGINEERS’ 
—On Saturday, February 13th, in the Wood Memorial Hall, Newcastle- 
on-Tyne, at 2p.m. General meeting. Papers: ‘* Notes on an Electrica! 
Transmission Plant at East Howle Colliery,” by Mr. 7 Palmer- 
- in the Practical Transmission of Power by Means of Electricity, 





for Mining Operations,” by Mr. D. Selby Bigge. ‘Further Notes on Coa! 
Dusts,” by Dr. P. P. Bedson, F.C.8S. Papers ae for discussion: ‘‘ Notes 
on the Present Position of the Question of Tr ission of Power,” by 





Mr. A. L. Steavenson. ‘ An Investigation as to whether the Fumes pro- 
duced from the use of Roburite and Tonite in Mines are Injurious to 
Health.” Report of the Committee of the Durham Coalowners’ Associa- 
tion ard of the Durham Miners’ Association. 

Sout STAFFORDSHIRE INSTITUTE OF IRON AND STEEL WORKS MANAGERS. 
Saturday, February 13th, at the Institute, Wolverhampton-street, Dudley, 
at 7pm. Paper, ‘‘ Boiler Feed Water and Incrustation,” Mr. Harry 
Silvester, F.1.C. 

Society or ARTs.—Monday, February 8th, at 8 p.m. Cantor lectures: 
‘“Developments of Electrical Distribution,” by Professor George Forbes, 
F.R.S. loaarne 111.—Transmission and distribution of electricity derived 
from lighting circuits—Effect on load factor—Separate circuits for power 
—Distribution for street and other railways—Utilisation of water power 
by electric transmission to a distance. Wednesday, February 10th, at 
8pm. Ordinary meeting. ‘ Burning Oils for Lighthouses and Light- 
ships,” by E. Price Edwards. Thursday, February llth, at 4.30 pm. 
Indian section. ‘‘ Recent Travels in Indo-China,” by Lord Lamington. 
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PROFESSOR AYRTON ON ELECTROTECHNICS. 


Proressor W. E. Ayrton, F.R.S., delivered on 
Thursday, the 28th ult., his inaugural address as Pre- 
sident of the Institution of Electrical Engineers. He 
selected for his subject the education of electrical engi- 
neers in its various phases, which he summed up under 
the one comprehensive if somewhat barbarous term, 
“*Electrotechnics.” Professor Ayrton has done a great 
deal of teaching in the course of his life, and has so far 
been rendered competent to speak on educational matters. 
His address accordingly is suggestive and worthy of atten- 
tion. Curiously enough, he felt himself compelled to 
refer to Japan. It appears that in that highly-enlightened 
and progressive country they began to produce engineers 
in colleges long before England was ripe for the innovation. 
In this backward region we were compelled to train engi- 
neers in workshops and engineers’ drawing-offices, and in 
the practical work of making railways and canals, building 
bridges, and constructing marine engines—real engines 
too. In Japan they were much better off. Fortunately 
for the youth of that country, there were no workshops 
worth mentioning, nor outdoor civil engineering opera- 
tions which could distract them in the pursuit of the far 
higher type of training which they enjoyed in the 
Imperial College of Engineering in Japan. Professor 
Ayrton wrote, he told his hearers, from Japan “to my old 
and valued master Dr. Hirst, then the Principal of the 
Royal Naval College, Greenwich, asking whether he 
thought that the time had come for starting in this 
country a course of applied physics somewhat on the 
lines of that given at the Imperial College of Engineering 
in Japan. He replied that England was not yet ripe for 
such an innovation—an opinion which appeared to be 
borne out by the fact that after the authorities at Univer- 
sity College, London, had in 1878 actually advertised for 
applications for a new chair of ‘ Technology,’ they decided 
that it would be premature to take the responsibility of 
creating such a professorship.” Thismelancholy statement 
made, he went on to recount the history of the Finsbury 
Technical College, and then that of the Central Institute 
in South Kensington, and he concluded this portion of 
his address by saying that his ‘‘ hearty thanks are indeed 
due to the Japar«se Government and the City and Guilds 
Institute, my masters during the last nineteen years, for 
having left my colleagues and myself unfettered liberty 
to carry on this experiment of finding out better and 








better ways of teaching the applications of science to 
industry.” 
We ee further, that the annual expenditure on 
technical schools and colleges in the shape of grants has . 
reached the stupendous total of over £600,000. Leaving 
on one side mechanical engineering students, to say 
nothing of the multitude of youths imbibing multifarious 
technical instruction, we learn with some awe that during 
the last eleven years several thousands of students have 
been turned out of the electrical schools in Finsbury 
and at the Central Institute alone. It is not, we think, 
impertinent to ask what has become or what is becoming 
of all these young men. All the information, however, 
that Professor Ayrton was able to afford on the subject. 
was contained in the following words:—‘ Nearly every 
electrical works, every place giving electro-technical in- 
struction throughout this country, employs some of them.” 
Now, the large works making electrical machinery and 
instruments in this country certainly do not exceed 
fifty in number. We may disregard very small 
shops, and we do not suppose that Professor Ayrton 
had these in his mind. But for the sake of argument 
let us admit that there are in Great Britain 100 establish- 
ments employing more than twenty men, and that the 
“ several thousand” means three thousand. It follows 
that we have an average of thirty students per establish- 
ment. The supply seems to be just a little in excess of the 
demand; and it must not be forgotten that after all the 
three thousand constitute but a modest percentage of 
all the electrical students trained in Great Britain. 
Yet Professor Ayrton tells us that this vast army of 
youthful electricians is being added to at an ever 
augmenting rate. We confess that we are sorry to hear 
this. The value of an electrical training is really very 
limited. However cheaply it may be obtained, it is 
worth next to nothing unless the possessor of it can find 
remunerative employment. The truth is, we fear, that 
the vague “some” used by Professor Ayrton means really 
a few dozens who, principally by the aid of interest, have 
obtained situations and earn salaries varying between 
£50 and £150 per annum. It must not be supposed that 
Finsbury and the Central Institute alone train pupils in 
the science of electricity. On the contrary, there are nu- 
merous—shall we say rival ?—establishments working on 
the same line and annually turning out hundreds of young 
men, who, if the truth were but told, are mostly useless until 
they have had a practical training, and who are all earnest 
seekers after employment. The supply of college-trained 
men is now out of all proportion to the demand, and it is 
more than probable that this condition will continue to 
rule for many years to come. 

But although Professor Ayrton cares nothing for such 
a detail as this, there is method in his madness; and he 
has practically, at all events, learned the supreme truth 
that no amount of college training can make really 
serviceable electricians or electrical engineers. We see 
with pleasure that he sets his face against the training 
which alone can be given by non-practical men, whom he 
terms “‘schoolmasters,” and with an altogether admirable 
impartiality he insists on the truth that even the 
students trained by himself and Professor Perry are not 
fit to undertake the task of teaching. ‘‘ My colleagues 
and I,” he says, “ view with considerable apprehension 
the way in which the present wide demand for teachers 
in technical schools is being supplied. Several of our 
own students, for example, tempted by the comparatively 
high remuneration that is offered, have become teachers 
in technical schools immediately on leaving the Central 
Institution. In many respects they are undoubtedly well 
qualified; but if they had first spent some time in works 
before attempting to teach technical subjects, they would 
have better understood the wants of the persons whom 
they have undertaken to instruct.” But let us see what 
Professor Ayrton’s notions on the subject of practical and 
scientific training are. He very properly accepts the 
view which we have over and over again set before our 
readers, namely, that to give high technical training to 
men doing useful, but strictly mechanical, work is simply 
waste of time and energy. ‘For such work no 
technical education is necessary; the workers are 
mere adjuncts to the machines, to be dispensed with as 
the machines become more and more perfect.’ And then 
he goes on to explain that if the workman of a higher type 
was taught to think—was technically trained, in fact— 
no such defects would be met with as “ Many joints, 
bad joints; wires laid in cement under mosaic, which 
cannot be replaced except at vast expense, even although 
the insulation has rotted away; parqueterie floors nailed 
to insulated wire; switch-boards screwed on to damp 
walls; lamp-holders that only make contact when the 
lamps are twisted askew; high-class insulated mains ter- 
minating in snake-like coils of flexible wire rubbing 
against metal in shop windows, under shop fronts; heavy 
oriental metal lamps hanging from lightly insulated cord ; 
all this would be avoided, if the workmen had been 
taught to use their brains as well as their hands.” We 
find something almost touching in the innocence and 
lack of guile which the passage we have quoted manifests. 
In “the trade” all such defects come under the compre- 
hensive title of “slop work.” The jerry builder has 
long been with us. The utmost exertions of the 
London County Council have failed to extirpate him. 
We have now the jerry electrical engineer, a worthy com- 
panion of the jerry builder. Professor Ayrton does not 
dream that technical education will serve to get houses 
built with lime mortar instead of mud, or that it will secure 
for us doors and windows of seasoned wood. Nothing 
but a pardonable but altogether misleading enthusiasm 
for technical education could lead him to imagine that 
the modern electrician only sins through ignorance. If 
Professor Ayrton will apply to any really respectable 
firm with a good reputation he will be told that the 
householder who is maltreated in the way Professor 
Ayrton has so graphically described has only himself to 
thank. “If, sir, he had come to us he would have got 
satisfaction. But it all comes from ‘cutting.” The 
public won’t pay a good price for good work, and they get 
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the value of their money.” He may rest assured that he 
will hear nothing about the want of training in a college 
by way of explanation and excuse. 

Professor Ayrton’s address, taken as a whole, bears 
evidence of a curious mental struggle. Spending, as he 
has done, the greater part of his life in teaching, he 
naturally and humanly attaches a great deal of import- 
ance to training of the kind which it is the life work of 
himself and his colleagues to impart. But his natural 
shrewdness, combined with his own practical experience, 
render it evident to him in a certain misty way that 
too much college may be the ruin of a man. He 
sees that no one can train properly for practical 
work who has not himself had a practical training, 
and we find him backing up and strengthening this 
by quotations from Huxley and other strong thinkers, 
and so at last he begins to insist that the training of the 
young man should be carefully selected with a view to 
its utility. ‘I venture to think,” he says, “that not 
merely at technical schools for workmen, but at technical 
colleges for engineers, it should be ever remembered that 
the main object of the training is not the cultivation 
of mental gymnastics, but to enable the student to 
acquire knowledge and habits which shall be profes- 
sionally useful to him in after-life.” Nothing can be 
more admirable than this sentiment, which he has 
backed up and supported with a quotation from 
Huxley :—‘“If education tends to the encouragement of 
bookishness, if it sets the goal of youthful ambition, not 
in knowing, but in being able to pass an examination, 
especially if it fosters the delusion that brain work is, in 
itself, a nobler or more respectable kind of occupation 
than handiwork, and leads to the sacrifice of health and 
strength in the pursuit of mere learning, then such a 
system may do incalculable harm, and lead to the rapid 
ruin of the industries it is intended to serve.” 

The latter portion of the address was devoted to a 
consideration — illustrated with dissolving views — of 
what the Germans and Americans are doing in the way 
of building and endowing and erecting vast technical 
schools. Professor Ayrton, however, did not quote from 
the celebrated utterances of the German Emperor on the 
subject of technical education. Nor did he refer to the 
opinions expressed by such men as Lord Armstrong or 
Mr. J. Walter, to name only two out of many. Nor did 
he answer the question, What it is all intended to come to ? 
What is to be the end of all this technical training ? 
What, for example, to compare little things with great, 
is supposed to be the benefit conferred on the com- 
munity by sending a clever but generally unintelligible 
German to explain to Berkshire school children that 
potatoes are, or at least ought to be, mainly composed 
of starch? What is to be gained by training forty 
or fifty thousand young men in—we trust Professor 
Ayrton will not be offended—the rudiments of electrical 
science? We look ahead and see this great army with 
hopes blighted, the best years of their lives wasted, 
sacrifices on the altar we have reared to the idol Technical 
Education. The stragglers from this army are to be met 
with now at every turn. They deluge with applications 
for work every firm which is supposed to have an open- 
ing, and they are met at every place by words embodying 
the sentiment of a famous American electrician, who, in 
spite of those wonderful colleges which Professor Ayrton 
holds up to us as models, writing to England for an 
assistant, said, “Send me a young engineer who knows 
what real work is; I can get here any quantity of elec- 
trical engineers who are utterly useless.” The respon- 
sibility of the schoolmaster has in all ages been regarded 
as a thing not to be lightly undertaken. It is as nothing 
to those of the men who encourage the youth of Great 
Britain to enter on a career to which there is no future. 


GEM MINING MACHINERY. 


Tue last few years have witnessed very many efforts 
made to improve upon the crude methods before that 
time in use for the mining of the precious stones which 
so many localities within the British possessions yield 
in abundance. We do not intend reference in this 
article to the working of the diamondiferous deposits of 
South Africa. The methods by which these are worked are 
well-known, and the industry forms a speciality presenting 
no particular difficulties such as have made themselves 
apparent in other gem-yielding countries. What hasbeen 
termed the “‘gemming craze” started when the acquisition 
of the territory in Burmah that embraced the ruby mines 
enabled the British Government to enter into arrange- 
ments with a syndicate for their working and develop- 
ment. It will be within the recollection of our readers 
how enthusiastically the shares in the company eventually 
brought out by this syndicate were taken up. Investors 
evidently thought a veritable El Dorado had been 
secured, and the capital proposed was subscribed for 
many times over. 

It was not long before this craze became extended to 
further localities in other parts of the British Empire, 
as well as in North and South America. But it was, 
perhaps, as regards Ceylon that enthusiasm for this new 
class of venture most strongly showed itself. ‘‘Gemming”’ 
in that island had been pursued by its natives from time 
immemorial, and there had been obtained by them almost 
the finest specimens known of the sapphire, which is the 
speciality of the island in the way of precious stones, 
besides rubies, catseyes, and many other varieties of less 
valued gems. It was therefore natural that those who failed 
to secure shares in the Burmah Ruby Mines Company 
should have their attention turned to the prospect of suc- 
cessful mining in Ceylon, and we believe as many as six 
different companies were speedily formed, having for their 
object gemming on a large scale inthatisland. As yet,and 
after several years of working, not one of these companies 
has succeeded in earning a return for the money invested 
by its shareholders; while, as regards the Burmah 
Ruby Mines Company, we can only gather from its report 
that with it it is a case of hope deferred. When all these 
projects were first started it was deemed that the results 
obtained by the native workers in the several fields during 





the past must be magnified tenfold, or more, when the 
scientific methods and machinery of the present day were 
applied to the fuller development of the mines. Hitherto, 
no doubt, the working of these mines had been of the 
most simple and limited character. In Burmah, the much- 
prized rubies had been chiefly collected from the beds of 
the rivers, the waters of which had washed, in the course 
of ages, the valued stones from their matrix. It was the 
announcement that the site of this matrix had been dis- 
covered, and that appropriate machinery for working this 
was all that was the oe to secure most profitable results, 
that gave rise to that enthusiasm of the public to which 
we have above referred. 

In Ceylon, the ancient method of working, and that 
which had up to modern times been pursued, was of an 
entirely different character. Pits were sunk to the depth 
permitted by the limited pumping appliances available 
in search of the bed of gravel which consisted of the 
detritus washed in the past from the mountainous 
country. When this bed, known as Illian, failed to be 
reached within the limit of possible water clearance, the 
pit had to be abandoned and trial made of one in a fresh 
direction. It appeared to be a plausible argument that, 
given the application of machinery adequate to keeping 
the pits clear of water at almost any depth, the constant 
enforced abandonment of those sunk would no longer 
be entailed, and that the profits known to have been 
made by native workers would be largely increased to 
the European undertakers. But the hopes entertained 
as regarded both Burmah and Ceylon have been doomed 
to disappointment hitherto; nor would there appear to be 
any chance of future success unless some improved 
methods of machine working can be introduced. Con- 
versing on this topic recently with one who had taken an 
active part in this gem mining enterprise, he remarked to 
us: “What we want is an honest machine. One that 
will not only obtain for us the gemmiferous stuff, but 
will securely guard it from pickers and stealers until it 
can be raised to the surface and treated under close 
European supervision.” It appears that it is impossible 
for this last to be given down in the pits of Ceylon, for no 
European could long endure the heat experienced in 
them. The authority quoted said further that, as the 
result of the work undertaken by European mechanical 
agency in Ceylon, the bazaars of Colombo were fuller 
than had been ever known before of gems of various 
kinds, but that few of these had passed through the hands 
of the several companies working the mines. 

The fact appears to be that, both in Burmah and 
Ceylon, theft of the stones is made by the native 
labourers employed before the material excavated can be 
treated under the observance of trustworthy supervisors. 
The work has been done by the most improved 
mechanical agency, but the results mysteriously dis- 
appear, and unless an “honest machine,” such as that 
desired by our interviewer, can be devised, all the stones 
of good size and quality will be picked out and con- 
cealed, either by swallowing or by being hidden in the 
thick masses of hair of the native labourers, before the 
stuff to be treated can be examined and dealt with. 
Certainly, unless supervision can be given in the workings 
themselves, this problem must be one very difficult of 
solution. It occurs to us, however, that some machine 
of the character of the shields by which advance is made 
in tunnelling operations might be devised. As the cutters 
advance the boring, screw-gear might work the material 
excavated direct from the entrance to the boring back 
into metal cylinders without the possibility of examina- 
tion. When these become full, they should be made auto- 
matically to stop the work, and close themselves beyond 
the capability of being opened without the required key. 
The cylinders should then be lifted to the surface, others 
being fitted to take their place until returned empty from 
above. In some such direction we should seek for the 
“honest machine ” required, and ingenuity directed upon 
any such device might not be thrown away. Whether 
a means of this kind might be suitable for working the 
matrix material of the Burmese mines we cannot pretend 
to say, but there appears to be little reason apparent 
why the underlying principle should not be made avail- 
able in their case also. 
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THE NEW TARIFFS ON THE CONTINENT. 


WHEN the new tariff scheme was laid before the French 
Chamber of Deputies, and there was every likelihood of its 
being adopted, there was as great an outcry raised against it 
as was the case with the McKinley Act. The effects of this 
latter measure have, however, prepared this country for a 
less pessimistic view of the situation, and it is now clearly 
evident that the new tariff law of France will not have the 
effect upon British industries that had been anticipated. 
The quality of British products is a powerful weapon against 
fiscal barriers, and while French consumers find it necessary 
to buy goods from this country, it is they who will complain 
of the tariffs and not the manufacturers. This view of the 
case does not, of course, apply to inferior goods. At this class, 
the new duties, which came into operation on Februa: 
1st, will strike a deadly blow, especially as the Frenc 
manufacturers are equally able under present conditions to 

roduce common goods, with the additional advantage of 

ing able to impart a pleasing appearance to their manufac- 
tures which very often tempts customers where they would 
not otherwise buy. It is evident, therefore, that as regards 
France it is necessary for British manufacturers to relax none 
of their attention to quality. Without this advantage 
British goods would be heavily handicapped. For instance, 
fixed steam engines and marine engines—without boilers— 
weighing 250 kilos. and more, will have to pay 18f. per 100 
kilos.—2 cwt.—under the general tariff ra 12f. under the 
minimum tariff. For engines weighing less than 250 kilos. 
the duty is 30f. and 20f. Semi-portable and portable engines 
—including boilers—have to pay 17f. and 13f.; locomotives 
and traction engines, 20f. and 15f.; narrow gauge locomotives, 
24f. and 18f.; hydraulic machinery, weighing 250 kilos, and 
more, 15f. and 10f.; and weighing less than 250 kilos., 25f. 
and 15f.; locomotive tenders, 15f. and 10f.; agricultural 
machinery, 15f. and 9f.; machine tools, weighing more than 
a ton, 15f. and 10f.; machine tools, weighing from 250 kilos. 
to a ton, 20f. and 16f.; boilers without tubes, 12f. and 9f.; 
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boilers with tubes, 18f. and 14f.; detached parts of multit 
bular boilers, 24f. and 18f.; refrigerating machinery, weighin; 
250 kilos. and more, 20f. and 15f.; refrigerating ‘machine 
weighing less than 250 kilos., 30f. and 25f. In Spain the mis 
import duties, which will likewise come into operation on the 
lst of rene, are still more severe. They have ion 
dictated as much by a feeling of retaliation towards France 
as by a desire to protect the manufacturing industries, which, 
during the past two or three years, have made astonishin, 
progress. As the heavy duties upon all sorts of products 
must restrict the buying capacity of consumers in Spain, it jg 
difficult to see how the native manufacturing industries can 
in any way benefit. Upon agricultural machinery the 
nominal duty is raised to 18f. 20c. the 100 kilos. under the 
maximum tariff, and 14f. under the minimum tariff; locomo. 
tives, portable engines, marine engines and boilers, have to 
pay 33f. 60c. and 28f.; while upon other machines and parts 
of machines the duties are 24f. and 20f. As regards agricy). 
tural machinery especially, it is impossible to see how Spain 
can benefit from the new tariff. The agricultural industry jg 
in as low degree of stagnation now as it ever has been, ang 
the increasing of the cost of agricultural machines is not 
the way to make the industry revive. As regards Spain 
therefore, the new duties seem in many respects to be disgs. 
trous to the prosperity of the country. 
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The Elements of Dynamic Electricity and Magnetism. By 
Puitip ATKINSON, A.M., Ph. D. London: Crosby Lock. 
wood and Son. 1891. ; 

As we are told in the preface that this volume is intended 
for learners rather than for the learned, for liberally 
educated persons who desire to extend their knowledge 
of the principles of electricity rather than for those who 
have the time and patience to follow the intricacies of 
mathematical formule, it is perhaps, therefore, not 
permissible to be too particular concerning some of the 
author’s statements, merely because they lack the clear- 
ness and precision one expects to find in an elementary 
or advanced text-book for learners. Some consideration 
in this respect is, however, due even to the general 
reader, and when he is told that if he were endowed with 
some superior sense capable of penetrating a magnetised 
body he would probably see “‘ instead of a quiescent body 
a quivering mass of innumerable atoms, each moving 
with inconceivable rapidity, and all in a uniform manner 
and in obedience to a common impulse,” it is very 
probable he incontinently gives up his search after 
truth ; and again, when on page 292 the author tells us that 
light can be generated by electricity as well as vice versd, 
he gives the orthodox somewhat of a shock ; believing, 
as they do, the direct generation of light by the agency 
of electrity to be a sort of scientific Utopia, to be dreamed 
of, but possibly never attained. At the time of writing, 
despite the striking researches of Tesla and others, we are 
practically but little beyond the incandescent lamp, from 
which, indeed, we manage to get a little light, though ina 
terribly indirect manner. Apart from occasional loose- 
ness of phraseology, however, “ Dynamic Electricity and 
Magnetism ”’ is a useful addition to the lighter kind of 
electrical literature. In Chapter IV. terrestrial magnet- 
ism is dealt with at some length, and unusually in an 
interesting manner; and later on, the various researches 
in thermo-electricity, photo-electricity, and magneto- 
os are given in considerable detail; while the 
chapters devoted to batteries, dynamos and measuring 
instruments are sufficiently full for the purposes of those 
for whom the volume is intended. By some unfortunate 
mistake the greater part of Chapter V. is printed twice 
in the copy sent us, the concluding portions being 
different in both cases, and apparently reminiscences of 
other chapters. 





Almanach der Kriegs Flotten, 1892. Wien: Kleinmayr and 
Bamberg-Laibach. 

Tuts admirable little work deserves special notice. It is 
generally very trustworthy and brought well up to date. 
For the last two years it has given illustrations of many of 
the war ships of the principal Powers; which, small as 
they are, exhibit their general construction. This year 
we notice among new craft, for example, the French Jean 
Bart and Trehouart, the English Apollo, Barfleur, Dread- 
nought, and Edgar. Some information is supplied in this 
book that is scarcely foundin any other book. For exam- 
ple, the thickness of plating ona ship’s deck is here given, 
which is very important—perhaps as important as her 
thickness of side armour. Then, again, the tables of 
ordnance are very full and well given. This year there 
are great alterations in the figures for Denmark, Holland, 
and Norway, and smaller changes in France and Austria. 
Italy has two important new Elswick guns, and two 
quick-fire guns. The figures in the column for the 
149 cm. (5°9) gun are in some instances incorrect; but 
careful examination has not enabled us to detect 
other misprints or faults. Again, the tables of new-type 
guns are very valuable. Those for Krupp show a quantity 
of new matter this year. Armstrong and Canet remain, 
as far as we see, unaltered. To an English reader, this 
book has one main fault only: it is in German, and 
technical German is—well, to speak mildly, not handy for 
hurried reference. This work is consulted largely in 
England; for example, in the compilation of Lord 
Brassey’s annual, as acknowledged by the compiler. 








ENGINEERS IN THE Navy.—We hear that the dearth of engineer 
officers is assuming alarming proportions, and it is imperative that 
the Admiralty should take instant steps in the matter if the 
efficiency of the fleet is not to be seriously imperilled. In the 
Chatham Steam Reserve it appears that there is not a single engi- 
neer officer available for appointment, while there are senior engineer 
officers responsible for two vessels, and other ships without an 
engineer officer at all. To such an extent has the ‘‘deart! at 
Chatham grown that the engineers lately appointed to the Blake 
were at once detailed for duty in the Reserve instead of being 
permitted to pick up a few wrinkles about their own vessel before 
she actually hoisted the p t. Such a state of things 18 
eminently discreditable and unsatisfactory, and there seems to be 
no valid reason why it should be in existence, or, if in existence, 
permitted to continue much longer.—-Admiralty and Horse G nards 
Gazette. 
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LEONARD'S PIERHEAD AND PAVILION 


MR, R. ST. GEORGE MOORE, ASSOC, M. INST, C.E., ENGINEER 
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ST. LEONARD’S PIER. 


As another example of promenade pierhead we give above 
an illustration of the pavilion and pierhead at St. Leonard’s, 
opened on the 28th of October last. The engraving shows 
the character of the pavilion and of the structure which 
carries it upon the new piles and columns, and of the very 
extensive understructure of bracings. We gave engravings of 
this pier when it was commenced in 1888, but there were 
no means of giving a perspective view of the structure now 
shown. Mr. R. St. George Moore is the engineer of the 
pier, which has cost about 430,000. Messrs. Head, Wrightson, 
and Co., Limited, Stockton-on-Tees, carried out the con- 
tract with the exception of the ornamental castings made 
by Messrs. Macfarlane, of Glasgow. The weight of iron 
and steel used in the structure exceeds 1500 tons. Starting 
from the parade, the pier is carried out on three clusters of | 
piles to the pavilion enlargement, which is only 200ft. from | 
the parade. From the pavilion the deck is carried out on six 
groups of piles to the pierhead, the total length being 950ft., 
& little over one-sixth of a mile, and a few longer than 
Hastings Pier. The breadth varies from 40ft. to 25ft. There 
are 302 supporting columns. In length, the pavilion, which | 
runs parallel with the shore is 110ft., its breadth is 75ft., | 
and height 32ft. Internally, the length is 90ft. exclusive of | 
the stage. The main room is 7Oft. long and 50ft. broad. 











LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


THE DEVELOPMENT OF NAVIES. 
_ Sin,—In the interesting notice of Captain Eardley-Wilmot’s book 
in THE ENGINEER of last week one or two statements occur, the 
accuracy of which I wouldrespectfully ask to be allowed to question. 
_ (J) The Niagara was not a frigate, and we built no ships in 
imitation of her. 

(2) So far from it having been France that showed us the error 
of our ways in adhering to wooden hulls, the French continued to 
build in wood for ten years after we had abandoned it. An iron- 
clad is not necessarily built of iron. 

(3) The Merrimac was a broadside, not a barbette ship. A 
barbette has no ports to seal, which is a point in its favour. 

(4) It would be interesting to know what are ‘‘all” the defects 
of the barbette system which are “strikingly apparent” in the 
unlucky Admirals, I know of none uliar to those ships. It is 
certain that there are no other ships in any Navy which carry, on 
80 moderate a displacement, so heavy an armament, so “ter 
tected at so high a speed, and with so large a coal supply; and 
many of these advantages are directly to be traced to the substitu- 
tion of barbettes for turrets. On the other hand, you allowed me 
& year ago to point out the grave defects of the system as applied 
to the new battleships in the sinking of the guns to the deck over 
which they fire, and in the huge internal armoured structures 
which protect the gun mountings at the expense of the ship that 
carries them. I shall be surprised to hear that Captain Wilmot has 
anything to say in favour of vertical internal armour, which twenty 
years ago was emphatically pronounced against by our naval autho- 








rities, All that has happened since has served to give further 
Weight to the decision then come to. 


(5) On the question of vertical or horizontal armour it is difficult 
to acquiesce in the statement that because one system happens to 
be in vogue in our Navy nothing can usefully be said on the sub- | 
ject, especially when we see that our example is not followed by | 
other nations. As the present programme approaches completion, | 
it is evident that the question will have to be re-opened, and it is 
clear also that the authorities, so far from having come to any | 
definite decision on the matter, are very much at sea. We know | 
from experience that nothing is so unstable as Admiralty policy in | 
these matters, and it is more likely than not that our next batch 
of cruisers will be heavily belted, probably below water, and our 
future battleships be given citadels and turrets, There is no logical 
defence possible for the wonderful arrangement of armour adopted 
in our latest battleships, which seems expressly designed to embody 
as many opposing principles as possible, and contradict them all in 
turn, 

We are surely also entitled to ask why the system of protection 
adopted for our cruisers differs not only in degree but in kind 
from that of our battleships. The Blake, for instance, is intended 
to engage weaker and swifter foes than the Barfleur, and the 
Barfleur than the Sovereign; but while the system of protection 
applied to the 14,000-ton Sovereign is considered equally applicable 
to the 10,500-ton Barfleur, it is held to be totally unsuited to the 
9000-ton Blake. If a 12in. belt is as useful to the Barfleur as an | 
18in. belt is to the Sovereign, why should not a 6in. belt be equally 
useful to the Blake ; and if the Barfleur unbelted would be doomed | 
to speedy destruction, why not the Blake? On the other hand, if 
the Blake’s deck be a better protection than the Barfleur’s belt, as 
it undoubtedly is, why in the latter ship has so much weight been 
thrown away, instead of being employed to defend her against 
the small quick-firers to which she is at present so dangerously 


—_— 

he excellent paper read last week by Admiral Long at the 
United Service Institution is a powerful argument for large 
surfaces of thin armour as against small surfaces of thick. At 
present it is the fashion to concentrate enormous weights upon the 
narrow neutral zone between the regions exposed to gun and 
torpedo, leaving much more vital parts exposed. It is safe to 
prophesy that this system will not continue; but instead of being 
the first to discover its futility, we shall probably be the last. The 
Dupuy de Léme and the American armoured cruiser New York— 
so admirably described in THE ENGINEER of January 22nd—are 
indications of the direction in which naval opinion is moving, the 
latter ship showing a combination of speed, protection, and 
armament which we have nothing to equal. To point the moral 
and emphasise the comparison, we are going to make the Blake, the 
new North American flagship, and she will probably be succeeded 
by the Barfleur or Centurion when they are ready. The Blake 
could catch the New York, but could not fight her; the Barfleur 
could fight, but could not catch her. 

In conclusion, Sir, I am glad to note your high opinion of the 
Blake’s sa The recent trials, however, seem to have shown 
that it takes very nearly the same power to give this ship cf 9000 
tons the same sea speed as the 16,000 tons Teutonic, a result which 
cannot be held to be altogether satisfactory. G. W.c 

London, February 2nd. itis tail 


EXPORTS AND IMPORTS. 


Sir,—In your issue of the 29th ult. there is a paragraph 
noting the application of the Royal Commission for the Chicago 
Exhibition, ‘Bo owners and managers of metallurgical works, 
asking for specimens of each of the principal a pro- 
ducts produced in the works, and also for specimens illustrating 
various processes, . What is required is not specimens of 





special value or rarity, but samples of metals, regulus, slags, 
alloys, &c., so that the collection when complete may be fully 
illustrative of the condition of metallurgy in the kingdom. 
Samples of metal sent should, where possible, be freshly fractured, 
and attention should be paid to any special unmanufactured pro- 


| ducts for which a market is desired. At theclose of the exhibition 


the collection will be presented to an American Museum, so that it 
will have a permanent value.” 

I should just like to suggest to such manufacturers that where 
it is at all probable that there is an open market for their wares, 
such action would no doubt be advantageous. But, on the other 
hand, that it is just possible that the Exhibition may be a gigantic 
addition to—virtually part and parcel of the McKinley tariff. 

This latter arose from a desire to shut out European goods 


| and so establish American industries, and the Chicago Exhibition 


should certainly be no retarding force. On this subject the 
Paper Makers’ Monthly Journal speaks as follows: ‘‘The British 
manufacturer is by no means certain that the opportunity which 
such displays give to his competitors to observe the processes and 
their results, which have been for so many years his constant study, 
is an unmixed advantage, nor can he regard with absolute com- 
placency the attitude which is now assumed by the Legislature of 


| the United States of America, A protective policy which is 


apparently directed to the exclusion of British productions by the 
imposition of a ora duty and the adoption of measures 
which appear to be used as weapons, not for protection only, but 
for the injury of fair and healthy competition, does not appeal to 


| foreign exhibitors, who may afterwards find that their processes 


will be imitated while their goods will be excluded,” 


Preston, February 2nd. BRITISHER, 





STEAM ENGINES FOR SHIPS OF WAR. 


S1r,—I had hoped in my next letter to devote all my attention 
to ‘‘ Superintendent Engineer,” but your article of the 15th causes 
me to alter my letter so as to answer you both. 

If you will read the whole of the second paragraph of my letter 
in your issue of the 15th you will see that the 400 or 450 indicated 
horse-power mentioned therein was not ‘‘ collective” horse-power, 
but the power for each set of engines; and as you admit that 
‘probably ” the power increases in a higher ratio than the cube of 
the speed, Ido not think my oe that we should “ pro- 
bably ” not require more than to 900 indicated horse-power for 
10 knots, when 9000 gave 20 knots, is unreasonable. 

Being at present from home, I am away from my books and 
notes ; but 1am under the impression that in nearly all the pro- 
pees trials of actual ships, even when the speed does not exceed 

7 or 18 knots, the power increases generally in a much higher 
ratio than speed’; and this is indicated power not actual, 
so that there is no need to complicate the matter by intro- 
ducing the question of engine friction. I know, however, an 
instance of a torpedo boat where between 9 and 19 knots 
the indicated horse-power varied generally very nearly with 
speed’ ; the variation at certain speeds ry | less than this, and 
at others more. Even if we assume that the indicated horse- 
power varies with speed,® we should, as you say, only require 
1125 indicated horse-power at 10 knots, or, say, 560 indicated 
horse-power for each engine. Taking the cards of Normand’s 
torpedo boats, this would require about 56in. diameter of low- 
ressure cylinder; the initial pressure in high-pressure cylinder 
| to 601b. absolute; while by raising it to 77lb. absolute, the 
present intermediate-pressure cylinder 49in. diameter would be 
sufficient. Where you get your idea of 2000 indicated horse- 

wer from I cannot imagine, as this would represent about 12 

nots. Even then a low-pressure cylinder 74in, diameter would 
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be ‘too large, as the piston speed would be about 560ft., so that 
with 60 lb. absolute initial pressure we should only require 67in. 
diameter of low-pressure cylinder. 

I did not overlook the question of ‘‘back lash,” but I also 
remembered that the high powers with the coupling in use would 
only be required for very short periods at a time, and with 
fitting and lubrication I do not believe any appreciable wear would 
accrue. You will see from the sketch of the coupling that wear 
can easily be taken up, and this would be done each time the 
coupling was disconnected, so as to be ready the moment high 
speed became necessary. Besides, the sliding coupling I sketched 
is by no means the only way of attaining the desired end. This is 
only a matter of detail. I do not think you will find many 
practical men who would approve of the notion of dragging an idle 
engine round for weeks or months at a time. 

rou have evidently misunderstood what I said about D. K. 
Clark, and it is you who took a “ particular instance” and argued 
from it, while I pointed out the mistake of this, and also that the 
instance you took did not apply. 

With regard to your receiver calculation, I am quite aware of 
what you said about volume and weight of steam, but you con- 
tradicted yourself, for while you pointed out that the weight of 
steam admitted to one cylinder or } er eee from the other must 
be equal—which is correct—you talked about discharging one 
cubic foot at 1001b. pressure from high-pressure and admitting 
one cubic foot at 80lb. to low-pressure. It would take 1} cubic 
foot at 80 1b. to correspond in weight with one cubic foot at 1001b. 
I am surprised at your continuing to say there is no loss from 
‘“‘drop,” and D, K. Clark does not support you in this, as he shows 
how to recover the loss by making the engines larger and increasing 
the expansion. 

You will see, from the diagram I have prepared for ‘‘ Super- 
intendent Engineer,” that by increasing the cylinders from 
17 + 28 + 44 to 207 + 33 + 44—rather an exaggerated i 


trouble to thoroughly understand these combined diagrams need 
be misled at all, but will find them very useful in many ways. 
Your remark as to a correspondence in your columns about com- 
bined diagrams refers, I presume, to one between Mr. Rennoldson 
and myself a couple of years ago; and I may remind you that the 
difference between us was one of very little practical importance, 
and dealt only with the correct standard area. In some instances 
his standard area and mine would be identical, and in almost all 
the difference would be very small. 

In reply to ‘Superintendent Engineer,” I may state that an 
engine with right-angled cranks is one of the best possible for get- 
ting rid of “drop;” and in one of the volumes of Engineering, 
for 1890, there are diagrams from a two-crank triple expansion 
horizontal ee and intermediate-pressure tandem 
and low-pressure at right angles—where drop is not only got rid 
of, but the cut-offs in intermediate-pressure and low-pressure 
cylinders being too early, there is actually a rise of pressure when 
the high-pressure and intermediate pressure cylinders exhaust, 
forming a loop. 

The diagrams of Willan’s central valve triple expansion engine— 
which though tandem are worked on the receiver principle—illus- 
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strength, for the sale of stiffness, facility of castin, % 
meat not require to be increased. 8 Me,, and 
‘‘Superintendent Engineer” will see from the above that hi 
calculations were founded upon a misunderstanding of my ideas, 
There is one thing in his letter which seems to be a mistake, jy, 
says that the cranks are “ high-pressure leading,” and that cut-off 
takes place in the intermediate-pressure cylinder when hj h. 
pressure exhaust begins. If the exhaust did not begin till the ve 
end of stroke in the high-pressure cylinder, the intermediate 
ressure piston would on at quarter-stroke; and if exhaust 
— before the end of the high-pressure stroke, say about 
93 per cent., the intermediate-pressure piston will only be at about 
7 per cent. of its stroke, and I am sure the cut-off cannot take 
place at either of these points. I have been connected with too 
many marine firms, and had too much experience in every way, to 
agree with the last two paragraphs of ‘‘ Superintendent Engineer's” 
letter. If he will give me the actual weights of piston, piston-roq 
and connecting-rod for each of the three cylinders, and also of 
wey’ buckets, links and levers and stroke of pumps, I will try and 
nd time to make diagrams of inertia strains and turnin, 
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trated in your columns a few years ago, show the same feature. 

The statement that to avoid ‘‘drop ” the receiver pressure must 
never fall below terminal pressure is not true for triple-expansion 
engines with cranks “‘ high-pressure leading,” especially aio the 
cut-off in the cylinder taking steam from the receiver is very late. 
The best way to state it is that the receiver pressure, when the 
previous piston is at end of its stroke, should not be less than 
terminal pressure, if we wish to have no drop. The average 
receiver pressure does not affect ‘‘drop” at all, as in two engines 
with same high-pressure terminal pressure, and same average 
receiver pressure, one may have no drop and the other a good 
deal, provided that in the one the cut-off in low-pressure cylinder 
is 





the indicated horse-power is increased more than 9 per cent. with 
exactly the same steam used, and with a very moderate change in 
the cut-offs. A slightly later cut-off in the low-pressure cylinder 
would make the powers a little more equal in the three cylinders, 
with a very slight reduction of the total power. 

I cannot agree with you that there is no good in comparing the 
actual areas of the expanded cards with a theoretical area ; for it 
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itable and the receiver capacity very large, and in the other 
the cut-off is too late and the receiver very small. It is a waste of 
time to try and calculate the average receiver pressure, the only 
receiver pressures of use being those at the end of the stroke in 
the previous cylinder, and at cut-off in following cylinder. 
“‘ Superintendent Engineer ” is quite right in what he says about 
coal economy being only one point to be considered, but he will 
find if he goes thoroughly into the matter that, with the exception 
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enables one to compare the work obtained with that which onght to 
be obtained under the given condition; and it also enables one 
to compare different engines. For the second object you name, 
viz., to show condensation, re-evaporation, and, in fact, the action 
generally of the steam present in the a you must not con- 
struct a theoretical expansion curve by Rankine’s method, and 
superpose the actual cards. This is the important og which first 
Mr. Schinheyder, then Mr. Mudd of Hartlepool, Mr. Rennoldson 
of Belfast, myself and others are all trying to emphasise, and are 
all agreed upon. 

Rankine overlooked the effect of compression in the second 
cylinder in regulating the amount of steam available for expansion 
therein, and made his theoretical expansion curve for the second 
cylinder a continuation of that in the first; whereas it may be due 
to either a larger or smaller volume of steam, according to the 
volume of cushion steam, generally smaller. Thus in Fig. 1, the 
whole steam present in the high-pressure cylinder expands to a 
volume a c, and Rankine makes his expansion curve for the low- 
pressure cylinder, ¢ f, a continuation of the high-pressure curve, 
whereas the volume a / is kept back in the high-pressure cylinder, 
and only the volume / c is passed on to the low-pressure cylinder. 
Again, ad equals steam kept in the low-pressure clearance, and 
adding d e = hc, we get the volume a e available for expansion, so 
that the theoretical expansion curve for low-pressure cylinder is ¢ g 
instead of cf. You will see that, for the purposes of this diagram, 
so long as you deal properly with the compression and expansion 
curves—keeping d ¢= } ¢ as the weight of steam entering low- 
pressure must equal weight of steam leaving high-pressure 
cylinders—it does not matter how you place the cards. hig bend 
be, as shown, at clearance distance from A O; or, as Mr. Schin- 
heyder prefers, the low-pressure card, with its clearance line a O, 
may be moved along till d and ¢ coincide with 6 and c—as in Figs. 4 
and 6 of my paper—or asin Fig. 2. The curve c f being wrong 
should, of course, not appear. en we know the true volume of 
steam B C used per stroke by measuring feed-water, the curve C c, 
instead of touching the high-pressure card, will be well clear of it ; 
and, similarly, the curve e g will be more clear of low-pressure 
card than as already shown. Then we can see how the actual 
expansion curves compare with those we ought to have if there had 
been no initial condensation. Other information can be got by 
drawing other expansion curves to suit the desired end. en we 
have not the true value for B C, we may take the greatest value we 
can find from either of the cards. We then compare the actual 
expansion curves with those due to the steam accounted for by the 
cards ; and although this will not give the true efficiency, we can 
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of first cost, all the other points he enumerates will be improved 
| by proportioning the engines and arranging the steam distribution 
| in the way I propose. 
Experience has only shown that too early a cut-off in one 
| cylinder will produce bad effects, and so far as counteracting the 
effects of the inertia of reciprocating parts, and producing 
| regularity of turning moments goes, moderately early cut-offs give 
| better results than late ones, and the faster the engines run the 
earlier the cut-off may be. If ‘‘ Superintendent Engineer” will 
look back to your columns of four or five years ago, he will find a 
very interesting paper by Mr. Arthur Rigg, dealing with this part 
of the subject, and I would also recommend him to study Mr. V. 
C. Holmes’s text book on the steam engine—latest edition—where 
it is even more clearly and simply treated. 

Is he aware that in such vessels as the Arizona, Etruria, and 
other three-cylinder compounds in the Atlantic service, the cut-off 
in the two low-pressure cylinders takes place at from 30 ee to 
40 per cent. of the stroke, and that the pressures on the bearings of 
these low-pressure engines work out much better than those in 
the high-pressure engines where the cut-off takes place at about 70 
per cent. This question of inertia of reciprocating parts—not merely 
**momentum ”—is much more important than many people like 
** Superintendent Engineer” imagine, even in engines running at 
es moderate speeds, 

ould it surprise him to hear that in such an engine as he gives 
the dimensions of, with 3ft. stroke, and running at about eighty 
revolutions a-minute, something like half the effective pressure on 
the high-pressure piston at the beginning of the stroke is absorbed 
in setting the piston, piston-rod, and connecting-rod in motion, and 
does not reach the crank pin ; and in the other cylinders it will be 
about the same ? 

In Fig. 2 I show by the thick full lines the approximate expanded 
cards for cylinders 17 + 28 + 44; and by the thick dotted lines the 
effect of increasing the dimensions to 20? + 33+ 44. In both 
cases I have taken the clearances as 10,7, and 5 percent. The 
increase of work done is about 9°15 per cent. In merchant engines 
like these where the total expansion ratio is nominally 10-7, viz., 


em the gain of work by reducing drop is less than in Cruiser 


engines at full power, where the cylinder ratio is only from 4°8 
to 5, and the high-pressure cut-off from 70 to 80 per cent. of the 
stroke. The additional weight and first cost would not be much, 
especially when it is remembered that the whole of the cylinders 
may be reduced 9 per cent. Columns, and condensers are 





usefully compare different engines; and no one who takes the 


almost always much heavier than is absolutely necessary for 


ts for both cases in Fig. 2, and I think he will find the 
dotted figures will show far the best results. 
J. JENNINGS CAMPBELL, 
2, St. Thomas-street, Newcastle-on-Tyne, 
January 31st. 





HOW A LOCOMOTIVE IS PROPELLED, 


Sir,— With reference to a communication from “ X.," Swindon 
19th January, which appears in your issue of 22nd inst., where he 
states that beyond question A—the rim of wheel, where it touches 
the rail—is the fulcrum, I would ask his consideration of the point 
he raises, looking at it from another as I would also like to 
endeavour to get him to see that there is no ‘‘ change of leverage,” 
A, rim of wheel touching the rail EE; B, crank > at half stroke 
—indoor—C, crank pin at half stroke—outdoor—D, axle of wheel: 
F, cylinder; G, circle of rim of wheel; H, crank path ; J, direc. 
tion train is propelled, no matter whether piston is travelling 
indoor or outdoor stroke ; K, small arrows, in black and dotted, point 
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in the direction of travel of connecting-rods, indoor and outdoor 
stroke respectively. 

We will suppose the stroke or crank path to be one-half the 
diameter of the rim of the wheel—calling A the fulcrum, D the 
weight, and B the power, second order of lever giving a power of 
3 to 2; this is on indoor half stroke. On the outdoor half stroke 

the ition of the power is at C, making 

B the fae one of the third order. Now, 

e— if we strip the accessories away and look 

at the matter from a leverage point of view 
—Fig. 2—A, fulcrum ; D, weight; B, 
power ; the arrows show the result of a 
pull on B, producing drag on D. We will 
ye D now ider the outdoor stroke—Fig. 3— 
€ A, still the fulcrum, on the power being 

applied at C—as it is in a locomotive—in 
the direction of the dotted arrow, the 
int D, which he calls the weight, is 
und to go in the direction of the black 
arrow, but we all know that the outdoor 
stroke drives the train in the opposite 
direction—see Fig. 1. The only way to 
account for the fact that the train goes 
in the direction that it does, is by realising 
that the power and the fulcrum are carried 
by a vehicle on wheels—the power or effort 
is taken off the two ends, alternately, of 
the cylinder F, which is rigidly connected 
Cc. to the framing and horn plates which 

(i <<< support the shaft D. If you were to 
imagine the cylinder F to be disconnected 
from the engine framing, and secured toa 
structure connected with the ground, A 
would then become the fulcrum, and the 

int D would magma | move in the 
Sirection shown in Fig. 3, the opposite 
direction to what it does in Fig. 1. 

Now, with regard to change of leverage, as the cranks are at 
right angles, one cylinder is doing nothing when the other is at 
half crank path Bor C. I think everyone will admit, who is con- 
versant with starting a train, that whether the crank pin in action 
is at the point C or B the engine gets away equally well, but if A 
be the fulcrum its power to start the train is as 3 is to 2; whereas 
if the pin be at C the power of the engine is only as 1 is to2. If 
the point D be accepted as the fulcrum all difficulties disappear. 
The matter is easily understood if the principle is adhered to, that 
to apply power to move anything there must be something for it 
to react upon, which thing must be rigidly connected to the fulcrum 
to produce a movement of the weight. Ww. 

anuary 26th, 
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Sir,—Reluctant as I feel to enter into another controversy—due 
only to the want of time to do justice to the cause—and feeling, 
as I do, that it is not only high time that men knew more upon the 
draught of horses, but that it is equally so that engineers learnt to 
understand what are and what are not the impelling forces of 
locomotive engines, I would say that during my four years’ care- 
ful investigation of the tractive forces of horses and engines, I have 
been amazed to find how little is known of the principle upon 
which force is exerted, either by a flesh-living or a dead-steel 
horse. I observe in your current issue a letter from Mr. John 
Riekie, a practical engineer, in which he asserts that many will be 
surprised at his suggestion, and goes on to say, ‘‘ but had they my 
experience of the tremendous wear and tear that takes place with 
the present surging, sinuous, knocking machine that runs on rails, 
they would think with me that improvements can and should be 
made.” ‘To me,” he says, ‘‘the most important feature in the 
design is the turning of the wheel by using a constant fulcrum. 
Although your correspondent says he does not wish to start a 
discussion on the fulcrum of the locomotive wheel, it is perfectly 
evident, from the way he puts it, that this is a disputed and 

ttled questi gst engineers; and it is to this most im- 
portant feature I would draw the attention of your readers, 
including practical and theoretical engineers. : 
There can be no greater evidence of the fact that the impelling 
forces of an engine are not yet understood, than the existence of 
so very many engines with trailing wheels. Mr. Riekie’s 
notions about the fulcrum are, I think, at issue with facts. The 
crank pin never does become the fulcrum of the wheel. There is 
no alternate pulling at the axle and crank pin as inferred by Mr. 
Riekie or his supporters, It is impossible to introduce a trailing 
wheel without reducing the tractive effort of an engine—other 
weights and proportions remaining the same. The impelling force 








of an engine is produced alternately by an expansion and contrac- 
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. rtain angles produced or determined by the position of 
+ pts pin—when @ ve or below the line of cylinders or the 
allel bars—and a vertical from the point in contact between the 
rai] and wheel. In fairly heavy traction the forces, with one 
xception, are always tending to move the engine forward, and 
never have the slightest tendency to thrust it backward. An 
sogine with trailing wheels cannot be set in motion on a level or 
ving plane without weight being transferred from the drivers to 
the trailers. It is impossible to add one or more trucks behind the 
said engine without again transferring more weight from the 
driving-wheels to the trailers, and that in proportion to the amount 
of resistance offered by the increased load behind it, and thus 
reventing the engine from travelling as fast, and taking with it as 
te load as it otherwise would. ‘ ° 
The ‘‘nasty surging action of either a steam engine or a 
dle-boat is not by any means produced in the way attributed 
your correspondent Mr. Riekie. Although very much credit is 
due to our locomotive engineers for the high state of perfection, 
quality of workmanship, and design of our engines, I have no 
hesitation in sayin that much more remains to be done. Experi- 
ence alone—a g' master—has driven them nearer and nearer to 
the goal of perfection, But that state has not as yet been 
attained. J. H. Brice, 
February 2nd. 





AUXILIARY STEAMERS, 


Sir,—We have read with much interest your article, ‘‘ Auxi- 
liary Steamers,” and as we have had some experience in 
fitting auxiliary es into yachts, we think it may be of 
interest to your readers to know the results obtained by us. 

You are most certainly right in laying it down as a necessary 
condition to the success of auxiliary power, that too much must 
not be attempted, as it is quite impossible to have in one vessel the 
advantages of both a steamer and a sailing vessel. So far as yachts 
are concerned, many people do err greatly in this respect. Instead 
of being content with sufficient power to propel the vessel 5 or 6 
knots an hour in a calm, they put in machinery to give7 or 8 knots. 
The result is, that they come by-and-bye to regard steam not 
as auxiliary but as the main propulsive power, and practically 
use their yachts as steamers, with the result that they become 
disgusted when they find they cannot compete with vessels designed 
sol engined as steamers pure and simple. There are two other 
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event of the rudder breaking down; and their importance in 
adverse storms, calms, navigating crowded rivers or estuaries, or 
while docking, could hardly be exaggerated. I will make no 
mention of a lee shore, for our smart captain knows his business, 
If single cylinders be preferred, they could be balanced so as 
to start freely ; and would possess, by my system, no dead- 
ints. The screws would be capable of having the angle of the 
lades so altered, by the simplest gear, from the deck that 
reversal, alteration of speed, stoppage, and change of pitch to suit 
the many varied conditions attending a vessel’s economical pro- 
pulsion could be effected whilst running. The consumption of 
steam would be automatically regulated to suit the pitch and 
position of the blades, even while turning them. Feathering, for 
running under sail only, could be effected from the deck. There 
would be nothing occupying any valuable space requiring skilled 
attention, or adding more than a mere trifle to weight or skin 
friction. Carefully placed and feathered twins would hardly 
exercise the slightest retardation compared toa single screw placed 
in the usual position, where it would be affected by the fall-in, 
tail-race, eddies, stern and rudder posts, &c. A screw placed in 
the usual hollow must retard, It is impossible to practical] 
prevent a certain amount of suction and passage of water ‘aeons 
the hollow of which the screw occupies the centre. If the ship, on 
the power required, be small, and a boiler not desired, I would 
suggest a couple of Messrs, Priestman’s oil or other approved 
motors, Such would occupy no space, and be always ready in a 
few minutes without the trouble of raising steam. The fuel 
could be compactly and safely carried, and its consumption regu- 
lated to suit the pitch of the screws. Engineers, owners and sea- 
men should +. your suggestion. Such a system would be 
found to pay, by shortening voyages and reducing insurance, 
“> coma ne 8.E., Ropert McGuasson, 





DRAUGHT OF VEHICLES. 


S1r,—Not having seen any reply to my letter of December 16th, 
particularly from Mr. Philipson,to my last paragraph, where I 
deny the inference which his letters would convey to your readers, 
I think if ever my critic was sincere in accepting my challenge he 
would not have placed such prohibitory clauses in what he has 
called his acceptance ; neither would he have tried to rush a hasty 
contest at Manchester, when he says I sent him a telegram asking 











disadvantages in fitting too great power, viz., the increased cost 
and the extra accommodation required. 

But while this is undoubtedly so, it is perfectly practicable to fit 
a sailing vessel with auxiliary power sufficient to propel her in and 
out of harbours independently of tugs and through calms without in 
the slightest degree affecting her sailing qualities, or altering the 
form of bull in any way; and we cannot help thinking that what 
has proved successful and been much appreciated when applied in 
pleasure yachts, would be equally successful and useful if applied 
under similar conditions to trading vessels. 

We give below particulars of the tonnage of yachts and horse- 
power of machinery fitted by us, with the results obtained, as we 
think they will be found interesting. 
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for same to be put off ten weeks. True, I sent the telegram 
because I could not find a professor that could take the question 
up at the time, and I found later that it would take months for 
them to prepare for such a contest. But now that some are pre- 

red, after many months’ careful investigation, I am anxious that 

tr. Philipson should no longer shield himself under such pleas as 
those put forth by him in your and other columns, and therefore, 
by your permission, will again urge him to make necessary arrange- 
ments for such a contest as I have from the first desired, viz., a 
hard and final one, and such as will be a credit and not a discredit 
to all concerned. 

I am also anxious that my critics should furnish your readers 
with the diagrams mentioned in mine of the 16th, but I do not 
wish to hurry them too much, neither do I wish, but, on the con- 
trary, I sincerely hope that the result of our controversy and the 








Machinery s | 
Tonnage of vessel. chinery (as nt «a btained 
worked.) | desirable. peed 
| Square feet. | " 
‘ | {6 knots per hour 
203 50 | 100 | Ss two hours’ run. 
150 40 80 | § to6 knots. 
| (64 knots per hour 
5 |} in smooth water, 
80 | % | 70 |) 4 knots against 
| | head wind. 
| (6 knots og hour, 
80 25 70 1% knots by log in 
4 hours. 





The propeller we have used is a two-bladed one, outside the 
rudder, the shaft being fitted on a universal joint and carried 
through the rudder, and we have found this to work remarkably 
we!l, and the screw when placed up and down the rudder causes no 
~ whatever, being of less width than the rudder post. 

e cannot better explain our views on the proper use of auxiliary 
machinery than by quoting the words of the owner of one of the 
eighty-ton yaehts mentioned above; and whether the auxiliary 
power is used for pleasure ol ae 1 or trading ships, it can only be 
satisfactory if similarly used. He says :—‘‘I never intended it for 
use against tide or wind, or even with ever solight a fair wind. As 
I have always said, I find myself stuck fast within eight miles or so 
of my destination, or [ have to stay in harbour becalmed when I 
want to get to some place fifty miles off in lovely weather, and this 
steam power exactly does what I want. For instance, I came from 
Tobermory into Loch Hourn one ~~ when I could not have done it 
by wind. Steamed from Loch Hourn in time to get the tide 
through the narrows into Loch Alsh another day; and then got a 
breeze and sailed on to near Portree. Another day I steamed from 
Oban about twenty miles or so to Ballachulish and back; had a 
delightful day, and saw a schooner yacht which had been becalmed 
twenty-four hours. . In short, I have got exactly what I 
wanted. The steam power doubles the convenience and usefulness 
of the vessel. I think if anybody thinks that with such machinery 
so adapted he can make a ‘steamer’ of his ship, he will be mistaken 
and disappointed ; but for my purpose it is a very great success.” 

Ye enclose a print of tracing showing the arrangement of 
auxiliary machinery in the 202-ton yacht, and the method of fitting 
the rudder, which may be of interest to you. 

SIMPSON, STRICKLAND, AND Co, 
Dartmouth, February 2nd. 





Sir,—Referring to your article on the above—in which you 
were good enough to honour me by mentioning my name—may I 
point out that such a system would be very effective and easy of 
application on the following grounds. All such vessels as you 
describe carry, or should carry, sufficient boiler power for distilling, 
winch, capstan, and hoisting, &c., purposes. This boiler might be 
somewhat enlarged if necessary—many a locomotive boiler 
developes over 1000 horse-power, and occupies but a trifling 
space—and placed in such a positien that two well-lagged steam 
pipes could be carried from it to two or mcre simple or compound 
hon-reversible cylinders operating two small screws. I prefer two, 
as they could be placed in a better position than a single screw, 
and would consequently exercise more propulsive power ; if one 
broke down the other could still be of use. One or other of them 
operated independently would often be of great service as regards 
seamanship to a smart captain ; the screws could be used as an 
additional steering element, or altogether for that purpose in the 











exposition of our diagrams wil] not have the effect of preventing 
Mr. Philipson from —— me until the promised contest is 
finally settled. He has proclaimed his views upon this subject, 
which have had the effect of misleading others to such an extent 
that it is now high time that a stop should be put to the misery 
and pain thus inflicted on our draught and carriage horses. It is 
equally important, from a practical and scientific point of view, 
that such a humane and scientific subject should no longer be 
dawdled with by quasi-scientific men, who claim to have spent a 
lifetime in investigating it, and yet, as I contend, know little 
about it. 

Pray let the truth be revealed and let sentiment no longer 
interpose. If my opponent is as convinced about his being right 
as he would lead us to think, surely the cost of the contest cannot 
be in his way. He has only to prove my theories upon any of the 
questions at issue to be erroneous and he will be clear of costs. 

January 30th. H. Brice, 





SPEED OF PROPELLER BOSSES. 


Sir,—You were kind enough to notice inventions of minc—in 
your issue of October 23rd, 1891—relating to screw propellers. 
As my aim is not only to manipulate the vessel, but also to suit 
the screw to the ship under all the many varied conditions attend- 
ing its propulsion, and while it is under way, it occurred to me 
that you would probably allow me to place before your readers and 
correspondents—whose letters on screw propellers I have so often 
perused with profit—the following suggestions. The screw is the 
only engine that acts immediately in and upon the water ; and, 
as the boss is the foundation of the blades, it should undoubtedly 
be of a diameter suited to the speed at which the vessel is designed 
to travel. An ‘‘ Ocean Greyhound,” to run habitually at 20 knots, 
and an ‘‘ Ocean Camel ” at 10, must not have the same circumference 
of boss, even should their tonnage be the same. I suggest that 
their blades should begin at a different distance from the centre 
line of shaft, and that the circumference of the boss should in 
all cases be calculated to at least overtake the speed at which the 
vessel is designed to run ; for, until that point is reached, no pro- 
pulsive action by the blades is possible, and the parts of the blades 
that are not revolving circumferentially as fast as—or faster 
than—the ship is moving through the water, must both “churn” 
any will take the libe 

will take the liberty of giving a rough example, and I purposely 
choose H.M.S. Edgar. The pitch of her blades a pm re 
between the first and second trials, and they remain as altered. 
This alone shows the necessity of the ability to alter the pitch, 
and this should be able to be effected while the engines are run- 
ning, for the conditions are continuaily altering, and the pitch 
should be adapted to them to insure economical propulsion. But 
I more especially choose this case because the trials showed a — 
of 16°4 per cent. Her Cen bosses are 4ft. Gin. diameter. 
suggest that they should be at least 6ft. 6in. The latter diameter 
has a circumference of 20°42ft. This, revolving at 100 a minute 
and multiplied by sixty for the hour, equals a circumferential 
travel of 122,520ft. The speed is, roughly, 20 knots, which, at 
6080ft. to the knot, is 121,600. Therefore, the roots of the blades 
would cnly move—with a boss 2ft. in diameter larger than at pre- 
sent— about 300 yards faster per hour than the ship travels, 
Should we not fix the a radius at which our blades can begin 
to propel in each case? Until we have thus secured a proper base 
to start from, any calculation as to the true propulsive area or 
efficiency of the blades is, in my opinion, misleading. If we have 
a worse than inoperative part, it must affect the economical action 





ofthe remainder. It ‘‘tortures” the water in the immediate vicinity 
of the really active part of the blades. 

Take the Teutonic. She has screws—or perhaps I should say 
had screws—of 19ft. 6in. in diameter. From the only sketch—a 
rough one—in my ion, I see that the boss occupies a little 
more than a fourth of the total diameter—say, roughly, 5ft. or 


5ft. 6in. Now, we will take this vessel as agg B bitually at 
20 knots. Her mean speed during passage is 20°36. A knot is 
6080ft., twenty times this is 121,600ft. per hour. Now we want 


the circumference of our boss to revolve at 121,600ft. per hour 
before the root of the blade may be said to have ‘‘ overtaken the 
vessel,” Until it does this it cannot begin to have any propulsive 
action. We will suppose we make our boss 8ft. in diameter. The 
circumference—where we start our blades—will be 25°13ft. I 
have the revolutions at 80 per minute. Multiplying by 80 and 60 
—minutes in an hour—we have a circumferential revolution of 
120,624ft. per honr only, and the vessel is moving—at 20 knots 
only—at 121,600ft. per hour. By so much as the present 

of the Teutonic are less than eight foot something in diameter, by 
so much are two—she is a twin-screw—annular rings of water— 
representing endless tons of energy—being churned to no purpose 
—indeed, what does not assist in propulsion must retard. I shall 
be glad if any one will correct me if lam wrong. 

If the water can do no good near the centre of ascrew, shall we 
not keep it out by a conical-shaped “lead ” of the proper diameter ? 
The: less friction the better. The current is as often adverse as 
‘* following ;” and I have not taken the full mean speed. 

An eminent authority once told me that there was always some 
“slip,” and that when it was otherwise, suggested the calculations 
were probably defective. What must they be, as to real propul- 
sive area, when parts of the blades have no business there? Even 
if the inoperative part is made of the best section to merely hold 
the operative part, the first must still churn the water. I shall 
be glad to hear if your correspondents think there is anything in 
my suggestion sufficient to merit further inquiry on the part of 
the owners—whether public or private—who, directly or indirectiy, 
have to ‘“‘ pay for the coal.” RoBEeRT McGuasson. 

Selhurst, S.E., January 9th. 





THE CLIMATIC AND PLUVIAL PHENOMENA ON THE NORTHERN 
COAST OF CHILI. 


Sir,—It is natural that great variations of climate should occur 
on a coast line exceeding 2400 miles in length, extending from the 
Straits of Magellan to the tropical and rainless deserts of Tarapaca, 
the chief nitrate deposit of the world. But otber causes besides 
differences of latitude govern the atmospheric complexities I treat 
of, as these are rye nerd subject to influences caused by the 
increasing width of the Continent north of Caldera, affecting the 
whole desert of Atacama, which is 500 miles in length from Caldera 
to the northern extremity of Tarapaca. Here also the Andes 
separate and form two distinct ranges, and this division assists to 
draw the upper air currents into easterly and northern directions. 
The combined effect of this suction of clouds deprives the desert of 
Atacama of all moisture, and consequently the clouds charged with 
rain pass over the Argentine and neighbouring Republics, and all 
the fresh water needed for men, animals, and extraction of mineral 
salts from the Caliches along this desert coast is distilled from sea 
water. 

But the absence of moisture in these altitudes has preserved for 
our use the huge deposits of guano and nitrate on the coast, 
which otherwise would have deliquesced and melted into the 
Pacific Ocean. The origin of the nitrate deposits is by their 
exudations from lixiviations of mineral waters flowing on the bed 
rocks beneath them, which filter down from numerous lakes con- 
taining soda, boracite, &c., which exist in the mountains east of 
the worked mineral beds at Tarapaca. These lakes are saturated 
from mineral deposits which exist in the Andes at higher levels, 
and are solutions dissolved by the melted snow from the Andes, 
and filter down on the imperviously cemented rock bed which lies 
beneath all these regions from the mountains down to the sea 
coast; and in proof of these premises I have tested such 
stratification, and several of these lakes; and one many miles in 
extent, and strongly saturated with boracite, is located 120 miles 
east of the Port of Chajfiaral, being the first of the series which 
continue on to Bolivia. 

But after passing beyond Tarapaca, fresh-water lakes again 
occur like unto lake Titicaca, which has about one hundred and 
twenty miles in length, and thirty in breadth, and is located 
between Peru and Bolivia, 10,000ft. above sea level, and is reached 
by a zigzag railway from the Port of Mollendo on the Pacific Ocean, 
and is studded with islands, formerly the summer resort of the 
Incas of Peru. Occasional oases of a few acres in area occur in 
these arid regions in the interior, at the foot of the Andes, as at 
Chafiaral Alta and Cobri, on the line of the ancient Inca courier 
road, which is still a main interior highway, being about 2ft. in 
width, and was accommodated with stone huts at convenient 
distances, and still visible, for the runners to rest in. This road 
passes in a perfectly straight line from Tres Puntas to Chajiaral 
Alta, and which oasis, of about a mile long, was a central Imperial 
station, and the road was three thousand miles in length from 
Cusco to Villa Rica in the South of Chili. 

The conclusions to be drawn by careful observation of all these 
regions, and which I have traversed, are that no great climatic 
changes have occurred in them for thousands of years. The 
mountain drainage system then established is exactly adapted to 
the present age, and its deep or shallow ravines are strongly 
marked with horizontal lines, showing the heights of the different 
floods that poured down these water-worn courses in past ages, 
and serve as a guide and warning to the astonished traveller not 
to trust his puny structures in such localities, as phenomenal cyclic 
rains like those formerly occurring still fall in the southern portion 
of Atacama, as exceptions toany generallaw. Indeed, one of such 
storms occurred about twenty-nine years since in the interior 
country east of the Port of Pau de Azucar, and north of the oasis 
of Chafiaral Alta, and of such a character as to baffle description. 
It was experienced by only one person, Mr. Joel Phillips, now of 
Cornwall, but then a mule owner and copper ore carrier, who 
lived in a rancho located on an insulated rock 15ft. above the 
level of the bottom of a ravine in which it was situated, and distant 
from the Port of Pau de Azucar about twenty miles. He had just 
arrived at his home an hour before sunset, when a heavy cloud 
appeared overhead, causing sudden darkness. But he was soon 
aroused from superfluous reflection by a shower of hailstones of dan- 
gerous dimensions, and followed by a copious downpour of water 
which continued for about eight hours accompanied by loud peals 
of thunder. His terror was further aroused by the roar of flowing 
torrents of water around his lonely island home, as the ravine, 
having one half mile in width, was now filled to a depth of twelve 
feet, and rolling down continuously thousands of huge boulders 
with a pulverising rumbling noise along its bed, down to the sea 
on each side of him. 

Bewildered by the misunderstood occurrence and unearthly din 
created as the white foaming circle of water insidiously ap- 
proached within two feet of his dwelling, and with faint hopes 
that it would rise no higher, he ceased reflecting, and, after 
enduring hours of indescribable mental agony, he fell exhausted 
into a stupor, dreaming of a second deluge. 

From this he was benignantly awoke by his famished saddle 
horse devouring the vegetable material his hut was constructed 
with, the animal having escaped from the stable in the ravine to 
the heights above, and thence to his master’s home for his usual 
breakfast. ‘The storm was over, and the sun was shining brightly 
in the valley as if nothing special had happenec ; the ravine was 
free of water and cleared out for another such deluge, which 
probably would not again happen for a century or two. Fifteen 
days after the occurrence, when the ground in the interior country 
was dry, I visited the locality, the to hy of which was much 
changed by the enormons discharge of débris along the shore of the 
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port for more than a mile in length, burying the shipping mole to 
its extremity. 

Up the ravine was difficult, and the locality of the 
Corral, where the mules and muleteers rested, was blotted out. 
Only one human life was lost—the wife of one of the muleteers in 
charge of the station. The muleteers and most of the mules were 
absent at the time. Grass and flowers were already growing, and 
afterwards bloomed and left seeds as before ready again to grow in 
another century, as coated with the usual impervious cuticle, they 
never die. The cause and radius of the phenomena were apparent. 
A cloud charged with rain and in transit over the desert was 
arrested by an exhausted air and broke over an area of 
about fifty square miles of country, and the tributary ravines all 
converging into the mother ravine occupied by Mr. Phillips, had 
conducted the i volume of water that fell, by one channel 
into the ocean, and as described, in the short s of eight hours, 
and a manifests that all railroads along this continent should 
be loca distant from the coast on the interior heights above 
mountain drainage. GEORGE O'BRIEN, 

19, Torrington-square, London, W.C., 

January 7th. 





LONDON WATER SUPPLY. 


Sirn,—Your correspondent ‘‘ Drofiaw” in his letter of the 11th 
inst., which ap in your issue of the 15th, seems to have 
missed the gist of this matter altogether. The water supply of 
London is at present extremely indifferent in quality, and the time 
is fast ~ ow 3 when it will be insufficient in quantity to supply 
the n of this mighty metropolis. Various schemes, some 
involving enormous expenditure and presenting many engineering 
difficulties, have been s 

What I suggested in my letter of the 26th ult. was that before 
adopting any costly and difficult sch of supplanting the present 
supply of water by making arrangements to obtain water from 
distant Wales or; Devonshire, steps should be taken to see if what 
is required cannot be obtained nearer home. As I pointed out, 
experiments in one locality alone—the Colne Valley—by Mr. George 
Webster, of Harefield, have resulted in the obtaining of an esti- 
mated daily supply of 20,000,000 gallons of perfectly pure water, 
and there is no reason to suppose but that experiments in other 
likely localities would produce equally favourable results. The 
Corporation of the City of London have just sunk an artesian well 
in Stoney-lane, Aldgate, which it is estimated will be capable of 
producing 100,000 gallons a day, and doubtless their success will 
cause many similar experiments to be made. 

My idea is that it would be unwise to abandon the present 
system with all its costly plant, machinery, &c., if a sufficient 
supply of pure water to supplement it and supply the wants of 
London can be obtained. People do not require thirty gallons per 
head a day for cooking and drinking purposes. A much smaller 
quantity will suffice. Indeed, the supply already obtainable from 
the Colne Valley would be more than ample. 

It must be obvious that such a solution of the difficult problem 
of supplying London with water would, if practicable, be decidedly 
preferable to the other costly, difficult, and possibly inefficient 
schemes already before the public. J. H. 

January 27th. 








FORCED DRAUGHT. 


Sir,—The papers read at the meeti of the Institution of 
Mechanical Engineers at Liverpool in July last have now been 
published, complete, with the discussions thereon. Having been 
prevented by other business from attending these meetings and 
taking part in the discussions as I intended, I sent some written 
remarks—as is usually done by members who cannot be present— 
on the paper read by Mr. Blechynden, ‘‘A Review of Marine 
Engineering during the Last Decade.” My remarks were in 
reference to the question of forced draught referred to in that 
paper. These remarks have been so far printed in the “‘Trans- 
actions,” but the chief point has been omitted. As this point is of 
importance, I would ask the favour of your columns for its re-state- 
ment. The point to which I refer is that where Mr. Blechynden 
shows from the results obtained in a number of steamers those with 
forced draught show an economy in fuel of 15 per cent. over the 
steamers fitted with natural draught boilers, having same class of 
engines and equal steam pressure, though the latter have much 
larger boilers. 

What I wished to show in my remarks was that this saving in 
fuel was not due to “forced draught” per se, but to one form of 
forced ana i only, the form designed and introduced by Mr. 
James Howden, of Glasgow. This is not stated in Mr. Blechynden’s 
paper, as I think it should have been, but that the examples of 
forced draught given in Table V. of his paper, under Nos. 22 to 27 
inclusive, are all cases of steamers working with Mr. Howden’s 
patent, the following facts will show:—(1) It may be said that 
practically there is no other system of forced draught at work in 
mercantile steamers, at all events none with boilers nearly so 
small in proportion to power obtained, and further none with so 
great an economy in fuel. (2) The dimensions of boilers given, 
with heating and grate surfaces and indicated horse-power, are all 
exactly those of boilers in steamers fitted with Mr. Howden’s 
forced daught. (3) There is therefore no case of closed stokehold, 
or any other form of forced draught referred to by Mr. Blechynden 
in his paper, and as I have y mentioned, I think it is but fair 
to give credit to whom credit is due in this important matter. 

30, Great St. Helens, London, E.C., ROBERT BRUCE. 

January 27th. 


FORCE AND MOTION. 


Str,-—I have not said one syllable to justify Professor FitzGerald’s 
statement about a silk thread sufficing to support a heavy weight 
on an incline or anywhere else. His utterance on this point 
affords me additional evidence that he has not yet succeeded in 
grasping the nature of the question at issue. 

The “ one-sided stress” is purely an invention of his own, the 
outcome of the force exerted against no resist of which, as he 
told us in the passage I quoted from his letter, electricity and 
magnetism are capable. 

Perhaps, however, your correspondent had something quite 
different in his mind when he wrote the passage in questi what, 
IT have, of course, not the smallest idea. I only know that he says 
that electricity can exert a force —* a non-resisting body. 
This being the case, we have a one-ended stress. If the body does 
resist then we have a normal stress, and Professor FitzGerald’s 
—— collapses. He can take his choice. A CRAMMER. 

anuary 25th. 











THE KINGDON INDUCTOR DYNAMO. 

Sir,—Referring to your description of the Kingdon inductor 
alternator in the current number of THE ENGINEER, which is quite 
accurate as regards the machine exhibited by Messrs. Woodhouse 
and Rawson at the Crystal Palace, I wish to point out that the 
number of alternations is equal to twice the number of inductors, 
multiplied by the number of revolutions, and is quite indepen- 
dent of either the number of armature coils or of the number of 
field magnet coils. 

I have constructed alternators with a larger number of inductors 
than armature coils, the latter ss only a portion of the 
inductor wheel, and in this case it would be necessary to apply 
the rule given above in order to obtain the number of alternations. 
The periodicity is obtained by multiplying the number of in- 
ductors by the number of revolutions per second. 

Deptford, Feb. 1st. J. A, KiInepon, 





ALTERNATING MOTORS. 
Sir,—Permit me to make a slight correction as to a matter 
mentioned in your yesterday’s ENGINEER. In alluding to the 


is stated experiment has proved that when used as a motor it 
would take 50-horse power to throw it out of step with the 
generator. As a matter of fact, experiment bas proved that 
100-horse power will not throw it out of step. It is a 67-horse 
wer synchronising motor, and will not break step even with a 
FO per cent. increase of load. 
Brush ELECTRICAL ENGINEERING COMPANY, 
W. M. Morpky, Electrician. 
Belvedere-road, Lambeth, London, 8.E., 
January 23rd, 





FRENCH TORPEDO BOATS. 


Sir,—On January 22nd you were good enough to publish the 
results of the official trials of torpedo boat No. 147. Will you 
allow us to correct some errors relative to the consumption of 
coals, which was as follows :—On the first eight hours’ trial, the 
consumption was found to be 5°551 kilos. per mile at 10 knots, 
and on the second trial of the same duration, 5°661 kilos., the 
mean being 5°606 kilos. Accordingly, the amount uired to 
carry the boat 1800 marine miles at 10 knots was 10,091 kilos. 
We should feel much obliged for the insertion of the above. 

AvuGusTIN NORMAND AND Co. 

67, Rue Du Perrey, Havre, February 2nd. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

THE manufactured iron trade has proceeded quietly up to the 
present for this year in the district. Orders are by no means very 
abundant in any department, and as regards sheets and boiler- 
plates they are decidedly quiet. Bar iron and hoops, together with 
plates for bridge and girder building and railway wagon work, are 
most sought after, and in these branches some fair shipping as well 
as home orders are under execution. 

On ’Change to-day in Birmingham the bar and hoop makers gave 
the best account of trade. Sheet makers had to report very little 
improvement in the demand from the galvanisers, and a continued 
absence of any pressure of employment at the mills. 

Prices were mostly based on last week’s quotations of £8 for 
marked bars, £6 5s. to £6 10s. for merchant qualities, and £6 for 
common. Sheets were about £7 5s. forsingles, £7 10s. for doubles, 
and £8 5s, for lattens. Thin stamping sheets were £10, and hoop 
iron and tube strip were selling quietly at £6 12s, 6d. to £6 15s. 
for the former, and £6 7s. 6d. for the latter. 

Additional price lists are to hand showing the new quotations of 
the leading manufacturing iron firms for the New Year. The 
New British Iron Company quote:—Bars, lion, £8; ditto, best, 
£9 10s.; best best, £10 10s.; best best best, £11 10s.; lion boiler 
plates, £9 10s.; best, £10 10s.; best best, £11 10s.; best best best, 
£12 10s.; Corngreave’s best bars, £7; best best ditto, £7 10s.; 

lates, Corngreave’s, £7 10s.; best boiler ditto, £8 ; best best, £9 ; 
best best best, £10 10s, 

Messrs. William Barrows and Son’s prices are :—Ordinary marked 
bars (B.B.H.), £8; best bars, £9 10s.; best best, £10 10s.; best 
best scrap marked bars, £10 10s.; best chain bars, £9 10s.; plating 
marked , £8 10s.; best ditto, £10; B.B.H. Tiron, £8 10s.; 
best Tiron, £10; B.B.H. Bloomfield plates, £9; best boiler ditto, 
£10; best best ditto ditto, 11; best best best, £12. 

Angles and hoops and strips are quoted by the Earl of Dudley’s 
sy we regen | L.W.R.O. brands, £9 2s, 6d.; best, £10 10s. ; 
best , £12. For Hurst qualities £8 is quoted, with £9 for best, 
and £10 10s. for double best; and tees L.W.R.O., £9 12s. 6d.; 
best ditto, £11; best best, £12 10s.; treble best; £14 10s.; Hurst 
qualities, £8 10s.; best, £9 10s.; and best best, £11. 

In the pig iron trade most of the current business consists in 
making deliveries under contracts booked at various periods during 
the year. Sellers reported this afternoon that notwithstanding 
that the mills and forges are not particularly active and have had 
only a quiet January, consumers are showing no persistency to 
accept pig supplies. 

Profiting by recent experience, pig iron consumers are willing 
now to take deliveries whenever they can be made, and, if the iron 
is not needed for immediate consumption, put it into stock. Very 
few ‘‘stop-notes” have been received during the month, and 
deliveries are therefore proceeding according to contracts. These 
mostly run up to the end of March or April, only few of them ex- 
tending over that time. 

Prices of pigs are steady on the late basis of 48s. 6d. at stations 
for Lincolns, 46s. for good Derbyshires delivered to works, and 
45s, 6d. upwards for Northamptons. Welsh forge hematites are 
57s. 6d. delivered up here, and foundry Nos. 62s. and on. Native 
pigs are without change at 62s. 6d. for hot air all-mines, 45s. to 
47s, 6d. for part-mines, and 37s, 6d. upwards for common sorts. 

General satisfaction is expressed here at the terms of the pro- 
posed amalgamation of the iron trade wages’ sliding scales 
of the North of England and Midlands, as made public at the 
annual meeting of the North of England Board at the end of last 
week. Care has evidently been taken in order that whilst securing 
the benefits of co-operation there should be avoided the disadvan- 
tages which would have been incidental to any important altera- 
tion in the existing system. No simpler and more effectual manner of 
mutual action could have been hit upon than that which has been 
selected, namely, to continue to take out the average selling prices 
of both districts as now, to divide them by two, and to calculate 
the men’s remuneration upon the basis of equal shillings per ton to 
—— of the selling price, but with the addition of a premium. 

principle is practically that adopted at the present time in each 
district separately. To allow a premium of 1s. 6d. for the northern 
men and 2s, for those of the Midlands is treating the workpeople 
quite as generously as has been the case in the past—indeed, rather 
more 80, for the president observed that if the average working for 
the two years and a-half were taken upon this new scale, the 
northern men would obtain the slight advantage of rather less 
than a farthing per ton more than they had during that period 
received. ro § the estimate, even by the men’s secretary, was 
d d low, his calculation being that the scale, if adopted now, 
would come out not merely 1d. upon every five tons difference, but 
that it would cest the northern employers 3d. per ton more on 
every ton they manufactured. 

Coming as it does from the side which, according to this, would 
be benefitted, such a statement is testimony that in this matter 
the employers are desirous that the men shall in no way suffer 
from the new arrangement. As the system may be ex to 
work out in somewhat the same manner for the Midlands—the 
additional 6d. there being the usual equivalent for the Northern 
‘* extras” —the Staffordshire operatives naturally regard the pro- 
osed alteration with favour, and the adhesion of that side of the 
idland Board when that body has the proposal before it, as will 
shortly be the case, may be foretold. 
As to the Staffordshire employers, these also, there is reason to 
believe, will be quite willing to try the experiment, the indisposi- 
tion on their part to do so, the existence of which was suggested 
at the Darlington meeting, not being entertained here at any rate 
generally ; for the Midland Board were indeed the first to move in 
the matter. The further progress of the question will be watched 
with interest in both parts of the kingdom. 
The sale of the Gospel Oak Company’s ironworks, which has 
taken place since last report, has been a great surprise. Two 
——- were offered—the Mitre Galvanising Works, Wolver- 
ampton, and the Gospel Oak Works proper at Tipton, laid out for 
sheet iron making and wire manufacture. The auctioneer dwelt at 
length upon the character of the properties, and remarked that 
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the bidding started at £5000, and there was a quick ra 
of bids of £500 each until £12,000 was reached, but this 
being less than the reserve price the property was with. 
drawn. As regards the =— works, however, the uel 
was very different, and this is the remarkable part. of 
the story. A bid of £5000 was taken, and by successive bids of 
£100 the offer reached £6000, at which figure it passed over joint] 

to Mr. John Harris, ironmaster, of Bilston, and Mr. Job D, vane 
of the well-known firm of Pinson and Evans, Wolverhampto,’ 
Such a figure is considered ridiculously low, and is being remarked 
upon this week as utterly absurd. It is betieved that by priyatg 
contract £10,000 might have been realised without much difficulty 

and the circumstances that the works went for so little 
attributed to the want of local knowledge by the vendors, The 
works comprise, besides forges and sheet mills, a number of power 
ful engines, twenty-five steam boilers, a valuable wire mjjj 

numerous iron boats, and 2000 tons of iron, besides all the plant, 
loose stock, freehold, &c, The realised figure is one of the most 
remarkably low obtained in the Staffordshire iron trade for man 

years past. It is not believed to be the present intention of the 
new owners to restart the works, which have probably been 
bought more as a speculation than anything else. It is under. 
stood that the Wolverhampton works which were not sold will be 
closed almost immediately. Indeed, the operatives, numbering 
about 400 hands, have already received notice to this effect, 

The report of the Union Rolling Stock Company, Birmingham, 
for the half-year just ended shows a net profit of £5200, which 
enables the declaration of a 6 per cent. dividend on the preference 
shares, and a dividend at the rate of 10 per cent. per annum, 
with a bonus of 2 per cent. per annum on the ordinary shares, 
while £1500 is placed to the reserve fund, which now amounts to 
£22,500, and a satisfactory balance is carried forward. In view 
of the expansion of b and the large offers now under cop. 
sideration, the directors think it expedient to increase the autho. 
rised capital of the company from the present sum of £250,000 to 
£500,000, and the shareholders’ consent to such a course is sought, 
The orders taken for rolling stock during the present half-year are 
of over £32,000 in value. 

The directors of the Patent Nut and Bolt Company, Bir. 
mingham, recommend the payment of a dividend for the past year 
at the rate of 5 per cent. upon the preference shares, and of 10 per 
cent. upon the ordinary shares; to add £10,000 to the reserve 
fund, and to carry a balance of £19,000 to next year’s account. 

The nailmakers of Bromsgrove have decided, by ballot, by 933 
votes to 87, not to accept the masters’ offer of 10 per cent. advance 
on the 1890 list. The nailers demand an advance of 50 per cent., 
and have come out on strike. It seems likely that a long struggle 
is before the trade. aa 4 

At a meeting of the Executive of the National Miners’ Federa- 
tion, held in Birmingham, on Wednesday, it was decided to calla 
national conference at Manchester on the 11th inst., to consider 
the advisability of a general cessation of work all over the kingdom 
fora fortnight or longer. This action is considered necessary 
through the notices of a reduction in wages in Lancashire, Cun- 
berland, and the Forest of Dean district, where the masters say 
competition, owing to surplus stock, necessitates a reduction of 
wages, 











NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester.—Business throughout the iron trade of this district 
remains in much the same unsettled state as reported last week, 
buyers evidently believing that they have not yet seen the end of the 
Glasgow warrant market collapse. In this belief they are certainly 
encouraged by the excessively low prices which are being quoted 
by speculative sellers ; and although makers still hold with con- 
siderable firmness to something like late rates, there isa weaker 
tone generally. As I bave pointed out in previous reports the cost 
of production is a consideration, which must operate against any 
great reduction in makers’ prices ; but in the present disorganised 
condition of the market, buyers do not care to place out orders 
except at some very temptingly low prices, and business for the 
most part is contest to mere hand-to-mouth requirements. 

The Manchester Iron Exchange on Tuesday brought together 
about an average attendance, but except where merchants here 
and there were prepared to sell at considerably below current 
rates, there was very littledoing. For pigiron, inquiries as a rule, 
were only limited, and in most cases, so far as local and district 
brands were concerned, makers were easier in their prices to the 
extent of something like 6d. per ton upon last week’s rates. With 
regard to Lancashire pig iron there is just now so little doing that 
prices are practically scarcely more than nominal, but orders could 
no doubt be placed at about 45s. 6d. for forge to 46s, 6d. for 
foundry, less 24, delivered equal to Manchester. For Lincolnshire 
iron makers are not now quoting more than 44s, 6d. for forge to 
45s. 6d. for foundry, less 24, delivered here, but only a small 
business is doing even at these figures. Derbyshire makers are 
still able to sell so freely in the Midlands that oT are not 
at all anxious about quoting for this market, but where business is 
done lower prices have to be taken, and, for delivery equal to 
Manchester, forge qualities do not average more than 45s, 6d. to 
46s., with foundry numbers 48s. 6d. to 49s., less 24. In outside 
brands makers are still holding pretty firmly to late rates, and 
good named foundry brands of Middlesbrough are not quoted 
under about 45s, 10d. net cash, delivered equal to Manchester, 
although there are sellers of ordinary brands at considerably under 
this figure. With regard to Scotch iron, makers’ quotations 
remain on the basis of BOs. 8d. for Eglinton to 51s. 6d. for Glen- 
garnock, net cash, delivered at the Lancashire ports; and they 
seem disposed to stand out of the market at present, rather than 
break these figures, but merchants are offering Eglinton as 
low as 49s., and Glengarnock at about 50s., net cash, for forward 
delivery. ; 

In manufactured iron there is still only a mags | slow business 
coming forward, and prices are decidedly easier, Both Lancashire 
and North Staffordshire bars have now settled down to about 46 
per ton as the full average price, with sheets readily obtainable at 
£7 5s, to £7 10s. for merchant to £7 12s. 6d. and £7 15s. for 
galvanising qualities—with the usual extras for doubles—delivered 
in the Manchester district. For hoops quotations remain at the 
Association list rates of £6 7s. 6d. for random to £6 12s. 6d. for 
special cut lengths delivered equal to Manchester or Liverpool. 

In the steel trade only a very limited business is being put 
through, and for raw material prices are very irregular, ordinary 
foundry hematites being offered by merchants at as low as 54s. 6d., 
and there are ready sellers at 55s. to 55s, 6d., less 24, delivered 
Manchester, although quotations for some special brands remain 
unchanged ; ordinary steel billets can be bought without difficulty 
at about £4 10s. per ton net cash delivered here. There are but 
few inquiries just now coming forward for steel boiler plates, the 
downward movement in raw material no doubt causing buyers to 
be still more cautious about placing out orders. Nominally £7 5s. 
represents about the average price for delivery in the Manchester 
district, but this figure does not lead to business. ' 

The metal market remains without material change ; there is 
only a very moderate business doing, with list rates remaining the 
same as last week. 

Most branches of the engineering trade are still kept tolerably 
well employed upon orders in hand, but the weight of new work 
coming forward is of no great weight, and the prospects for the 
future remain of much the same unsatisfactory character as 
reported of late. ‘ 

+ may be interesting to mention that notwithstanding the pro- 
hibitive McKinley Tariff, the Mills Patent Sectional boiler 
Company, of Manchester, has just secured orders from the 
United States for two of their special boilers representing about 
five tosix hundred indicated horse-power, and this incident possesses 











50-unit alternator shown by this company at the Crystal Palace, it 


eighteen months ago the Wolverhampton works were valned at 
£50,000 and the Tipton works at £53,000. For the Mitre Works 


a still further remarkable feature that the Mills sectional boiler is 
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competing with the American Babcock boiler, of which so many 
are at present bei used in this —- it may be further 
added that the Mills Sectional Boiler Company received 
several repeat orders for its boilers in England, and a consider- 
able sunter have been put down for electric light installations, 
some of these boilers working up to a pressure of 250 1b. upon the 


cd. 

der of the more vigorous enforcement of the Rivers Pollution 
Act, it may be interesting to mention that Messrs. Fawcett, 
Preston, and Co,, of Liverpool, are just now very busy in their 

tent evaporators, of which I have previcusly given some descrip- 
tion in these columns, Special arrangements of these evaporators 
have been designed for recovering the sodaash used in paper-making, 
which paper manufacturers are now being prevented from discharg- 
ing into the rivers. This interference of the Rivers Pollution Act 
would, however, seem to have been something of a blessing in 
disguise as, by the use of the evaporators—by which 37 tons of 
water can be evaporated per ton of coal used—the paper manu- 
facturers are enabled to recover their waste solutions which 
were previously polluting the rivers, and utilise the soda ash at 
a total cost considerably under what would be entailed in the 
urchase of new chemicals, Similar evaporators have also been 
made by the above firm for concentrating the sugar solutions in 
refineries in Canada, and they are constructing a plant for South 
America for producing distilled water, which is to evaporate 
forty-five tons of water per ton of coal used. 

A quieter tone is reported generally throughout the coal trade, 
house fire qualities not moving off so freely as of late, and although 
there is no actual pressure to sell, supplies of all descrip- 
tions of fuel are more plentiful, with an easier tone in some 
of the inferior descriptions. Common round coals continue 
in but moderate request for ironmaking, steam and general 
manufacturing purposes, and the demand for these tends 
rather to lessen than to increase. The best descriptions of engine 
fuel still move off without difficulty, but lower qualities are again 
hanging upon the market, and are not so firm in price as they were. 
At the pit mouth best house fire coals remain firm at 12s, 6d., 
second qualities average 10s. 6d. to 11s,, and common house coals 
abcut 9s, to 9s. 6d. per ton, Ordinary steam and forge coals are 
still quoted at 8s, to 8s, 6d. at the pit mouth, but scarcely firm at 
these figures, ordinary descriptions of — average 6s, to 6s. 6d., 
best slack 5s, to 5s, 6d., medium sorts 4s, 3d, to 4s, 9d., with com- 
mon sorts obtainable at from 3s. to 3s. 6d. per ton. 

In the shipping trade there has not been quite so much doing, 
and prices are, if anything, rather easier, ordinary steam coal being 
readily obtainable at 10s. per ton delivered at the ports on the 
Mersey, although 10s, 6d. is still quoted in some instances, 

Barrow.—The chief item of importance that has been character- 
istic in the hematite pig iron trade has been the influence that 
holders of warrants have been exerting with a view to bring down 
prices, and so well have they done their bearing operations that 
hematite warrants have decreased in value from 46s, 6d., quoted last 
week to 45s. 5d., the figure at which holdings are now chang- 
ing hands, These, of course, only represent transactions 
in paper, but for all that, it has the effect of making the 
actual consumptive purchasers a little backward in placing their 
orders until they have seen the next move in the market. These 
operations have not affected makers to any particularly great 
extent, as at the present time the wants of buyers are far from 
large, and there is no life in the desire to place orders for delivery 
at some future date, and no spirit of business about the trade at 
all. Makers find it impossible to bring down their prices, and are 
still quoting 48s. per ton for parcels of mixed bers of B 
iron, net, f.o.b., owing to the cost of production, and to allow 
some margin of profit on the manufacture. It is probable that 
prices may increase if the present strike in the iron-producing 
districts of Spain goes on, as the stoppage of supplies from this 
quarter will mean an advance in the value of native qualities of 
iron ore, and a consequent increase in the price of iron, in its 
finished state and otherwise. There are 42 furnaces in blast, and 
85 standing idle. Stocks of hematite warrants have increased 
during the week by 398 tons, and now represent 143,749 tons, or 
838 tons less than on December 31st, 1891. 

In the steel trade there is a better demand to note for steel 
rails of heavy sections, and although the increased inquiry is by 
no means a large one, heavy sections have been advanced to 
£4 3s. 6d. per ton, being an advance of ls. on the week. Light 
sections are quiet at £5 15s., as also are colliery rails, which are at 
£6. The steel shipbuilding material trade is fairly brisk, and a 
better inquiry is felt on local account. Ship plates are at £6 2s, 6d.; 
angles £5 15s., and boiler plates £6 17s. 6d. Tin-plate bars are in 
fair average demand at £4 10s. Hoops are at £7, but are in 
limited inquiry. Blooms are only a moderate trade, and ordinary 
sections are at £4 2s, 6d., and best hammered qualities as used in 
shipbuilding are at £5 2s, 6d. Slabs and billets are quiet at 
£4 bs, each, and steel wire rods are in poor demand at £5 12s. 6d. 
and £6 15s, for No. 5 and 6 standards respectively. 

Shipbuilders and engineers are busy, and are pushing the work 
in hand on with great speed. No new contracts have been booked, 
but some good orders are in the market. 

Iron ore is quiet at 10s. per ton net at mines for ordinary 
qualities, 

Coal and coke are quiet, and coke from East Coast ovens is at 
19s. delivered here. 

The shipments for the week represent 13,023 tons, as against 
16,271 tons in the same week of last year, a decline of 3248 
tons. Up to date 70,102 tons have been expended, as inst 
66,514 tons last year, an increase of 3588 tons, 
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THE SHEFFIELD DISTRIOT. 


(From our own Correspondent.) 


THE coal trade continues very quiet, although house coal, both 
for London and local consumers, is quoted at 6d. to 1s, a ton more 
than at the beginning of the year, Travellers have been somewhat 
pressing for orders, which is scarcely a sign of demand exceeding 
supply, A good tonnage is being taken to the capital, but the 
figures which at one time enabled us to know accurately what was 
being done in comparison with previous corresponding periods of 
the year are not now available, and an accurate idea of the 
values at this and former periods is thus no longer to be obtained. 
Sheffield can scarcely be said to be favoured in regard to the prices 
at which private consumers obtain supplies. Silkstones fetch from 
lls, to 12s. per ton ; Barnsley bed from 9s, 6d. to 10s, 6d.; other 
qualities being 6d. to 1s. per ton less, These are the pit prices, 
but in putting them side by side with the cost at Sheffield, the 
issue is significant of a good profit somewhere, Before me while I 
write is the price-list of one of our largest mye | companies, which 
has an important London as well as local trade. Its quotations 
are: Selected—hand picked—19s.; best Silkstone, 17s. 6d.; best 
brights, 16s, 6d.; seconds, 14s, 2d.; thin seam, 15s. 10d.; brazils, 
14s, 7d.; Silkstone nuts, 15s, 5d.; Tankersley House, 12s, 11d.; 
engine coal, 10s. 10d. In other words, before consumers can get 
the two best qualities into their cellars, they have to pay, cartage 
included, from 20s. 6d. to 22s, per ton; and this in a town 
situated in the very heart of the coalfield. 

The quiet season in the steam coal trade is now on, 
are from 9s, per ton upwards, 


Prices 
An average weight is still being 
sent to the Humber ports. Railway companies are having 
considerable deliveries made. Manufacturing fuel is only in light 
request, prices being weak, and the demand rather under the 
average. Slack is being sold at from 5s, to 6s. per ton; inferior 
quaiities almost unsaleable ; coke very dull at late rates. 

The operations in the pig iron trade have not greatly affected 
the Sheffield district, The collapse of the London syndicate, if it 
were brought about, would not seriously exercise people here. 
Hematites remain at 58s, per ton, delivered in Sheffield, A better 





buying tendency is noted, late rates being maintained, with no 
likelihood of any immediate weakening. Some consumers who 
held back in December have been obliged to come forward and 
complete their purchases, while others, have been content par- 
tially to obtain their requirements, It is not expected that. there 
will be any fall in values, while in some quarters an advance is 
looked for, 

Activity is maintained in the railway material trade, several of 
our works being booked forward fully for months; one or two 
having work in hand sufficient to last them for the whole year. 
The demand is chiefly on home account, the foreign trade being 
very quiet. For South America orders are certain to come in 
shortly, and when they do the pressure will be severe. Wheels, 
axes, tires, and springs are all in brisk request. Bessemer billets 
are at £5 17s. 6d. to £6 per ton, 

The Naval Defence Act, it is said, is to be followed by a further 
scheme of reinforcement of the fleet. This news, if true, will be 
welcome; for the orders under the special programme of the 
Admiralty will be completed this year, and in the meantime there 
is no indication of any foreign demand for military material coming 
forward to Pp te for the pletion cf home requirements, 
The difficulty between the United States and Chili may probably 
induce the South American Republic to strengthen its fleet, and 
the weakness caused by the internecine strife, just closed, will tell 
against much trade from that quarter. The Argentine Republic, 
too, is not likely to be a fruitful market, either for railway or war 
goods, for some time, 

In the lighter trades there is rather more doing in cutlery, 
chiefly in the superior grades, It is becoming increasingly evident 
that the Sheffield manufactures in the future will be limited in the 
main to the supply of the higher-priced goods, The operation of 
hostile tariffs has had the effect of practically ‘‘ kicking off” the 
trade in the secondary qualities, In the United States, Germany 
has been even more severely hit than Great Britain. Mr. Mundell 
M.P., speaking at the annual meeting of the Sheffield Chamb 
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by giving in their notices. The masters took this step as the engi- 
neers all round were supporting the arbitrary action of the Jarrow 
men, The situation is very grave, because apart altogether from 
the engine shops in which the majority of the engineers are 
employed, the fitting shops in the respective shipyards will be 
ey ey ‘trade business is much disorganised, for though 
n the pig iron le business is much diso » for thoug’ 

the fall in Scotch pigs only continued for a couple of days, Middles- 
brough and hematite have continued to decline, and people have 
no idea when the end is to be reached. The reduction in the price 
of Scotch warrants, it is now clearly seen, was no evidence of weak- 
ness on the part of the London syndicate, and indicates no desire 
to ‘‘unload,” as those who believed and acted upon have since 
found out to their cost. The action taken by the syndicate 
was an admirable one, and might have been taken at an earlier 
stage; it was designed—and it has been successful, as is seen 
by the warrant store return—to spoil the game of the Scotch 
ironmasters, who have recently nm making a thi 
out of the syndicate by putting iron into the public stores, 
getting for it several shillings more per ton than they could secure 
elsewhere. So much has been put in for this purpose that the 
London syndicate set their backs up and determined to put a stop 
to it. By lowering the price of Scotch warrants to 43s, they have 
not done themselves any harm, as far as the prices they receiveare 
concerned, for they have as little chance of selling at 43s, as they 
had at 47s.; and they do not mean to sell, but they have by their 
move made it unprofitable for the ironmasters to send iron into the 
stores, and if it be that any is sent in, then the syndicate will save 
£100 per warrant in buying it. Thus they will have less iron to 
take up, and less to pay per ton for that little. But the panic 
feeling that was induced by the action of the syndicate has been 
very detrimental to Middlesbrough and hematite warrants, which 
have continued to fall almost every day, until Middlesbrough are 
now 2s, 6d. per ton cheaper than they were a fortnight ago. The 





Commerce last week, quoted the opinion of an eminent American 
that the McKinley Act would prove a “ blessing in disguise.” Our 
local houses do not appear to regard it in that light, and at the 
Chamber this view of the last turn of the tariff screw was sharply 
traversed, particularly by Mr. Stuart Wortley, M.P., the Under- 
Secretary of State for the Home Department. Very little expec- 
tation is entertained here of recovering the ground lost in the 
States, although for the moment there is an increase in the call 
for best cutlery. 

The Sheffield Canal does not make rapid headway. At the 
fourth annual meeting of the Sheffield and South Yorkshire Canal 
Company, held on the 29th ult., it was reported that plans were 
being prepared for use before the Court of Railway and Canal 
Commission, so that it would be seen what the Canal Company 
would require. It is hoped that between now and the next annual 
meeting something definite would be done. ‘The retiring directors 
were re-elected, viz., Mr. H. W. Fitzwilliam, M.P., Mr. Emerson 
Bainbridge, J.P., Mr. A. M. Chambers, J.P., Mr. George Esk- 
holme, J.P., Ald. J. B, Jackson, J.P., and Mr, Joseph Mitchell. 

Mr. J. Stores Smith, J.P., for many years managing director of 
the Sheepbridge Coal and [ron Company, and latterly consulting 
manager, died at Chesterfield on Sunday last. In early life he 
was associated with Leigh Hunt in literary pursuits, and was a 
gentleman of rare culture and an effective — speaker, 

On Saturday evening Captain Slater, R.E., the adjutant of the 
Sheffield Engi Volunteers, read a paper at the Technical School 
on ‘‘ Military Bridging in War and Peace.” The paper, which 
was most minute in detail, dealt with all the various forms of 
bridges which engineers were suddenly called upon to construct, 
and gave instances of their use, Captain Slater was heartily 
thanked for his instructive lecture. 











THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

BusINEss may fairly be said to be altogether ‘‘at sixes and 
sevens” this week, for in addition to the disquietude caused by the 
collapse in pig iron warrant prices there are labour difficulties actual 
and in prospect which threaten seriously to hamper trade. It 
is satisfactory to see one difficulty removed this week, viz., the 
dispute with the shipyard helpers which caused the stoppage of the 
yards on the Wear, and appeared likely to extend to those of other 
rivers in the North. In this case, the employers claimed 6d. per 
week reduction from the beginning of this month, and a further 
6d. on March Ist, and the helpers while willing to agree to the first 
reduction would not consent to the other, but after they struck 
they expressed their willingness to have the matter of the second 
sixpence adjudicated upon by an arbitrator. The dispute has been 
ended by the men agreeing to a reduction of the full 1s. to com- 
mence from the 18th inst., and work was reeumed on Wednesday. 
Practically in this the employers have obtained what they originally 
asked for, 

But the prospect is not good of a peaceful settlement in the 
Durham coal trade, where the masters have called for a 10 per 
cent. reduction, the first reduction that has been claimed for three 
years at least. The colliers have had 30 per cent. advance in 
wages within the last two and-a-half years, 10 per cent. in July, 
1889; 10 per cent. in November, 1889 ; 5 - cent. in February, 
1890; and 5 per cent. in November, 1890; but they are not 
inclined to give up any of this, though it is unquestionable that 
trade has fallen off considerably, while prices have also declined 
so much that it is a hard matter to work a colliery without. loss 
now. W: in all the other competing districts have been reduced 
recently, but Durham miners will not recognise the necessity for 
their wages coming down. They have been asked by their 
executive to vote whether they will agree to 10 percent. reduction, 
to submit the question to arbitration, or whether they wiil give 
their executive power to settle ; but most of the lodges that have 

y voted have voted inst all three alternatives, and 
nothing less than strenuous resistance to any reduction will satisfy 
them. They excuse themselves for assuming this attitude by 
asserting that the employers have not granted certain requests 
for shorter hours for enginemen and other local concessions. The 
fact is that it is so many years since there was a general strike in 
the coal trade of Durham, that the younger generation have had 
no experience of the miseries attendant upon a strike, and they 
are ‘spoiling for a fight,” whereas the older miners with wives 
and families dependent upon them are not so ready to rush into 
the fray. A strike in the Durham coal trade must paralyse the 
great industries of the North, which rely upon the mines of that 
county for their supplies of coal and coke, 

Then we have trade detrimentally affected by the strike of engi- 
neers on Tyneside, which tells upon work not only at the engineer- 
ing and shipbuilding establishments, but also at the mills and 
forges, and at the blast furnaces and collieries, 
as unreasonable as ever, and evidently hope to crush by aid of 
their powerful organisations the poor plumbers. The dispute was 
altogether one between the fitters and the plumbers, and was a 
very small matter—one as to whose work it should be considered to 
fix certain pipes—but the employer is the chief sufferer by the 
quarrel, @ question was before an arbitrator in the summer, 
but the engineers, because they did not get everything they claimed, 
would not recognise the award, holding that it was against the 
weight of evidence. The plumbers are perfectly willing to let the 
question in dispute go before an arbitrator again, but the engineers 
are not willing, and this would point to the fact that their case is 
a weak one. They evidently expect to get by main force what a 
reasonable and impartial arbitrator would not give them. The 
dispute originated at the Jarrow Works, but at most of the other 
Tyneside establishments the engineers are idle. The masters 
discharged 25 percent. of them, and the other 75 per cent. were to 
be similarly treated, but anticipated the intention of the masters 


The engineers are 





posit of ironmasters is very unsatisfactory, for their cost of 
production is shillings above the present price, and it does not 
seem as if it could be materially reduced. They have to pay 
13s. 3d. per ton for coke, which, if the usual relation of prices had 
been maintained, they should get at 1ls., and yet, while the iron- 
masters cannot afford to pay 13s. 3d., the coke makers say it does 
not pay them to produce the coke at that figure, so great is the 
cost of labour. 

Makers have not reduced their price for No, 3 Cleveland G.M.B. 
below 37s., and some are asking 38s. still for prompt delivery, but 
merchants are offering at 36s., but they would deliver warrants, 
and could not therefore undertake the delivery of any specified 
brand at that figure. Middlesbrough warrants have Loatped to 
35s. 5d. cash, which is a lower figure than has been known since 
1888. The lower qualities of Cleveland pig iron have not suffered 
so much as No. 3 from the panic, as makers have these chiefly in 
their own hands, the speculators seldom touching them, and they 
are not sent into the public warrant stores to any considerable 
extent. No. 4 foundry is 35s. 9d., and grey forge 35s. 6d., and 
thus are at relatively higher prices than No. 3, though for man 
months they were shillings lower. Local hematite is not aff 
by the drop in warrants, for mixed numbers being een 
quoted by makers, for neither West Coast brands nor hematite 
warrants compete in this district. The stock of Cleveland pig iron 
held in Connal’s stores on Wednesday evening was 158,678 tons, or 
36 tons increase on Wednesday last week. 

The January statistics of the Cleveland Iroumasters’ Association, 
which were issued on Wednesday, were very unsatisfactory, for, 
with a reduced make, the stocks of Cleveland iron showed an 
increase of 20,572 tons. In December the increase was 14,724 
tons ; in January, 1891, 34,019 tons; and in January, 1890, 9507 
tons, Four furnaces were blown out —— month, two at 
Jarrow, one at Consett, and one at Newport Works, three of these 
—— hematite iron and one Cleveland. There are now onl 

furnaces at work—1l4 fewer than in January, 1891—out of 15. 
oa The following are the figures relating to make and 
stock :— 





Make of Pig Iron, 





1s92, | 1891. 






































| In- De- 
Sia Dec, crease. crease, 
Tons. | Tons. | Tons. Tons. 
Make of Cleveland pig iron—port of | 
Middlesbrough .. .. .. .. «.. «| 108,700 106,287, — | 2587 
Ditto—outside port of Middlesbrough ..| 15,302 15,762 _ 460 
Ditto—whole district .. .. .. ..  ..| 119,002/ 121,999; — 2997 
— of age ae | Oe neal | 
ematite, s an ic 2 | | 
whole digtricte nee) 99,879 100,872 — | 6008 
Total of all kinds—whole district..} 212,381 | 222,871 — 9990 
Stocks of Pig Iron. 
| 1902. | 1801. | yy. | _ 
Jan. 81.|Dec. 81.\ Oe: Tome. 
Tons. | Tons. | Tons. | Tons. 
Makers’ stocks of Cleveland pig iron— | | 
port of Middlesbrough .. .. .. ..| 108,498 | 94,581/ 18,912; — 
Ditto—outside port of Middlesbrough ..|/ 14,328 | 12,750 , 1,578 a 
Ditto—whole district .. .. .. .. -.| 122,816 | 107,381 | 15,485)  — 
Makers’ stores of Cleveland pig iron— | | 
WEEN GNIUE 00 se su oy 0) -es 715 | 850, — 185 
Pig iron in public stores:— | 
The N.E. Railway Co.'s stores.. .. 767 | 267 500 — 
Connal’s stores .. .. «. «+ «+| 159,190 | 154,468 | 4,722 os 
Total .. - | 283,488 262,916 20,572) —- 





The shipments of Pig iron from Middlesbrough in January only 
reached $0,113 tons, but January is always a quiet month for 
export—in January, 1891, the quantity was 43,998 tons, and in 
January, 1890, only 40,574 tons. Only 19,010 tons were shipped 
over sea. The following are the figures of the Middlesbrough 
exports of all kinds of iron and steel :— 


Pig iron, Manufactured stoej, Total. 

Tons. Tons. Tons. Tons. 

January, 1892 .. 50,113 .. 9,602 .. 16,107 75,822 
December, 1891.. .. 65,907 .. 10,000 16,871 .. 92,787 
January, 1891 .. .. 48,998 .. 16,058 7,718 .. 67,769 


The finished iron and steel prices have not been affected by the 
disorganisation of the warrant market, but confidence has been so 
much shaken that people will not Ye Manufacturers are well 
supplied with orders, and are not yet hampered by the strikes at 
the engineering works. The Stockton Malleable Iron Company 
has its angle mill idle for repairs and alterations. e directors 
of the Consett Iron Company will pay an interim dividend of 
12s, 6d. per share on the ordinary shares, which is at the rate of 
17 per cent. perannum. The Consett Spanish Ore Company will 

y 5s. per share interim dividend, the shares being £1 paid, this 
Sche at the rate of 50 per cent. per annum. 

The November-December statistics of the deliveries and realised 

rices of manufactured iron officially ascertained by Mr. Water- 
as for the Northern Finished Iron Arbitration Board show that 
the average realised price was £5 11s. per ton, or 3d. more than in 
September-October, which is more than was expected, a decrease 
being looked for. According to the sliding scale, wages will 
remain unchanged during February-March. @ production was 
544°8 tons less than in September-October, which may be partly 
accounted for by the holidays, but that trade is much worse than 
it was is shown ty the fact that the deliveries in the corresponding 
period of 1890 were 49,000 tons, and in the same period of 
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1889, 58,936 tons. The following is the summary of the return :— 


Sales during the two months ending December 31st, 1891. 
Percentage Average net 


Description. Weight invoiced of selling price 
total. ton. 

Tons cwt. qr. Ib. Ss a. 4 

= 408 18 1 9 oo 198 .. o . 5 8 O88 
Plates .. .. 20,177 7 0 8 on EWS ce. oo 5 SIRE 
Bars . 11,878 9 322 .. .. 8004 .. .. 516 498 
Angles.. 7,088 8 1 20 a We os oe BS OD 
39,548 3 3 8 100°00 5 10 11°95 


The price of rails increased 1s, 5d., plates improved 3d., while bars 
declined 2}d., and angles 3d. The Nectine in deliveries was mainly 
in plates. The deliveries during 1891 by the firms connected with 
the Board reached 251,469 tons, as compared with 283,711 tons in 
1890 and 337,535 tons in 1889, and the average price for 1891 was 
£5 13s. 6d., or 13s. less than in 1890. Wages. declined 5 per cent. 
during the year, and are 124 per cent. less than in the summer of 
1890, but still 125 per cent. above the wages of 1888. 

The twenty-third annual meeting of the Board of Conciliation 
and Arbitration for the Manufactured Iron Trade of the North of 
England was held last Friday, and it was shown that the organisa- 
tion was in a very flourishing condition. The a om to amal- 
gamate the wages sliding scales of this district and Staffordshire 
was not viewed with much favour. 

At the Eldon Colliery, near Bishop Auckland, the South Durham 
Coal Company is making arrangements for employing electricity 
as a motive power for actuating coal-cutting machines. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE Glasgow pig iron market has been fairly active this week’ 
the transactions in Cleveland and hematite pigs having been com™ 
paratively heavy. These classes of iron were rather pressed fot 
sale in the early part of the week, with the result that there wa® 
a further decline in prices. Only a small ute of Scotch 
warrants changed hands at the Syndicate’s reduced price of 43s. 
cash. 

In several instances the prices of makers’ iron are consider- 
ably lower. Gartsherrie was reduced 3s. an linton 1s, 6d. per 
ton on Wednesday. G.M.B., Govan and Monkland, f.o.b. at 
Glasgow, per ton, Nos. 1 are quoted 44s.; Nos, 3, 43s. 6d.; Carn- 
broe, No. 1, 47s. 6d.; No. 3, 47s.; Clyde, No. 1, 52s, 6d.; No. 3, 
50s.; Gartsherrie, No. 1, 50s.; No. 3, 58s,; Summerlee and - 
loan, Nos. 1, 53s.; Nos. 3, 51s.; Coltness, No. 1, 56s.; No. 3, 
51s. 6d.; Calder, Nos. 1, 54s.; Nos. 3, 5ls.; Glengarnock, at 
Ardrossan, No. 1, 54s. 6d.; No. 3, 49s.; Dalmellington, No. 1, 49s.; 
No. 8, 48s.; Eglinton, No. 1, 47s.; No. 3, 46s.; Shotts, at Leith, 
= L ~ No, 3, 52s.; Carron at Grangemouth, No. 1, 56s. 6d.; 

o. 3, 

The shipments of pig iron from Scottish ports in the past week 
amounted to 3394 tons, compared with 3626 in the co nding 
week of last year. The shipments were distributed as follows: 
United States, 225 tons; Australia, 210; South America, 150; 
Germany, 120; Belgium, 111; Italy, 55; Holland, 55; other 
countries, 36 ; the coastwise shipments being 2432 tons against 2131 
in the same week of 1891. The total shipments for the past month 
have been 18,979 tons as compared with 14,969 in January of last 


year. 

One furnace has been taken off ordinary pig iron, and there are 
now 47 making ordinary and special brands, 23 hematite, and six 
basic iron—total 76, compared with 77 last week, and six in the 
corresponding week of last year. 

There is a want of fresh inquiry in the finished iron trade. For 
the orders in the market competition is unusually keen, and of 
late English houses have been pressing very to make sales in 
this district. The makers have been able to obtain some little 
concession in the price of pig iron. Good forge iron, however, is 
not very plentiful, and the reduction has not been nearly so much 
as in the case of foundry pig. Fuel also remains ay 
dear, and costs altogether are so heavy that makers have been 
very anxious te maintain prices. Owing to the competition above 
referred to, however, it became necessary to make some reduction, 
and the makers resolved to reduce 2s. 6d. per ton from the 
lst inst. They now quote the lowest grade of common bars 
£5 15s., second grade £6, highest grade £6 2s. 6d., best bars bei 
10s. per ton higher, and the prices subject as usual to 5 per cent. 
discount. 

There is a quiet feeling in the steel trade, but at the same time 
a large amount of material is being produced. Contracts for new 
ships have practically ceased for the time, owing to the depression 
in the freight market, and very little steel of this description is 
being made, except under old orders. At most of the works 
furnaces and rolling mills are kept going, but future prospects are 
not very encouraging. 

The coal trade continues steady. Various circumstances have 
combined to postpone the anticipated decline in prices. Chief 
among these is the wages dispute in Fife and Clackmannan, which 
in the last few days assumed an acute phase. The coalmasters 
gave notice of a reduction of 15 per cent. in wages. At a confer- 
ence of representatives of both masters and men, the former 
agreed to modify the reduction to 74 per cent., but required as a 
condition that the men on strike at Dysart should return to work. 
These men had a particular grievance of their own, on account of 
which they were on strike before the reduction was intimated. 
The Masters’ Association espoused the cause of the owners of 
Dysart Collieries, but the men there absolutely refused to return 
to work, although requested to do so by their own union. This 
state of matters made imminent a general strike, and in view of 
such an occurrence shippers at Fife ports have refrained from 
entering into engagements. This has inc the demand for 
shipping ccals at the other Scottish ports, where the demand is 
good, and prices remain unchanged, 











WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

THE coal trade wy tbe remarkably well, although much of 
the lost tonnage has nm made up, and there is a lessened rush, 
and anxiety at Cardiff about demurrage. A good idea of the rush 
will be seen by figures. In the week ending Wednesday last, 
Cardiff exported 293,799 tons of coal. This has only once been 
exceeded—the week before Christmas, when the ports at Cardiff 
totalled 311,000 tons. Thie week a quieter tone prevails, but a 
satisfactory total at each port is certain, and at Swansea the 
demand for anthracite shows steady improvement. 

On ’Change at Cardiff mid-week the following quotations ruled : 
—Best steam, 14s. to 14s, 6d.; seconds, 13s. to 13s. 6d.; inferior, 
12s, to 12s. 6d. In small coals, the market being glutted, prices 
have fallen to 5s., and sales, it is known, have been effected as 
low as 4s, 10}d. No change of any kind has occurred in the house- 
coal trade. The demand is moderately good, and the following are 
the latest quotations :—Best house, 14s, 9d. to 15s. 3d.; Rhondda, 
No. 8, 13s, 6d.; brush, 11s. to 11s. 8d.; small, 8s. 3d. 

Pit wood has experienced a drop, in consequence of large imports 
from France and Spain. On Monday the price fell 1s. 6d., and mid- 
week quotations were 15s. 6d. 

In patent fuel there bas been a slight decrease in Cardiff, and 
prices are now 12s, 6d. to 18s. 3d. 

Swansea last week exported 3740 tons to France, 2554 tons to 
Spain, 1200 tons to Italy, and 1700 tons to Austria. Dd d good, 


The past few days have been important ones in the discussion 
how going on between the leaders of the Welsh collliers and those 
of the Miners’ Federation. In Mabon, Mr. Abraham, M.P., the 
latter have unquestionably a eo opponent, Logical, astute, 
with good command of language, and well versed in the vernacu- 
lar, he has carried great influence at various meeti: of late, his 
demonstration that joining the Federation would touch the pocket of 
the Welsh collier, having ial force, . 

The question of joini @ Miners’ Federation has been dis- 
cussed at mass meetings throughout the district, and at an import- 
ant delegate meeting at the Rhondda this week reports were ten- 
dered showing the opinion of the colliers with regard to this union, 
to standing aloof, or to improve their own union amongst them- 
selves. As this bears strongly upon future prospects, I select and 
summarise a few. Mardy, to pay 6d. per month more towards 
defence funds, present organisation to remain. National Colliery, 
to have a lodge at every pit. Gelli, in favour of increased con- 
tributions ; organisation to remain, Llwynpia, improved payment; 
ultimate object to join Northumberland and Durham. Aberghorki, 
opposed to joining Great Britain. Gelli, the union to remain. 
Fernhill, a union similar to that of Northumberland and Durham 
to be formed. Trehariss, present organisation to continue, but to 
join Northumberland and Durham, Merthyr Vale, an association 
to be formed alone. Park Collieries, in favour of union, but not 
outside of South Wales and Monmouthshire. Ynysfeio, a union 
proposed ; members to contribute 4d. for men on strike. Union 
with the General Federation opposed, but no objection to Northum- 
berland and Durham. Agreeable, however, to fall in with the 
majority. 

It will be seen from these opinions that a good deal of diversity 
exists, and it would be difficult to forecast the course likely to be 
adopted. In the meanwhile Mabon counsels the men to avoid 
affiliation with the Federation, which, he asserts, has been trying 
to make conquests in detail, and as an improved organisation is 
peildings” to ‘‘keep in their present boat while a new one is 

u . 

The fairly good mineral trade that has been and is now enjoyed 
tells favourably upon the Taff Vale Railway. Last week the 
revenue w 14,900, against £14,799, showing an increase of 
£101. Brecon and Merthyr, I regret to note, exhibits a falling off, 
but I hope only temporary. The coal development of several dis- 
tricts impinging upon this line must tell shortly. 

Some departments, principally bar, of the steel works continue 
brisk, and, as tenders are being given out from India, there are 
prospects of the rail department becoming busier. 

A good deal of iron ore has come to hand this week, the prospect 
of the strike "9 the Bilbao miners accelerating the comple- 
tion of orders. laenavon, Ebbw Vale, Tredegar, and Dowlais 
Works figure largely. 

On ’Change at Swansea this week the fall in Glasgow pig was 
commented -upon, and little was done, would-be = waiting 
developments. Ruling quotations were as follows:—Glasgow Pigs 
43s.; Middlesbrough No, 3, 35s. 8d. to 35s, 6d.; hematite, 45s. 9d. 
to 45s. 6d. for mixed numbers. Steel rails, Heavy, £4 to £4 5s.; 
light, £5 7s. 6d. to £5 10s. Welsh bars the same. Steel sheets, 
£7 10s. to £8 10s.; iron, £6 10s. to £7 10s. Bessemer steel: 
Blooms, £4 5s. to £4 7s. 6d.; bars, £4 12s. 6d. to£4 15s. Siemens 
bars, £5 2s. 6d. to £5 5s. All less 24. 

There was not much readiness in getting a orders placed, 
the disposition being to force prices down, but unsuccessfully. 
Last week was a good week, as anticipated, for exports, Swansea 
—— 60,000 bcxes of tin-plates, and received from works 
47,911 boxes, though stock was held amounting only to 129,758 
boxes. This, according to “‘ fixtures,” will be still further reduced 
this week, there being heavy shipments to South and North 
America, Genoa, ce ding hemi ,» and Nantes. American 
reports are favourable, the stock now held being only normal, and 
large demands may be expected, and very likely a lifting in price. 
Latest quotations remain :—Iron cokes, 12s. 6d. to 12s, 9d.; - 
semer steel to 12s, 9d.; Siemens, 13s. to 13s, 3d.; ternes, 24s, 6d. 
to 26s.; charcoal, 14s. to 14s. 3d. 

Quantities of steel bar have come in this week from Barrow and 
Middlesbrough. 

Local commentators are advising united action of Welsh iron- 
masters to lower railway rates. 

The Ebbw Vale boilers’ strike is | to collapse. The Associa- 
tion of ironworkers, steel workers, and others, at a meeting on 
weg Merthyr, passed a resolution condemning the move- 
ment. is action has been regarded as an excellent one for the 
character of the youthful Association. They do not object to the 
men trying to get improved wages, but not to go outside of the 
sliding-scale rules, 








NOTES FROM GERMANY. 


(From our own Correspondent.) 

SINCE last letter the unsatisfactory condition of the general iron 
market of this country has not altered in any manner worth 
speaking of, nor has anything occurred which could have led to 
brighter prospects or to a return of general confidence. 

he improvement expected to set in with the beginning of the 
year has as yet not taken place on the Silesian iron market, con- 
a armen a weak tone prevails in almost all branches of the iron 
industry. Pig iron has even decreased in demand since last week, 
owing to the inactivity in the malleable iron department. Machine 
factories as well as tube works and wire mills are in a more 
fortunate position, having secured orders that will carry them over 
the winter months. On the Austro-Hungarian iron market the 
tendency has slightly weakened since last letter. Buyers hold back 
with their orders, expecting a r tion in prices. In the blast- 
furnace line production is, on the whovle, equal to consumption. 
Regarding the finished iron industry, sheets are reported in lessen- 
ing request; without, however, changing in price. For heavy 
plates, on the other hand, rather an improved inquiry is to be 
noticed, several pretty good orders agg Seg in recently, 

The business in castings is very flat. C) yay weg of the 
Belgian iron market seems to be getting more dull from week to 
=k, The almost total absence of orders has caused competition 
to become exceedingly strong just now, and concessions are most 
willingly made. In the Charleroi district a reduction of wages has 
been resolved upon. Orders for rolling material, which are to be 
— out by the Belgian State Railway Administration, are eagerly 
looked forward to. e French iron market presents no new 
~ mag of any kind, the state of things remaining as lifeless as 

ore, 

Rhenish- Westphalian iron business maintains the unsatisfactory 
condition of former weeks. The iron ore trade is flat, both in the 
Siegerland and Nassau, and prices can scarcely be maintained. 
Eg | are nominally M. 7°50 to M. 8 p.t. for spathose iron ore ; 
M. 10to M. 11 for roasted ditto. Nassau red iron ore, M. 9°10 to 
M. 9°20 p.t. net at mines, for the 50 p.c. quality. Luxemburg- 
Lorraine minette is noted M. 3°20 for the 40 p.c. grade ; for inferior 
sorts, M. 2°40 to 2°60 p.t. is given. 

On the pig iron market the situation has in no wise changed 
since last week. The rolling mills are expecting a reduction in 
the quotations for pig iron, and, therefore, only cover their most 
urgent demand. Spiegeleisen has been in comparatively fair 
request, especially from America, The same holds for basic and 
those qualities of iron required for steel industry. Foundry pig, 
on the other hand, is rather neglected. Some blast-furnaces have 
succeeded in selling their production in forge Pig for the first 
quarter, but, as may be expected, at prices which only barely 
cover cost of production. For the different sorts of pig iron, 








Prices, 12s. 6d. to 13s. 
Coke continues oan and prices this week at Cardiff are 17s, 6d. 
furnace, and 19s, foun 





ti are as follows cer 10 to 12 p.c. a 
M. 56 p.t.; forge pig, No, 1, M. 51 to 52 p.t.; No. 2, M. 49; No. 8, 
M. 45 to 47 p.t. at works. Foundry, No. 1, M. 69; No. 3, 
M. 58 p.t.; basic, M, 50 p.t.; Bessemer, M. 57 to 60 p.t. Iron for 





—. 


making steel, M. 47°50 to M. 49 p.t., at works, Manufactureg 
iron business continues to show a duil physiognomy. Bars aro 
ext ly dep d in quotations, inland as well as foreign 
demand remaining small. The same —_ be reported with regard 
to girders. Hoops also are suffering under the present unfavour. 
able condition of the iron industry, the orders coming in being 
scarcely sufficient to keep up regular empioyment. Heavy plates 
especially those for boiler-making purposes, still enjoy a moderate 
inquiry. But the situation of the sheet trade is unsatisfactory in 
the extreme. 

Foundries, machine and wagon factories, have in no wise altered 
since last week. The large order for locomotives given out by the 
Prussian Railway Administration has been divided among the 
German locomotive shops. The Berlin Maschinenbau Gesellschaft, 
formerly Schwarzkopf, got an order up to M. 3,000,000 value ; 
Hentschel, of Cassel, an order for M. 5,500,000; the Hanover 
Maschinenbau Gesellschaft got an order for eighty heavy locomo- 
tives value M. 3,750,000. ‘To other six locomotive shops orders for 
M. 11,000,000 were granted. 

— rails have lately been offered lowest at M. 115 p.t. at 
works, 

Present list prices, per ton at works, are as follows :—Good mer. 
chant bars, M, 130; angles, M. 140; girders, free Burbach, M. 95 
to 100; hoops, M. 132°50 to 140; billets in basic and Bessemer, 
M. 90 to 95 ; heavy boiler-plates, M. 165; tank do., M. 145; steel 
plates, M. 155; tank do., M. 130; sheets, M. 130 to 140; Siegen 
thin sheets, M. 125 to 130; iron wire rods, common quality, M. 125; 
drawn wire, M. 130; wire nails, M. 135; rivets, it. 170 to 175; 
steel rails, M. 115 to 120; fish-plates, M. 122 to 135; steel sleepers, 
M. 117 to 120; complete sets of wheels and axles, M. 280 to 303; 
axles, M. 220; steel tires, M. 215 to 234; light section rails, 
M. 105 to 110. 

The total production of Petes in Germany, including Luxem- 
burg, was for the month of December, 1891, 387,918 t., of which 
163,409 t. were forge pig and spiegeleisen, 30,679 t. Bessemer, 
143,799 t. basic, and 50,031 t. foundry pig. In December, 1890, 
neg ne was 362,560 t.; in November, 1891, it was 376,279 t. 

‘rom January Ist to December 31st, 1891, 4,452,019 t. were pro- 
duced, against 4,533,025 t. for the same period the year before, 
The works of the Saar and Mosel district produced in December, 
1891, 31,847 t. forge pig, 35,113 t. basic, 9362 t. foundry; in all, 
76,322 t. In November, 1891, production was 69,681 t., being 95 
per cent. less. In December, 1890, 68,045 t. were produced, being 
122 per cent. less than in December, 1891. 

The following figures will show how prices on the Rhenish-West- 
phalian iron market have been slowly moving downward ever since 
the beginning of 1891, with the exception of basic, for which a fair 
inquiry has been coming forward in the third quarter of the year :— 

















January. April. July. October. December 

M. p.t. M. M. M. M. 
Spathoseiron ore 11 to 11°50.. 10to 11.. llto 12.. 10to 12.. 10to ll 
Spiegeleisen .. 60 -. 60 -. 58 eo G on a 
Forgel .. .. 58 -- S5lto 52.. 58 -. 52to 58.. 5lto 52 
Forge2 .. .. 56 -. 49 o. 49 o. 49 -. 49 
Foundryl.. .. 75 oa WO oo V2 -. 69 -. 69 
Foundry3.. .. 63 -. 60 -. 0 -. .. 58 
Bessemer .. .. 60to 65 .. 58to 68.. 57to 63.. 57to 68.. 57to 63 
Le -. & .. 50 oo © -. 50 
ae .-185 135 +135 - 180 
Angles «+ «- 14000145 ..140 to 145..140 145 --140 to 145 
Girders .. ..125to 130 ..110 --110 --110 +100 to 105 
Hoops -- «- 140to145 ..140 7 --140 to 145,140 to 145 
Boiler-plates .. 200 --180 175 to 180..180 -.170 
Tank ditto.. .. 160 - 155 - 150 +155 -.150 
Siegen thin sheet 135 . 130 --140 ~ 185 +125 to 130 
Steel plates ..170 160 to 165..160 -.165 to 170..155 to 160 
Wire .. .. ..180 2125 -.130 +180 «130 
Wire nails... .. 160 -- 150 +135 - 185 185 
Rivets oo 600 AES -.180 180 --188 to 185..175 to 180 
Steel rails .. 180to 140 ..127 to 182..124 to 130. .115 to 121..114to 118 


Steel sleepers |. 123 to 186 | 130 to 185. .124 to 130. .115 to 120..115 to 120 


The Luzerner Tagblatt reports that the construction of the new 
bridge across the Birs near Minchenstein, to replace the ill-fated 
one, which broke down last summer, either has been, or shortly 
will be, entrusted to the Swiss firm, Bell and Co., of Kriens; also 
two other bridges on the same Jura-Simplon line will be built by 
the same firm, and in Switzerland great satisfaction is expressed at 
this, The iron required for these three bridges is to come from 
the ‘‘ Union,” Dortmund, a Westphalian works of considerable 
renown. It is added that the three bridges are to be ready to be 
opened for traffic as early as June lst current. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, January 26th, 1892, 

THE iron market has developed very few new features. The 
only —_ of interest is in the heavy movement of ores last week 
at Cleveland, Ohio, where contracts for some three and a-half 
million tons were placed, with negotiations pending for one million 
and a-half tons more. In steel rails nothing new taken place. 
In structural and plate iron, mills are working full time, but not 
crowded, and are averaging only four weeks’ work ahead. In 
crude iron there is no change in prices or demand. Millowners 
are purchasing five hundred 1000 ton lots, on a base price of 
145 dols. at tide water. Steel makers are quite busy throughout 
the interior. Large stocks will be accumulated during the winter 
for an anticipated heavy demand, : 

Business generally is improving. Since September Ist railroad 
net earnings have been 114 per cent. greater than during the same 
time last year. Foreign trade has averaged forty million tons per 
month in our favour. Railroad traffic continues very heavy. Net 
earnings on 133 railroads show an increase of 7 per cent. for 
eleven months. At Eastern financial centres there is a large 
accumulation of money, and the amount estimated for re-invest- 
ment is placed at 300,000,000 dols, 








Roya InstituTion.—The Right Hon. Lord Raleigh, F.R.3., 
will on Saturday, February 13th, begin a course of six lectures on 
‘* Matter: at Rest and in Motion.” 


THE Crviz AND MECHANICAL ENcinggrs’ Socrsty.—A meeting 
of the members of the Civil and Mechanical ineers’ Society was 
held on the 27th ult. at the Westminster Palace Hotel. Mr. 
Herbert Coward read a paper on “Forced Ventilation by Com- 

ressed Air.” The President, Mr. A. A. Myall, occupied the chair. 

r. Coward asserted that at times when efficient ventilation was 
most needed the pre grade fae was found to be totally ineffective, 
and mechanical skill , therefore, produced many schemes of 
great merit and ingenious construction, the most common forms 
of which were fans and exhausters, The various forms of ventila- 
tion by the induced current employed the agency of water, gas, 
steam, and com air, and the two last-named were the most 
effective. The Lonnie blast pipe was an elementary example 
of the inducing power of steam, although the system was a very 
wasteful one, having in view the proportion of the resulting a'r 
draft. Given a properly designed nozzle distributing the steam or 
compressed air, with a pipe or chamber of suitable size pla’ 
within it, the volume of air induced would be from 30 to 50 times 
that escaping at the nozzle. It was constantly proved by experi- 
ment and practical working that the best constructed fan seldom 
gave over 60 per cent. efficiency on the engine power, whereas the 
action of steam or compressed air used as inductive agents was 
positive. He urged that the induced current principle was of 
great value to steamships, laundries, and factories, and maintained 
that there was not a single instance in which ventilation was 
required where this system would not give results superior to the 
mechanical systems which had been previously used. 
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NEW COMPANIES. 


Tyg following companies have just been regis- 
tered :-— 
Maybury and Marston, Limited. 


This company was registered with a capital of 
£50,000, in £5 shares, to acquire the business 
of iron and steel facturers an gi 8 
now carried on by E, Maybury, and E. Marston, 
at the Perseverance Iron and Steel Works 
Brindle Heath, Pendleton, near Manchester, and 
at Huyton Quarry, near liverpool, under the 
style of Maybury and Marston, in accordance 
with an agreomant, made 14th January, between 
Edward Maybury and Edward Marston of the one 
part, and T, Talbot, on behalf of this company, 
of the other part, and generally to carry on all or 
any of the following businesses in all their 
respective branches, viz.: ironmasters, steel con- 
yerters, iron and steel founders, galvanisers, 
mechanical and electrical engineers, tool makers 








brassfounders, tinplate makers and metal 
workers, boiler makers, millwrights, wood 
workers, colliery proprietors, miners and 


smelters, metallurgists, carriers, merchants, Xc. ; 
the establishing and maintaining of railways, 





tramways, canals, _ &e,; the promotion an 
financing of companies, &c. The first subseribers 
are :— 


Shares. | 

K. Maybury, Huyton, near Liverpool .. .. .. 1 
[. Marston, Pendleton, near Manchester .. .. 1) 

E. Movbury, Huyton, Liverpool “ope 1 
Tt. os 29, Cl t-road, Pendleton, Man- 

chester Te oe a oe oe ee a ee 
F, — 120, Bolton-road, Pendleton, Man- 

chester 66 66) 50 a6 06 Be 8 ~ 60 

M. Oliver, Mayfield, Northenden .. .. .. .. 
E. — West View, Huyton Quarry, near Liver- 

The number of directors is not to be less than 
three nor more than five, the first being appointed | 
by the signatories to the memorandum of associa- 
tion. The qualification for the office of director 
shall be the holding in his own right of shares of 
the nominal value of £50 ; this clause, however, 
does not apply to the first directors. Remunera- 
tion to be determined by the company in general | 

meeting. 





1 
1| 
1 





Thames Storage (Explosives) Company, Limited, | 

This company was registered with a capital of | 
£10,000, in £1 shares, to establish and maintain | 
at St. Mary’s Bay, Kent, or elsewhere, magazines | 
for the storage of explosives, | 

The number of directors is not to be less than 
three nor more than five; the first shall be/| 
appointed by the signatories to the memorandum 
of association ; qualification, 100 shares; remu- 
neration, 10 per cent. of the net profits of the 
company, divisible. 


Tweddell’s System, Limited, 

This company was registered with a capital of 
£10,000, in £10 shares, to uire the ‘ier 
taking of an engineer, now carried on by R. H. 
Tweddell, at 14, Delahay-street, Westminster, | 
in accordance with an agreement made 30th 
December, 1891, between H, Tweddell of the 
one part, and this = of the other part, and | 
to carry on and extend the same in all ite | 
branches, 

The number of directors is not to be less than | 
two nor more than five; the first are R. H, | 
Tweddell, chairman, M. Tweddell, and G. Grey; | 
qualification, 20 shares; remuneration to 
determined by the company in general meeting. 





Elmore’s American and Canadian Patent Copper 
Depositing Company, Limited. 

This cotaney was registered with a capital of 
£200,000, divided into 100,000 shares of £2 each 
—65,000 “ priority,” and 35,000 deferred; the 
profits of the company available for distribution | 
as dividend shall, subject to the provisions relat- 
ing to the reserve fund and remuneration of the 
directors, be applied first in payment of a cumu- 
lative dividend at the rate of 30 per cent. per 
annum on the original priority shares of the 
company; half the remainder of such profits 
shall be distributed as further dividend among 
the holders of the priority shares, the other half 
to be distributed as dividend among the holders 
of the deferred shares, in accordance with the 
amounts paid on the shares held by them respec- 
tively. he objects of the company as set forth 
in the memorandum of association are primarily 
to carry into effect an agreement expressed to be 
made between Elmore’s Foreign and Colonial 
Patent Copper Depositing Company, Limited, of 
the one part, Woodhouse and Rawson United, 
Limited, of the second part, and this company of 
the third part; generally, to carry on in the 
United States, Canada, or elsewhere, the business 
of manufacturers of, and dealers in, copper and 
other metals, and all metallic alloy or compounds 
of same, and all goods and articles made of 
copper and its alloys ; to carry on the business of 
producing and distributing electricity in all its 
branches ; as engineers, merchants, shipowners, 
bankers, financiers, wareh , the pr ti 
of companies, &c. The first subscribers to the 
memorandum of association are :— 





Jas, Shurmer, 22, Ossory-road,8.E.  .. .. .. 
RK. J. Cox, 31, Railton-road, Herne-hill, 8.E.  .. 
D. R. Allen, 2, Gordon-terrace, Sydenham ,. .. 
J. J. Atkinson, Cosgrove Priory, Northants.. 
W. Elmore, Worcester House, Walbrook .. .. 
J. J. Ewen, 11, Bunhill-row, E.C. .. ..  .. ee 
F. L. Rawson, 8, Kensington-court, W... .. .. 

The number of directors is not to be jess than 
three nor more than nine, the first being elected 
by the signatories to the memorandum of associa- 
tion; qualification, £500; remuneration, chair- 
man £400, vice-chairman £300, ordinary directors 
£200 per annum, respectively, 


$333.3 


Dawson's Cycle Tire Company, Limited. 
This company was registered with a capital of 
£3000 in £1 shares to adopt and carry into effect 
an agreement made ember 3lst, 1891, 
between J. Dawson of the one part, and J, A, 
Sperry, on behalf of this company, of the other 
part, and generally to manufacture and deal in 
india-rubber tires, bicycles, tricycles, and fittings 
thereof. 
Registered without articles of association. 





THE PATENT JOURNAL. 


Condensed from “ The Illustrated Official Journal of 
Patents.” 


Application for Letters Patent. . 


*," When patents have been ‘‘ communicated” the 
name and address of the communicating party are 
printed in italics, 


18th January, 1892. 


969. Brakes for Evecrro-morors, H. R. Low and W. 
Creigh, Twickenham. 

INDING Faprics, W. Turner, M. Owen, and T. 
Scott, London. 

971. Dress Hovpers, G. R. McDonald, London. 

972. SweeTmeats and other Conrections, R. Murray, 


ndon. 
9738. HanpEs for Umpre.ias, J. Wetter.—(J. J. Him, 


rance. 
974. Firuine Borrtes, W. Murray and R. Harrison, 
London, 
975. Mmasuxinc Graprents, A. 8. Bowden.—(A. G. 
Cornié, France.) 
976. Friction AppLiances for GLasses, H. Rawlings, 


London. 

977. Wueets of Roap VeLocirepges, &c., H. Jelley, 

mdon, 

978. HyDRO-CARBURETTED AiR Encines, G. G. M. 
Hardingham, London. 

979. Ow or other Heatino Stoves, J. W. B. Wright, 
London. 

980. ee Tires, R. E. Phillips.—(Z. Holt, Ger- 
many. 


| 981. VeLocirepe Wueets, R. E. Phillips.—(Z. Holt, 


Germany.) 


| 982, CuLoripe of Zinc, T. Parker, A. E. Robinson, and 


. H. Parker, London. 
983. ELevation of ArTILLERY, &c., R. Brotherhood, 


ndon. 
984. Cycie and Venice Wuee.s, A. R. Greenwood, 
London 


1| 985. RENDERING Sitk Hats more Guossy, 8. Fischer, 


London. 
986. VeLocipepEs, T. L. Vincent, London. 
987. Brake Apparatus for Venicies, F. C. Phillips, 
ndon. 
988. — for TRANSFERRING Desions, A. Lushington, 
ndon. 
989. Fotpinc TaBue, J. F. Wiggers, London. 


19th January, 1892. 


990. Paper and CarpBoaRpD Boxes, &c., L. Gunn, 
London. 

991. Mazesor LasyRrintus, W. 8. Bexfield.—(H. Weigelt, 
Germany.) 

992. Tres for SoLes and Hex.s of Boots, A. Cooper, 
London. 

993. ATTACHING Srrinos to LystRuMENTs, W. Hickie, 
Reading. 

994. Fountain Pens, T. W. Evans, London. 

995. Starrs for Sincte Line Raitways, H. Quigly, 
Bristol. ‘ 

996. MetaLtic Bepsreaps, T. F. De Saulles, Birming- 


997. Pap, W. Strain, Belfast. 


| 998. Foop Sarg, C. E, Fitzgerald and G. Prescott, 


Dublin. 

999. Suspenpinc Swinc Looxine Guasses, G. Barnley, 
Leicester. 

1000. Rovs for ANGLING Purposes, W. H. Foster, Ash- 


bourne. 

1001. Wueexs, R. Leslie, ie 

10U2. Broocn Centres, G. E. Benton and C. W. 
McAnulty, Birmingham. 

10038. Governinc Enoines, J. F. and R, H. Shaw, 
Manchester. 

1004. Ice-makinc Apparatus, 8. Puplett and J. L. 
Rigg, London. 

1005. Deatine with Fumes of Furnaces, B. D. Healey, 
Preston. 

1006. Curtain for Carniace Winpows, J. Spencer, 
London. 

1007. Se_r-actinc Mutzs and Twiners, J. R. Wain, 
Manchester. 


| 1008. Recerracie, W. Thomson, J. Richards, and W. 


Teegin, Manchester, 

1009. Packinc MaTeRIAL, W. Thomson, J. Richards, 
and W. Teggin, Manchester. 

1010. Toy, H. F. hton, W. H. J. Tallents, and E. 
and R, P. Dodd, Sheffield. 

1011. Mgasurino Device for BottLes, H. W. Turner, 
London. 

1012. AvromaTic Fire ALARM ApPaRaTuUs, A. Walden, 
London. 

<<? ~ aes Pace Hoxper, J. R. Taylor, Kings- 


winford. 
a ae Brakes for Bicycuzs, D. L. Reany, Brad- 


ord. 

1015. Sais and ANKLE Guarps, W. H. Blackwell, 
anchester. 

1016. Propettinc Tramway Cars, &c., J. Murrie, 


iw. 
1017. ANIMAL Feepina Apparatus, ©. J. Fox, Liver- 


pool. 

1018. Pocker Kwyives, &c., E. P. Jerrard, East 
Dulwich. 

1019.. Game, W. Pepper, Colchester. 

1020. HERMETICALLY CLosine Casks, T. Rowney and 
E. Haslam, Derby. 

1021. Pire CLEANER, J. Creswell and G. W. J. Allen, 
Birmingham, 

1022. Game CALLED ‘‘CitapEL'’ Game, G. F. Copus, 
London. 

1028. OperaTinc Winpow Sasues, 8. Middleton, Bir- 


mingham. 
1024. Mernop of Utitisinc Waste Heat, J. Evans, 
ndon. 
1025. Propuctinc NeEepite Points, J. Thornton, 


mdon, 

7 Cuitpren’s Hats and Caps, C. Cohen, Man- 
chester. 

1027. Prevention of Sreatinc Mick Cans, W. F. 
French, Surrey. 

1028. Frames for Picrurrs and Mirrors, A. Fagge, 
Sydenham. 

1029. Borrie Storrers, J. A. Briggs and E. G. Horff- 
mann, London. 

1030. Apvertisinc, A. J. O'Donnell and W. Grey, 
London. 

1081, Wet Sewinc Macuines, W. Y. Ober, London. 

1082. Propuction of ALKALINE CyYanipgs, P. R, de 

billy, London. 
1033. Birp Cace Sue. or Carpsoarp, G. Edwards, 


London. 
1084, CLosinc Devices for Casks, W. H. B. and A. E. 


ainton, London. 
1035. Raiways, D. Hay and W. A. Wadham, 


ndon. 
1086. Enaines Driven by Gases, A. von Thering, 


on. 

1087. Horstinc and Lowerinc Apparatus, |W. A. 
Dieseldorff, London. 

1088. Excitinc MateriAL for Batrerizs, H. Koller, 
London. 

1039. Jomnt for Hor WaTER Pires, G. and C, Rollason, 
London. 

1040. Ovens for Bakinc Breap and Biscuits, E, Nay- 
lor, Bradford, 

1041. GeneratTinG Evecrricity for Buripines, 8. J. 
Rollason, London. 

1042. Row ocks for Boats, E. C. Martin, London, 

1048. MANUFACTURE of CONDENSED BEVERAGES, G. 
Bamberg, Southend-on-Sea. 

1044. UNFERMENTED GRare Wine, J. F. Henderson, 
London. 

1045. Unstoprerino of Bott.es, W. Soultes, Birming- 


1046, Lerrer Box Device, H. B. Anderson, London. 





> Drive Cuan Link, 8. H. Vinsonand H. H. Hanna, 
mn 


on. 

1048, Tuyerz, G. H. Burrows, London. 

1049. Improvep Boivter Furnace, J. C. Henderson, 
London, 

1050, Firg-Licutinc Apparatus, L. Beach, London. 

1051, STZAM-GENERATOR, C. W. Foster, London. 

1052. Parquet and Bock F oorine, J. T. Chappell, 


ndon. 

1058. Hottow Caoutcaovc Batis, G. L. Hille, 
London. 

1054. Sorrenina Water, J. H. Bovenkerk, jun., and 
A. 0. Kuyt, London. 

1055. Preservation of Mitk, J. H. Bovenkerk, jun., 
and A. C. Kuyt, London. 

1056, Evevators, E. Landis, London. 

1057. Fastener, J. B. Craig, London. 

1058. Cow, I. C. Schneider, London. 

1059. Heatino Cars, T. McGrory, London. 


1060. Rock Dritiinc Macaings, C. Burton, 
London. 
as Disinrectine Starcu and Fecuta, E. Hermite, 
1062, CURING Smoky Cuimneys, J. M. Barber, 
London. 


1063, Cuains, H. H. Lake.—( The Bridgeport Chain Co., 
Incorporated, United States. 

1064. Coupiinas, T. H. Gilbert and C. A. Babcock, 
London. 

1065. Treatinc Tosacco, R. E. Ellis and F. Bastable, 
London. 

1066. | ge Conpensinc Apparatus, E. Prouty, 

ndon, 
1067. Bonnets, L. Berlowitz, London. 
1068. WEARING —e. W. Hayter, London. 


1069. Banuos, Coker and C. Brooker, 
London. 
1070. MareriaL for Unpercioruine, F. W. Golby.— 


(Mattes and —— Lutz, Germany. 

1071. VenicLe Suarts, F.8. Perkins and H. Smith, 
London. 

1072. TRANSPARENCIES for ADVERTISING 
W. Eatwell, London. 

1078. Tires, A. L. C. de Lautreppe and F. Goodwin, 

ondon. 

1074. TREATMENT of CerTAIN Orgs, J. B. Alzugaray, 
London. 

1075. ControLtinc Power, W. P. Thompson.—(J/. F. 
Mclaughlin, United States.) 

1076. Castors for Furniture, &c., F. H. Edminson, 
Manchester. 

1077. Treatinc Ramis, W. P. Thompson.—{(J/. B. Jean- 
soulin and G. Oser, France.) 

1078. Openinc SzaLep Tins, F. H. Edminson, Man- 


PURPOSES, 


chester. 
1079. SHEEP-SHEARING Macuines, A. Melchoir, Liver- 


pool, 

1080. Crockxs, H. H. Lake.—(The New Haven Clock 
Company, United States.) 

1081. Burton Howes, R. Acock, London. 

1082. Perroteum Encines, L. Z. 8. Colombier, N. 
Picard, and ©. F. Duchemin, London. 

1083. Rance-rinpinc, P. J. RK. Crampton and W. O. 
Smith, London. 

1084. Fisre Tubes, R. P. Frist, London. 

1085. Mepicine, H. Bednall, London. 

1086. UmBRELLAS and SunsHapes, L. Rigaux and L. 
Proisy, London. 

1087. ADVERTISING TaBLETs, F. T. E. Heyne and F. G. 
Schreiber, London. 

1088. Water Motor, C. and W. G. Winter, London. 

1089. APPARATUS to be APPLIED when INHALING VOLA- 
TILE Supstances, G. Crook, London. 

1090. ApvERTISING, G. B. MacF, Port, London. 

1091. Tonacco Pipes, D. H. Jones, London. 

1092. Cuimney-pots, T. Brown, London. 

1098. SHetrs for Hich Exp.osives, J. G. Justin, 
London. 

1094. Draw-orr Taps, A. W. Linford, London. 

1095. KitcHen Rances, G. F. Williamson, London. 

1096. ELecrric SIGNALLING on Trarns, &c., A. Shiels, 


Ow. 
1097. Newspapers and other Periopicats, R. Lindsay, 
mdon. 
1098. CycLe or other WnHeet Tires, W. C. Wark, 
iw, 


1099. Marx Carts for Cuitpren, E. Bush and J. A. 
Burton, Nottingham. 
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1100. Raisinc Steam and Puriryine WarTER, F. Rose, 


Southport. 

1101. Cowxs, H. L. Hansen, J. R. H. Keyworth, H. J. 
Keyworth, and W. Walker, Manchester. 

1102. Hypravu.tic Heatine Apparatus, H. L. Hansen, 
J. R. H. Keyworth, H. J. Keyworth, and W. Walker, 
Manchester. 

1103. IyFLatinc Tires, W. Andrews and H. Trueman, 
Birmingham. 

nes. ° ne Frames for Tea Sets, J. Ridge, Shef- 

eld. 


1105. Time Iypicator, H. J. Dickinson, London. 

1106. Smokers’ Lamps, J. Evans, London. 

1107. Curr Protectors, R. G. Fraser, Glasgow. 

1108. OsciLLaTING CREEL Pe, J. Ellison, Heywood. 

1109. Set¥-Lockine Device for M1Lk Cans, E. Fitton, 
Manchester. 

1110. BorLine or Cooxine Ecos, &c., A. Nicholls, Bir- 
mingham. 

1111. Hoxper for MentHor or Satves, A. W. Shirley, 
London, 

1112. VaLve Packine Extractor, G. H. Wilson, New- 
castle-on-Tyne. 

1118. AUTOMATICALLY ExursiTiING PHotos, J. Morson, 


Durham. 
1114. Botts for Emercency Doors, W. E. Copping, 
Anerley. 
1115. Jornts for Steam and other Tupes, 8. Longmore, 
Birmingham. 
1116. Carriace Lamps, W. T. Webber, Birmingham. 
1117. Stoves, F. R. E. Branston, London. 
1118. Wire Naixs, Sruss, Rivets, &c., J. Brettell, 
Birmingham. 
1119. TurnstiEs, 8. C. B. Aldred and E. Scudamore, 
Birmingham. 
1120. Tap Hotpers and Vatves for BARRELS, C. Ranoe, 
Birmingham. 
1121. Guux-por, W. B. Turner, Bristol. 
1122. CigaRETTE Howper, R. Esché and A. Kreizek, 
London. 
1128. Hee. Suaves, I. Dilley, London. 
1124. Printinc on Matoues, M. Kiistermann and H. 
Gottschalk, London. 
1125. — Lieuts for Launcues, &c., K. D. Bowen, 
ndon. 
1126. SrRaiGHTENING and CurTtTinG WiREs, G, English, 
ningham. 
1127. Camp Furniture and TasBies, W. N. M. Cooke, 


verton. 
1128. Keys for StrinceD InsTRUMENTS, H. H. Heskett, 


on. 

1129. Frusnine WaTER Ciosets, A. M. Fowler, jun., 
Manchester. 

1180. StopreRinG Bort .es, A. W. Birt and J. Lowman, 
London. 

1181, GenTLEMEN’s TRAVELLING Hat Boxss, D. Howard, 
London, 

1132. Gutigy Pirss, D. H. Shaw, Manchester. 

1133. Fexzpine Borvers, G. Tennant, Harrogate. 

1134. SecrionaL SteaM GENERATORS, J. H. enthal, 
Glasgow. 

1135, Steam Enorves, W. H. Scott, Norwich. 

1186. Cycte Drivinc Gear, W. C. and J. Wark, 


ow. 

1187. Catueters, J. C. F. Naumann, London. 

1188, ApveRTIsiING Apparatus, F. HL. Clifton and 
F. er, London. 

1189. Sxippine Roprsgs, G. Cole, London. 

1140. Srzam Borxers, BE. Brook, London. 

1141. Dry Execrricat E.ements, C. Vogt, London. 

1142, Brake for Carriaces, E. Schroer, London. 





1143. Evectric ELevators, American Elevater Com- 
pany.—(Ctis Brothers and Co., United States.) 

1144. Hanp Printine Stamps, H. Soane, London. 

1145. Siticzous Insucatinc MATERIAL, H. A. Walker, 


London. 

1146. Uriisation of Steam and other FLUID PREssuRE, 

. Parker, London. . 

1147. TeLePHoNEs, H. E. Newton.—(P. Rubbidge, New 
South Wales. 

1148, Gas and Arr Enorvzs, T. G. Russell, London. 

1149. Grir for Rope, &c., W. Stock and J. Lawton, 
Oldham, 
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1150. TREATING MALT, K. G. Krikorian, London. 
1151. ADVERTISING MemMoraNDUM, H. Hanff, Liver- 


1. 

1152, Jacquarp Carp Puncuine Macuings, F. Wilkin- 
son, London. 

1153. {ron Heater and Box, J. Bush, London. 

1154. Koss or Door Hanpxes, W. E. Riley, Plymouth. 

1155. APPLIANCE for READING and WritineG in TRAINS, 
C. M. P. H. Triscott, Southsea. 

1156. Looms for Weavine, W. B. White, jun., London. 

1157. Har Sranp, W. F. Bragg, Birmingham. 

1158. INFLATING PNEUMATIC TIRES, T. and F. Rothwell, 
Oldham. 

1159. SKETCHING and PaintinG Biocks, P. T. Johnson, 
London. 

1160. DistrisuTinc Matcues One at Once, J. B. De 
Vos, Nottingham. 

1161. Sart, D. Gillies, jun., Bonnybridge. 

1162. Harvestine Macuines, J. Lumsden, London. 

1163. Motor Brusues, J. Young and R. Simpson, 
London. 

1164. ApsusTinc Space or Distance, C. Lampitt, 
London. 

1165. ReGuLaTinc Pressure, 8S. and 8. 8. Walker, 


mdon. 

1166. Gus Wap and Carrripce Casz, W. and J. J. 
Hardy, Alnwick. 

1167. Sarery Apparatus for Hoists, R. 8S. Temperley, 
Manchester. 

1168. Cover for Juas, F. Beech and F. A. Goodall, 
Burslem. 

1169. Wueexs for Cyces and like Venicies, R. Watt, 


asgow. 
1170. FasTen1na Winpows, J. Leach and J. W. Lewis, 
ardiff, 


1171. Means for Sxcurinc Exastic Tings, J. Wood, 
Manchester. 
1172. TuermMometers, A. T. Rapkin and F. Cossor, 


London. 
1173. Games, F. H. Sugg and J. R. Wood, Liver- 
1 


pool. 

1174. a Founpation, W. L. and W. W. Williams, 

mdon. 

1175. Lamp Cuimney, H. Defries, London. 

1176. Carpinc Macuryes, R. Bottger and O. Zeunert, 
London. 

1177. Movement of Wires of MecHANICAL Looms, E. 
Claviez, London. 

1178. Ciosinc Device for VessELs, J. M. Lichtenberger, 
London. 

1179. CLampinG Device, B. Hewitt, Birmingham. 

1180. WHEELs, E. Mushing, Birmingham. 

1181. Reruse Furnace and Gas Apparatus, W. J. and 

. J. Lomax, London. 

1182, VenTrLators for Coat Mines, T. Marsden, Man- 
chester. 

1183. BLowers, J. Goode, Birmingham. 

1184, Woven Ficurep Fasrics, T. Taylor and J. War- 
burton, Manchester. 

1185. Sroppinc, &c., Penputum Ciocks, W. Green, 


London. 
1186. Srrippinc Appliance, J. Parkinson, Manches- 


r. 

1187. VELOcIPEDE SappLEs, W. Bown and J. Middleton, 
Birmingham. 

1188. Pocket Powper Box, &c., J. F. Fieldsend, 
London. 

1189. StzaM Borters, G. H. Herbert and J. E. Gresty, 
Manchester. 

1190. TrrEs for WHeeE.s, F. W. Durham, New Barnet. 

1191. Takrne Orr the Catcn of a Cras Winca, J. 
H. Little, London. 

1192. Trres of CarnriaGe Wueets, F. 8. Willoughby 
and T. Horsfield, Manchester. 

1193. Sugar CrusHeER, R. J. Smith, Northfield. 

1194. Preumatic Trres and Rims, W. Bowden and E. 
Walker, Dublin. 

1195. MANUFACTURE of ARTIFICIAL Stone, A. Willard, 
London. 

1196. Fiusx Botts, J. Banks, London. 

1197. Dryine Correz, &c., R. White, London. 

1198. Lanterns, 8. A. Switzer. London. 

1199. PHotroGRaPHic Cameras, E. C. Hawkins, London. 

1200. Umprewya Riss, C. Neuburg, London. 

1201. Harn Cupping Macuines, C. Harrington, 


mdon. 

1202. Meratiic SappLeE-TREE, &c., R. Leese, jun., 
London. 

1203. SuppLy Vatves for Gas Encines, J. Southall, 
London. 

1204. RarLway PERMANENT Way, J. W. Mackenzie.— 
(Z. Haertig, Germany.) 

1205. Propuction of ALUMINIUM, C. Emo, London. 

1206. Jornt for Pipes, R. C. Frost, London. 

1207. Hats, Bonnets, Coars, &c., 8. Symons, London. 

1208. Wrincinc and Mano.inc Macuiyes, J. Burlin- 
son, ndon. 

1209. ComprnaTion Locks, &c., H. F. O. Siegmann, 


1210. Rapipty Heatine Liquips, &c., B. Zeitschel, 
London. 

1211. Piates of ALUMinivuM for LirHocrapay, J. Krebs, 
London. 


ndon. 
1212. = for VeLocrpepgs, W. J. and E, Freeman, 
mdon. 

1218. Casks, J. Dewrance and G. H. Wall, London. 

1214. CarriacE Lamps, C. H. J. Andresen, London. 

1215. CHarrs and Reciisinc Boarps, A. Carter, 
London. 

1216. Exectric Cut-outs, H. Korten, London. 

1217. Rottinc Step Lappers, C. H. D. Sincennes, 


mdon. 
1218. Carret, &c., Tack Extractor, J. Edwards, 
ndon. 
1219. Construction of Fire Aarms, C. E. Bates, 
Loadon. 
1220. CenTRE Boarp Sturrine Box, W. J. L. Stewart, 
London. 
1221. Umpretta and Parasot Riss, W. Corder, 


mdon. 

1222. VisuaL SIGNALLING Apparatus, A. Gray, 
Londen. 

1223. Moror, C. O. Garrido, London. 

1224. Sertinc VeuicLtes in Motion, H. Imray.—(@. 
Schmidt and Rheine’sche Maschinen Fabrik Windhos, 
and Cie., Germany.) 

. Benpinc Horse-sHoe Buanks, J. D. Billings, 
London. 

1226. Beveraces, F. Abraham, London. 

1227. Burrons, G. B. Keplinger, London. 

1228. Seep Driiis, P. Secadencol and I. Dimovich, 
London. 

1229. MaKING HARDENED CaoutcHouc, H. Traun, 
Londen. 

1230. FisHine Tacks, C. A. Kiinzel, London. 

1231. CoLourrne Matters, H. H. Lake.—(Messieurs 
Wirth and Co., Germany.) 

1232. FiatTrenine Wire, A. J. Boult.—(J. M. Buisson, 
France.) 

1238. BorLers, G. E. Barton, London. 

1284. TasLes, G. N. Simmons, London. 

1285. CLEANING InTEsTINAL Skins, OC. F. A. Bitterling, 


mdon. 
1236. IMPROVEMENTS in Hancers, R. Edmondson, 


ondon. 
1237. Domino Ssurriinc DeEvIice, 


mdon. 
1238. CLosrts, J. Smeaton, London. 


R. Edmondson, 
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1239. Prsumatic ny 8 W. E. Hurrell, London. 
1240. Srorine Fiurps, E. L. Cantwell, London. 
22nd January, 1892. 
1241. Apscstrisc Swine Mirrors, E. T. Middleditch, 


Devon. 
1242. or! Four Casxs, J. Walker, Burton-on- 


1243. = Compassss, J. J. Steward, London. 
1244. Lock Rop Courtine, E. C. Christmas, Forest 


1245. Hame or Harness Dess, G. Arundale, Birming- 


1246. Gas and Vapour Enoines, J. B. Brooks and J 
Holt, Birmingham. 

1247. Guarps for Cycies, A. Burton, Birmingham. 

1248. Bonnet, &c., Boxes, J. Jowett, Bradford. 

1249. TaREaD-w LNDING MACHINES, T. Morton, ,; London. 


1348. Pruvtine Macuivg, G. Brown, London. 

1349. Hanp Printinc Press, G. Brown, London. 
1350. SHow Cover for Boxes, L. F. Pieper, London. 
1351. Seaengs Macaig, A. Freytag and P. Kiirsten, 


1852. , sao Por Lip and Stop Pa1,'F. Alexander, 


brook. 
1353. Muxss, 8. Birch, Manchester. 
1854. Roiier, J. H. Ford, Nottingham. 
1855. Lock Nut, J. W. Radford, No’ ham. 
1856. a for Om Lamps, &c., F. P. Williams, Man- 


ches’ 

1357. VentiLation of Warer CLosets, H. L. Wethered, 
Bristol. 

= a Carriers for Cycies, A. Downie, 


1359. wel Escape, J. W. Brooks, Birmingham. 
1360. Hot-air Dryine Stove or CLo,et, W. Evans, 





1250. Measurinc TextiLe Fasrics, H. Lo 

1251. Tennis and other Boots, G. White "and J. H. 
Daines, Norwich. 

1252. nee Crutcn Heap, Lindsey and Sons, 
Oxfo! 

1253. Auromatic Razor Srrop, J. Robinson, Belfast 

1254. Evecrric LyTerMiTTent ILLUMINATING SiGN or 
Lamp, F. J. Jones, Chester. 

1255. Form and Desk Sranps, H., J., and A. Coult- 
hurst, Manchester. 

1256. Cua.ine Bais of Hats, H. ry~ Manchester. 

1257. Nau Ro.iiine MACHINES, ] H. K. I Fuller, London. 

_ 258. SHavine Appuiances, E. B 
1259. Sream, &c., Sreerinc Gear, <a 8. “Arthur and 
J. M. Groom, Glasgow. 

1260. FirEpRoor Compounp, J. W. Post, London. 

1261. Sarery Cricket Wicket, A. E. and W. E. 
Broomfield, London. 

1262. Sprinc Brep Cace Suspenper, T. M. Lowcock, 
Sheffield. 

1263. Brrs for Horses, H. Thornhill, T. W. Broad- 
hurst, W. Hampson, and J. Scott, London. 

1264. Deck or Parkour Quort, C. Harrington, London. 

1265. Casu Tits, J. Bamford, Birmingham. 

1266. Gavernc Batts for BALL Bearines, R. Illing- 
worth, Bradford. 

1267. Sect RNG Buttons to Carps, W. Gaunt, Brad- 


1268. Curr Suspenper, A. Earp, Birmingham. 

1269. Cusnion Trres for Cycies, 8. Young and C. 
ae Glasgow. 
270. Setr-HeRMetic Seater, R. Duckworth and J. 
.~oo Preston. 

1271. oe Fine-Licnrers, J. M. Wardale, Edin- 
bu: 





rgh. 
1272. CarriaGe Lamps, W. T. Webber, Birmingham. 
1273. Iron and STEEL, W. Hutchinson, London. 
1974. Assistivc Ewes. during Lamsine, G. A. McLeod, 
Glasgow. 
75. Frames for Picturss, C. Miiller, London. 
Bows for Vio.rys, T. Stark, London. 
1 Hvs Sprines, H. Berry, London. 
1278. ty ot gga Firtcn Frames, J. and R. Ker- 
ndon. 
1279. Drivinc Gear for VeLocipepes, L. M. Kluge, 
London. 
1280. Vans, J. Kennedy, Glasgow. 
1281. Hot-watTer Pirzs, H. Dowty, London 
1282. FoLpinc PHoToGRaPHIC CAMERAS, W. HL Thomp- 
son and P. W. Husbands, London. 
1283. Topacco Pipgs, H. Rudge, ye 
1284. Propucine SHeets or Strips of Merat, E. de 
Soye, Liverpool. 
1285. Continvovs- goed Hypravuic ACCUMULATORS, 
W. Hutchi 
1286. PuLLEYs or RouLERs for ‘Wixpows, 8. R. Smith. 
Birmingham. 
1287. Domestic Fire-crate, W. McG. Greaves, 
London. 
1288. Tickets for ApvertTisiInc, W. W. Colley and 
Colleys Patents, Limited, London. 
1289. Lirg-PRESERVER, J. Corlin, London. 
1290. Comprsep Guarp and Brake for Srreer Cars, 
M. J. Daly, London. 
1291. Pire Goon, E. Murphey, London. 
1292. Frre-crates, R.G. M. Browne, London. 
1293. Cycies, J. W. Milne, London. 
1294. Sarery Fastener for Sash Wixpow, E. T. 
Brookes, London. 
1295. Carpiace Lace, A. A. Brown, Birmingham. 
1296. Hose Nozziz, G. E. Whittaker, London. 
1227. Sprise Motors, I. S. Patton, F. V. and C. B. V. 
rn, London. 
1298. TasLe for TeLecraPH InsTRuMENTs, K. V. 
Miller, London. 
1299. Curr for Canopies, S. Davis and Co., London. 
1300. Pennoipers, W. R. Selkirk, London. 
1301. TyPe- WRITING Macutrygs, C. M. Newton, London. 
1302. Removinc Water from Pavements, G. Hughes. 
—+(C. Abner, Germany.) 
1303. PresERvinc Soes of Boots, H. Williams, G. C. 
Harrison, and J. W. Coppin, London. 
. Conprments, B. Corrick, London. 
. SappLe Grats, H. M. Maxwell, London. 
. Sewrnc Macurngs, J. Poyser, London. 
. Surps’ Ancnors, A. Anderson, London. 
. Evectric Tarcets, J. F. Walters, London. 
1309. Propucinc Motive Powsek, T. W. Cole, London. 
1310. Drepcrinc Macuuves, A. Lacombe, London. 
1811. PortasLe Tents, W. A. C. Cockburn, London. 
1312. Fire and Wire Tuses for Stream Borers, M. 
Mannesmann, London. 
1313. Exectric Motor, 8. H. Short, London. 
= a for Heavy MACHINERY, H. F. Warner, 
Dat 
1315. States, F. A. Jones, London. 
1316. Houpixe Jorsts of Meat in Disnes, E. Ingram, 
mdon. 
1317. Hanorne Piacgues, C. T. Fice, London. 
1318. Batioons, W. Glendinning, London. 
1319. Keys for Locks, &c., H. J. Allen, London. 
1320. Gas REGULATORS, J. "Love, London. 
1821. Cop-arn REFRIGERATING Macuines, W. Garden, 
London. 
1322. Ratcuet Putters, W. G. Temple, London. 
1323. FeLLinc and Curtinc Timper, A. Ransome, 


London 

1324. Deawute Corizs, H. A. Cook and W. Stranders, 
London. 

1325. Wasxinc Gems, W. 8. Lockhart, London. 

1326. Sortinc Martexiats, W. 8. Lockhart, London. 

1327. ANTI-YRICTIONAL BEARING APPARATUS, W. J. 
Brewer, London. 

1328. Sarety Appakatus for Steam Borers, W. L. 
Wise. —(W. H. E. Brande, Germany.) 
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1320. Hosz Reew Carts, G. ny, London, ~ 

1330. Ruppers for Surps, J. A. F. Aspinall, London. 

1331. Sprinc Cirps for Lerrers, Ad. Rixom, Lough- 
boroug! 

1332. a Castor, E. T. Ferrier, Cardiff. 

1333. Fisnine Reexs, A. Smith, Redditch. 

1334. Hose Covupiines, J.C. Hudson, London, 

1335. Friction CLutcHess, J. 8. Farmer, Manchester. 

1336. GuLLY Traps, P. Mooney, Manchester. 

1337. BrusH-HOLDERS for Dynamo Macuringzs, J. P. 
Hall, Manchester. 

1338. Maxine Boxes, A. Millar, Glasgow." 

1339. MeTaLiic Kwnops, C. Showell and E. Showell and 
Sons, Birmingham. 

1340. Evecrricat Switcues, H. J. 8. Heather, London. 

1341. Steet. and Iron, T. Twynatm and J. Colley, 
Chiswick. 

1342. GasaLtiers and CuHanpDELiers, E. Hunt, 
Sheffield. 

1343. Setr Measurinc Tank, A. Macpherson and J. 
Kerr, Newmilns. 

1344. Removine and Repiacine Curtains, C. Lowe, 
Manchester. 

1345. Spoons and Forks, H. C. Hart, London. 

1346. VENTILATOR and FovuL-aIR EXHAUSTER, J. H. 
Hunt, London. 

1347. CLoTHEs- DRIER, E. 8. Fassett, London. 





1361. Steam Borer Furnaces, J. Norcross, Man- 
chester. 

1362. Pipes, J. G. Stidder, Londor. 

1363. WeicuTinc Rotiers, T. Wrigley, Manchester. 

1364. ConvERTIBLE Cuair, P. Whitten, London. 

— = _—— for SrarTinc Races, A. Bartlett, 

-_ Prt Draivinc Caains, B. Waterhouse, Man- 


198. oo Tea, Corres, &c., D. Robertson, 


ASZOW, 

1368. TREATMENT of Iron Sanp, &c., A. J. Thorman, 

London. 

1369. Horses’ Bripies, H. M. Maxwell, Glasgow. 

1370. NorsgLess Trays and CABINET Sranpa, W. W. 
McLauchlan, Salford 

1371. Tippine, &c., Corn Sacks, R. C. R. Laycock, 


mdon. 
1872. CrampinG Stationary Basins, J. J. O'Donnell, 


1373. Crank Mecnanism, T. H. Brooks and F. G. 
Hampson, London. 

1374. .CLOSE-FoLDING SpPEcTACLE Frame, M. Vigers, 
London. 

1375. Iypicatirc Apparatus, B. M. Drake and J. M. 
Gorham, London. 

1375. Borr.es, Jars, or similar Vessecs, A. W. Ellis, 
Lon ion. 

1377. Inkstanp, J. Smith, London. 

1378. THERMOMETER, A. T. Rapkin and F. Cossor, 
London. 

1379. Cyces, C. C. Fontaine, London. 

1380. Strcts Compinep with Sxares, C. C. Fontaine, 
London. 

1381. SieNaLuinc with Spzaxine Tuses, J. Slater, 


ndon. 
1382. Envetores for Apvertisinc, &c., F. C. Barker, 
Liverpool. 
1383. ADveRTIsING, N. A. Shibley, London. 
1884. oe ’ Hodgson and J. Richmond, Liver- 


poo! 

1385. Dryine Tea, &c., E. Robinson, Barnes. 

1386. Kiosk for ADV. ERTISEMENTS, F. 8S. Pierling, 

on. 

1387. SorE Protector and Povu.tice Howper, H. G. 
Ryland, London. 

1388. CoLLars for H. G. Ryland, London. 

1389. Lec Support for Horses, &., H. G. Ryland, 
London. 

1399. Cotourninc Matters, H. H. Lake.—( Wirth and 
Co., Germany.) 

1391. Coassee ArTicLes with a New A.Loy, the 
London Metallurgical Company, Limited, and 8. 0. 
Cower-Coles, London. 

1392. Mepicine GLasses and Cups, W. Coates, London. 

1393. ExtTincuisHerR for Canpies, E. Szandtner, 
London. 

1394. Protective Penciis, C. Kappauf, London. 

1395. SHAGREENING Macuings, W. L. Wise.—(W. H. EB. 
Brande. 

1396. Erectric Cracurt Breaker, A. Eichler, London. 

1397. PNeumatic Tirgs, A. V. Stichelen and L. Tibbaut, 
London. 

1398. Propucinc Writincs in Dvupuicare, L. F. 
Biscaccianti, London. 

1399. CHILDREN’S Go-carts, G. Topham, London. 

1400. Bezr Pumps, C. Warne, Stockton-on-Tees. 

1401. Suspenpers, W. Hubbard, London. 

1402. Heatinc by the ELECTRIC Arc, H. Howard, 


mdon. 

1408. Carriaces, W. J. Chalk, London. 

1404. BREECH-LOADING ORDNANCE, G. Gerdom, London. 

1405. Pencit-caszs, F. Edmonds, London. 

1406. Rattway Sienattinc Apparatus, J. Rolls and 
R. Chalmers, London. 

1407. BripLe "Bir, A. “s. Eli.—(J. Atkinson, United 
States.) 

1408. Brakes for VeLocrrepes, G. Singer and A. P. 
Smith, London. 

1409. SHAPING Nuts, K. Banks, London. 

1410. CarTRipcz Wans, W. Krynski, London. 

1411. Division Carps for Lapres’ Dress Buttons, A. 
Weintraud, London. 

1412. Wasnixc and Rivsinc Macurngs, J. Newburg, 


London. 
1413. Rotirxc Mit, O. Klatte, London. 


25th January, 1892. 


1414. Water Vetocipeps, F, Whall, Norwich. 

1415. ConcRETE and Iron Beams, F. G. Edwards, 
London. 

ex Hang —7 Dravoat from Rartway CARRIAGES, 

ire. 
’ 

1417. Rotter Stranps, E. and 8. Tweedale and J. 
Smalley, Castleton, near Manchester. 

1418. Stoprerine Bortues, G. W. J. Allen and J. Cress- 
well, Bi ham. 

1419. Comin - RELEASED Sate Apparatus, A. Sockl, 


mdon. 
1420. Snox for Horses, &., C. T. Mitchell, Birming- 
1421. Foraine Screws, C. Fairbairn and M. Wells, 
Manchester. 
a = SuMrLex Brock for Bras, &., F. Rossiter, 


aign' 
1423. Uritistsc Wisp or Water Power, J. Cotter, 
Doblin. 
1424. Screwiess Knog for FasTeninc Knos3 to Door 
Hanp gs, F. Garonn, Southend-on-Sea. 
= SEe.r-actino, &c,, Marine Governor, A. Smith, 


1426. Evecrrica Batrerigs, C. G. Moore, Penistone. 

a —< eraeaes “ARM, E, T. Whitelow.—(B. Kupal, 
y-) 

a a Extraction of Letters, O. Tilley, 


1429, . Conxs for Borttes, F. R. Graham-Yool, Glas- 


1450. "Dovams for TurEeapinc Ripsons, R. Petter, 
Bromley. 

1481. an of Wueets, E. Warwick, Birmingham. 

1432. Vatve Motions for Steam Evores, P. White- 

, Manchester. 

1433. DeaD-weicHt WEIGHING Macuinss, W. Oakley, 
London. 

1434. Stipinc Winpows, 8. Bastow, London. 

1435. Matcu Box Houper, A. A. Welland, codon. 

1436. Friction Drivinc Grar, J. Y. Johnson. —+(A. de 
Bovet, France.) 

— Thnaracr of Ons, I. 8. and J. T. McDougall, 

_—! enennye et Anam, I. 8. and J. T. McDougall, 


eg -——_aeain Liquips, I. 8. andJ. T. McDougall, 
on. 

1440, Rerricrrators, J. Freyburg, London. 

me Workine of Gas ENGINES, B. 8. Weston, 


1442. ELECTRO-PLATED MeTAL Sueets, T. Parker and J. 
Wakefield, London. 
1443. CoaTinc SHEETS with Leap, R. B. Thomas, 


London. 
1444. RoLiinc Metawic ALLoys, H. Hewitt, London. 





1445. Reovutatine the Morsture of Matt, J. 8. Olver, 
on. 
1446. Construction of Bis Stop Vatve, H. W. Heale, 
Lon 


on. 

1447. Tea-pots, J. E. Ransome, London. 

1448. Hor Water Heatine Apparatus, H. Schaffstiidt, 
London, 

1449. Drary Pots, G. Mumford, London. 

1450. Writine Desks, W. J. Campbell, London. 

1451. Biorrine Pap, A. Maclvor, London. 

1452. ARTIFICIAL DenturRgs, J. J. Stedman, London. 

1453. Dust Guarps for AXLE-BoxEs of VEHICLES, J. 
Wallace, London. 

1454. Batmina Dress, D. Berger and M. Berger, 

ndon. 

1455. Givina ILLUsoRY SUBTERRANEAN EXHIBITIONS, 
H. Hardy, London. 

1456. Cycxzs, J. C. Blower, London. 

1457. Topacco Smokine Pipes, 8S. Munday, London. 

1458. Ort Cans, L. G. Shaw, London. 

1459. ApsusTtinc CommutaTors, W. White, J. Radcliffe, 
and F. W. Cooke, London. 

1460. Vetocipepes, E. E. Hardy, London. 

1461, } oo mgeaaa Swacinc Macaines, A. J. Langelier, 

ndon 

1462. Fincer Rinos, H. H. Lake.—(J. H. Bullard, 
United States ) 

1463. AUTOMATIC PHOTOGRAPHING APPARATUS, H. Hahn. 
—(A. Hahn, Germany.) 

1464. Houpers for Incanpescent Exectric Lamps, T. 
Jenner, London. 

1465. WaTeR Meter, R. Haddan.—(4. &. Balaciart, 
Spain.) 

14:6. Macnesium Friasn Licat Lamp, A. Hesekiel, 
London. 

1467. Recoverine Precious Metars from Ores, C. 
Moldenhauer, London. 

1468, Garments, L. Phillips, London. 

1469. Watcaes, J. Japy, London. 

1470. Buns or Recerprac es for Reruse, H. Adams, 
Manchester. 

1471. Recoverinc Meta from So.utions, A. Thomas, 
London. 

1472. Suarrenrr, A C. Normand, London. 

1473. Dyes, J. Y. Johnson —(The Ba:dlische Anilin and 
Soda Fabrik, Germany.) 

1474. Orpyance, F. Brown, Plumstead, 


26th January, 1892. 
a. Preparinc Oats, B. Piffard, Hemel Hemy- 


1476. Borep HEARTHRUGS and Doormats, E. Turner, 
Marsden. 

1477. SieNauinc in Foocy Weatuer, J. P. Milbourne, 
Monton Green. 

1478. Vacuum Pumps, J. Y. Johnson.—(4. Bornholidt 
and J. Glatz, United States.) 

1479. gaa Sionatiinc, G. Hamilton and E. Day, 


1480. ieoms for Gas, W. Hopkinson and R. W. Garside, 
Bradford. 


1481. CIGARETTES, W. Moore, Reading. 

1482, ARTIFICIAL ‘Leos, G. Burbery, Manchester. 

1483. Suirts, T. Banks, Manchester. 

1484 SECONDARY BATTERIES, J. B. Entz and W. A. 
Phillips, Manchester. 

1485. Inpicatine the Heatine of Bearinos, E. E. 

illiams and W. McGregor, Bris’ 

1486. ComprRessinG Arr, A. E. Harvey, aati. 

1487. Neep_e Tareapers, A. Dey, G 

1488. Susstirvte for WHALEBONE, A. P. ll and J. 
K. Thompson, London. 

1489. Starr Rop Fasteners, A. P. Gavard and J. W. 
Thompson, London. 

1490. AERIAL Toy, A. P. Gavard and J. K. Thompson, 
London. 

1491. Towrnc — R. J. Victor, C. L. Davis, and 
H. H. de Vas, 

—_ + and Geamae for Bicycies, J. Miller, 

iceste: 
1493. Pasosnaens Surps or Boats, &c., J. E. Cooper, 
cheste: 


Man r. 
1494. Drivine Gear for Bicycues, &c., A. James, Bir- 
y= e 
1495. xes, A. Plant, H. Alexander, and J. Collins, 
London. 
1496. Markino Discs for Tarcets, A. G. Bird, Wim- 
1 


on. 
1497. Covupiincs for Exectric Wires, A. Shiels, 
on. 
1498. Suips’ Berrus, E. R. Billington, Liverpool. 
1499. RotterRs used in Carpinc Woot, J. P. Heaton 
and J. H. Beaver, Keighley. ‘ 
1500. Gas and Prerroteum Morors, G. V. Priestley, 


1501. SPITTOONS, H. G. Planner, London. 
1502. Iron and Sree. Beam Benpino Macuinery, W. 
indee. 
1503. HAnpies of WaLxkinc-sticks, G. Brook, F. H. Y. 
Rowden, and 8. A. Wright, Halifax. 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Ofice Official Gazette 


464,677. Evecrric Transrormer, A. Poleschko, S&t. 
Petersburgh, Russia.—Filed April 17th, 1891. 
Claim.—(1) An electrical transformer hav acore of 
ed iron plates provided with a vertical slot within 
the e core containing the epee? ry coils, and slot extend- 
ing substantially at right angles to the first-named 
slot and contain the secondary coils, substantially 
as described. (2) An electrical transformer having a 


7), 





core composed of spaced radiating Oege made up into 
a ring provided with the vertical slot within the core 
containing the primary coils, and a slot extendin 

substantially at right angles to the first-named slo’ 
and containing the secondary coils, substantially as 
described. 


464, S78. BREECH-CLOSING MECHANISM FOR ORDNANCE, 
Schneider, Paris, France.—Filed January 9th, 
1801, 

Claim.—(1) Mechani for i and closing 
breech guns, consisting of two racks, one rack operat- 
ing loosely in a groove in the rear face of the breech 
and provided with two sets of teeth, the other con- 
nected to the breech-screw, a toothed quadrant car- 
ried by the breech screw and adapted to mesh with 
one set of teeth on the loose rack, and two pinions on 
the same shaft, one to operate each rack, su ee 
as set forth. @ The combination, in a breech: 


, of a “screw and a ke ee ene 
eecch-covow, with a locking device to first lock the 
bracket to the breech and then the bracket to bs 
breech-screw, the said locking device consisting of 
bolt L, w orking loosely in the bracket, and a comer 
bolt to Jock the bolt Li in either position, substantiall. 
me set forth. (3) The combination, in a breech-l 

of a br -screw, and a bracket to support 
ad sod h-screw, with a locking device consisting of 
chen the breech, a bolt with oppositely-bevelled 





—_——__. 
————. 


ends and provided with an opening through Pn 
centre, the said opening having inclines, and a s 
— counter bolt passing through the prt ny 9 in 
the bolt, the counter bolt having inclined projections 
to act on the inclines in the bolt, as and for the pur. 
poses set forth. (4) Breech- -closing mechanism con. 
sisting of a rack a with two sets of teeth and 
weildeg loosely in the rear face of the breech, a rack 



































on the side of the breech screw, a toothed quadrant on 
the breech-screw, a shaft E ws, two pinions to 
operate the said racks and provided with a worm 
wheel I, a supporting bracket mounted loosely on the 
shaft E, and a shaft provided with a crank-handle and 
a worm H, gearing with the wheel I, all substantially 
as set forth. 
464,711. Piston Rop Packine, C. C. Jerome, Chicago, 
Yi. —Filed May 2nd, 1891. 

Claim.—The combination, with astufting-box, gland, 

and a follower having a roughened inner or rear face, 


464711] 





of a cone, one face of which is srovided with a conical 
recess and concentric cone-shaped rings extending 
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into this recess, said rings bearing on the rod and 
follower, substantially as set forth. 


464,855. Crrcutar Saw, H. W. Clark, Montgomery, 
Ala.—Filed December 15th, 1890. 

Claim.—{1) A circular saw blade having slots formed 
therein extending from the gem yee d to a point about 
midway the mandrel opening and tangentially thereto, 
and at an acute angle to a line i the centre of the 
same to the peripheral end of the slot, as set forth. 
(2) A circular saw blade having slots independent of 
the throats of the saw formed therein, and extending 
from the periphery to a point about midway the 
mandrel opening and tangentially thereto, and at an 
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acute angle to a line drawn from the centre of the saw 
to the peripheral end of the slot, as set forth. (3) A 
circular saw blade having slots independent of the 
throats of the saw formed therein and extending 
from the periphery to a point about midwa: ioe 
mandrel opening, at an acute angle to a line 
from the centre of the saw to the peripheral end of of the 
slots, and a spacing ring or plate extending from the 
centre to the inner extremities of the slots, substan- 
tially as and for the purpose specified. 








Epprs's Cocoa.—GRaTEFUL AND Comrortinc.—'‘ By 
a thorough knowledge of the natural laws which 
vern the operations of digestion and nutrition, and 
by tes — srr Bove of hang oa et of well- 
ted Cocoa, M: di yur breakfast 
tables with a delleatly' Flavoured ber beve! y mw may 
save us many heavy d is by the 
judicious use of such May of dink diet that a constitu- 
tion may be ually built up until strong enough to 
ency to disease. Hundreds of subtle 
maladies are fi —s around us ready to attack wher- 
ever there is a weak point. We may escape many 4 
fatal shaft by keeping ourselves well fortified with 
ure blood and a properly nourished frame.”—Civil 
ice Gazette.—Made simply with boiling water or 
Sold only in packets, by men labelled— 
“James Epps anp Co., H Ch 








London,” —Apvt. 
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MR. TESLA’S EXPERIMENTS AT THE ROYAL radiation. This experiment was most successful. The | conveniently rigged out while in a crowded harbour like 


INSTITUTION. 


NrkoLa Testa is the man of the hour. The marvellous 
and beautiful experiments showed by him before the 
Institution of Electrical Engineers, at the Royal Institu- 
tion on the 3rd, besides being of high scientific interest 
and throwing light upon the nature of electricity, had a 
startling enapeare bearing, and tended to reveal the possi- 
bilities that might yet be accomplished by electrical 
agency. We have already suid ‘something concerning 
them, and we now propose to speak of them in a little 
more detail. The Institution of Electrical Engineers, 
which mustered in force, was greatly indebted to its Presi- 
dent, Professor W. E. Ayrton, F.R.S., for the arrange- 
ments made, and to the Governors of the Royal Institu- 
tion for the use of the lecture theatre. The subjects 
treated on by Mr. Tesla were the phenomena produced by 
electric currents of high potential and high frequency, 
which he expounded and demonstrated in a most masterly 
and enthusiastic manner. The apparatus collected toge- 
ther on the lecture table consisted of glass tubes and 
bulbs either partially or wholly exhausted, a battery of 
Leyden jars, an induction coil, and adjusting resistances. 
In a lower room, not visible to the audience, his high 
frequency alternator was driven by an electric motor for 
the purpose of easily affording him the means of varying 
at will the speed of the machine by a resistance in the 
motor circuit. 

After a few introductory remarks, in which he paid a 
high tribute to the researches of Professor Crookes on 
discharges in vacua, he proceeded to the first experiment. 
Taking up an exhausted glass tube, about 2ft. 6in. long 
and lin. diameter, in the left hand, and a metal cramp 
in the other, he approached the latter to one terminal of 
the induction coil. When within sparking distance, 
or about 3in., the high tension current apparently dis- 
charged through his person, and caused the tube to 
become brilliantly lighted with phosphorescent light. 
He observed that the study of electric currents of high 
frequency and potential led into a series of phenomena 
wholly different from low frequencies. The frequencies 
he was then experimenting with were about 25,000 to 
28,000 alternations of current per second, or about 13,000 
to 14,000 complete phases per second. This was about 
from 120 to 150 times greater than the rate of frequenc 
in an ordinary alternating current dynamo as now used. 
He did not evince the slightest appearance of experienc- 
ing a “shock” while taking the discharges through 
his hands, This was, to say the least, startling in 
itself, as it does not appear hitherto to have been 
understood that a very high rate of frequency tones 
down the shock experienced from a high tension cur- 
rent. Mr. Tesla was understood to say that he would a 
thousand times rather take the shock of one million 
volts with high frequency than 5000 from an ordinary 
alternator. Another experiment was made to show that 
insulators, or rather what were ordinarily regarded as 
such, really afforded increased conductivity to the passage 
of these currents. The discharge spark was first shown 
across the terminals of the secondary. This was the 
ordinary sharp crackling lightning-like discharge, but 
upon placing between the discharge terminals a plate of 
vulcanite or gutta-percha the spark became diffused, and 
the discharge appeared to be increased in quantity and 
passed through the plate over a large portion of its sur- 
face. Air, he observed, was the greatest enemy to the 
good insulation of high tension mains. In solid insu- 
lating materials there was bound to be air imprisoned 
which would ultimately find its way out and cause fractures 
or fissures in the material, but with a liquid insulator 
the bubbles of air could be evolved without injury to the 
insulation. He knew of nothing like oil as an insulator, 
and in all his experiments he used it as an insulating bath 
for transformers and induction coils. On this point 
the lecturer was most decisive, giving it as his opinion 
that no high-tension mains were effectually insulated, or 
could possibly be by any solid insulator. The minds of 
many engineers present at this statement reverted to 
Brook’s system of underground mains where oil is used, 
and the mains are served with strands of yarn previously 
boiled in oil, as a means of keeping them apart. These 
mains, we believe, have been tested to 14,000 volts with- 
out effect on the insulation. They are contained in iron 
pipes filled with the liquid. While on the subject of 
insulators, an incident occurred during the lecture to the 
point. Mr. Tesla wished to connect a length of wire on 
to his induction coil, and picking up a piece, he com- 
menced paring off the insulation at the end. This not 
coming off very readily, and being in a hurry, he made the 
remark, “This will take too long. We will use it with 
the insulation on, it’s all the same,” and made the experi- 
ment with the insulated wire wrapped bodily round the 
terminal. 

The most remarkable experiments were those on incan- 
descent lamps. He had a number of globes of different 
sizes exhausted, and made up in various ways. In a 
similar manner to the experiment with the tube already 
described, he showed bulbs glowing inside with phos- 
phorescent light when held in one hand, the other hand 
being in touch with the circuit. The light also glowed 
in the lamp some time after it was removed altogether 
from connection with the current. The light was 
emitted from a small carbon button sealed into the bulb 
in the same manner as the filament in an incandescent 
—_ the idea being to convey the energy into the interior 
of the button, whence the radiation would take place 
outwards through the substance of the carbon. He had 
tried, he said, to concentrate the energy on the button 
alone, as he firmly believed the phosphorescent light was 
caused by a diffusion of energy, and therefore there was 
a loss in emitting power. To concentrate and bring to a 
focus this phosphorescence, he tried shields of various 
kinds, and the most successful metal as a shield he found 
was aluminium. The shield was in the form of a tube, 
covering the supporting wire as far as the button of 
carbon, the latter therefore offering the only path for 





shielded lamp exhibited a glowing incandescence of the | 
carbon button, the lamps being suspended from one wire | 
only. With lamps of different sizes he showed that their | 
— relatively to each other affected the amount of | 
ight emitted by each. | 

In another experiment he shielded a vertical space of | 
about eight square yards by means of a metal screen 
suspended between two upright posts at the top. The 
electrical connection was made to the screen by one 
wire only from the coil. Within and around this space 
vacuum tubes were immediately lighted by simply holding 
them in the hand. He also showed the similarity be- 
tween the effects of these currents and statical effects, 
producing by a little different adjustment of the speed 
e = machine, cracking sparks between the two brass 

alls. 

Continuing, he observed that Crookes’ radiometer 
rotated in either light or darkness so long as heat rays 
affected it, and he had been anxious to see whether he 
could affect it by these high frequency currents. It did 
in fact, he found, rotate and with a greater speed than by 
heat rays, and this experiment he showed the audience, 
calling their attention to the fact that as the current was 
strengthened the rotation was slower. He caused some 
amusement by saying that to his surprise he found the 
vanes rotate in the opposite direction to what they 
ought to go; that is, opposite to the way they rotate in 
Crookes’ experiment. He was able to produce, he said, 
a horizontal beam of light which could, by screening, be 


Portsmouth, for fear of fouling other vessels. Shortly 
after 1.30 p.m. the anchor was hove up, and the vessel 
steamed to the rendezvous off Fort Monckton, and at 
2.30, with the punctuality for which the Royal Family 
are noted, the Duke was alongside in one of the sub- 
marine mining steamers, from which the whole party 
were soon transferred to the Drudge. The Duke was 
received by Captain Hamilton and Major Palliser, of 
the European Sims-Edison Electrical Torpedo Com- 
pany, and Mr. Sims having been introduced to him, and 
then by him to the other officers, a move was made 
towards the torpedo, and Mr. Sims explained in detail 
the various sections and parts, the manner of launching 
and running, &c., to all of which the Duke listened with 
evident interest. He was next shown the coil of cable 
which pays out from the ship’s quarter through a pro- 
jecting pipe, to keep it clear of the propeller, and then 
conducted on to the bridge to the small house which con- 
tains the controlling switches and other instruments, and 
which represents the conning tower. Ona low shelf or 
table facing the door is the switch-board, of which we 
give a sketch showing, its appearance with the lid raised. 

On the left is the main switch for putting the current 
on or off; next to it is the firing switch, held in its 
normal position by an ebonite safety plug. With the 
firing switch in this position, the main current from the 
dynamo goes away to the torpedo in a certain direction 
through the outer core of the cable and works the motor; 
but if it is put over the other way the current is reversed, 





made to move in any direction, and so produce signals 
at a distance; that is, the beam could be reproduced 
at the distant end of a long cable, and transmit signals 
without any of the retarding effect due to inductive 
capacity, the signals being recorded, if necessary, by 
hotographing. An alternating current motor lay on the 
ecture table, which he said could be worked by one wire, 
but this was not shown. Power would soon be obtain- 
able when and where it was wanted without wires at all, 
so soon as we understood the machinery necessary to 
bring nature's own wheel-work into motion. The lecture 
abounded in startling statements completely new, and 
was of absorbing interest throughout. 

Professor W. E. Ayrton, in his remarks at the close, 
referred to the honour achieved by Mr. Tesla in inde- 
pendently discovering, about the same time as Professor 
Ferraris, the action of the rotary current and the appli- 
cation of such in motors. He observed that Mr. Tesla 
had that evening presented to them phenomena of the 

eatest beauty and importance, and had surpassed 

imself in his exposition of these researches. 

We learn that the Westinghouse Company is taking 
up the manufacture of Mr. Tesla’s alternating current 
motors on a very large scale at its works in Pittsburgh. 








THE SIMS-EDISON ELECTRICAL TORPEDO. 


On Wednesday, February 3rd, a trial run of the Sims- 
Edison electrical torpedo took place at Spithead in the 
presence of H.R.H. the Duke of Connaught, and a 
number of distinguished military officers, including 
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and then actuates a polarised relay which sends a shunt 
| current through to the detonator, and so fires the charge. 
| On the right is the steering switch, similar to the firing 
| switch, but larger, which controls the current from a 
storage battery, and sends it through the inner core of 
| the cable in either direction as required. This current 
| actuates the steering relay in the torpedo, causing the 
| main current on its way to earth from the motor to work 
| the steering electro-magnets in the tail of the torpedo. 
| The switch is so arranged that if the lever is set to the 
| right, the rudder goes to the right, as also the torpedo; 
| if to the left, the torpedo goes left; while if the lever is 
central, the current is cut-off from the steering magnets, 
| and the rudder assumes a central position by the action 
of the water. On the left of the switch-board are placed 
a Weston voltmeter reading up to 1550 volts. and an 
ampéremeter reading up to 50 ampéres. Above these is 
| a large resistance box with a controlling handle for putting 
| more or less resistance in the shunt of the dynamo, and 
| so increasing or decreasing the current supplied, and 
| therefore the speed of the torpedo, which may be caused 
| to range almost instantly between 5 and 21 knots at the 
| will of the operator. To the right of the resistance box 
is a double fuse on the main circuit, for safety in case of 
short circuit, and the only other instrument is an electric 

| bell for signalling to the dynamo room. ; 
| All these things having been explained by Mr. Sims, he 
| signalled to run the dynamo, and the men were stationed 
| for launching the torpedo, and the steadying ‘lines were 
| cast off. The Drudge was put to full speed opposite Fort 
Monckton, and headed toward the Spit Fort, and the 
order was then given to launch. This was achieved by 
one man cutting a spun- 
\ yarn stop, when the 
carriage being free to run 
along on the overhead 
beam, it started steadily, 
carrying with it the 
torpedo with its screw 
z already in motion, and 
mA arriving near the end of 
~~ the beam, the automatic 
ic tripper was actuated, and 
\ the torpedo dropped into 
the water with a slight 
dive, going well clear of 
the ship’s side, and the 
current being increased, 
it at once gathered way, 
and started off on its 
journey. As the main 
object in view was to 
show the controllability 
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Colonel Sartorius, Colonel Cavaye, Major-General Geary, 
R.A.,Colonel Durnford, R.E., Captain the Hon. Henniker- 
Major, Captain Hamilton, R.E., Colonel Brooke, R.E., 
Captain Lawrie, R.E., and Captain Burn, A.D.C., and 
others. 

The Duke having notified Mr. Sims that he would 


ow 


Tr 
Po 5 


FIRING SWITCH a | 


MAIN S\WITCH 














STEERING SWITCH 
SWITCH BOARD 


be ready to witness the run at 2.30 p.m., the 8.8. 
Drudge with the torpedo slung up in its launching 
position, went out of Portsmouth harbour at 11.30 a.m., 
under command of Sub-Lieutenant Vincent Stephen, 
R.N.A.V., and anchored off Spit Fort. Here the final 
touch was put on the preparations by connecting the 
extension beam ofthe traveller rail, which projects some 
distance from the ship’s side, and cannot therefore be 





running the torpedo to 
the left on a zig-zag course 
for a short time to show 
its steering qualities, he ran it right across the Drudge’s 
bows at a good speed, and finished off with an S curve in 
the direction of Gilkicker Point. The annexed diagram 
shows the courses respectively of the ship and torpedo 
after launching the latter. i . 

The next operation was the less interesting and more 
tedious one of picking up the torpedo and cable, and 
while the first was being done the Duke and most of his 
party adjourned to the captain’s cabin, where Mr. Sims 
showed, with the help of drawings and photographs, his 
various plans for launching the torpedo from a ship in 
motion, with all of which H.R. Highness seemed greatly 
interested. He then went down into the gunwell which 
| does duty for dynamo room, and inspected the engine 
/and dynamo, thus completing his survey of everything 
connected with the working of the torpedo. Soon after 
this the Duke and his party re-embarked in their steamer, 
and left the crew of the .Drudge to pick up the mile and 
a-half of cable, which was completed by 6 p.m. 

The weather, which had been threatening during the 
forenoon, improved very much towards evening, which 
materially assisted the picking up work. The sea was, 
however, very rough, owing to there heing a fresh breeze 
blowing, and to the heavy gales of the preceding three 
days, notwithstanding which there was no difficulty 
experienced in launching and controlling the torpedo, 
which cut its way right through the opposing waves with 
a force which at times almost completely buried the float, 
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eliciting from the officers a favourable opinion of its the excitation in the first instance from accumulators is | Swan screen alone thirty-two feeders are employed, 


power and strength of construction, which should enable 
it to stand severe weather without injury. 








THE CRYSTAL PALACE ELECTRICAL 
EXHIBITION. 
No IV. 

AttuouGH the Electrical Exhibition at the Crystal 
Palace has really been open to the public for a month, 
it was only formally opened on Saturday by the Lord 
Mayor. The Crystal Palace Company entertained him 
and a distinguished party, about two hundred sitting 
down in the evening to dinner in the Garden Hall. The 
after-dinner speeches were short and to the point. Among 
the speakers were the Lord Mayor, Sir James Douglas, 
Mr. Tesla, Dr. Hopkinson, and Prof. Ayrton. Nothing, 
however, was said possessing any special scientific 
interest worth placing on record in our pages. 

Messrs. J. E. H. Gordon and Co., engineers to the 
Crystal Palace District Electric Supply 
Company, have been very successful in 
erecting the machinery at the central 
station in Upper Sydenham in time to 
commence the supply of current to the 
Palace as early as January 3rd. When 
itis known that the ground at present 
occupied by a large brick and girder 
edifice, containing five boilers and 
engines, electric generators, exciters, and 
switchboard, and supplying nightly an 
electrical output of 350-horse power to 
the Palace, was nothing but an open 
field as recently hack as September Ist, 
some idea may be gained of the spurt 
put on by the electricians, engineers, 
builders, and all connected with the 
undertaking, in order to have started 
by the above date. Within the Palace 
itself some forty-five firms are supplied 
with current at 100 volts from the motor 
transformers worked by‘this company’s 
system, the great Edison-Swan screen 
of incandescent lamps at the north end 
of the nave being also supplied from this 
source. 

The motor transformers at the Palace 
are ten in number, each of 40 kilowatts 
output, the load being distributed equally 
between them. It is a pity that such 
an interesting set of machines as these 
in full operation nightly should be in a 
-position where they escape the attention 
of many. They are installed in the 
tunnel underneath the floor of the 
Palace, each one, in accordance with 
fire insurance stipulations, being in a 
separate brick enclosure. The archways 
supporting the hot air flue for heating 
the Palace have been utilised for this 
purpose, so that the machines work in 
a very dry and somewhat warm atmo- 
sphere. 

This system of distribution by continuous current is a 
parallel one throughout, enabling machines to be thrown 
in to the network as the load increases. At the station 
the exciters are worked in parallel on the fields of the 
generators, the generators are worked in parallel on the 
high-tension mains to the Palace, and the motor trans- 
formers are run in parallel as motors, and supply as 
generators again in parallel the low-tension service. 

The motor generator is a two-pole machine, with two 
distinct windings on the armature side by side. The 
primary or fine wire winding is supplied with current at 
1000 volts, and drives the armature as a motor, while the 
secondary or thick wire winding acts as a generator and 
supplies current at 100 
volts to the lighting 
circuits. The field mag- 
nets are, of course, ex- 
cited previous to starting 
the machines, and to 
effect this the field of the 
first machine is excited 
by a current from accu- 
mulators. This machine 





| an excellent precaution to insure the right polarit 
| the machines, for, while for lighting purposes the direc. | 


, were anywhere in use on the low-tension system. 


tion of current in the supply circuit would not matter, a | 
reversal would be disastrous to accumulators if such | 


With each machine there is a two-pole high-tension 
switch which is operated by hand in first putting the 
machine in circuit, but which .acts automaticaliy to dis- 
connect the machine should an excess of current flow 
into it. This would occur if the speed was to fall through 
a bearing seizing, or too heavy a load being thrown upon 
one machine. Should this happen the low-tension current 
from other machines in the system would still tend to 
keep the machine in motion, and either drive it at an | 
enormous speed or, if prevented from so doing, send an | 
unsafe current through the armature. To prevent this | 
an automatic switch in the secondary circuit is neces- 
sary, which shall cut off the machine on an undue excess 
of current. Switches such as these are being prepared, 


in | taking current from four motor-generators. 


The central power station supplying this system jg 
situated at Springfield, one and a-quarter miles from the 
Palace, and between this station and the Palace there 


| are three miles of go and return cable of 19/14 section, 


These are Fowler- Waring lead-cased cables enclosed in 
4in. Archer pipes of Newton Abbott porcelain laid 
underground. The pipes are formed with faucet and 
spigot joints run in with cement. The route taken by 
these mains leads into the Palace past the reservoir and 
North Tower, and a small hut is built outside the 
entrance for a switchboard, to which the mains are 
brought before being connected on to the Palace system, 
Our outline illustration shows the arrangement of boilers, 
engines, generators, &c., in the power station. The 
boilers and engines are supplied by Messrs. R, Hornsby 
and Sons, of Grantham. There are in all at present five 
boilers of the locomotive type supplying separately five 
compound engines of 140 indicated horse-power, but a 
steam pipe connects the boilers, so that 
steam may be taken from any boiler for 








any engine. Feed heaters are also fitted 
and Worthington pumps used. 

The engines and dynamos are ranged 
side by side along one half of the build. 
ing, separated from the boilers, and over 
them a travelling crane is fitted. Each 
engine is fitted with automatic expansion 
gear, and has a grooved ftly-wheel of 14ft, 
diameter with eight grooves. Light 
separate ropes are used, and the five 90.- 
unit generators, each of which are driven 
by one engine, are fixed at a distance 
giving about 21ft. centres. The engines 
run at ninety-five revolutions and the 
generators at 350, the exciter to each 
machine being driven by rope gearing 
from an extra pulley on the generator 
shaft with 7ft. 6in. centres at a speed 
of 1050. The steam pressure is 
140 lb. 

Between the power station and the 
Palace there is a very slight drop in 
electric pressure, only amounting to 5 
volts at the most, or one-half per cent. 
The fact that this station is the first one 
on a practical scale in which the system 
of continuous current transformers has 
been put to use, and that the supply has 
been ach up in so continuous and satis- 
factory a manner speaks a great deal for 
the care and accuracy with which Messrs. 
Gordon and Co. have carried out their 
scheme. The system will, no doubt, be 
watched with great interest during the 
progress of the Exhibition, and Messrs. 
Gordon will be able to collect some valu- 
able data during this Exhibition on the 
working of this interesting and important 








GORDON DYNAMO AND EXCITER 


and will shortly be fitted, but for the present hand 

switches and fuses are fitted, and moreover, the precau- 

tion would be taken of switching off the high-tension | 
main at the station. 

The voltage on the secondary and the current in the pri- 
mary circuits are indicated at each machine, and pilot wires 
are also taken back to the station. The voltage on the 
primary is varied between 950 and 1030 volts, according 
to load, and the current between 25 and 40 ampéres. | 
From the secondary brushes eight Fowler-Waring 19/14 
lead-cased cables—four negative and four positive—are | 
taken from each machine to a common distributing | 
centre under the Palace. These mains constitute the 


system of distribution. In the matter 

of economy in supplying electrical energy 

from a distance, this system and the 
alternating-transformer system are much on a par, there 
being no difficulty in working the motors at higher 
pressures; but in the low-tension supply service this 
system appears to be a formidable rival to the alter- 
nating system, for the reason that accumulators, now so 
widely employed for storage purposes, can be charged, 
and used with the system wherever required, and the 
large variety of direct current motors, now so inexpen- 
sively manufactured, can be utilised for distributing 
power. 

Messrs. Siemens Brothers and Co. show in operation 
an electric drill which is designed in a very practical 
form. When the current is on it magnetises two iron 
pillars which grip mag- 
netically on to the plate 
to be drilled with the 
force of one ton, and as 
the weight of the whole 
apparatus is but 2 cwt., 











the drill can be used in 
any position, still allow- 
ing an ample margin for 
the thrust of the drill. 





is then started by switch- 
ing on the high-tension 
current to the brushes 
through a resistance, 
which is then gradually 
reduced till the right 
speed is attained, and 
the secondary portion 
of the machine generates 
100 volts. The second- 
ary circuit is then 
switched on to the feeders 
or equalising mains sup- 
plying lamp circuits, and 
a portion of this current 








The motor is men | 
enclosed, together wit. 























the speed reducing gear, 
and a hoop is fixed on 
the whole apparatus at 
its centre of gravity, so 
that it can be slung in 
any position. 

The electric passenger 
lift in the nave is con- 
structed by Messrs. R. 
Waygood and Co., the 
electrical gear and motor 
being supplied and fitted 
by Messrs. Siemens Bros. 











is taken to excite the 








field magnet of the next 
machine. The latter is 
then started in a similar 
manner to the first, and 


The motor for the pas- 




















the secondary switched 
on to the lighting mains. 
This done, every machine 
can be excited by the 
low-tension current from 


senger lift is an H.D. 
9/15 of the Siemens’ single 
magnetic circuit type, 
with a wire - wound 























SECTION OF SYDENHAM ELECTRIC LIGHT STATION 


the second machine, and the accumulator current | feeders or equalising mains of the low tension system, 
is no longer required. The first machine is, therefore, | exactly in the same manner as would be laid down if the 
stopped—this being necessary while changing the source | motor-transformers were mechanically driven generators 


of excitation of the field—and started again from the 
second machine as described, and so on with all the 


| supplying the network. The parallel network supplying 


bitors with current at 100 volts is wired with Silver- 


Siemens’ drum armature 
and shunt-wound field 
magnets. The motor is 
on the same base-plate 
as the hauling drum, 
which is worked by a worm coupled directly to the shaft 
of the motor. The lift is started and stopped in the same 
way as a hydraulic lift by pulling a rope inside the car. 
In case of forgetfulness on the i of the attendant, or 
similar contingency, the lift will automatically stop itself 


others. It will be seen that the arrangement of starting | town insulated cable. For the lighting of the Edison- at the end of its travel in either direction. The shunt 
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switch and regulating switch are interlocking, so that it 
is mgeeeite to move the regulating switch with the shunt 
switch open, or to put on the shunt with the regulating 
switch closed. The cage is suspended by four steel wire 
ropes, each one of ample strength to do the work alone. 
It is also fitted with a most efficient safety apparatus, 
there being two pairs of cams or grippers, one pair on 
each side, and should one of the ropes break, or 
even stretch to any extent, the grippers would fasten 
themselves on to the upright posts and prevent the de- 
scent of the cage. If all the ropes were to break simul- 
taneously, a contingency that is most improbable, there 
is a fifth rope, which would force the grippers into action 
immediately the cage commenced to descend. This rope 
has nothing to do do except to throw the grippers into 
action should all the other safety appliances fail. The 
cage is about 5ft. wide by 3ft. 6in. deep, and will hold 


about five or six persons standing. The opening into the | 


cage is closed by a patent Bostwick gate. These gates 
are also used to close the entrances at the ground and 
gallery levels. The gearing and the electric motor are 
fixed immediately over the top of the lift, and therefore 
take up very little space, and are entirely out of sight, 
although readily got at for the purpose of oiling, cleaning, 
ke. This question of space will be readily appreciated by 
architects and others. We would mention that the quan- 
tity of electricity used by this lift is in accordance with 
the load lifted. The dinner lift is worked from a drum 
exactly as above, the drum being driven by a worm 
turned on the shaft of a K.4, 1-horse power motor. This 
motor has an overhanging ring armature with one bear- 
ing and a single magnetic circuit with the winding on the 
yoke, and is of the same type as those used for driving 
ventilating fans. This lift is also fitted with an auto- 
matic arrangement for stopping the lift at the end of its 
travel in either direction, and with a maho box. 
Messrs. R. E. Crompton and Co. illuminate nightly the 
fountain in front of the orchestra by a dispersed beam 
from a search light in their stand. Messrs. Crompton 
have a most practical and important display of main 
and battery switches, dynamos, ammeters, and volt- 
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meters, Crompton-Howell accumulators, various motors 
driving wood-working machines, fans, Xc., also a full-size 
model of the Crompton culvert system of electric mains. 
This model is full-size, the street boxes being fitted as in 
| actual work. The mains are composed of flat bar or 


| strip copper, stretched and supported upon insulators in | 
| the culvert. The automatic cut-outs for batteries, battery | 
switches of 250 and 500 ampéres, two-way switches of | 
8000 ampéres, duplex cut-out and other apparatus, as. 
used in the Eccleston-place, Davies-street, and St. John’s | 
The | 


Wharf central stations, are well worthy of notice. 
| levers of the battery switches carry an extra contact 
| brush, which permits the cell or cells between the suc- 
| cessive contact stops to be circuited through a resistance 
| of a few turns of iron wire during the movement of the 
| lever from one stop to the next, thus preventing either 
| momentary extinction or short circuiting. 
Compound-wound vertical two-pole field Crompton 
| dynamos of different outputs are shown; also horizontal 
| two and four-pole machines. One four-pole shunt-wound 
| dynamo, with horizontal field and drum armature of 
| 180 kilowatts output, is shown coupled to a Willans 
| two-throw compound engine of 200-horse power. Four 
| machines of this size and type are in use at the 
| Eccleston-place station, and two at the Davies-street 
| station. In the nave, besides the Crompton electric 
| crane, electric pumps are shown and electric haulage 
|plant. An historical collection is also shown of dynamos 
| and lamps from the date of their first practical use. 








THE TOWER BRIDGE. 


In a few weeks it will be possible to cross over the Thames 
by the new bridge now being constructed near the Tower. 
| Our readers will remember that the high-level footways, by 
which pedestrians may at all times pass over the bridge, 
form an important feature of the design. Ultimately 
passengers will be conveyed to and from these footways, 
| which are about 150ft. above high water, by hydraulic lifts 
similar to those now so commonly adopted throughout 


| 




















London, but it is only intended these should be used when 

the lower portion of the bridge is open for the river traffic. 

There are two of these footways, each 12ft. wide. They 

consist of cantilevers some 60ft. long, built out from 
| each of the main piers, and a central girder of 120ft. 
span. These cantilevers are now practically completed, 
and the central girder is about to be built. We understand 
it will be erected by the overhang process, that is, each end 
of the girder will be temporarily attached to the cantilevers 
already built, and when thoroughly secured the girder will be 
built out horizontally, piece by piece, until the two halves 
meet in the centre. When this central joint is made, the 
| connections at the ends of the girder will be removed, and 
| it will then be only supported vertically by the cantilevers. 
| The permanent attachment between the central girders and 
cantilevers will consist of steel links and pins, which will 
allow a small horizontal movement such as may arise from 
alterations of temperature.. Each pair of cantilevers has 
been built by means of a hand crane placed upon a travelling 
stage, from which is suspended a lower platform upon which 
the men are able to work in safety. These cranes erect the 
work in front of them, and when one length has been com- 
pleted, the whole stage is thrust forward, and is then in 
position to continue the building. 

The large girders forming the opening portion of the bridge 
are now being built for the Middlesex side of the river, on 
the temporary stage near the north pier. It is only pro- 
posed to build the shore ends of these girders while in this 
position, and when these are completed they will be taken 
forward to their final places, turned up vertically, and the 
remainder of their length will then be erected, so that no 
interference is at any time caused to the waterway between 
the two piers. Each leaf of the opening span consists of 
four main girders, with cross girders, and buckled plates 
between them. A large quantity of cast iron and lead will 
be required to counterbalance the portions of these leaves 
which project over the river. 

The roadway of the side spans of the bridge is suspended 
to braced girders or chains, supported on the top of the steel 
columns on the piers and abutments. There are two of 
these girders each side of the roadway, connected together 
at their lower ends by a large pin. The upper ends of the 
chains for the north and south spans will be connected 
together by a plate tie, passing over the central span, and 
supported by the outer high level footway girder. The shore 
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ends of the chains are securely anchored to large foundation 


girders surrounded by a huge mass of concrete. The smaller by the friction of the engine itself, as there were no means 
° 


chains on the Middlesex side of the river are now built, and 
those for the Surrey span are in progress. They are being 
built in their final positions, by means of a large steam crane, 
placed upon a travelling gantry some 40ft. in height. This 
gantry is moved along the temporary stage as required, and 
its height will allow the crane to command a considerable 
portion of the larger chains which have yet to be erected. 
The chains on the north side are now being rivetted— 
hydraulic rivetting being very extensively adopted, and hand 
rivetting only being used where it is almost impossible to 
obtain machine work. 

The large plate-ties which pass over the central span are 
now being built and rivetted at the top of the pier columns. 
The floor of the side spans consists of cross-girders 18ft. 
apart, with longitudinal bearers between them, which carry 
the corrugated floor-plates. These cross-girders will be 
suspended to the chains by round steel rods, and several of 
the girders have been built along the aproaches to the bridge, 
so as to be ready when required. 

On each of the piers and abutments the masonry of the 
superstructure is being built. The large arch at the northern 
entrance to the bridge is completed, and a large quantity of 
granite is stored on the approaches ready to be built. 
During the past few months the weather has interfered con- 
siderably with the progress of the work, but now that the 
worst of the winter is probably over, it is expected that the 
rate of erection will be much increased. 








TRIAL OF LARGE GAS ENGINES WITH 
*  DOWSON GAS. 


Wits the increase in the power of gas engines their fuel 
consumption is decreasing, and now that nearly 200 indicated 
horse-power is obtainable from a double-cylinder gas engine, 
steam engines up to that power working with ordinary low 
pressures not exceeding 150 1b. will have to admit the 
doubtfulness of the security of their position as economical 
motors. In large powers the steam engine, fixed, locomo- 
tive, or marine, has of course no rival, but for fixed engines 
for almost all purposes, the figures given below confirm 
others which show that unless steam engines up to about 200 
indicated horse-power are made for very much higher 
pressures than are usual now, the gas engine will leave it no 
market. These figures have been handed us by Mr. Emerson 
Dowson, M. Inst. C.E., and relate to a trial he has made of a 
60-horse power nominal Crossley gas engine supplied with 
gas by a Dowson gas plant of his designs. The engine is at 
the flour mills of Messrs. Mead and Son, Lots-road, Chelsea. 
He made the observations here recorded on the 5th of 
February 1892, and we give them as of interest to our 
readers, though we were not at present the trial. 

Power of engine— 


Nominal horse-power .. .. .. .. 60 
Maximum indicated horse-power .. 173°6 
Estimated brake horse-powe' 147°6 
iameter of cylinder 


ties ek: ee ae 
Length of stroke os 


Duration of trial a is "8 hours (9.40 am. to5 40 p.m.) 
Total revolutions of crank shaft during trial .. 74,751=155-73 permin. 





» explosions in left cylinder » ,908= 53975 ,, 

” ” right ,, * -- 26,619= 55°456 ,, 
Mean pressure of indicator diagrams! of left cylinder= { ee ae 

” ” ” ” right » = T7911b. do. 
Mean I.H.P. developed in left cylinder during trial = 59-30 

” ” ” right ,, ” = 59°41 
Mean I.H.P. developed in engine during trial =118°71 
Maximum I_H.P. which would have been developed 

if engine had worked at normal speed of 160 

revolutions per minute, and if engine had been 

DUO ns. an ne oe: bs. 5c. on. ow or eS 
Mean temperature of gas in bags near engine 67 deg. Fah. 

- = air to engine 50 deg. 


” 
” ” 


ee oe eg 
water overflow from — cylinder 125 deg. 
ight 


’ ” ” , rig) 119 deg. 
8 ae feed-water of bolier ae bai -- 75 deg. 
Mean pressure of gasin gasholder .. .. .. .. lin. 
steam in boiler 48 Ib. 


- os a! a oe. ae 
Levels of water in boiler, of fire in boiler, of fire in 
generator, and of gasholder, were all the same 
at end of trial as at start. 
Anthracite consumed? in generator during trial .. 584Ib. 
Coke? consumed in boilerto getupsteam before trial 30 1b. 


" ” » duringtrial.. .. .. .. 140Ib. 
Anthracite put in generator on morning after trial 

to make up for waste during night, and when 

raking out clinkers = 1361b., less 30 1b. returned 

as gi i <6 bel bb sa 6S bs ap ee ch 

‘ + ; { °615Ib. per 
Anthracite consumed during trial * ++ **2 LLP. per hour. 
4 Ditto, with addition of four-fifths of that put in 

generator on following mornin os se ee os SO Ge @6. 
Ditto, ditto, with further addition of coke used in 

boiler, including getting-up steam.. .. “883 Ib. do. do. 


5 Gas consumed at rate of about 63 cubic 
indicated horse-power per hour. 
Anthracite consumed during trial=about 10 Ib...) per 1000 cu. fee’ 
Anthraciteandcokeconsumed ,, =aboutlllb...f of gas made. 


Water used for cooling engine, 600 gals. = 5-05 gals. per I.H.P. perhour 
9” boiler 80 ss =0°67 ” 
- cleaning gas =: 112 


feet per 


” ” 


» =0'74 ,, 


” ” 





6 Total water used during trial, 792 gallons =6°67 - — 
Water used for gas-making .. = { 3°2 gals. per 1000 cub, ft. 


of gas e. 
er evaporated in boiler at pressure 4°7lb. per 1lb. of coke 
of 48 Ib. 


‘ Peek PE. be en ee = consumed. 
Oil used for cylinders during trial = 1}pints, at 2s. 9d. per gal. 
me beasings = atls.4d. ,, 


” ” ” ** 1 ” 
7 Coal-gas used for h ating ignition tubes nt cubic feet per hour. 
Machines worked during trial:—1 pr. stones (4ft. diameter), 13 pr. rolls 
(250 revolutions), 4 pr. discs (600 revolutions), 14 ordinary silks, 7 centri- 
silks, 4 purifiers, 24 elevators, 2 exhaust fans, sundry conveyors, 
pump, shafting, &c. 


As the greatest load which could be put on the engine 
during the trial was considerably under what the engine was 
capable of driving, and as the engine had twin cylinders, a 
counter was attached to the gas valve of each cylinder, so as 
to count the admissions of gas; or, in other words, the 
number of explosions in each. 


1 Eighteen diagrams were taken on each cylinder at intervals of about 
thirty minutes. Each diagram gives the curves of ten consecutive strokes 
of the indicator. The same indicator and spring were used for both 
cylinders. The 100 lb. spring used was a new one tested by Elliott Bros., 
who also supplicd the counters. 

2 Anthracite used was of the usual kind, from the Gwaun Cae Gurwen 
Colliery Company, Limited. 

3 Coke from Gas Light and Coke Company. 

4 As the trial lasted eight hours, instead of the usual working day of 
ten hours, one-fifth of the waste has been deducted. 

5 Rate of gas consumed was taken by shutting the inlet of gasholder, 
and timing the fall of holder 6ft., while engine was working. 

6 All the water used was pumped = from the river by engine and run 
to waste. Usually the water used for cooling an engine flows to and 


from an overhead 
, because Dowson gas could not be 


7 Coal-gas was used for this p 
taken from the main supplying the engine, and there was no separate 


It was not possible to determine the horse-power absorbed 


starting it, except with belting and a long run of shafting, 
&c. Messrs. Crossley state that this friction does not exceed 
15 per cent. of the maximum indicated horse-power; and at 
the normal speed of 160 revolutions, and with the mean pres- 
sures shown by the thirty-six indicator diagrams, the maxi- 
mum indicated horse-power was 173°6, and 15 per cent. of this 
equals 26-horse power. Two of the diagrams are given below. 

When good anthracite is used, the fire in the generator is 
not drawn more than once in two or three months, as the 
clinkers are raked out every day. At this mill it is usual to 
work the engine fifteen hours a day without stoppage, so that 
the loss of fuel during the night, while the generator is stand- 
ing, and when the fire is raked, should, strictly speaking, 
be spread over fifteen hours. If the plant were worked night 
and day, as in paper mills and other works, there would be 
no such loss except when the fires are raked once every 
twelve hours, and this would be very small, as all that is 
raked out, except the actual clinker and ashes, is returned to 
the generator or burnt in the boiler. The total water fed 
into the boiler during the trial was 80 gallons, or 1001b. per 
hour, including that required for the feed pump. Neither 
the boiler nor the steam piping were coated, and only 4:7 lb. 
of water were evaporated per 1lb. of coke consumed. The 
coke used in the boiler actually weighs nearly one-fourth of 
the anthracite used in the generator, and it may be fairly 
assumed that this can be improved. 






— Right Hand Cylinder — 
Mean Pressure 78.7 /bs per sq in 


— Scale /in=200 /bs —— 








— Left Hand Cylinder - 
Mean Pressure 80 /bs per sq in 
\ Seale tin 200 tos.— 
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However, taking the plant as it stands, and as it is worked 
regularly day by day, the consumption of anthracite in the 
generator—without allowing for waste during the night—is 
‘61 lb., or, allowing for waste, ‘7 lb. per indicated horse-power 
per hour. Thus any mill owner who requires steam for 
certain purposes, and can give the small amount required for 
the gas plant—about ‘8 lb. per indicated horse-power per hour 
—can get his motive power under the gas system, with the 
ma ire gram d low consumption of -7 lb. of anthracite per 
indicated horse-power per hour. Where anthracite cannot 
be procured at a moderate cost, ordinary gas coke of small 
size can be used, but instead of -7 lb. it will then be necessary 
to use about 11b. per indicated horse-power per hour. 
It may be added that the mill was formerly worked by a 
non-condensing compound beam engine, and that the gas 
engine which has taken its place has worked regularly nearly 
four months. The work of the mill varies very little, and it 
is satisfactory to know that the consumption of fuel during 
the trial agrees with the average consumption. 








TECHNICAL EDUCATION.* 


By Rozpert H. Situ, Professor of Engineering, Mason College, 
Birmingham. 
TECHNICAL education has become a terribly hackneyed subject, 


is either novel or interesting. But in the remarks I willl make to- 
night I do not intend to weary you with statistics, or to rate you 
for not spending so much money as other countries do. Neither 
will I describe or criticise the particular things done in the name 
of technical education in particular schools in this or other 
countries. These things have been done in a very full manner 
in numberless speeches, lectures, and books, and in the evidence 
given before the Royal Commissioners. Doubtless I could not 
express approval of a great deal that is actually done here 
and elsewhere ; but I myself am strenuously anxious for the 
development and extension of real technical education, and it 
would be an ungracious as well as a useless task to criticise 
narrowly the work of those men and women who are engaged in 
accomplishing, to the best of their knowledge and ability, the 
objects I have at heart. The subject is still in its infancy, at least 
in this country, and could not be expected to be at all fully under- 
stood, either in theory or practical detail. A true perception of 
its full bearing can only come out as the result of a somewhat 
extended experience and experiment in various directions, under 
the guidance of variously constituted minds, 

Criticism of details has been indulged in very largely, and 
further effort in that way, in however kindly a spirit it may be 
made, is hardly likely to be useful. For example, if I were to 
take to-night the programmes of a few British and Continental 
Technical Schools, and were to point out what I thought to be 
their faults, would a probable result be the improvement of these 
particular curricular! Certainly not. If 1 were inclined for 
such a task, private representations to the directors of these 
schools would be far more likely to have the desired effect. I 
am sure much more rapid advance under present circumstances 
can be made by each person, who has real knowledge of the 
subject, explaining in public the positive conclusions at which 
he has arrived, and reserving his negative criticism for more 
private use. There is plenty to discuss as regards the rationale 
of the matter, without descending to minute detail. The great 
curse of the common system of education in this country is 
the crazy a to secure uniformity of detail throughout the 
entire realm. This attempt is being persisted in, not in accord- 
ance with, but in direct opposition to, the mature judgment of 
the mass of the teaching profession. It was originally imposed 
from above, and is still maintained by forces having the same 
source. It never did represent in the slightest degree the 
development of knowledge and opinion among those having 
practical experience in the work of education. It does not now 
receive any support from the teachers, Iam wholly on the side 
of the teachers in this matter. It is the very first essential to 
good teaching of any kind that the teacher’s heart and mind 
should be enthusiastically engrossed in the performance of his 








outlet from the gasholder. 


* A lecture delivered before the Philosophical Institution, Edinburgh. 


—— 
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function, and no system could be invented which could more 
effectually prevent this than that which prescribes to each 
teacher oe detail of an almost mechanical routine designed 
in a central metropolitan office, The intellectual—no morg 
than, but just as much as, the industrial—development of r§ 
nation, is the result of the free interaction of the independent 
and variously trained unit minds of the nation. I will go 9 
far as to say that if you train ten thousand i according to 
exactly the same set of formulas in every detail, these ten thousand 
will in after life count very little more than one individual, in the 
work of helping on the progress of the people as a whole 
in moral, intellectual, and material welfare. In so far as they 
might count for more than one individual, they would do so jy 
virtue of the variety of character irresistibly imposed on them 
by hereditary tendency, and not in virtue of the educational 
system. 

7 Without considering minutiw, therefore, let us see what 
general principles are involved. It may now be a not inappro. 
priate time to do this, because, as most of you are probably 
aware, there is just now a rather violent recrudescence ¢f 
—— as to there being any real value at all derivable from 
technical education. One of our most influential engineering 
journals devotes leading articles to a ayer antagonism 
and endeavours to persuade its readers that all the money and 
time and labour now spent in this direction are not only lost, but 
are positively injurious to the pupils personally, and to the trade 
and industry of the country generally. If the cause of technica] 
education is to advance further in this country, it will be in the 
face of a vigorous and somewhat powerful hostile party. Again, 
there is even a great difficulty in finding among the friends of 
the cause any agreement as to what technical education consists 
in. And [ think the opposition that actually exists is due 
in great measure to this confusion and misconception as to what 
should really be called technical education and what technica] 
schools, 

There is a real difficulty at the bottom of these confusions 
and differences of opinion ; but I think it is no more than a 
difficulty in tbe use of language. First, are technical schools 
to provide ai/ the teaching that ought to be given to the pupils 
attending such schools, or are they to provide only such teach. 
ing as explains directly the practice of trades and professions ! 
If they are to teach ad/ that is required, many of the subjects 
taught in them must be such as aim at general culture and 
genera] training, and such as are therefore not explanatory of 
the principles, the science, or the art of any particular trade or 
— Are then such schools to be called technical schools ! 
f so, the teaching of such a school, taken as whole, is very apt 
to be called ‘‘technical teaching,” and all clear and detinite 
distinction between technical and non-technical subjects is apt to 
be lost. 
This difficulty occurs more in the earlier than in the later 
stages. This for two reasons. It would be against all liberal 
modern notions concerning education to encourage the practice 
of devoting a child, while still very young, to any particular 
trade—to settle for him without reference to his own wishes or 
bis own particular aptitudes, the development of which can only 
be observed later on, what will be his life occupation. For one 
thing such a practice involves a very evident waste of talent— 
it most surely lessens the whole productive capacity of the 
nation ; and, again, it is clearly unjust to the child. Secondly, 
however young the child may be when his future avocation 
is determined upon, it would be not only a miserably mean, 
petty, and cruel policy, but also from a utilitarian and mate- 
rialistic point of view, a most unwise policy, to confine his 
teaching to those subjects which have direct scientific or other 
bearing upon his future trade or profession. Let me, in passing, 
speak plainly and emphatically my belief upon this part of the 
subject, because advocates of technical education are very 
commonly accused of want of sympathy with general culture, 
Let me say, then, that if technical education were necessarily 
to interfere with the cultivation of the humanities in the broad 
and true sense of the word—if it were to prevent the acquisition 
of knowledge of the higher religious, moral, social and artistic 
relationships of man, in past and present generations, or the 
development of ever purer, more healthy and more refined social 
habits of thought, feeling and action—l for my part would vote 
for the suppression of technical education. Technical education 
is oven mainly directed towards the improvement of 
our material welfare alone. Such improvement is a good 
thing in itself, and it greatly helps on our progress towards moral 
and intellectual elevation. But to set it up as a thing more to 
be desired for itself than moral and intellectual excellence, is 
ross and sensual paganism with which I have no sympathy. 
e thirst for scientific knowledge of nature is a most healthy 
and commendable appetite, but the mere possession of knowledye 
is an extremely poor and worthless thing if it does not raise 
the character of the possessor to a higher social and philosophic 
level. To educate men solely towards technical skill and 
power would be to manufacture them into regiments of 


and it would appear difficult to find eis to say upon it that | machines, endowed with reproductive power directed alone 


towards supplying themselves with the fuel necessary for their 
continued existence. The mere maintenance of existence alone 
is not sufficient excuse or motive for the effort needed for 
such maintenance if there be not some ulterior and much higher 
aim. And, again, from the purely utilitarian and money-making 
point of view, let me declare my strong conviction that neglect 
of general culture, as distinct from the acquisition of knowledge 
and skill, in the early education of man or woman, is a decided 
mistake. The proverb, ‘‘ Knowledge is power,” is only a half 
truth. Knowledge is certainly an essential condition of power, 
but the man who, while possessed of all the knowledge that the 
whole register of sciences can give him, is still without character, 
is the most feeble and impotent creature in the conduct of human 
affairs, It is the man of robust, energetic, and facile character 
that succeeds in his profession, in trade, or in industrial pro- 
duction. To cncveed in this sense requires the faculty of 
dealing with meu, and he only can deal successfully with men 
who has a wide acquaintance with the thoughts, feelings, and 
motives of men, and is continually ready and able to take account 
of them. Observe that there are just three great and distinct 
subjects of study and training possible to child, man or woman. 
First, these thoughts, feelings, and modes and motives of action, 
of past and contemporary generations; and for this study, 
familiarity with spoken and written languages is of chief import- 
ance. Secondly, there is natural science in its widest sense, includ- 
ing chemistry, the mechanics of nature, geology, biology, and so 
on. Thirdly, there is the science of art and the practice of art, 
using the word art to indicate the whole result of man’s inventive 
and manipulative skill, as displayed in our manufactures, our 
engineering works, and in architecture, no less than in our music, 
our painting, and our sculpture, From the lowest and most 
purely money-making point of view, as well as from the highest 
and purest, I venture to assert that no measure of success in 
life is attainable by any man or woman in whose education any 
one of these three great classes of study bas been wholly ignored, 
and that the success of each must be in tolerably accurate pro- 
portion to the degree in which all three have been developed, 
Theoretical completeness in all three directions is impossible for 
any man. This is self-evident almost, and it may seem trite to 
draw the conclusion that no man may hope to obtain, during his 
short span of life, a perfect and complete education. But, 
however apparent this truth may be, it is essential that the 
educationist should ponder over it and realise its full meaning, 
because it is precisely here that we find arising the necessity of 
dividing and classifying individual human activities—the necessity, 
in fact, of specialising. We find the whole of adult activity 
specialised—in modern society the law of division of labour is 
carried out relentlessly from top to bottom—not the richest man 
in the country nor even the sovereign himself can escape it. 

(Zo be continued.) 
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RAILWAY MATTERS. 


THE Yorkshire collieries sent to Hull last month 
308 tons of coal, as against 164,808 in January of 1891; the 

167, rts from Hull to foreign countries reached 54,42] tons, against 
at 316 tons in the opening month of last year. Germany was the 
chief customer. : . 

Tue Birmingham Railway Carriage and Wagon Com- 
bas declared a dividend of 10 per cent. per annum for the 

f-year ending 3lst December last, and a bonus of 24 per cent., 
aking & dividend of 124 per cent, for the year on the ordinary 
ys ital, and 6 per cent, per annum on the preference capital of this 
company for the half-year. 

In the United States “there appears to be,” says an 
jectrical paper, ‘an unusual amount of interest in electric 
e tion on the part of steam railway officials, and it would not be 
a rising at any time to learn that electric roads of much more 
—r ing character than any that have yet been attempted were 
si er way.” Perhaps we are more easily surprised in England, 
or we certainly do not expect, judging from experiences lately, 
that we sball see anything of the kind. 


Tue London County Council have deposited the 

rliamentary estimate of the cost of constructing their proposed 
ramway across Westminster Bridge and along the Thames 
Embankment to a point under the Charing Cross bridge of the 
South-Eastern Railway over the roadway. The total length of 
this line is five furlongs seven chains, and the total estimated cost 
of construction is set down at £9616 8s, 6d., which includes 
£865 2s. 8d. for contingencies. These estimates, which are signed 
by Mr. Binnie, the engineer to the Council, give the average cost 
of preparing the roadway for the lines and reinstating the surface 
at no less than £5 4s, per lineal yard. 


Tur Secretary of State for Foreign Affairs has received 
a despatch from her Majesty’s Consul-General at Christiania 
stating that a notice for a further supply of coal during the current 
year has been issued by the Norwegian Trunk Railways. Tenders 
‘will be received up to March 4th next for 25,000 tons—2240 |b. 
per ton—of Shireoaks or Kineton-park best large locomotive coal, 
and 2000 tons Nimmo’s Longrigg navigation —_ steam coals, 
94,00 tons of the entire quantity to be delive at Christiania 
and 2200 tons at Frederikstadt. Further particulars may be seen 
on personal application at the Commercial Department, Foreign- 
office, between the hours of eleven and five. Tender forms, &c., 
should be applied for at the Head Director's office, Norwegian 
Trunk Railways, Christiania. 


Tue Parliamentary estimates for the construction of 
the proposed railway from Waterloo to Baker-street have been 
prepared in accordance with the standing orders of the House of 
Commons. These estimates, which are signed by Messrs. Galbraith 
and Church, the engineers to the London and South-Western Rail- 
way Company, and Mr. J. H. Greathead, the engineer to the City 
and South London Railway, set down the total cost of constructing 
this line, including £32,000 for contingencies, at £990,000, or at the 
rate of just under £330,000 per mile, the total length of the pro- 
posed railway being three miles six chains. The cost of the actual 
tunnelling is estimated at £438,435, including the tunnel under 
the Thames near Hungerford Bridge. The erection of the stations 
will absorb £189,500, whilst rg Spee 3 the permanent way is 
estimated to cost £5000 per mile. The railway for its entire length 
will be constructed underground. 


In their recently-issued ‘“‘ Engineering Trades’ Report,” 
Messrs. Matheson and Grant say:—‘‘ Railway carriage builders 
have suffered more from the collapse of South American credit than 
any other class, and the orders in view from all other sources are 
not likely to replace the loss from the Argentine and Brazil alone. 
The opportunities for supplying carriages for British lines are few, 
as the railway companies continue to develope their own factories, 
Tramcars are made by most of the builders, but the aggregate 
number required annually does not go far towards finding employ- 
ment. There has been recently a great d d for wag 
mostly for coal, and some firms have secured all they can make 
during the year. But large as these orders have been, the compe- 
tition for them has been very keen among the makers—about 
twenty in number—who are in a position to carry out the condi- 
tions of time and quality imposed. The application of continuous 
air brakes to goods and mineral trains, which must before long take 
lace, will call for certain modifications in and additions to stock. 
fn this regard the recent inter-colonial experiments in Australia, 
recently reported, are interesting and useful.” 


We have received a copy of Stanford’s new map of 
London and environs, showing metropolitan railways, tramways, 
and miscellaneous improvements, plans of which were deposited at 
the Private Bili Office, November 30th, 1891, for session 1892. 
The map shows, in addition to the usual topography, the railways 
and tramways in operation, sanctioned, pa gene bling and the 
boundary of the county of London. The size of the map is 
40in. by 27in., scale 2in. to one mile. The following is a list of the 
—_ and other works referred to in the map:—(1) Baker-street 
and Waterloo; (2) Central London (Live -street extension) ; 
(3) City and South London (Islington "etoneend (4) Great 
Northern and City; (5) Hamptead, St. Pancras, and Charing 
Cross; (6) London, Brighton, and South Coast; (7) London, Chat- 
ham, and Dover; (8) London, Tottenham, and Epping Forest ; (9) 
Manchester, Sheffield, and Lincolnshire ; (10) Midland ; (1) Royal 
Exchange and Waterloo; (12) South-Eastern; (13) Waterloo and 
City. The tramways are:—(14) London County Council; (15) 
London; (16) North Metropolitan. The miscellaneous Bills 
include:—(17) London Ceunty Council (General Powers); (18) 
Westminster (Parliament-street), &c., Improvements. 


In a report to the Board of [rade on a buffer-stop 
collision that occurred at Darlington station on the North-Eastern 
Railway on December 14th, Major Yorke says the collision was 
primarily caused by the driver entering the station at too high a 
rate of speed to enable the train to be pulled up by the use of the 
hand brake alone, and that he was relying on the continuous 
brake, which, however, failed for want of sufficient air pressure. 
This failure is not to be attributed to the brake itself, which was 
in perfect working order before and after the collision, but to want 
of air pressure in the reservoirs. It appears that the automatic 
governor, which regulates the speed of the donkey engine working 
the air pump, was out of order, and the driver had to control the 
donkey engine by the steam cock provided for the purpose. The 
driver thinks he was misled by the gauge, and that although it was 
registering 65 1b, there was nothing like that pressure available. 
After the collision, the brake was overhauled, and it was then dis- 
covered that the joint between the driver’s valve and the gauge 
pipe had been made with an asbestos washer, instead of a copper 
one as is usual, In screwing up the joint the asbestos washer was 
squeezed so as to partly, if not entirely fill up the passage through 
the gauge pipe, A small piece of the washer seems also to have 
become detached, and to have lodged in the gauge pipe. It 
seems that it is just possible that this small fragment may have 
acted as a species of valve, and while admitting the air under 
ressure into the gauge, have prevented the air from passing freely 

ck from the gauge, when the pressure in thetrain pipe wasreduced. 
Major Yorke thinks that the failure of the brake to act when 
required was caused by deficient air pressure, and this was due to 
the speed of the donkey engine having been too much 
reduced, But this does not — the driver for his neglect of 
the rule quoted above. The driver in this case is an old servant 
of the company, and though his disregard of the rule in question 
was the principal cause of the collision under consideration, he 
was, rey erg Be his own statement, only doing on this occasion 
what 4 had been daily in the habit of doing, apparently without 
reproof, 


D 








NOTES AND MEMORANDA. 


In Greater London 3781 births and 8157 deaths were 
registered, corresponding to annual rates of 34-3 and 28°6 per 1000 
of the estimated population. 


Ir would appear from Tesla’s experiments that high 
tension alternating currents cease to be dangerous when the fre- 
quency is great enough to make the work done at each alternation 
exceedingly minute. 


In London 2808 births and 2500 deaths were regis- 
tered last week, Allowing for increase in population, the births 
were 86 below, and the deaths 698 above, the average numbers in 
the corresponding weeks of the last ten years, The annual death- 
rate per 1 from all causes, which had been 40:0, 46:0, and 41:0 
in the preceding three weeks, fell to 30°6. 


Tue weekly return of the Registrar-General shows that 
the deaths registered last week in thirty-three great towns of 
England and Wales corresponded to an annual rate of 26-2 per 
1000 of their aggregate nn which is estimated at 
10,185,736 persons in the middle of this year. The rate in the 
previous four weeks was 32°1, 35:4, 33°0, and 28°7. 


An improvement in the nozzles used for induced 
and projected currents has been made by the Tilghman Sand Blast 
Company. The common nozzle is supplanted by a thin, radial slot, 
only zhpin. to Yyin. in width—that is to say, the narrow space 
between the two discs. The steam or air escapes from this slot 
into an annular tapering nozzle or intake disposed around the 
disc nozzle. It is based on the proposition that inductive force 
is as the areas in contact, and not as volume. 


Tue Florence Oil Field of Colorado, according to a 
paper by Geo. H. Eldridge, of the United States Geological Survey, 
is situated on the Arkansas River, near Canoro City, and thirty 
miles from Pueblo, Col. The oil-bearing zone occurs in the Pierre 
formation, the lowest strata of the Montana group of cretaceous 
rocks, which is here about 4000ft. thick. The most productive 
wells are 1155ft. below its top, or 2000ft. from the surface. There 
is then about 350ft. of barren ground, and then more oil is found. 
Below this is again 350ft. of barren ground, and finally, at the 
bottom of the zone, there are some small wells, The oil seems to 
have originated in the Pierre rocks. The percentage of producing 
wells to the number bored is 574, and the wells yield from five 
barrels up to 250 barrels per day. The total yield of the district 
in 1890 was about 1200 barrels per day, but the wells could yield 
2000 barrels per day of 31 deg. Baumé oil. Out of 300,000 barrels 
of crude oil there was produced last year 100,000 barrels of illumi- 
nating and 5000 barrels of lubricating oil. 


At a recent meeting of the Physical Society a ‘‘ Note 
on Interference with Alternating Currents” was communicated by 
Mr. M. H. Kilgour. In the discussion on the paper Professor 
Ayrton said the first object of Mr. Kilgour’s paper was to inquire 
whether the dread of rise of voltage occurring when concentric 
mains were used need exist. When Dr. Fleming’s paper was read 
the , ace idea was that concentric cables were dangerous. In 
the discussion on it, he, amongst others, had pointed out that the 
chance of a large rise of pressure was not a serious one. Mr. 
Kilgour had now shown that the range of capacity over which a 
particular rise could occur is inversely proportional to the 
maximum rise possible in the particular circuit. When the circuit 
was such that a large rise was possible, the probability of any 
serious rise taking place was very small, hence the fears of large 
rises were more or less unfounded. The second part of the paper 
was to show that ordinary problems on concentric cables could in 
practice be treated with sufficient accuracy by assuming the 
capacity localised at either end of the cable, instead of distributed 
along its length. 


AT a recent meeting of the Meteorological Society, Mr. 
W. Marriott gave the results of the investigation undertaken by 
the society into the thunderstorms of 1888 and 1889, which he 
illustrated by a number of lantern slides. The investigation was 
originally confined to the south-east of England, but as this 
district was found to be too circumscribed, it became necessary to 
include the whole of England and Wales. After describing the 
arrangements for collecting the observations, and the metho ds 
adopted for their discussion, Mr. Marriott gave statistics showing 
the number of days on which thunderstorms occurred at each 
station ; the number of days of thunderstorms in each month for 
the whole country ; the number of days on which it was reported 
that damage or accidents from lightning occurred ; and also the 
number of days on which hail accompanied the thunderstorms. 
In 1888 there were 113 days, and in 1889 123 days on which 
thunderstorms occurred in some rt of the country. The 
number of days with damage by lightning was 33 in 1885, and 
38 in 1889 ; and there were 56 a in each year on which hail 

panied the thunderstorms. The tables of hourly frequency 
show that thunderstorms are most frequent between noon and 
4 p.m., and least frequent between lam. and7a.m. MThunder- 
storms appear to travel at an average rate of about 18 miles per 
hour in ill-defined low barometric pressure systems, but at a 
higher rate in squally conditions, e author is of opinion that 
individual thunderstorms do not travel more than about 20 miles ; 
and that they take the path of least resistance, and are conse- 
quently most frequent on flat and low ground. The author 
believes that the thunderstorm formations are smal] atmospheric 
whirls—in all respects like ordinary cyclones ; and that the whirl 
may vary from one mile to ten miles or morein diameter. There are 
frequently several whirls near together, or following one another 
along the same track. 





In his recent address to the Meteorological Society 
Mr. Baldwin Latham, M. Inst. C.E., observed that at certain 
particular seasons of the year it was possible to indicate the 
direction and volume of the flow of underground streams, even 
when they were at a considerable depth, owing to the formation of 
peculiar lines of fog. Upon comparison with underground tem- 

ratures, which were taken at the same period, it was found that 
in the temperature of the ground there was for most months in 
the year an effectual check against the escape of the vapour 
arising from water in the ground, for the temperature of the 

round acted as a condenser, for, as a rule, except between 
Riotember and November, there is always some strata of the 
ground within 25ft. of the surface which is colder than is due to 
the tension of the vapour given off by the ground water; but 
about the month of September or October there are limited periods 
when no part of the ground between the ground water-line and 
the surface is colder than the ground water. Consequently in 
these short periods vapours readily escape from the ground, and 
when accompanied by cold air and a clear sky, as often happens 
in September and October, then it is that these particular fog 
lines appear which indicate the presence of ground water. It 
appears that in nature there are constant checks supplied against 
the inordinate loss of water from the surfaces which receive it, and 
very dry surfaces are often compensated to a considerable degree 
¥ the moisture which is condensed in them, owing to the difference 
of temperature between their surface and that of the atmosphere ; 
whilst with the deeper waters, as long as the vapours can serve the 
uses of vegetation, an effectual check by the temperature of the 

und is provided, so that these vapours are condensed within a 
imit from the surface sufficiently near to be brought up by 
capillarity to serve the requirements of the growing plant; and 
possibly it is by reason of this — in nature that our great 
chalk y Hed that contain the subsoil water at considerable depth 
below the surface do not suffer so much in a dry season as other 





lands in which there is no subsoil water. 


MISCELLANEA. 


Tue Anti-fire Exhibition in St. Petersburg opens in 
May next. Intended exhibitors should apply for space to the 
Managing Committee—No. 2, Panteleymonowsky - street—till 
March 13th. The reception of exhibits will begin on April 15th. 


A MEETING of the Association of Birmingham Students 
of the Institution of Civil Engineers was held on Thursday 
evening at the Midland Institute. The president, Mr. J. Edward 
Willcox, A.M.I.C.E., was in the chair, A paper was by 
Mr. T. Rooke, Student Inst. C.E., ‘‘On the Design and Construc- 
tion of Dynamos,” which was followed by an interesting discussion. 


THE twenty-two knot cruiser Blenheim left Plymouth 
on Tuesday morning for a four hours’ forced draught trial, but 
almost as a matter of course had to return to Portsmouth, after 
having run one hour of her trial, with the tubes of three of her 
boilers leaking so badly that the trial had to be abandoned. 
Forced draught does not suit the Admiralty double-ended boilers. 


At the Toyston Colliery, near Amble, Messrs. Allison 
and Dowson, of Guisbrough, the lessees, after passing through 
workable seams, have found a bed of steam coal, 6ft. 6in. thick, 
at a depth of forty fathoms. The pit is near the Amble branch 
of the North-Eastern Railway, and within two miles of Amble 
Harbour. Mr. Fishwick, late of Sunnybrow pit, has been ap- 
pointed manager of Messrs, Boleckow, Vaughan, and Co.’s Bin- 
chester Colliery, near Bishop Auckland. 


Tue Liverpool papers of the 10th inst. contain the 
following report of Mr. Deacon, of Westminster, engineer of the 
Vyrnwy works, to the Water Committee of the Liverpool Corpora- 
tion :—‘‘ Out of a total distance of 805ft. from the centre of the 
Lancashire shaft to the centre of the Cheshire shaft, 568ft. had 
been driven and lined up to the evening of Saturday, the 6th inst. 
During the three weeks ending the 6th inst., the rate of progress 
has been 51ft., 48ft., and 51ft. per week respectively, making a 
total in the three weeks of exactly 150ft. of tunnel driven and lined.” 


Messrs. Ernest Scott anD Movuntatn, Close Works, 
Newcastle-on-Tyne, are fortunate in being in full work during the 
present extensive strike on the Tyne, as their men remain at work 
in all departments. They, however, were the victims of a strike 
about a year ago, of a very similar character to that now going on, 
and which arose from disputes between two classes of their foundry- 
men, resulting in the entire loss of employment to all the brass- 
founders in their works, the work being since then satisfactorily 
accomplished by men brought from other departments, against 
whose use in the brass works the brass founders had struck. 


Tue Cleveland gas war, in which the city is contending 
for a 60 cent rate, has, according to the New York Engineering 
Record, develo the fact that the gas company has watered its 
stock from 100,000 dols. to 2,500,000 dols. in the forty years its 
charter has been running, and that it now pays no less than 150 per 
cent. annually on all the money ever actually invested in the plant. 
All the extensions have been made out of profits. The gas is now, 
and for a number of years has been, adulterated with naphtha ; and 
unnecessary pressure is used so that gas is forced through the 
burners so rapidly as to prevent proper combustion, thereby 
causing increased cost to the consumer. 


Messrs. GALLOwAyYs Lim1TED, Manchester, havereceived 
the order for the six boilers and four large engines for the Man- 
chester Corporation electric light installation. The boilers will be 
30ft. ey by | 8ft. diameter, of gin. steel plates, for 125 lb. pressure, 
and will be fitted with mechanical stokers as well as double sets of 
steam and feed arrangements. The engines will be vertical, 17in. 
and 34in. cylinders, 3ft. stroke, each to give off 360 brake horse- 
power (or 1440 in the aggregate), with a piston speed of 500ft. per 
minute, and will be provided with special arrangement of con- 
denser, All has to be at work by the end of July. The electrical 
engineer is Dr. Hopkinson, of Victoria-street, Westminster. 


Tue Royal Agricultural Society's trials of ploughs 
competing for the prizes offered by the Society will take place 
in the neighbourhood of Warwick, on Monday, February 22nd, 
1892, and following days. The trials in Classes 1 (single furrow 
ploughs for light land) ; 3 (single furrow ploughs, best adapted for 
a press drill and broadcast sowing); 4 (two furrow ploughs) ; 
5 (three furrow ploughs) ; 6 (digging ploughs for light land) ; and 
8 (one-way ploughs) will be held on the farm of Mr. R. Horton, 
Sherborne, Warwick. The trials in Classes 2 (single furrow 
ploughs for strong land) ; and 7 (digging ploughs for heavy land), 
bg be ae on the farm of Mr. John Palmer, Hampton-on-Hill, 

arwick. 


THE progress made with the construction of the pon- 
derous battleship Ramillies, the largest and most powerful steam- 
ship ever built, in the yard of Messrs. J. and G. Thomson, of 
Clydebank, has been most satisfactory, in spite of labour troubles, 
and the firm intend launching the great vessel on March Ist. This, 
the first of the four first-class armour-clad vessels intrusted by the 
Admiralty to private builders, measures about 14,150 tons and is 
designed to indicate about 13,000-horse power. The belt of armour 
round this fighting ship is composed of plates 18in. thick, each 
weighing 30 tons. Some of the heavier plates, which are to be 
placed on the barbettes after the vessel is launched, will weigh 
about 37 tons. Her Grace the Duchess of Abercorn will probably 
perform the ceremony of naming the vessel. 


Tue first of the two 12in. breech-loading rifles for the 
coast defence vessel Monterey, and the first rifle of so large a 
calibre to be completed by the Navy Department, was, according 
to the Army and Navy Journal of the 16th instant, shipped from 
the Washington Gun Foundry for San Francisco on Saturday. It 
is being transported on a car made especially for it. It isa steel 
girder flat car, running with sixteen wheels, and will be returned 
from San Francisco to take back the other 12in. gun, and then the 
two 10in. guns for the same vessel. A San Francisco dispatch of 
January 16th says: Four 8in. steel rifled cannon, which arrived 
here recently from Washington, will soon be mounted in the new 
fortifications about the bay. Within twelve months six 8in. rifies, 
two muzzle-loading, have been received from Washington. 


In a lecture on “The Induction Coil,” at the Royal 
Institution on Saturday, by Professor Fleming, the employment of 
transformers for raising or lowering the pressure of alternating 
currents was illustrated by experiments in which a current of elec- 
tricity, sent from the Deptford station of the London Electric 
Sieur Corporation, and supplied to the lecture table at a pressure 
of 100 volts, was raised to 2000 volts by means of a Mordey trans- 
former. At this high pressure it was sent across the room by 
means of two very thin wires; then reduced again in pressure to 
100 volts by another transformer, and used to illuminate a large 
incandescent lamp. The lecturer pointed out that a great economy 
was effected in the cost of transmission of the energy by thus 
sending the current at high pressures, and concluded with a brief 
description of the alternating current transformer station at Rome, 
which supplied, he said, 20,000 lamps by means of transformers. 
Preparations were being made to utilise a part of the energy of the 
Falls of the Anio at Tivoli for this purpose, A turbine plant of 

-horse power had been put down, which would drive dynamos 
generating electric currents at 5000 volts pressure. The current was 
then to be transmitted across the Campagna for sixteen miles, and 
reduced in pressure by transformers in Rome for use in the public 
and private buildings. Energy would thus be conveyed from the 
Tivoli Falls sufficient for 40,000 lights in Rome. It was expected 
that this plant would be in operation in the summer of this year. 
The lecturer pointed out finally the enormous extension of electric 
lighting, which wasjdue to the employment of induction coils or 





transformers. 
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UXBRIDGE WATERWORKS.—TRIAL OF CYCLE 
GAS ENGINES AND PUMPS. 

WE illustrate above and on page 129 the engines and 

pumps of the plant which has been erected for the 

Uxbridge District Local Board of Health, for the water 


supply of the town of Uxbridge, by the British Gas Engine | 


and Engineering Company, London. 

We are enabled to put before our readers the general 
arrangement and details of this installation, which is novel 
in several important details. The specification for this 
work comprised the construction and erection of duplicate 
gas engines and pumps, to be worked by Dowson gas, each 
set to be perfectly independent of the other, to pump water 
from a well 100ft. deep, and to deliver it into a reservoir 




















S"h AN | 


INDICATOR DIAGRAMS FROM PUMP 


about 1} miles away at an additional elevation of 110ft., 
thus making the total lift 210ft. when the water is low in 
the well. 

The contract was to deliver 10,000 gals. per hour, with a 
consumption of fuel not exceeding 28 1b. per hour, including 
the coal used in the gas producer and the coke in the small 
steam boiler. As itis necessary at certain times in the day 
to deliver water to a higher service, the contractors also had 
to tee to deliver 8000 gals. per hour at a total lift of 
260ft. with the same fuel consumption. 

The contractors also had to remove an existing horizontal 
steam engine, gearing, and the pumps which were previously 
doing this work. This engine, though not of recent con- 
struction, may be said to be of modern type, having an 
adjustable cut-off. It was supplied with steam by a Lanca- 
shire boiler, the consumption of coal being between 1} and 13 
cwt. per hour. The selection and construction of duplicate 
pumps for the work involved some difficulties. As the well in 
which the pumps had to be placed is only 5ft. in diameter, it 
will readily be seen that the ordinary construction of large 
slow-moving pum could not satisfactorily have been 
applied. The somewhat bold scheme of employing, compara- 
















































































tively speaking fast-running 
below the surface was resorte 
there is no precedent for such an arrangement, but | the well necessitates a somewhat unusual arrangement of 


the satisfactory manner in which they work shows that 
Mr. Atkinson was perfectly justified in adopting the arrange- | plicated casting; otherwise they are ver 
ment shown. Referring to the engravings, it will be seen | arranged for getting at the valves. 
that each of the two engines is placed with a fly-wheel | shown in our illustrations on this 

| overhanging the well. On these fly-wheels there is placed | 
| Joseph Tomlinson, Past-President of the Institution of Mecha- 
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MEAN DIAGRAMS FROM CYCLE GAS ENGINE 


a crank pin with an extended flat foot or base, with slots in 
it to enable it to be adjusted for varying length of stroke. 
The stroke of the pumps can be thus varied up to a maximum 
of 18in. The pumps are 5in. in diameter, and are made in 
all respects as the pumps which the British Gas Engine and 
Engineering Company has usually constructed for such 
purposes. They have very large valves, well guided, with 
carefully-proportioned springs on them to insure gentle and 
quiet closing; very large suction and delivery air vessels, 
placed above the level of the pane and as close to the 
valves as it is possible to get them. The —- istons, as 
shown by the engravings on page 129, are pac eA with cup 
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pumps at such a depth, leathers, which work in gun-metal liners in the working 
d to. As far as we know, barrels. It will be seen that the position of these pumps in 


the various pipes and passages, thus making a rather com- 

conveniently 

These details are fully 
e. 

The work was carried out et ty the supervision of Mr. 


nical Engineers, and was finished to his satisfaction. On 


' completion he had them tested to see if they fulfilled the 


conditions of the contract, and in the figures he has given of 
one of these trials are shown the very complete and 
careful manner in which they were conducted. The condi- 
tions of the trial had been determined, and the results 


| obtained are given in Table I. in the report sent us by Mr. 
| Tomlinson, which follows. 
| Tomlinson’s report by one which gives the numerical parti- 
| culars of the observations made during the trial, including 
| those of the engine, the pump, and the Dowson gas producer. 


This table is preceded in Mr. 


This table we omit through want of space. After the trial 


| dealt with in Table I., the estimated friction of the main, 
| which had been calculated to be equal to twenty-five addi- 
| tional feet head, was found to be an over-estimate, and this 
| extra load was not imposed upon the pumps. 
| number of services are connected directly to the rising main, 
| allowing such a quantity of water to be drawn off in transit 
| that sometimes only a small percentage of the water was 


A large 


delivered into the reservoir. 

A further trial was made on the 4th December for our 
information, and at which Mr. Tomlinson and Mr. Atkinson 
were also present. The trial was of five hours’ duration, and 
was made with the engine to the left in the plan, and its 
pump. Mr. Tomlinson, who has taken a great interest in 
this plant, wished to obtain as accurately as possible the 
actual duty of the pumps, and with this in view, alternative 
calculations were made resulting in the figures given below. 
For this purpose the actual lift up to the gauge was added 
to an estimated amount of friction up to this point, the 
additional head being calculated from the indications of the 
pressure-gauge corrected for an error which was found in it 
on testing. The only question which may arise in connection 
with these results is as to whether the pumps deliver 
their theoretical quantity, less the allowance of 4 per 
cent. Of this we have no doubt, for we have seen numerous 
indicator diagrams taken from similar pumps made by the 
contractors showing an absolutely rectangular form, as will 
be seen from that herewith, which is taken from one of the two 
pumps recently supplied to the Danish State Railways. 
The engine indicator diagrams show the general character 
of those taken during Mr. Tomlinson’s first trial. The pump 
which was used in our trial worked remarkably smoothly, 


and without the slightest sign of shock or vibration on the 
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ee rods, clearly showing that the pump barrels must have 
en absolutely filled at each stroke. 

The engines ran at an average speed of eighty-six revolu- 
tions per minute, the economical result being remarkable for 
80 low a speed, the usual speed of this size of ‘ Cycle” 
engine being, we are informed, from 110 to 120 revolutions. 
This is a necessary feature in an engine made for driving 
pumps directly. The engines are easily started, with the 
pumps attached, by means of compressed air, a small sepa- 
rate gas engine, driving one of Atkinson’s air compressors, 
providing the compressed air necessary. To relieve the 
pumps during starting a bye-pass is arranged, which allows 
water to circulate through the pumps without being delivered, 
or if preferred, and as is usually done, air is pumped down 
into the suction air vessel, enabling the pumps to start 
pumping air instead of water. This latter arrangement is 
also necessary to enable the air vessels to be charged with 
air, as the water would rise in the well to the level of the 
ground. It will be seen that air could not ctherwise be got | 
into these vessels without forcing it in, excepting when the 
water is down below the level of the pumps. Just below the 
level of the pumps the contractors have fixed a cast iron 
bulkhead, thus shutting the water out from the well, and 
preventing the pumps from being drowned, if at any time 
pumping should be discontinued from any cause. 

It will be seen from the drawings how much more simple 
this arrangement is than the old style of gearing, belting, 
clutches, &c., with their inevitable wear and tear; and it isa 
somewhat remarkable result to obtain with deep-well pumps 
& mechanical efficiency of 64°59 per cent. between the indi- 
cated horse-power in the engine and the water horse-power, 
considering that the plant was only recently erected. Equally 
noticeable is it that 11-1 per cent. of the units of heat in the 
fuel were actually converted into water horse-power, and in 
one trial 15°5 per cent., and 17:3 per cent. in the other con- 
verted into indicated horse-power, assuming the fuel to have | 
& calorific value of 14,000 units. This latter figure, we 
believe, shows the most economical result ever obtained with | 
any kind of gas engine on any accurate and trustworthy trial. | 

The contract price, including removal of old plant—which | 
remains the property of the Uxbridge authorities—was £1486, | 
& much lower figure than it could possibly have been carried | 
out for with any other arrangement. The saving in cost of | 
fuel in this instance will amount to between £300 and £400 | 
perannum. The plant is intended to work night and day con- | 
tinuously, and hence the outlay will be covered in a few years | 
from this saving alone. These figures are well worth the | 





| with advantage. 
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consideration of the numerous waterworks authorities who 


are using old and extravagant machinery. 
report runs as follows :— 


Mr. Tomlinson’s 


Sir,—On October 17th I made a trial of a new pumping plant at 
the Uxbridge Waterworks, on behalf of the Uxbridge Rural 
Sanitary Authority, and as this trial was unique in several respects, 
it is consequently of considerable interest to engineers. I have 
pleasure in sending for your use the following, having been 
requested to do so by the British Gas Engine and Engineering 
Company, Limited, who gave me every facility for making the 
trial as complete and exact as was possible under the circum- 
stances :— 

The plant consisted of 15-horse power nominal Atkinson’s patent 
gas engines placed over the mouth of the well and coupled direct 
to double-acting pumps, placed 80ft. below the surface. The 
engines are driven by ‘“‘ Dowson” gas, the gas house being placed 
adjoining the engine-house, and everything is in oe excepting 
the gas-holder, which might also have been duplicated or larger 
A separate engine, small air compressor, and air 
receiver are fixed for the purpose of starting the engines. The 
pumps are Sin. diameter, with a maximum stroke of 18in., adjust- 
able, however, to a minimum of 104in, At the time of the trial 
they were working at exactly 16in. The well is lined to below the 
level of the pumps with cast iron cylinders, the engines being 
securely bolted to these cylinders at the top, an absolutely rigid 
connection is thus formed between the engines and the pumps. 
The pump rods consist of 3in. steel tubes, gin. thick, coupled 
tagethen Ly means of Delta metal sleeves, into which they are 
firmly secured and pinned ; these sleeves are 9ft. 8in. distant from 
each other, are 2ft. long, are turned on the outside, and each of 
them works in bored guides, thus also forming a rigid connection 
between the crank pin and the pump piston. 

Mr. Atkinson argues, that having perfectly rigid connections in 
this manner, it is quite immaterial how far the pumps are from 
the engines, if the momentum of the pump rods is carefully 
provided for; he has for many years been in the habit of working 
pumps at very high speeds connected directly to his engines and 
fixed on them, and although the speed at which these pumps are 


| driven—namely, 86 revolutions per minute—is, I think, without 


doubt the highest speed at which ay well pumps have ever been 
driven, I see no reason to question the suitability of his arrange- 
ment; and the smoothness with which the pumps work, the total 
absence of any vibration in the well, and the silence of the valves 
testify to the correctness of his views. 

The trial commenced, as will be seen by the accompanying table, 
at 11.30 a.m., at which time the preliminary readings were taken; 
all fuel, excepting that weighed out, was locked up; readings 
were taken by myself with assistance; those not taken by myself 
I checked personally as soon afterwards as possible; the readings 
on the counter, however, being of the most importance—so far as 
taking them at the exact time is concerned—were taken by myself. 
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The trial continued without a hitch and with perfect regularity 
throughout the six hours. It will be noted that for about an hour, 
from 3.30 to 4.30, the pressure in the mains increased to at one 
time 671b.; this was done purposely, as a part of the contract was 
to deliver water at a higher level than ordinary at special times. 
An attempt was made to do this at the commencement of the 
trial, but owing to the draught on the mains no water was delivered 
into this higher service. 

Unfortunately there were no possible means of actually measur- 
ing the water, and consequently I have taken the gross capacity of 
the pumps, deducting 4 per cent. for slip and loss. Mr, Atkinson 
is of opinion that 1 per cent. would have been sufficient, as similar 
pumps have frequently been tested by various parties, delivering 
into large tanks on a weighing machine, never giving less than 99 
per cent., and as the pump indicator diagrams are absolutely rect- 
angular, this contention may be right; however, to be on the safe 
side, I deducted the 4 per cent. 

The total lift when the water is down in the well to water level 
in the reservoir, about a mile and a-half away, is, as given by Mr. 
Eves, the surveyor, 210ft. In the table, the allowance for fric- 
tion in rising main is given as 25ft., but as there are service connec- 
tions on this rising main, it is possible that the greater portion of 
this 25ft. should not be credited. I have given the water horse- 
power as 12, including the friction, making the fuel consumption 
per water horse-power 1°486 lb., being doubtlessly a somewhat better 
result than it should have been. As,however, it is difficult to estimate 
what it really was, I have calculated the results without any allow- 
ance for friction in main, in which case the water horse-power is 
10°7 and fuel consumption 1°66 lb. per water horse-power per hour. 
The actual results will lie between these figures. 

With respect to the results given for indicated horse-power, 
there cannot be any material inaccuracy; the diagrams were 
taken with aCrosby indicators, were very uniform, and the misses cut 
out by the governor were carefully taken throughout the whole 
trial. It will be seen that an indicated horse-power was obtained 
for 1-067 lb. of fuel per hour ; to the best of my belief this is the 
lowest fuel consumption that has ever been obtained by any 
description of motor, more especially when it is considered that 
the engine was only giving out 16-705 indicated horse-power, and 
not more than three-quarters of what is was capable of doing. 

The consumption per water horse-power is equally remarkable 
when it is considered that it was obtained with deep well pumps. 

In considering the fuel consumption in comparison with steam 
engine trials, it should be borne in mind that nearly one-fifth of 
this fuel was common gas coke ; the engines had only been at 
work a short time, and doubtless were still somewhat stiff ; the 
— rod guides also were fitted quite tight, imposing resistances 
which are certain to decrease, The small steam boiler was un- 
covered, and, notwithstanding half the grate being bricked over, 
it was difficult to keep the steam pressure down ; occasionally the 
furnace door had to be opened wide to check the steam rising. I 
have no doubt that ultimately better results will be obtained. 
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I have taken considerable interest in this installaticn, and it 
afforded me much pleasure to be able to certify that the British 
Gas Engine and Ergineering Company pleted their contract in 
a thoroughly satisfactory manner,and that the work has been 
carried out substantially and efficiently. 


TaBLE I.—Result of Trial. 








Total lift with waterdown .. .. 210ft. 
Allowance for friction in main. . 25ft. 
Extra for high service. . on 13 565 
248°565 
Deduct for head of water in well during first half of trial .. 185 
Mean head against pumps.. .. .. .. .. .. .. «- «. 280ft. 
Total revolutions in six hours .. 80 955 
Stroke of pumps .. .. .. .. léin. 
Mean area of pump 18-06in. 


Oe OS 18°06 10,764 gallons per hour gross. 
277 x 
Allow 4 per cent. for leakage and slip = 431 


Net quantity of water in gallons per hour .. 10 333 
Total fuel usedinsix hours .. .. .. -. 107 lb. 
Total fuck peroour =... 2. ce ce oe oe ce oe 17°833 Ib. 
ve = 580 gallons pumped per peund of fuel. 
‘ 
10,833 x 10 x 280 _ 19 water H.P. 
33,000 x 60 


Diameter of cylinder = l4in.; working stroke, 14,4in.; mean revolu- 
tions, 85-986 ; mean of mean pressures = 46°325 lb.; mean misses per 
min = 20°6. 

158°9 x l4y’s_ x 85°986 x 46°325 

33,000 x 12 
86-20°6 = 65°4 mean number of ignitions per min., 86: 654 
: 221965 : 16°705 I. HP. 

= = 1°067 lb. of fuel per indicated horse-power per hour. 
17-833 

2 
se = 3471°1 units of heat in coal per minute. 
19 x 10.000 _ 


= 21°957 I.H.P. when there are no misses. 








= 1°486, total fuel per water H.P. per hour. 





eras 527-7 units of heat in coke per minute. 

x 

3471°1 + 527°7 = 8998°8 x 772 = 8.087,074 foot-pounds in fuel per minute. 

12 x 33,000 = 396,000 foot-pounds in water H.P. 

3,087,074 : 396,000: : 100: 12°83 Efficiency per cent. of total heat in fuel 
in water H.P. 

Foot-pounds in 16°705 I.H.P. = 551,265. ; 

3,087,074 : 551,265 : : 100: 17°85 wei aa cent. of total heat in fuel 
in 1. H.P. 

16°705: 12 :: 100: 71°283 Efficiency of machinery. 

Alternative results.—The results of trial are based on the 
assumption that the estimated friction in the rising main to 
the reservoir, about 14 miles away, was incurred, but from sub- 
sequent inquiries it was found t a considerable number of 
services are taken off this rising main, and the alternative calcula- 
tions are based on the actual lift up to a pressure gauge in engine- 
room, the estimated friction of water in rising main in well and up 
to this gauge, and the indications of this gauge as per table. To 
insure accuracy this gauge was tested by Messrs. Dewrance and 
Company, as shown below :— 


Corrections for error of gauge. 

Standard Pressure shown 
pressure. on nt 

OD ee ae en) ce on ees & = 1-695 

50 F) See oe oe mean error 12 = 1°625lb. 
Mean height of water in well toground level .. .. .. 98ft. 
Height of gauge above ground level ‘— -e” oe a ae 
Mean pressure on gauge, as per table, 44°88. 
44°88 — 1 625 = 43°255 actual mean pressure. 

odie, « ink, dra dete ea an ee ae ee 99°79 
Friction in rising main inwell .. .. .. .. .. «- 4 





Mean head against pumps.. .. .. .. .. «2 «. «. 206°79 
10,333 x 10 x 206-79 re 
33,000 x 60 = 10°79 water H.P. 
17-833 : 
10°79 = 1°652, total fuel per water H.P. 
10 79 x 33,000 = 356,070 foot-pounds in water H.P. 
3,087,074 : 356,070 :: 100 : 11°534 efficiency per cent. of total 
heat in fuel in water H.P. 
16°705 : 10°79 : : 100 : 64°59 efficiency of hi 
J. TOMLINSON, 
President, Institution of Mechanical Engineers. 
London, December 30th, 1891. 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
ourseives ) 





STEAM ENGINES FOR SHIPS OF WAR. 


Str,—Mr. Jennings Campbell is not very courteous, but this is 
excusable, because he is now and then amusing. He makes, Sir, 
statements of facts with which I have been familiar for years, and 
then asks me “If I would be surprised to hear them?” I can 
satisfy his curiosity on this point by assuring him that I am not 
surprised at all. Perhaps it may surprise him to know that I have 
talked over the whole subject of momentum with Mr. Rigg years 
ago, and learned a great deal from that gentleman. Mr. Holmes’ 
text-book has been on my shelves almost from the moment of 
publication. The late Professor Rankine was a personal friend of 
mine. I merely make these statements to satisfy Mr. Campbell 
that he can probably tell me very little about a steam engine in the 
way of facts that it will surprise me to know; and as for opinions, 
I have long given up feeling surprise at them. 

As to the main portion of Mr. Campbell’s letter, I begin at 
once by saying that it contains a proposition which is either flatl 
untrue, or else I have entirely failed to grasp your correspondent’s 
meaning. 

It will be remembered that he proposed to alter the cut-off in 
the high-pressure cylinder from about five-eighths to about three- 
eighths, or even one-fourth, andI pointed out that if he did this he 
must very greatly increase the size of his engine to get the same 

wer. 

In his last letter he has, Iam glad to see, abandoned the very 
early cut-off, so far admitting that superintending engineers are 
not such fools as he thought, and tells us that by cutting-off at 
*42 in a cylinder 203in, diameter, instead of at °625 in a 17in. 
cylinder, and making the intermediate cylinder 33in. instead of 

in., we can get 9 per cent. more power with exactly the same 
steam used. Now, inasmuch as the cylinder capacities are nearly in 
the inverse ratio of the points of cut-off, it follows that the same 
weight of steam enters each cylinder per minute. Indeed, your 
correspondent, although he says nothing of revolutions, admits 
this. Mr. Campbell then apparently wants us to believe from his 
diagram that he will get a higher average cylinder pressure out of 
a cubic foot of steam expanded in the 20fin. cylinder than he could 
get in the 17in. cylinder. As this appears to me to involve a 
direct contradiction, I wait for an explanation. As the thing 
strikes me, Mr. Campbell has probably used a real diagram in 
preparing his full line di m, while the dotted line diagram is 
purely theoretical. In spite of the extra expansion in the bigger 
cylinder, the pressure at exhaust appears to be about the same; at 
all events, the initial pressure in the intermediate pressure cylinder 
is the same in both engines, and in it we have a much larger 
diagram obtained with the same weight of steam. Mr. Campbell 
must surely have 4 pone to state something that will account for 
these things, or else I have overlooked it. 

I am sorry that I did not make myself clear about cut-offs. What 
I want toconvey is this—in any receiver engine the high-pressure 


cylinder is for a portion of its time out of communication with the 
receiver on the steam side. ‘The low-pressure is then taki 
steam from the high-pressure cylinder on the exhaust side an 
from the receiver, and a steady fall of pressure goes on on the ex- 
haust side in the high-pressure cylinder, on the steam side in the 
low-pressure cylinder, and in the receiver. Let us “— that 
we have a right-angled compound engine. A little before the 
moment the low-pressure piston arrives at half-stroke the high- 
pressure exhaust takes place, with, of course, the effect of raising 
the pressure in the receiver and in the low-pressure cylinder, when 
the rise means so much waste for very obvious reasons. I recollect 
coming across a blowing engine, where this result was very app 
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areguiar hump being raised in the low-pressure diagrams. Of 
course, if the low-pressure admission port closes just at the instant 
the exhaust opens, this action cannot take place, and this means 
ractically that steam should be cut off at about half-stroke in the 

Co ebemne cylinder. I had in my mind when I wrote a com- 
pound not a triple engine. Your correspondent is, of course, per- 
fectly right as regards triple engines. The cut-off takes place 
early in the low-pressure cylinders of such ships as the Etruria for 
this reason. As the cranks are divided equally, about 30 per cent. 
is the proper point of cut-off, just as I have said. F 

Finally, permit me to ask Mr. Campbell if the dotted diagrams 
he gives have any foundation in fact? ae 

A splendid diagram can be worked out if only he will ignore 
aiiier condensation and other sources of loss, The prettiest 
argument I have seen for a long time is Mr. Campbell’s. you 
increase the size of your engine and add to its power 9 per cent. 
Then availing yourself of this, ou reduce it in dimensions by 9 per 
cent., and so get back to where you started, securing in some 
mysterious way a saving of 9 tons of coal in every 100 tons. Won- 
derful really ! SUPERINTENDING ENGINEER. 

February 8th. 





Sir,—Mr. Jennings Campbell will not find it easy to persuade 
Rankine’s old pupils that he knows more about the steam engine 
than Rankine Rid He gives a figure last week, and then goes on 
to tell us that Rankine made a mistake in drawing his oo 
curve. I would ask you to reproduce Mr. Campbell’s diagram 
here, and also that given by Rankine on page 334 of ‘‘The Steam 
Engine.” 

Mr. Campbell has quite failed to understand Rankine, and 
I would strongly advise him when next he writes to select someone 
else for criticism. Rankine gave his diagram fora definite purpose, 
which is quite different from what Mr. Campbell sup) . Rankine 
briefly defines the compound, or, as he calls it, the double-cylinder 
engine, and then goes on to say that the consideration of details 
will be postponed. The ‘‘object of the present article being to 
show how the indicator diagrams of work obtained from a double- 
cylinder engine are to be combined, so as to produce the diagram 

would have been obtained had the fluid performed the same 
work by going through the same series of changes of pressure and 
volume in one cylinder.” The italics are mine. 


AB c 











9 c ZERO 


Mr. Campbell asserts that Rankine has overlooked the compres- 
sion in the second cylinder, ‘‘and that in Fig. 1 Rankine 
erroneously makes his expansion curve for the low-pressure cylinder 
a continuation of the Mb-gueten curve.” Now, Rankine did not 
overlock compression, he simply ignored it, because under the 
conditions he laid down it did not exist. How is it that your 
correspondent does not see that the expansion curve he criticises 
is the theoretical curve for expansion in one cylinder, not the 
theoretical expansion curves for expansion in two cylinders? For 
Rankine’s hypothesis the dotted line e g would be entirely out of 
place. One of ‘the objects Rankine had in view was to show what 
was not as generally known as it ought to have been at the time, 
viz., that the energy exerted by a fluid depends on the changes in 
pressure and volume which it undergoes, not on the number and 
arrangement of the cylinders. As regards the effect of cushion, 
clearance, &c., which Mr. Campbell says Rankine overlool-ed, he 
will find them all fully dealt with in their proper places, 


\ 
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May I venture to ask why your correspondent limits the saving 
effected by his improvements to 9 per cent.? It seems to me that 
it must be nearer 30 per cent. We have not only a higher 
average pressure in the dotted diagram than in the solid line one, 
but we have this higher pressure acting in cylinders congiderably 
larger, and this with only the same weight of steam. If Mr. 
Campbell is right, we have only to make a compound engine big 
enough to get all the power we want, quite irrespective of the 
weight of steam —— But truly his diagram last week is a 
wonderful structure. I see, for example, that the same point can be 
either “625 of a stroke or ‘42 of the same stroke, and in another 
place that the same point in the stroke can be both ‘7 and °5 of 
the same stroke. The indicator seems to have got the better of 


Mr. Campbell. 
Edinburgh, February 8th. AN OLD Putt. 

















SODA AND CHLORINE FROM SALT BY ELECTRICAL 
DECOMPOSITION. 


Sir,—Some week or two since you gave an account of Green- 
wood’s electrolytic process, and pointed out that if the results 
claimed to be obtained experimentally were borne out practicall 
no doubt a revolution would be caused in the alkali trade. It 
should, however, be pointed out that the infinitesimal quantities 
obtained from the plant employed by Mr. Greenwood are not to be 
trusted by commercial men. How on earth can we say what it will 
cost to decompose a ton of salt electrically until we have decom- 
eas a ton? and a ton of salt has not been decomposed by Mr. 
reenwood, and the products collected and ially valued. 
The fact is, that electrolysis is capable of being applied for the 
rey of many chemical compounds from cheap raw products. 
ut it is fancy, in its essence, in practical chemical manufactures 
to state the cost, even approximately, of any chemical product 
produced by a new plan until the article has been produced, and 








continued to be regularly produced over a considerable period of 
time. It would probably insult your readers’ intelligence to go 
into the details of a large alkali works; but let them apply their 





knowledge of such works to a proper estimation of an electrolytic 


plant, in which at most only a few pounds of salt can be decomposed 


Practical papermakers are by no means unappreciative of scien; 
discovery, but they count only where its practicability affects ae 
pocket. When soda and bleach can be procured from electro ~ 
cheaper than by any other method their appetites will never be 
satisfied; but one currant does not make a cake, neither does 
few pounds of soda and bleach make much paper. Probab] the F 
is some ulterior object in ‘‘ booming” this subject. What diq 2 
electricians consume during the years ’75 to ’84!? Millions! The 
people who ‘ went in” then lost their money, 
Electro-chemistry is following the course of electro-magnetisy, 
There is a quiet concern, pr ding upon practical lines, Which 
had its existence considerably before Greenwood’s process Was 
heard or even thought of. If there is aro good practical] 
to be gained Oy electrolysing salt, we shall hear of it from practicy| 
works, in which the plant approaches commerce. Such works ary 
in possession of the Electrolytic Caustic Soda and Chloring 
Trust, on the Medway. It would be wise for papermakers ang 
others interested in the matter to await the result of thes 
practical workings before swallowing all they are told. 
Kent, February 5th. PAPERMAKgR, 





HOW A LOCOMOTIVE ENGINE IS PROPELLED, 


Srr,—All the facts connected with the propulsion of locomotives 
have been so long known and understood that a discussion on the 
subject seems almost out of place in your columns. Yet the letter 
of Mr. Brigg in your last impression is tolerably conclusive evidencg 
that some persons have failed to master the facts, and it may be 
worth while to say something more on the subject. 

I begin by pointing out that it is by no means clear what Mr, 
Brigg wants to convey. I understand him to say (1) that there is 
always a steady effort against the forward horn-plate of the crank 
shaft brass, and it is this, and this only, that causes the advance of 
the engine; and to say (2) that if engines had not trailing wheels 
they could pull more than they do. I am not quite sure that this 
is what Mr. Brigg means, but I will deal with the question as 
though it is. 

Let the accompanying diagram illustrate the rudiments of a 
locomotive with six wheels, moving in the direction of the arrow, 
Let us sup that the piston is 17in. in diameter, the driving 
wheels 6ft. in diameter, and the connecting-rod 6ft. long between 
centres, the stroke is 2ft. The area of a l7in. piston is 227 sq, in, 
We shall sup that the engine is just beginning to move, and 
steam has Fen ee admitted to the cylinders to start it. The cylin- 
der pressure is say 100 lb. persq. in. Let the crank pin be at C, the 
connecting-rod at A, the axle-box at D, and we have the lever( DE, 
and E is the fulcrum or fixed point of resistance. Thus the effort 
on the piston is 22,7001b., and that is also the effort tending to 
turn the crank shaft. The guide blocks of the crosshead wil! be 
stressed upwards with an effort equal to one-sixth of this, or in 
reund numbers 3800 lb., and the stress on the connecting-rod will 
be 22,700 + 3800 = 26,5001b. All this Mr. Brigg can set out for 
himself graphically. When the crank shaft stands vertically up 
and the piston is moving forwards, the stress on the axle-box 
urging the engine forwards will be 30,266 Ib., and the effort of the 
wheel on the rail tending to thrust it backward will be 75661b. If 











there was nothing else to be considered, it is obvious that the 
hauling effort of the engine would be equal to the effort on the 
axle-box, or 30,2661b.; but it is re, well known that the 
hauling effort is only 75661b., and this is explained by the fact 
that just as much as the piston is urged forward the back 
cylinder cover F is u back, resisting the advance of the 
engine. Therefore we deduct 22,700 from 30,266, and we have 
left 7566 lb., and the engine is caused to advance by the pressure 
of the axle brass with a force of 7566 lb. against the leading horn- 
late. 
‘ Now let the crank be vertically down, the connecting-rod at 
B. The steam will now force the axle brass against the back horn- 
oe. and so resist the advance of the engine with a force of 
5,133 lb., and the thrust against the rail will be as before, 7566 |b. 
Obviously the engine cannot now be propelled by the axle-box, for 
the effort on it is op to the advance of the machine. This is 
now driven forw: by the effort of the steam on the front 
cylinder cover G, amounting to 22,700 lb., from which is to be 
deducted the backward thrust on the axle-box and horn-plate, 
leaving 7577 1b. as before. All this seems so clear and simple 
that I am unable to understand how any dispute or confusion can 
arise about it. . 
Returning now to the lifting effert on the guide bars, which 
amounts to 3800 Ib., it is clear that the driving wheels cannct be 
caused to revolve without some point of reaction. The tendency 
is to cause the engine to revolve round the crank shaft just as 
much as it is to cause the crank shaft to revolve, and this tendency 
is brought into play by the guide bars and crosshead. But it will 
be seen that the maximum lifting effort is very small compared 
with the load on the leading end of the engine. I gather, although 
it is not very clear from Mr. Brigg’s letter, that he fancies that 
some of the load is taken off the driving wheels and transferred to 
the trailers. But this is not the case, because the crank shaft is 
forced downward with an effort of 38001b., while leading end of the 
engine is lifted by the same amount ; but it is easy to see that, taking 
into consideration the position of the guide bars, leading, driving 
and trailing wheels, on the whole the load on the drivers at the rail is 
increased rather than decreaased, although the driving springs are 
slightly relieved. Most coupled engines are coupled backwards, 
however, the only exceptions that I know in the case of tender 
engines being Mr. Stroudley’s, and tank engines do not count. It 
is a suggestive fact moreover that Crampton’s engines with the 
trailing wheels the drivers were all notoriously deficient in adhesion. 
I gather from Mr. Brigg’s letter, or rather I should say letters, 
that there is, in his opinion, something wrong in the way the 
draught of a locomotive is taken or exerted, but I must leave any 
consideration of the point until he tells us where the fault is. _ 
Swindon, February 8th, x. 








Sm,—Seeing that another of your correspondents, ‘‘ W.,” in your 
current issue—like many others—does not correctly deal with tbe 
above question, I will with your — endeavour to make the 
explanation clear and mechanically correct. To do so I will first 
begin with a common truck, Fig. i. If a man = this truck were 
to pull—however hard—in the direction C F, he would never 
move it, either to the left or to the right, because the 
forces exerted at F and C are equal and opposite and self- 
contained—that is, they are not exerted upon anything outside. 
But if the man were to exert a pull at a post J—Fig. +o 
motion would be produced in the direction H of the two externa 
reacting forces A and B, B being the fulcrum of the lever which 
the post now To change the direction of motion we 0 








only cause the fulcrum of the lever to be a part of the vebicle, a8 
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in Fig. 8 at N ; and as there is sufficient friction or power of resist- 
ance at R, due to the vertical pressure thereon to overcome the 
resistance of the vehicle, then if the man pull at Q with a force of 
101b., since QN =1and N R = 2, the reacting force at R in the 
direction 8 will equal 5 lb. Although the force thus exerted upon 
the fulerum now equals 151b., this is by no means the useful 
effort in thrusting the vehicle ; the only propelling power is that of 
5\b., the horizontal reaction of the ground. 

Your correspondent “‘ W.” seems to think there are no difficulties 
in mastering the subject, provided the centre of the wheel be taken 
as the fulcrum, but I venture to think from what he says—even if 
this be granted—there are difficulties which he has not by an 
means mastered. Perhaps ‘‘ W.” will disagree with me when 
say there are always three fulcra in connection with a driving 
wheel of a locomotive engitie, and that one of them is continually 
in action, viz., the point in contact at the rail, and the other two, 
the fore and rear brass at the axle, alternately brought into use as 
the crank pin is above or below the centre of the wheel. The 
vertical line between the rail and top of the axle becomes one 
lever supporting its load, and remains in a state of equilibrium 
until destroyed by a horizontal force practically setting it rotating 
upon its fulcrum on the rail—the wheel being circular, the weight 
is continually being thrust from one lever to another, thus pre- 
yenting the weight from getting to the ground. 

To revert to the question of how this horizontal force is really 
imparted, it will be necessary to use further diagrams in explana- 
tion of the external horizontal reaction—of the internal forces— 
which represents the useful tractive effort exerted. 

Here is a man thrusting at a truck, Fig. 4; the forces thus 
exerted are ~we ft by A D, the vertically downward, A C the 
horizontal, and A B the resultant thrust upon the truck; the 
vehicle in returning all these forces to the man creates a tendency 
for the man’s foot to slip backwards, exerting a force on the 
ground in the direction EF equal to CA. To complete the 

rallelogram of forces exerted by the man’s foot, a vertical line 
EH must be drawn, which includes A D, and equals the man’s 
total weight; draw HG parallel with E F, and FG with E H, 
then E G is the resultant direction and magnitude of force exerted 
by the man’s foot, and re-exerted by the ground. Were we treating 
the economy of animal or manual effort we should have to consider 
an enormous advantage due to the force of A O in relieving the 
muscles of the leg, &c. 

Now let us come to something a little more like an engine; but 
instead of using steam-power, I again pro to use a man as the 
motor, because we can better understand both what he does and 
what be must feel. Of course no one will presume that there is 
any difference between steam and manual power in this respect, for 
the one is only a substitute for the other. 

Fig. 5 represents a man so seated as that his shoulders are level 
with the centre of the driving wheel A, and pulling from the 
crank pin C above the axle; and because CB=3 and AB =2, 
some of your correspondents seem to think there is an impelling 








Fig.l. 








is being thrust forward, the piston is being thrust backwards with 
ey the same force, therefore there cannot be the slightest 
orward motion due to such pressures except the effect on the 
wheel and body of engine, as described by Figs. 5, 6, and 8. 

Time forbids my touching upon the question of the trailing 
wheels, and their undoubted disadvantages by their waste of 
power. T. H. Brice, 

Bradford, February 8th. 


Sir,—Without a doubt ‘‘ point A in the rim of wheel where it 
touches the rail” is always the fulcrum, no matter in what position 
the crank pin may be, whether above or below the centre of wheel. 
Your correspondent ‘‘ W.’s” di , Fig. 1, will do wellto ex- 
plain this. e will first suppose the crank pin to be at its highest 
point B, and a force of say one ton in the direction of the arrow L 
exerted on B, and as a force cannot be set up without reaction, 
‘‘which is always equal in amount and opposite in direction,” 
there must consequently be a force of one ton on the back cylinder 
cover pushing the centre of the wheel through the framing in the 
opposite direction ; this constitutes a lever of the second kind with 
A as a fulcrum, D resistance, B power. Now let us suppose the 
crank pin at its lowest point C, and we will find A still the 
fulcrum and the whole will constitute as before a lever of the 
second kind. A force of one ton will be exerted on the front 
cylinder cover and through the framing, pulling the centre of the 
wheel at D and as before a corresponding force of one ton pushing 
the wheel back at C, and in this case D is the force, C the resist- 
ance, A the fulcrum, the resistance in each case coming between 
the fulcrum and the force. A simple equation may easily be 
deduced from this, giving the effective force minus friction. 

Queen-street, Exeter, Feb, 8th. DovucLas BANFIELD. 





THE DRAUGHT OF VEHICLES. 


Sir,—Mr. Brigg and your readers will perhaps excuse me not 
sending diagrams of the strains acting on the wheelbarrow, or 
entering further into this correspondence at present. Owing to a 
serious fire at Atkinson and Philipson’s coach works, on the last 
Monday of last year, all my time has been taken up. I am glad to 
say we have now got temporary arrangements made to carry on 
business till the workshops are rebuilt, but six months hence will 
be as soon as I can possi ly find time for the contest. 

| Should Mr. Brigg be of the same mind then as nowI will be 
glad to meet him. In the meantime he can draw up the list of 
points in dispute between us, the method he proposes to follow to 
settle same, and the contracts for each tosign. From my short know- 





ledge of him I expect that this will take him all that time. It 

would seem a simple thing to draw up a list of points in dispute 
| between us, yet all I have sent him he has refused to sign, and even 
one drawn up two years ago at Harrogate, from his own dictation, 
has never reached me, though he promised to sign and give it me 
the next day. 


























us 


Fic.V Fic. 


YL 
vi 


force at the axle of three to two, which is clearly a very great 
mistake, for with a pull of 101b. by the man I have shown that the 
impelling force, instead of being 151b., the force on the axle, is 
only 5b. in the direction of F. But now, when we come to con- 
sider the forces exerted upon the crank pin when below the centre 
of wheel—Fig. 6—we find that, instead of there being, as 
before, a pressure of 151b. on the forward brass, there is none 
now, but a 5lb. thrust on the rear brass, due to a thrust of 
10lb. at C. 

Your correspondent ‘‘ W.” implies a very serious error in his 
statements upon the fulcrum, and his reference to his Fig. 3 and 


the result of the power applied, as will be seen by my explanation of | 


the result of the above 101b. thrust, A C, Fig. 6. It is obvious 
that if the man be thrusting 101b. rearward, he must also be 
thrusting 101b. forward ; but when we consider that the former 
101b. is equally divided between two points, viz., the centre of 
wheel and the resistance at the rail—the latter being no part of 
the vehicle or its load—5 of the 10 lb. are still used for urging the 
engine forward as in the case Fig. 5, therefore the propelling power 
of the engine is equal either at the indoor or outdoor stroke, and 
never is there the slightest tendency at any time to retard the 
engine except by vibration caused by the rapid conversion of un- 
balanced parts from one direction into another; hence the im- 
portance at all times in procuring the greatest possible balance, 
not only of mere weight of the parts, but of the resultant forces 
of such parts due to momentum. 

To understand the principle upon which an engine is impelled, 
take an ordinary pocket-knife, open the long blade and pierce its 
point into a piece of wood, placing the blade in a vertical line as 
in Fig. 7, whilst the haft rests upon the wood as depicted. It 
must be clear to all that there will be greater resistance at the 
point of the blade than at the haft; therefore, if the angle be 
expanded or the angle P be contracted, point C must travel to the 
right, provided the haft is kept on the plane. It is the expansion 
and contraction of these angles in bicycles, tricycles, or loco- 
motive engines that produces motion, One might waste all the 
steam in creation in working the piston backwards and forwards, 
and no motion further than vibration will be caused ; or a man 
might pull and tug for all eternity with the same result, if he 
kept his feet on the rests and his hands at the handles. Whereas, 
if he were to fix his boots to the treadles, he could then propel the 
machine just as a pair of cylinders propel an engine. 

In conclusion, let A represent the centre of a driving-wheel, C 
slide bars, D centre of crank-pin, and G the resistance of the train. 
If the resistance at B be greater than that of the loaded train, 
the latter will be caused to move, rather than cause B to slip ; 
consequently, if A D and D Bare equal, and 1000 Ib. be exerted 
at D, there must be 500 Ib. at A and B respectively, in a direction 
opposite to that in which the engine is desired to travel. Now as 
the result these forces act as described in Fig. 6, there is a 500 lb. 
impelling force in the required direction, and the train moves 
along. But if the resistance of the train should exceed 500 lb.— 
the limit of the resistance at B—then the driving wheel would 
revolve, or slip, without producing motion. When the 1000 lb. is 
exerted at D, and reciprocated at C—the end of the piston-rod— 
the angle BAC will expanded, and the angle B A G will be 
contracted, and as this takes place C follows up, but with a 
diminishing power, until the ‘‘dead-centre” has been passed, and 
80 on. 

_ Some of your correspondents seem to think that the engine is 
impelled by the fore cylinder lid, at such times as when apparently 
the connecting rod is thrusting in the wrong direction. Even 
from what I have already said, J scarcely think that such notions 
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| As Mr. Brigg has laid great stress on the item of expense, allow 
| me to state that this is not the reason why the contest has been 
| delayed. In my first letter after the one accepting the contest, 
| dated July 3rd, 1890, I say that I will be glad to reconsider the 
limit of expense first named on hearing his ideas, and as far as I 
} can find no letter of mine names £50, In fact, the point seems 
| to have been undiscussed till raked up now. 

I thank you for giving me this and the previous opportunities 
| for refuting Mr. Brigg’s remarks, and hope in six months’ time to 
| prove which is the ‘ quasi-scientific” and which the ‘‘ practical” 


| coachmaker. 
Newcastle-on-Tyne, February 9th. WILLIAM PHILIPSON. 





| 
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PNEUMATIC PULYERISERS. 

Sir,—I notice in your issue of last week the summary of a paper 
read before the Institution of Civil Engineers by Mr. A. H. Curtis, 
in which the sixth classification, viz., pneumatic pulverisers, 
distinctly admits of comment. Mr. Curtis’ classification is 
interesting, and it would be instructive to learn what a pneumatic 

ulveriser is, and what machines he exemplified in his paper. If 

r. Curtis refers to impact or attrition mills, I would suggest his 
extending his researches previous to condemning one of the most 
useful and efficient pulverisers of the day. Also I would point 
out that with special design and construction, not omitting ex- 

rience, it is even within the capabilities of the engineer to build 

igh speed machinery in which are eliminated the decided dis- 
advantages he speaks of. His statement with regard to inefficiency 
or excessive driving power will doubtlessly be accurate in the 
case of the machinery forming the basis of the paper, and of which 
I am ignorant, but I shall be pleased to show Mr. Curtis a plant 
of my company’s machinery grinding solids containing from 20 to 
25 per cent. of silica at a cost of 3s. per ton—or 3 cwt. of Welsh 
oak wer ton—to a fineness of 80 to 100 mesh, including the 
necessary power for the requisite sorters, separators, conveyers, 
elevators, &c.—a record which our clients—who are experienced 
in heavy crushing rolls and mills—tell us has never been attained 
within 100 per cent. I feel sure you will favour me by giving 
this letter publicity, in fairness to all makers of high speed attrition 
mills and disintegrators, SIDNEY STRAKER, 

Central Cyclone Company, Engineer. 

32, Graham-street, N. 





SOUND SIGNALS AT SEA. 


Sir,—The grounding of the Eider on the reef near the Isle of 
Wight ayain brings before the public the necessity of some means 
of signalling during foggy weather. Rockets with an exploding 
charge—gun-cotton—in The head appears to be the most effective. 
You gave an account a few years ago of a trial of various means of 
fog signalling, that of rockets giving the best effect. FNC 





WATER GAUGE FITTINGS. 


Srr,—Having read in your last issue the very interesting paper 
by Mr. Harry Gray on ‘‘ Water Gauge Fittings,” I beg leave to give 
you my a of the matter as a sea-going engineer. 

For the last six years I have been in charge of ships fitted with 
triple-expansion engines, boiler pressure of 150 1b. and 1601b. per 
square inch, and my experience is, that no matter how good the 
system of cocks or valves fitted for testing the water level, the 
engineers in charge are always very oon of trying them too often, 
for the simple reason that they are afraid of the glass breaking and 
the consequent trouble of replacing it, whichin most cases is a very 





can be seriously entertained. It may, however, be ry in 
some cases to refer to the fact that whenever the said cylinder lid 





unpl t job, ially in hot climates. 
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A very simple invention patented by Mr, T. Johnson, Bate-road, 


Cardiff, and noticed in your issue of the 1st May, 1891, removes 
this difficulty, as by its means a broken glass can be removed and a 
new one fitted under two minutes; and as the glands are packed 
before the glass goes into its place, the result is better packing and 
consequent longer life of the glass. 

I have used this useful invention for the last twelve months, 
with the result that it has saved enough glasses to pay for the cost 
of fitting it, and has also been a great boon to the engineers on 
watch, BROKEN GAUGE GLAS8s, 

February 8th, 








LEEDS ASSOCIATION OF ENGINEERS. 


AT the last ordinary meeting of the Association held in the new 
lecture-room, 5, Park-lane, a crowded attendance of members met 
to hear Mr. W. Norris, of Lincoln, read his paper on ‘‘ Modern Gas 
Engines.” The president, Mr. T. Craister, occupied the chair, and 
after the usual preliminary busi and election of new members, 
he briefiy introduced the lecturer, who, commencing with the 
po ony of coal gas, rapidly traced the progress of the gas 
engine from the earliest known types, the Barber engine of a 
century ago, Street’s and Barnet’s ; the latter in 1838 introduced 
compression of the explosive mixture before explosion, i.¢., thirty- 
eight years before Dr. Otto. The Lenoir gas engine, patented in this 
country in 1862, was very fully described and illustrated by 
diagrams, This was a three cycle engine having an explosion every 
third stroke, and it was said to only consume 44 cubic feet of gas 
per indicated horse-power. The Otto Langen free-piston gas 
engine was described, and results of several practical tests given 
with diagrams. The Otto gas engine next came in for full descrip- 
tion, which was copiously illustrated with full-sized drawings and 
diagrams. Dr. Otto’s stratification theory was Pr manee. 9 the 
lecturer disagreeing with the learned Doctor and he supported his 
views by an ingenious apparatus in which a piston working in a 
glass cylindrical vessel represented the piston of the gas engine. 

Speaking of the Otto engine, the lecturer said, ‘‘ The late Dr. 
Otto’s name is known all over the civilised world as the inventor 
of the first economically and co cially ful gas engine. 
In fact, he may be called the inventor of the gas engine in the 
same sense and with as much truth as James Watt is commonly 
called the inventor of the steam engine.” By using the four-stroke 
cycle, Dr. Otto succeeded in using the motor cylinder as the com- 
pressor, and he arrived at a simple construction of engine ingeni- 
ously designed in many of its parts, and which has substantially 
remained the same during the sixteen years which have elapsed 
since its introduction, and most inventors who have been unaware 
of the simplicity of the four-cycle engine, after lamentable errors, 
accompanied by waste of time and money, have ultimately 
adopted the Otto cycle. The Atkinson engine was also described 
and — of as the most economical engine in the market as 
regards its gas consumption. The Robey gas engine—Richardsen 
and Norris’ patent — was illustrated by an engine in motion, 
which was the smallest engine made by Messrs. Robey, and also 
illustrated by complete full-sized drawings and diagrams of a 
9-horse-power—nominal—Robey engine. The safety combination 
and means for delaying the time of ignition consists of a small 
screw, which permits of the engine being adjusted for high or low 
speeds. A peculiarity of the Robey gas engine is that it can be 
made to run in either direction in a few seconds. The measured 
drop lubricator was fully described and illustrated. The smati 
engine which was working in the library of the Association was 
also described. The efficiency of gas engines with gas varying 
from 810 down to 620 British thermal units was given in a tabular 
form. The practice of selling gas engines by nominal, instead of 
brake, or actual economical working horse-power, was strongly 
condemned. Speaking of the gas engine of the future, the lecturer 
looked for economy in a hot cylinder and a regenerator in some 
form or other. ‘The ‘‘Theory or Thermo -dynamics of the Gas 
Engine ” will be treated next session. 

The speaker resumed his seat amid applause, and the 
president, Mr. Craister, invited discussion, and said the gas engine 
was undoubtedly the engine for small consumers, and particularly 
so if required for intermittent use. Mr. Alfred Atkinson agreed 
with the lecturer that the engines should be — the brake 
horse-power. He had noticed in gas engines a good many back 
explosions which were dangerous, and sometimes burst the 
cylinders. Mr. Blackburn spoke of the Atkinson gas engine, and 
its method of clearing out the products of combustion. Mr. 
Fowler said that in the four cycle gas engine the working parts 
must be of sufficient —— to withstand the energy developed 
every other stroke; and he did not think the gas engine, as at 
present made could ever be so efficient as the steam engine. The 
advantages of the Robey engine appeared to be smaller risk of 
back explosion and easier manipulation, which were of especial 
advantage where skilled attendants are not employed. He had no 
fear of the gas engine displacing the steam engine for large powers. 
At the Paris Exhibition he noticed that the larger gas engines 
required a smaller engine to start them. Mr. Scriven thought a 
metal capable of withstanding great heat was necessary for the 
construction of the cylinder and piston. Mr. B. Holgate asked 
what became of the coating of tar which must be deposited on the 
walls of the cylinder at each explosion. He thought perhaps the 
mineral oil used for lubrication might take it up, as Mr. Norris had 
said that mineral oil was the saving of the gas engine. Mr. 
R. H. Jackson, of Manchester, said the best indicator was the 
quantity of gas consumed and the actual work done. He thought 
large gas engines might be started by storing up power for the 
purpose while the engine was running, instead of having a supple- 
mentary engine. He also said that the Atkinson engine showed 
the most economical results, but the wear and tear were enormous. 
Mr. Hesseldin thought the Robey method of adjusting the lead of 
the explosion far in advance of any other. Mr. Wood complained 
of gas engine makers rating the horse-power far in excess of that 
actually given off. Mr. Norris, in his reply, said that many acci- 
dents from back explosions resulted from varelessness owing to the 
instructions not being carried out. A hearty vote of thanks 
was accorded to Mr. Norris on the motion of the hon. sec., Mr. 
J. A. Tempest, seconded by Mr. B. Holgate. 














THE HvLt anD District INSTITUTION OF ENGINEERS AND 
NavaL ARCHITECTS.—The members of the Hull and District 
Institution of Engineers and Naval Architects held their fourth 
general meeting of the present—seventh—session on Tuesday 
evening, the 26th ult., in the rooms, Parochial-office, Bond-street, 
Hull, the President, Mr. C. F. Amos, in the chair, when an 
interesting and exhaustive ee was read by Mr. F. Somerscales 
on ‘‘ The Size of Ships in Relation to Deadweight, Speed, and Coal 
Endurance,” in which the author of the paper treated upon some 
of the difficulties which the naval architect had to contend with 
in the determining of the proper dimensions of a vessel to suit the 
various requirements of the shipowner in the matter of speed 
deadweight capacity, and coal endurance; his arguments an 
remarks being graphically explained by means of diagrams, showing 
(1) the relation between the total displacement of the ship, the 
weight of machinery, the weight of ship, and the deadweight 
carrying capacity for a number of vessels of different displacements 
having the same speed and draught of water; and (2) the relation 
between ‘the total displacement, coal consumption, deadweight 
capacity, and coal endurance for a number of vessels of different 
size and of higher speed with a moderate amount of deadweight 
capacity—suitable for passenger steamers. In the discussion which 
followed the reading of the paper the following members took part, 
viz., Messrs. C. F. Amos, J. § , A. N. Somerscales, F, H. 
Pearson, and Geo. H. Strong, and a vote of thanks was accorded 





to Mr. Somerscales for his valuable paper. 
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TO CORRESPONDENTS, 
Registered Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, 
LONDON.” 


*.* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

*,* We cannot undertake to return drawings or manuscripts; we must there- 
fore request correspondents to keep copies. 

*.* All letters intended for insertion in Tak ENGINEER, or containing ques- 
tions, should be accompanied by the name and address of the writer not 
necessarily for publication, but as a proof of good faith. No notice what- 
ever can taken of y icati 








GAS ENGINES AT THE CRYSTAL PALACE. 
(To the Editor of The Engineer.) 

Sin,—In your issue of Friday last we notice it was stated, in a para- 
graph relating to the Electrical Exhibition at the Crystal Palace, that the 
Trent gas engine was being exhibited by Messrs. Laurence and Scott, of 
Norwich, and would give people the impression that it was manufactured 
by them, which is not the case, the engines being manufactured here in 
our works at Nottingham. Those shown at the Palace are driving 
dynamos made and exhibited by Messrs. Laurence and Scott. Weshould 
be obliged if = would correct the impression thus made in your next 
issue, and oblige. WILFRED Weep, 

The Trent Gas pogine Company, 

Duke-street, New Basford, Nottingham, 

February 8th. 
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MEETINGS NEXT WEEK. 


Tae InstTiTuTION oF Orvit EnoingeRs.—Tuesday, February 16th, at 
25, Great George-street, Westminster, 8.W., 8 p.m. Ordinary meeting. 
Discussion on pepers ‘Gold Quartz Reduction Machinery,” by Alfred 
Harper Curtis, B.A., Assoc. M. Inst. C.E. Thursday, February 18th, at 
1.30 p.m. Students’ visit to the Works of the Chelsea and Lambeth 
Water Companies, at Molesey, and subsequently to those of the Grand 
Junction uithwark and Vauxhall, and West Middlesex Water Com- 
panies, at Hampton. 

Civiz anp MecuanicaL Enoineers’ Society.—Wednesday, February 
17th, at the Westminster Palace Hotel, at 7 p.m. Paper, ‘‘Gas Pro- 
ducers,” by R. Booth, M.I.M.E. Syllabus :—Economy of fuel—Fog and 
smoke—Wasteful combustion—Difficulties of burning solid as compared 
with gaseous fuel. eap conversion of coal into gas—The general 
principles of a gas producer —Analysis—Chronological data of gas pro- 
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ducers—Various types, i slo 


ig slow tion, forced draught, and 
continuous working producers—Water 


eneral notes respecting 
r prod , their advantages and failings—Loss by radiation 

—Concentration of fuel and ash in works, and economising ground space 

—Advantages of gas when oxidising or reducing flames required. 

THe Feperatep Institution or Mininc Enoineers.—Tuesday, 16th, 
and Thursday, 18th inst. Visits to Pendleton Colliery, Agecroft Colliery, 
Clifton Hall Colliery, Ashton Moss Colliery, Manchester Ship Canal, 
Messrs. tt Brothers and Co.’s Ironworks, &c., Mosley Common 
Collieries, &c., Globe Ironworks, &c., Anderton Hydraulic Lift, &c., 
Executors of Colonel Hargreaves’ Collieries. Wednesday, 17th inst., at 
Owens College, Manchester, at 12a.m. Papers to be read: ‘ The Rate of 
Explosions in Gases,” by Professor Harold B. Dixon, M.A., F.R.S. 
Coalfields of Malaysia,” by Messrs. R. A. Eekhout, R. A. van Sandick, 
and 8. Hooze. ‘‘The Speakman Water Cartridge,” by Mr. J. J. Speak- 
man. Discussion will be invited on the papers read at the London and 
Birmingham meetings. 

Norts or ENGLAND INstiTUTE OF MINING AND MECHANICAL ENGINEERS. 
—On Saturday, February 13th, in the Wood Memorial Hall, Newcastle- 
on-Tyne, at 2 p.m. General meeting. Papers: ‘* Notes on an Electrical 
Transmission Plant at East Howle Colliery,” by Mr. Henry Palmer. 
6 ress in the Practical Transmission of Power by Means of Electricity, 
for Mining Operations,” by Mr. D. Selby Bigge. ‘Further Notes on Coal 
Dusts,” by Dr. P. P. Bedson, F.C.S. Papers open for discussion: ‘‘ Notes 
on the Present Position of the Question of Tr: ission of Power,” by 
Mr. A. L. Steavenson. ‘‘ An Investigation as to whether the Fumes pro- 
duced from the use of Roburite and Tonite in Mines are Injurious to 
Health.” Report of the Committee of the Durham Coalowners’ Associa- 
tion ard of the Durham Miners’ Association. 

Tue Sanitary InstituTe.—Tuesday, February 16th, at the Parkes 
Museum, W.,atSp.m. ‘Sanitary Building Construction,” by P. Gordon 
Smith, F.R.LB.A. Friday, February 19th. ‘‘ Sanitary Appliances,” by 
Professor W. H. Corfield, M.A., M.D. Oxon, Med. Off. Health, 8t. George's, 
Hanover-square. 

Tue MANCHESTER ASSOCIATION OF ENGINEERS.—Saturday, February 13th, 
in the Masonic-room, Grand Hotel, Aytoun-street, at 7 p.m. Discussion 
introduced by Mr. W. J, Jenkins, A.M.I.C.E., ‘‘ Why is the Triple-expan- 
sion Engine more Economical than either the Simple or Compound ?” 








Owens CoL_ece Union Enainterino Sociery.—Tuesday, February 16th, 
at 7 pm. Paper, ‘The German System of Technical Education for 
Engineers,” by E. F. Lange. 


Norts-East Coast InstiTuTIoN OF ENGINEERS AND SHIPBUILDERS.— 
Monday, February 15th, in the Lecture Hall of the Literary and 
Philosophical Society, Newcastle-upon-Tyne, at 7.80pm. Mr. J. Jennings 
Campbell will reply to the discussion on his paper entitled ‘‘ Engines for 
Ships of War.” The discussion on Mr. M. C. James's paper on ‘‘ Tonnage 
Measurement” will be resumed. The discussion on Mr. E. F. Wailes’s 
— on ‘The Careening of Ships and Steamers” will be resumed. 

‘aper on ‘The Rapid Filtration of Feed-water,” by Mr. James B. 
Edmiston, 

Cuemicat Society.—Thursday, February 18th, at Burlington House, at 

p.m. ‘A Search fora Cellulose Dissolving—Cyto-hydrolytic—Enzyme 
in the Digestive Tract of Certain Grain-feeding Animals,” by H 
Brown, F.R.8. ‘‘ Limetbin,” by Professor Tilden, F.R.8. 

MerTEoRoLocicaL Society.—Wednesday, 17th inst., at 7 bees Papers : 
** Report on the Phenological Observations for 1891,” by Edward Mawley, 
F.R. Met. Soc. ‘‘The Untenability of an Atmospheric Hypothesis of 
Epidemics,” by the Hon. F. A. Rollo Russell, F.R. Met. Soc. ‘The 
Origin of Influenza Epidemics,” by Henry Harries, F.R. Met. Soc. 
“‘Note on a Lightning Discharge at Thornbury, Gloucestershire, July 
22nd, 1891,” by Ernest H. Cook, D.Sc. 

Roya Instirution.—The Friday evening discourse, February 19th, at 
9p.m., wiil be given by Professor ng BS Frankland, Ph.D., B.Sc, 
F.R.8., on “ Micro-organisms in their Relation to Chemical Change.” 
Afternoon lectures next week, at 3 = Tuesday, 16th, Professor Victor 
Horsley, F.R.S., B.S., F.R.C.8S., M.R.I., on “The Brain.” Thursday, 
18th, Professor E. Ray Lankester, M.A., LL.D., F.R.S., on ‘Some Recent 
Biological Discoveries.” Saturday, 20th, the Right Hon. Lord Rayleigh, 
M.A., D.C.L., F.R.S., M.R.I., on ‘* Matter : at Kest and in Motion.” 

Socrery or Arts.—Monday, February 15th, at 8 p.m. Cantor lectures: 
“Developments of Electrical Distribution,” by Professor George Forbes, 
F.RS. ture 1V.—Generators of electricity by water-power and by 
steam obtained from destructors — General account of destructors— 
Hydraulic accumulators—Utilisation of local circumstances—Probable 
developments of electrical distribution in the immediate future. Tuesday, 
February 16th, at8p.m. Foreign and Colonial Section. ‘The Forth- 
coming Exhibition at Kimberley, South Africa,” by Lewis Atkinson. 
Wednesday, February 17th, at 8 p.m. Ordinary meeting. ‘‘The 
Pamirs,” by Captain F. E. Younghusband, 
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THE ROYAL ORDNANCE FACTORIES AND THE MANUFACTURERS. 


A series of letters, signed ‘‘ Parlementaire,” is in 
course of publication by the Times. That these letters 
are considered to be of importance is shown by the cir- 
cumstance that they are awarded the honour of large 
type. They contain an attack on the War-office authori- 
ties and the leading Government officials at Woolwich. 
Broadly stated, they accuse the Government of breaking 
faith with private firms by first inducing them to put 
down costly machinery, and then giving them no work. 
It is also implied that the Government officials suck the 
brains of civilian inventors, and then ignore all claims 
for compensation, and that very large extensions are 
being made at Woolwich Arsenal, which is crowded with 
work that ought to be done in Sheffield, Birmingham, or 
Neweastle-on-Tyne. Surely our great manufacturers 
have not lost their independence and self-respect, and 
these letters do not express their views. The writer of 
the letters wishes to convey the impression that the 
manufacturers of warlike stores are deeply incensed 
against the Government on such grounds. It is scarcely 
credible that these accusations have any foundation in 
fact, and still more difficult to comprehend how the hard- 
headed men of business, who have created our great pri- 
vate factories, could fora moment forget when considering 
proposals for investment of capital in the extension of 
their works, that from the very nature of our Constitution, 
no Government is in a position to promise anything. In 
the first place, everyone knows how precarious is the 
tenure of office of the ministry, and that with a change 
of Government a change of policy with regard to war 
material would probably come in. In the next place, with 
reference to ordinary expenditure, Government can 
promise nothing beyond the year’s estimates, and it lies 
with Parliament to determine at what figures those 
estimates shall stand. With regard to the recent 
abnormal activity, our manufacturers know perfectly 
well that the expenditure was limited to sums of money 
specially voted for Imperial defence, to be spent in a 
definite time; and that when these votes were expended 
there would necessarily be a corresponding reduction of 
orders. For these reasons, it may be confidently affirmed 
that if any manufacturer laid out capital in extending 
his powers of production, he did so because the orders 
which he had actually received justified the expenditure, 
or because he hoped to create a business which would be 
fed by private trade or by foreign Government orders, and 
would leave him prepared to execute work for his own 
Government, should the opportunity arise. The idea 
that anyone would lay out money solely on the strength 





of promises unsupported by material guarantees, is too 
absurd to be entertained. 

With respect to the accusation that the Ordnance 
Factories have entered into “ fierce rivalry” with the 
trade, we would recommend the correspondent of the 
Times to read the paper communicated by the Director- 
General of Ordnance Factories to the Iron and Steel 
Institute, at its meeting in the Royal Arsenal last 
autumn. The opening passage runs thus :—‘ The Royal 
Ordnance Factories are founded on the general principle 
that means shall be provided for the production of every 
kind of warlike store, but to a degree so limited that 
there shall remain abundant scope for the encourage- 
ment of the same class of manufactures by private 
establishments. The usefulness of the Royal Factories 
lies mainly in the facilities which they offer for the 
working out of new warlike appliances, for the repair of 
service stores, and in the effect which they have in prevent- 
ing the formation of ‘rings’ among the comparatively 
few firms which devote themselves to the manufac- 
ture of special war material. In addition, however, 
it may be claimed that the long special experience of the 
able men who, as managers and foremen, have had the 
direction of the workshops, and the abundant means 
always available when the necessity arises, have enabled 
the Ordnance Factories to supply certain stores which 
private firms have proved themselves incompetent to 
produce in reasonable time, and in such cases an unusual 
extension of some particular branch has become impera- 
tive.” This definition of the functions of the Ordnance 
Factories has been steadily borne in mind by the 
Secretary of State for War, and it is easy to show by an 
examination of published accounts that no extension has 
taken place during the last three or four years. In 
1889-90 a sum of £13,000 was voted by Parliament for 
the erection of a nitro-glycerine plant required for the 
manufacture of smokeless powder. In the succeeding 
year nothing was voted, and we are informed that no vote 
is asked for the coming year; hence it is evident that 
there has been no extension of the factories, and con- 
sequently no “ fierce competition.” 

The opportunity which the recent visit of the Iron and 
Steel Institute gave us of gauging the amount of work 
being done at Woolwich certainly left the impression on 
our minds that the activity was by no means remarkable, 
but to satisfy ourselves we paid a special visit a few days 
ago, and made notes of the work being done in the various 
departments. In the Royal Laboratory we found the 
shot and shell casting progressing at certainly not more 
than one-third of full power. A small extension of the 
steel foundry was being made in order to produce ordinary 
steel castings, and it was explained that this was neces- 
sary on account of the serious delay which arises in pro- 
curing castings from the trade and the uncertainty of 
their quality. The shell forging plant, mainly employed 
on projectiles for the larger natures of quick-firing and 
field guns, was more active. Complete quick-firing ammu- 
nition was being made only for the 6-pounder guns, and a 
few 47in. cases were being prepared for cordite ammuni- 
tion, but were only in the experimental state. The small 
arms cartridge making was in full activity, both 
in Martini-Henry and in magazine rifle ammuni- 
tion, the issues of the latter reaching to about one 
million per week of pellet powder and cordite, and 
about a quarter of this was made up of components 
purchased from the trade. All overtime and night work 
had ceased for some time, because as it was explained to us 
the trade had at last, after about two years’ fruitless efforts, 
been able to make some small deliveries. The strip 
rolling machinery was being moved to a new site, and 
some additional rolls were being laid down to facilitate 
the working-up of cuttings, and to get over the delays 
which the uncertain quality of the trade supplies have 
caused. 

The Royal Carriage Department, which we expected 
from the statements in the Times to see largely in- 
creased, remains exactly as we have known it for years. 
The principal work, besides the great amount of current 
repairs, was some heavy hydro-pneumatic Moncrieff 
mountings of Elswick pattern ordered under the Defence 
Act, and which could not possibly have been completed 
in time had they been ordered from the designers; some 
high angle fire mountings of Carriage Department 
design, and the new twelve-pounder field equipment 
originating from the same source. No naval mountings 
other than for quick-firing guns were being made; these 
are all being obtained by contract, but a good many 
Hodgkiss and Nordenfelt mountings and Elswick 4°7in. 
and 6in. quick-firing gun cradles were in progress. 

It is not too much to say that the Royal Gun Factory 
was a melancholy sight. A very large proportion of the 
heavy tools were standing idle, and many of those that 
were at work were employed in cutting up obsolete guns 
for sale. The only extension within the last three years 
was two bays of the south boring mill, fitted with heavy 
cranes and drilling machines, and devoted mainly to 
facilitate the completion and inspection of contractors’ 
guns after proof. The floor of this shop was thickly 
covered with heavy guns, the greater number of which 
had been made by Elswick; Vickers, and Whitworth. 
The magnificent Torpedo Factory, capable of turning out 
400 weapons per annum, was working at less than half 
its power; in fact, we were informed that the average 
output for the last three years will not exceed 150 torpe- 
does per annum, while the firm whose machinery is, 
according to the correspondent of the Times, rusting 
away in idleness, is unable to complete its orders. 

From inquiries made, we are informed that the Small 
Arms Factory at Enfield is working at one-third of its 
power, and that quite an insignificant number of marine 
guns are being made. The Royal Gunpowder Factory 
was also in an evil plight, except as to the cordite depart- 
ment, where the manufacture of the new explosive was 
being worked out, and we were informed that, as soon as 
the climate trials now in progress in India and Canada 
were satisfactorily completed, it was intended, in 
accordance with the principles on which the Ordnance 
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Factories are worked, to invite tenders for supply from the 
trade. 

The general impression produced by our visit to the 
Arsenal is that the charges brought by “ Parlementaire”’ 
are utterly without foundation, and would never have 
been made had he followed our example, and by a per- 
sonal visit ascertained whether the charges he proposed 
to make were true, instead of rushing into print with 
what we cannot but consider a culpable want of that accu- 
rate information, which could so easily have been 
obtained. We were at some pains to ascertain how far 
the statement that the Ordnance Factories pirated the 
inventions of the trade was true, and though numerous 
stores were pointed out which had their origin outside, a 
far larger number were of Arsenal design, and the 
managers of all the departments were in accord in 
stating that the best possible feeling existed with the 
various trades, and that the Royal Factories were always 
most ready to give their colleagues—for they were not 
their rivals—every possible assistance in completing their 
orders. It is hinted by the correspondent of the Times 
that it would be sufficient to maintain a sort of skeleton 
factory with a very few hands in permanent employment, 
and that the ranks could be rapidly filled up in times of 
pressure. We would recommend the writer to examine 
some of the work which is done in the various factories, 
and question the foremen as to the time required to train 
their men before they acquire the skill which is indis- 
pensable in the manufacture of the delicate fuses and 
appliances on which the efficiency of the stores depend. 

It is difficult to understand what possible advantage 
is to be gained by thus advocating the claims of a very 
few big firms who are very well able to take care of them- 
selves, and who would be ashamed to set up the un- 
dignified cry which “ Parlementaire” has started on 
their behalf. 


THE STRIKE IN THE NORTH. 


THE important strike now unfortunately in progress on 
the Tyne is peculiar in that no one outside a somewhat 
limited circle understands clearly what it is about. All that 
is known may be stated in a very few words. It seems 
that in 1890 the fitters employed in the Tyne shipyards 
held that the plumbers were doing fitters’ work. They 
remonstrated, and disputes ensued between the two 
Unions. What the precise nature of the work about 
which complaint has been made may be no one appears to 
know very clearly. According to one statement the 

’ fitters will not permit the plumbers to touch iron 
piping. The precise subject matter of the quarrel is, 
however, of comparatively small importance. The 
employers appear to have regarded the whole affair as 
frivolous, and left the Unions to fight it out among 
themselves. In January, 1891, the Unions held a con- 
ference, and a list defining the work to be done by fitters 
and plumbers respectively was drawn up. A truce was 
established, and for a short time all went well. Then dis- 
putes began once more to occur, and at last a strike of the 
fitters in the shipyard and engine works of Messrs. Palmer 
and Company, of J arrow, took place, and lasted two months. 
As the employers were now the sufferers, they took 
measures to reconcile the contending parties. They did 
not succeed, and at last the Employers’ Association came 
to the help of Messrs. Palmer, and locked out 25 per cent. 
of the Amalgamated Engineers in the district. This 
brought the strike toanend. A provisional arrangement 
was effected. A conference was to be held for the 
final adjustment of the dispute, and an agreement 
was signed on June the 18th, 1891, by both the 
plumbers and the fitters, undertaking that until the 
conference had taken place there should be no strike or 
disturbance. The conference was held in July, August, 
September, and October last year, and so far as can be 
gathered, all the questions in dispute were thoroughly 
thrashed out. Both parties brought evidence from any 
shipyards they chose. After each side had completed 
its evidence, and at the suggestion of the employers, 
the fitters and plumbers met together to settle mutually 
as many points as possible, and with respect to those 
sections not thus settled, it was agreed that each party 
should draw up a summary of their evidence, which the 
employers would consider together with that drawn up 
by their own secretary. With the views of both sides 
continually before them, the employers drew up a pre- 
liminary list embodying those points on which the two 
parties had previously come to an agreement. A special 
meeting of the conference was then held, when, with this 
preliminary list before them, the fitters and plumbers 
urged their respective objections to those sections com- 
prised in it which did not meet their wishes. At the 
request ofthe fitters, it was agreed to hear these objections, 
and arrive at a final decision on each section taken seria- 
tim. Two sections were settled in this manner, but when 
the decision on section 3 was announced, as it was con- 
trary to the wishes of the fitters, they intimated their in- 
tention of retiring from the conference, and carried this de- 
cision into effect. This rendered all the work of the confer- 
ence nugatory. Three hundred fitters turned out from 
Messrs. Palmer’s yards in the middle of January because 
about a dozen plumbers continued to be employed against 
the wishes of the fitters. If Messrs. Palmer had enforced 
the wishes of the fitters, then all the plumbers would have 
struck. It was clear that the Amalgamated Engineers were 
determined to attack the employers in detail. This, of 
course, the Employers’ Association could not permit, and 
they retaliated by giving notice all through the district 
that they would discharge Amalgamated men at the rate 
of 25 per cent. per week until they were all gone, unless 
they and the plumbers could find a way to reconcile 
their differences. Thereupon the engineers took action, 
and turned out bodily, and so several thousand men are 
idle and important contracts at a standstill. 

To write about such a case is a weariness to the flesh. 
It seems sheer waste of time to tender advice, or to 
suggest that the plumbers and engineers are making 
fools of themselves. The folly of a dispute never yet 
kept men from fighting, and never will. It is vain for 





the political economist to direct attention to the waste of 
money, the breach of economic law, &c. &c. The 
political economist never takes human nature into 
account. For ourselves we may say that we do. We 
have not the least doubt but that more or less angry 
passions have been raised, and there is but one course 
open to the employers, and that, unfortunately, consists 
in fighting. The Amalgamated Engineers are com- 
paratively wealthy; but the great body of the Union 
may think twice before they agree to spend thirty 
or forty thousand pounds in “smashing the plumbers.” 
But it is essential that the employers should not 
only act, but that they should act all together, and 
on a large scale. In the long run a general lock- 
out all over the North would be the cheapest and most 
satisfactory method of dealing with the trouble. A strike 
limited in area may last for months; until indeed the 
ruin of a district is well nigh accomplished. The men 
discharged get work elsewhere. A violent and drastic 
remedy may cuta strike short in a week, and there ought 
in the present case to be no hesitation about the matter. 
When disputes cannot be settled by arbitration, as in the 
present case, then nothing remains but to fight, and the 
greater the force that can be brought to bear the sooner 
will the end come, and the less will be the loss inflicted. 
If the employers fritter away their force, they will be 
beaten by the fitters, and they will then have to attack 
the plumbers. 

No good can, we think, be done by calling attention to 
the loss of money and trade which this strike will cause. 
The Union leaders will not themselves suffer in any way, 
and they care nothing about the prosperity or the reverse 
of any district. If the Tyne were ruined to-morrow they 
know very well that it would be so much the better for 
some other district, where engineers would get employ- 
ment. . The destruction of the shipbuilding trade of 
London was the making of the Tyne and the 
Wear. So far the men risk next to nothing in the 
future. The true pinch for them comes in di- 
minished incomes at the moment. Strike pay is, after 
all, a poor substitute for good wages. But it ought to be 
obvious that when men are willing to put up with the 
loss, trouble, and privation incurred, it is useless to talk 
platitudes to them, and direct their attention to the cir- 
cumstances that if they were not on strike they would 
have more money to spend. They know all about that 
better than any outsider can tell them; and so we come 
back to the old point, that war has been declared, and 
that the best way to make the campaign short and 
bloodless is to act with energy. If the employers please 
they can win. If they will not act together and support 
each other loyally they will be beaten, and they will 
deserve to be beaten. 
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MILITARY BALLOONING. 


LrevTEeNnant H. R. Jones, R.E., read a paper on February 
5th, at the United Service Institution, dealing with the 
practical working of ballons in military operations. First 
noticing the question of gas, the lecturer pointed out that in 
spite of its cost, hydrogen from its great lifting power (i.e. 
from 601b. to 68 1b. per 1000 cubic feet) effects economy in 
transport and is specially suited to the plan, first adopted by 
England, of carrying gas ready made in tubes of about 70 lb. 
weight, each containing 120 cubic feet of hydrogen. The 
advantages of the system are:—(1) Rapidity of filling, a 
balloon being prepared in from 15 to 20 minutes instead of 
4 hours; (2) purity and greater power; (3) independence of 
a large water supply, otherwise necessary; (4) the power to 
immediately replenish a partly wasted balloon according to 
requirement. The English military balloon contains 10,000 
cubic feet, lifting 650 1b. including two very light men, 1500ft. 
of rope and the balloon with the necessary fittings, After 
discussing the fittings in detail, the lecturer spoke of the 
mobility and use of balloons. In a light breeze, he said that 
a balloon can be towed so as to travel as fast as infantry, 
often even much faster. In England the laws of trespass, as 
well as telegraph wires and trees, present exceptional obstacles 
to balloons, yet during the last three summers good work 
has been done at Aldershot. Communication is kept 
up between the balloon and the ground by telephone on the 
Siemens-Halske system ; plans and papers are sent down the 
line in a small bag. Observation from a balloon naturally 
suggests itself as a matter of course. It requires special 
practice, however. The country looks like a map, but hills 
are all flattened, and it is often wrongly assumed that move- 
ments seen from the balloon must be visible below and need 
not be reported. Practice isrequired also to estimate the magni- 
tude of bodies of troops. At Aldershot, after the first summer’s 
work, the working of the balloon was reported as satisfactory, 
but the reports furnished by the balloon as unsatisfactory. 
Subsequently examples were given of the value of balloons; 
for instance, a cavalry force was enabled to avoid all outposts 
and get right into camp on one occasion, by balloon direc- 
tion. Again, in 1890, a balloon, from a mile and a-half 
distance, made a sketch of an enemy’s camp, showing all the 
dispositions of the troops and outposts, and even identifying 
regiments. During the last French manceuvres General 
Gallifet actually commanded from a balloon, sending orders 
by telephone. In the direction of artillery fire a balloon 
offers great advantages. The question of the liability 
of the balloon to destruction by artillery fire naturally 
arises. At Lydd a balloon was fired at by a 13-pounder 
gun, at 4000 yards range. The balloon was raised and 
lowered by paying out or hauling in line. It was struck the 
seventeenth shot, and as it slowly descended struck again by 
ashrapnel. Nevertheless, it reached the ground so gently 
that no appreciable shock would have been felt. The damage 
consisted of two holes torn by shell fragments, and some 
bullet holes, two of which were through thecar. The balloon 
could have been made fit for use again in about two hours. 
As to foreign Powers, the French adopted the English tubes 
for carriage of hydrogen, fill in about the same time, and have 
used balloons in their manceuvres as well as in Tonkin on 
active service. Germany at present prepares gas, but the 
English method is under trial. Russia and Italy have both 
adopted balloon equipments. 


TEMPERED COPPER. 


Some little stir has lately been made concerning a material 
bearing the somewhat mysterious title which forms the 
heading of this article, and having in view the multifarious 
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and important uses to which ordinary copper laying no claim 
to a distinctive epithet is put, and the limitations to jtg 
employment that undoubtedly exist, and are generally con. 
ceded to be inherent and inevitable, interest in a modification 
said to present special advantages has naturally been aroused, 
The desire to obtain a quality of copper free from some of the 
failings to which good commercial samples are liable, must 
not be confounded with the laudable oan more easily attained 
wish to avoid disaster and even catastrophe by | pg maey the 
best that may be had—a result readily achieved by judicious 
selection based on a stringent specification, compliance with 
which is insured by systematic mechanical testing and 
chemical analysis. The likelihood of tempered copper re. 
placing the ordinary variety for special purposes may be 
gauged to some extent by the results of a fairly complete 
series of tests that was recently carried out at the Testing 
Station for Materials of Construction in Vienna, and published 
in the official organ of that institution. The first thing to 
be noticed in the report above mentioned is a quotation of 
certain figures of American origin which throw some doubt 
on the right of tempered copper to be considered individually 
at all. For example, the difference of the composition of 
tempered from that of ordinary copper is, contrary to what 
might be expected, wholly inappreciable. Unfortunately, how. 
ever, there exists ceataie internal evidence to lead to some 
doubt as to the trustworthiness of the analyses, inasmuch as 
they both give a total which is noticeably above one hundred; 
the determination of copper in each is obviously too high, 
and the failure to perform so simple an analytical estimation 
correctly is strong presumptive evidence against the accuracy 
of the rest of the work. Nevertheless, assuming that in- 
accuracy is common to each analysis in approximately equal 
degree, the similarity of tempered to ordinary copper in com- 
position has at least a balance of probability in its favour, 
With regard to the mechanical tests, there is no reason to 
suspect a like inaccuracy, because they do not supply the same 
means whereby they may be checked. Taking them as they 
stand, it appears that the tempered copper had an elastic limit 
of about 5 tons per square inch, as against 4:5 tons for the 
untempered sample, and a tensile strength of 13 tons instead 
of about 11. Turning from these figures, which are by no 
means remarkable, to those for which the Testing Station is 
itself responsible, tempered copper shows up a good deal 
better. Sheet varying in thickness from ,},;in. to yin. had 
a tensile strength of 30 to 40 tons per square inch, and wire 
from ,in. to Jin. in diameter one of 30 to 45 tons per square 
inch. The advantage of tempered copper is therefore chiefly 
apparent in test pieces of small section. The possibility of 
obtaining copper outwardly similar to ordinary commercial 
specimens, but possessed of an unusally high tensile strength, 
raises the question whether two modifications of the metal, 
akin to those that have been demonstrated for iron, may not 
exist. Some support is rendered to this view by the fact that 
copper deposited by the Elmore process has been shown to 
differ considerably from that prepared by more usual 
methods. Quite consonant with this is the influence, often 
very striking, of small percentages of foreign elements. When 
it is remembered that the addition of 0-1 per cent. of antimony 
to copper of good quality “will convert it into the worst 
conceivable,” the hypothesis that copper is but another 
example of an element presenting allotropic modifications 
appears tenable enough. 


MINING MACHINES IN THE NORTH. 


AN attempt is about to be made to introduce the practice 
of machine mining both in the coal and iron mines of the 
North, with electricity as the motive power. Very frequent 
attempts to introduce mining machines into the collieries of 
Durham have been made, but they have in most instances 
not long continued. In the Cleveland iron mines, however, 
the use of machines has grown of recent years, most of 
which have been worked by compressed air. There have 
been objections on the part of the miners; but the use of 
the machines and the extent of the work performed by them 
have continuously grown, and of late with some rapidity. 
The objection to them is from the labour standpoint, and is 
twofold—that they perform much more work than would 
men to the same number as those who attend on them, and 
also that the work thus effected needs fewer skilled men to 
perform a given amount than is the case when miners 
working with hand-drills are ee so that there is a 
larger wage to the few skilled machinists and a smaller wage 
to the workmen who follow the machines as fillers of the 
wagons, &c., and who are little more than labourers. It is 
evident that objections of this kind are mere variations of 
the objections that are usual to the introduction or the 
extension of machinery, and they must give place to 
that cheapness of production which is the result. The 
addition of electricity to the other methods of using 
these machines must be expected to give some increased 
impetus to their use, and in the end to cheapen production 
and to extend the use. In some parts of the world machines 
with electricity as the motor are much in use in some of the 
coal mines—in some of the States of America this is the case 
especially ; and if it be needed in these parts, where the coal 
is used locally and meets with no opposition, it is becoming 
more and more certain that it is needful in this country, 
that we should have the benefit of cheaper production, for 
our coal] is exported in considerable quantity, and that to 
places where it meets with a growing competition. Water, 
compressed air, and electricity will all have their uses in the 
vitalising of the machines that will be in the future increas- 
ingly a in our coal and iron mines, and the result 
of the northern experiments will be eagerly looked for, on 
the grounds alike of economy and of safety. 








LITERATURE. 


Marine Propellers. By SypNey W. Barnaby, M.1.C.E., and 
M.I.N.A. Third edition. E. and F. N. Spon, London. 
1891. 

Tue speedy call fora third edition of this interesting little 

book will prove that it has satisfied a long-felt want. 

Originally delivered as a course of lectures at the Royal 

Naval College, Greenwich, and published as such in the 

first two editions, the present work has been recon- 

structed and enlarged, in order to introduce new material 
which had become available; but in this third edition 
the lecture form hus been abandoned, and the book re- 
written and brought up to date; the author’s valuable 
paper on the “Screw Propeller” in the ‘ Proceedings” 
of the Institution of Civil Engineers, 1890, and the dis- 
cussion on it being laid under contribution. 

The results of Mr. R. E. Froude’s model experiments 
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for the Admiralty are embodied in a Table for disc areas 
and revolutions, in a form which will be useful to screw 
designers. The carefully drawn diagrams at the end of 
the book are constructed so as to be immediately 
intelligible and available by engineers and naval architects 
when engaged upon a novel design. Chief among them 
are Plates I. and II., where the results of some 500 or 
600 experiments, carried out by Mr. Thornycroft and the 
author, are represented graphically in curves, which 
speak more eloquently than ranks and columns of figures, 

The author starts on the first page with the enunciation 
of an axiom, derived from Rankine, that “the principle 
upon which nearly all marine propellers work is the 
projection of a muss of water in a direction opposite to 
that of the required motion of the vessel.” 

A man on a piece of perfectly smooth ice can set 
himself in motion in any desired direction only by 
throwing away something in the opposite direction; and 
in a similar way Rankine and Mr. Barnaby explain the 
forward propulsive effect on the vessel from the quantity 
of water picked up by the propeller and thrown away 
backwards with an additional velocity. 

If W lb. of water is picked up every second, and thrown 
backwards with an additional velocity of S feet per se- 
cond, the propelling force T is WS /g pounds, according 
to Rankine and Mr. Barnaby. 

This explanation is unimpeachable for the action of the 
oar and of the paddle-wheel, which operate on the sur- 
face; but in our opinion considerable modification is re- 
quired when we come to consider the action of the screw 
propeller, submerged at such a depth that considerable 
variations of pressure are possible. 

In the first place, this variation of pressure need be very 
slight to account for the propulsive effect experienced. 
The disc area of the two screws of the Teutonic is about 
600 square feet, while 20,000-horse power at 20 knots 
implies a thrust of 326,000 lb., taking a horse-power as 
326 knot-pounds. This is about 500 lb. per square foot, a 


‘pressure due to a head of 8ft. of water. When all 


deductions for loss of efficiency are made, this head may 
be supposed reduced to about 4ft., the height of a follow- 
ing wave in the wake, sufficient to produce the requisite 
thrust at this speed. 

With a disc area of 600 square feet and a speed of 20 
knots, 20,000 cubic feet of water pass rade the pro- 
pellers every second, so that W = 1,250,000 Ib., or 560 tons. 
To produce a thrust T of 326,000 lb. the water acted 
upon must be driven backwards with a velocity 8 feet 
per second, given according to Mr. Barnaby’s formula by 
S=gT/W = 8'375ft. per second, which is about 5 knots. 
To an observer on the taffrail the propeller race ought 
then to appear to recede with a velocity of 25 knots, 
compared with the 20 knot speed of recession of the 
outside water. We must confess, however, that after the 
most careful observation we have never been able to 
detect any noticeable additional velocity in the propeller 
race; a confused turbulence, compared with the surround- 
ing water, is alone observable. It is difficult even to 
make out the rotational rope-like character of the pro- 
peller race, which nevertheless may exist; for one reason, 
the wake revolutions must be comparatively slow, and 
the pitch of the screw of the propeller race proportionately 
long. With a 10 per cent. slip the revolutions would be 
one-tenth, and the pitch ten times the pitch of the 
propeller revolutions and pitch; in the Teutonic, for 
instance, the pitch of the propeller wake would be about 
800ft., too long for the eye to observe accurately. 

Rankine’s theory, as given in his classic paper in the 
“Transactions ” of the Institution of Naval Architects 
for 1865, pre-supposes that there is no change of pressure 
in the water acted upon, and that the various stream 
lines of the motion set up by the propeller do not mate- 
rially interfere with each other, as would be the case if 
water behaved like a gas, composed, according to the 
molecular theory, of a number of free separate particles 
dispersed at a distance from each other, which is very large 
compared with their diameters. But a stream line of 
water, or other incompressible liquid, cannot make its 
way unless room is made for it by the surrounding 
water; so that if we concede the existence of a strong 
backward current set in motion by the propeller, an equal 
counter current, if not visible on the surface, must exist 
at some depth in the water, the action of which must 
have some powerful though unknown influence on the 
performance of the propeller. This counter current 
makes itself more perceptible when vessels are tried on 
the measured mile in shallow water, and the subject has 
engaged the attention of Professor Cotterill in a sugges- 
tive paper in the “ Transactions” of the Institution of 
Naval Architects. 

In any stream line in the immediate neighbourhood of 
the propeller, we may consider the rotational and the 
axial component of its motion separately. If we take the 
opinion of the ship first; it takes heed only of the 
axial component of the forces and of the stream lines, the 
rotational motion merely giving a slight heeling effect, 
which is balanced with twin screws revolving in opposite 
directions. But the work of the engines, if we ask 
them their opinion, is merely to keep the shafts revolving 
and transmitting the horse-power; and from their point 
of view, they only feel the inertia of the water to the 
rotational motion. 

In the rotational motion the stream lines are closed 
circles, and the distribution of velocity may follow any 
law—of the forced or of the free vortex, for instance, as 
discussed by Professor FitzGerald— without interference 
of the neighbouring stream lines. 

But any increase or diminution of the axial component 
of the velocity implies a corresponding contraction or 
thickening of the stream filament. If, for instance, the 
water which passes through the 600 square feet of disc 
area of the Teutonic’s propellers has its velocity changed 
from 20 to 25 knots, the cross section of the propeller race 
must have become diminished to 480 square feet; so that 
a hollow wave must exist over the propeller race, say 
40ft. broad and 3ft. deep. The well known “squatting” 
effect is due to the existence of some such hollow, and 





is observable even in such large steamers as the Seine, the 
new French twin-screw steamer on the Newhaven and 
Dieppe route. 

Mr. Barnaby shows in Chapter VII. how the evil 
effects of this stern current may be mitigated by the use 
of Mr. Thornycroft’s screw-turbine propeller, in which a 
boss of appropriate shape accelerates the water up to the 
propeller, and slows it down again, so as to be delivered 
at the velocity of entrance. Guide blades can now be 
fixed aft of the propeller, to utilise the rotational energy 
of the wake, by which the efficiency is considerably 
increased; and when the difficulty of going astern is 
overcome, this turbine propeller of Mr. Thornycroft 
should have a great future for sea-going vessels of the 
largest size. 

If the areas at entrance and exit of this turbine pro- 
peller are equal, and if the casing is always full of water, 
as is natural to suppose, the water is delivered at the 
same rate as it is received, and there is no sternward 
current for propulsion, in opposition to the dictum of the 
first clause of this book. To return to our man on the 
ice, or to a train on a railway, if the ice or the rails give 
sufficient adhesion to prevent slipping—if, in the mathe- 
matical jargon, they are perfectly rough—then the back- 
ward momentum must be looked for in the whole Earth ; 
and no lever or fulcrum of Archimedes is required to 
move the Earth. But, as an infinitely large body, like 
the Earth, can absorb a finite amount of momentum 
without apparent change of velocity, the sternward 
momentum of the whole Earth passes unnoticed. 
The propulsive effect must therefore be due to a 
change in the pressure of the water; and in our 
opinion it is this change of pressure which has been 
ignored in Rankine’s treatment of the theory of the 
screw propeller. Change of pressure must exist along 
with change of axial velocity and of sternward momentum, 
and sometimes one or the other predominates; but that 
propeller in which the change of pressure is the pre- 
dominating influence at work will be the most economical. 

The repeated failures of the hydraulic propeller, de- 
scribed in Chapter VI., where a jet of water is discharged 
backwards, are a testimony to this view. Theoretical con- 
siderations showed that for economy it was requisite te 
act upon as large a body of water as possible, so that tho 
machinery was bound to be cumbrous. Recently, how- 
ever, in America, the land of scientific scepticism, a Dr. 
Jackson has come forward to contest this view, by obtain- 
ing his propulsion with a very small jet discharged at a 
high velocity, and claimed a greater efficiency for this 
arrangement; but nothing has been heard lately of his 
experiments, although he and all other inventors of 
hydraulic propulsion deserve great praise for the skill 
with which they have put their theories to the test of 
experiment; in spite of repeated disappointment, as 
described by Mr. Barnaby in a paper read before the Insti- 
tution of Civil Engineers in 1884. 

Chapter IV. gives a valuable account of model experi- 
ments and how to carry them out. It is useless to set a 
model propeller in motion in a tank, to create its own 
current, and to expect to derive any information as to the 
behaviour of a real propeller; for one reason the slip 
must range from 50 per cent. upwards. 

The experiments carried out by Mr. Barnaby with 
model propellers projecting from a launch run at a 
known speed show us the right method to pursue; 
but as this method is costly and can only be carried out 
at favourable opportunities, we think that much valuable 
experiment could be carried out indoors, in a current 
artificially kept in motion with given velocity. 

Mr. Barnaby knows too much about his subject to 
prescribe an absolutely superior type of propeller above 
all others, but contents himself with giving drawings of 
some which have proved themselves efficient under given 
conditions. The visitor to the Naval Exhibition will have 
remembered in the models of large steamers the extra- 
ordinary diversity of propeller types. 

The propeller designer is only called in when the design 
is otherwise complete, and he has a difficult task in pre- 
scribing such a type as will let out the engines at their 
best rate and come near giving the proposed speed. 

The frequent changes of propellers in new vessels 
shows that a propeller doctor who could diagnose 
symptoms and prescribe the appropriate treatment ought 
to secure a large consulting practice in the marine world. 
The long correspondence which took place in these 
columns on Professor FitzGerald’s paper on the screw 
propeller shows the interest taken in the subject; but to 
parody Plato’s inscription, let no one venture into the 
discussion without having read this present treatise on 
‘“* Marine Propellers.” 


The Alkali Makers’ Handbook. By G. Lunas, Ph. D., and 
K. Hurrer, Ph. D. Second edition, enlarged and 
thoroughly revised. 8vo., pp. 184. London: Whitaker and 
Co., and G. Bell and Sons. 1891. 

Tuis is a re-issue, as one of the volumes of ‘“ The Special- 

ists’ Series,” of a very useful collection of tables, formule, 

and other data concerning those great branches of chemical 
industry, the manufacture of sulphuric acid, nitric acid, and 
the alkalies. As we have ona former occasion noticed its 
contents in some detail, it will be unnecessary to do more 
than state that the small errors that passed undetected in 
the first edition have been corrected, and several minor 
improvements have been made. Many new methods of 
analysis have been substituted for those previously recom- 
mended as standards for alkali works, the reason for the 
substitution having been explained at length in the Journal 
of the Society of Chemical Industry by one of the authors 
in 1890. New tables of the specific gravities of sulphuric, 
hydrochloric, and nitric acids, compiled with extreme 
care, have taken the place of those contained in the first 
edition, and those among many suggested alterations that 
have been found to be consistent with the general scope and 
character of the book have been adopted. The altera- 
tion made in the form of the book, owing to the adoption 
of a larger page having rendered the former title of 
“ Pocket-book” inappropriate, it has been changed to 





‘“‘ Handbook,” under which name we trust that it may be 
as successful as its predecessor. So many things are 
involved in soda and acid works, that a very large part of 
the matter is as useful to chemists at large as to those 
specially employed in alkali making. 
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AN IMPROVEMENT IN STOKEHOLD VENTILA- 
TION. 


THE s.s. Prinses Amalia of the Nederland Steamship 
Company, of Amsterdam, lately left the yard of the Royal 
Shipbuilding and Engineering Company, Flushing, after 
having received new triple expansion engines, of consider- 
ably greater power than the old compounds. This vessel 
was originally built by the Fairfield Company at Govan, 
and is of 3480 tons. Her length is 371ft.; beam, 39ft. 9in.; 
and depth, 22ft. 2in.; with cylinders 50in. and 86in. b 
42in. stroke. The new engines are triple compound, wit 
three cranks; cylinders 28in. 46in., and 75in. diameter and 
45in. stroke. Two double-ended steel boilers, constructed 
for a working pressure of 1601b., have likewise replaced two 
similar boilers of 60 1b. working pressure. The high class 
of the boiler work turned out by the Fairfield Company can 
be judged by the fact that these boilers were in continual 
use for eighteen years without further repairs than twice retub- 
ing in that time, and were in fair working condition when taken 
out. The new boilers are 13ft. Gin. diameter by 16ft. length, 
and have six furnaces, each of 3ft. 2in. diameter; the total 
grate surfaces 202 square feet, and total heating surface 5800. 
On the trial trip from Flushing to Amsterdam the engines 
made 67 revolutions per minute, and indicated 2000-horse 
power, the speed of the vessel being 13} knots. 

The stokeholds are ventilated on a plan patented by the 
builders’ engineer, Mr. W. H. Martin, by which the usual 
unsightly ventilating cowls on deck are done away with 
entirely, the necessary down draught being obtained by the 
utilisation of the heat radiated from the main boilers and 
uptakes. This lighter air is allowed to rise up through 
an enormous space between an inner and outer funnel, 
causing a powerful down current of fresh air through the 
stokehold combing, at the same time thoroughly preventing 
the rising of any smoke or dust to the deck, as is usual when 
cleaning fires and quenching ashes. To insure the fresh air 
reaching the stokehold floor, there is a light air-tight screen 
or bulkhead built in front of each end of the boilers, reaching 
from the deck right down to within 6ft. from the stokers’ floor, 
the lower part being on hinges to allow access to the 
smoke-box doors. As the whole of the air drawn off by 
the annular funnel space, to which is to be added that 
needed for combustion in the furnaces, has to pass down in 
front of these air screens, the result is a powerful draught 
of fresh air at all times, independent of the direction or force 
of the wind on deck, keeping the stokehold at a temperature 
considerably lower than in the sunshine on deck, and but 
from 5 deg. to 15 deg. Fah. above that in the shade. The 
space above the boilers, where the safety valves are usually 
situated, is likewise kept comparatively cool, greatly facili- 
tating any work that may have to be done there. It is in- 
teresting to note the amount of energy the removal of this 
quantity of airrepresents. By actual measurement by means 
of an anemometer placed in the annular funnel space, the 
weight of air at an average temperature of 83 deg. Fah. 
passing was 140,000 lb. at a velocity of 14ft. per second. 
If we multiply this weight by the height due to a falling 
velocity of 14ft., say, in round numbers 3ft., and divide 
by 33,000, we get 13 as the number of effective horse- 
power utilised of the heat radiated from the boilers. 
To do the same work with a fan would probably require 
some three or four times this number of indicated horse- 
power. This system is in use on most Dutch steamers 
trading to the East Indies, and has proved to be of great 
value. 

During the vessel’s stay at Flushing several other important 
alterations were made in the general arrangement of cabins, 
&c., whereby more space has been obtained for cargo, and 
the number of first and second-class berths increased. The 
vessel sails from Amsterdam to-morrow, the 13th inst., eall- 
ing at Southampton, and leaving there on Tuesday next for 
Batavia. 
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THE BRIGHTON NEW PIER AND MARINE __| United Kingdom. The palace and pier are being constructed | MATHER’S SOFT METAL HAMMERS. 
PALACE | from designs of Mr. R. St. George Moore, Assoc. M.1.C.E., ; ; 
z -4-.:., | and the engineer and contractor for the erection is Mr.) In most engineering shops hammers of soft metal, such as 
IN our impression of the 29th ult. we illustrated by pictorial | Arthur Mayoh, of Manchester. | lead, tin, and copper, are used, and made by fixing a wood 
view _ rege rae moat peng mearye —- ya | The engravings on page 136 show, by elevation and plan, | shaft in a simple eye formed through the soft metal. These 
pier w . in length, or abou - longer than the | the g 


I 1 eneral arrangement of the pier. It will be seen that | hammers are often the cause of annoyance through the 
present West Pier. The promenade deck of the pier will be the pierhead and landin 


45ft. wide, and at the head will be a grand pavilion, designed | water, so that steamboa: 
in Oriental style, capable of seating 1500 people, which | 
will be utilised. for instrumental al vocal concerts, and | 
other performances. The pavilion will be 170ft. long by | 
80ft. wide, outside which there will be numerous sheltered 
seats and spacious promenade. Dining and grill rooms, with 
smoking and reading-rooms adjoining, will be erected. The | 
total area of the pierhead on which the palace will be 
erected is upwards of 48,000 square feet. At the extreme end 
@ landing stage will enable Channel steamers and other 
vessels of a large size to land passengers at all states of the 
tide. Arrangements will be made for the accommodation of . 
bathers under the pierhead. The work is of a very extensive END OF MAIN GIRDER . : 
character, and will rest on 330 cast iron piles to support the : and Son, of Wellingborough, have been experimenting to 
lattice girders carrying the floors. The contract for the | all states of tide. From the detailed engravings on page 136, | overcome this defect, and are now making the hammer we 
ace and pier is let to Mr. A. Woodhouse, of Newport, | and from those above, the construction of the transverse and | now illustrate by sectional and exterior views. ‘ 
on., and will be completed in about fifteen months, in a | the longitudinal girders will be gathered. All the chief | This improvement consists of forming in malleable iron, 
modern and elegant style, illuminated by electric light, and | dimensions are given on these, but it may be mentioned that | steel, phosphor - bronze, Delta, or other suitable metal, a 
will be unequalled by any other similar undertaking in the ! the rivets in the main girders above are all jin. diameter. casing, through which is formed a taper tubular eye or 





g-stage are in considerable depth of | handle breaking, owing to the metal upsetting and crushing 
ts will be able to come alongside at | the wood at the eye. For some time past Messrs. Mather 
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shield, in which the shaft is fixed, being largest at one end, 
similar to those used in pick-axes, enabling the handle to be 
slipped out when the battered soft metal requires re-forming. 
The latter is done by melting it out in a pot. The casing or 
shell is then placed in iron top and bottom moulds, and the 
metal cast into them. 

These hammers are already made in three sizes, and are 
fitted with handles for hand or sledge purposes, thus being 
adapted either for light or heavy work. 








LAUNCHES AND TRIAL TRIPS. 


On Friday afternoon last the Blyth Shipbuilding Co. launched 
from its building yard at Blyth, a large steel screw steamer 
named the Auriga for London owners. The leading dimensions of 
this vessel are :— Length, 300ft. ; breadth, 39ft.; and depth, 21 ft. 6in. 
The vessel is built of steel and iron on the well-deck principle, 
with extended bridge, raised quarter-deck and poop, in which is 
fitted the accommodation for the captain and offi Cellular 
double bottom tanks for water ballast are carried throughout. 
The deck machinery, which embraces all the latest improvements, 
consists of a steam windlass and capstan by Emerson, Walker and 
Thompson ; four powerful steam winches by Welford Brothers ; 
patent boiler by Clarke, Chapman, and Co. The steam steering 
gear by Amos and Smith is arranged to be placed in the engine 
room, and is thus under the control of the engineers, whilst con- 
nections and fittings are carried to the bridge, from which the gear 
can be worked as in ordinary practice. Powerful triple-expansion 
engines will be fitted by Messrs. Blair and Co., of Stockton-on-Tees. 
The christening ceremony was gracefully performed by Mrs. C. 
J. Dymond, of Newcastle-on-Tyne, after which the company 
adjourned to the offices, where the usual toasts were proposed. In 
addition to the shipbuilding, the company is well employed with 
repairing work in the graving dock and at the quays. Good 
progress is being made with the second dock. 

The latest addition to the fleet of the P. and 0. Company, 
uamely, the steamship Aden, left the yard of her builders, Sir 
Raylton Dixon and Co., for London, on the 4th inst. The vessel 
is one of the largest steamers built upon the Tees, having the 
following dimensions :—Length over all, 380ft.; breadth extreme, 
46ft.; depth moulded, 30ft. 3in.; with a deadweight carrying 
capacity of about 6000 tons, built on the three-decked rule to 
Lioyd’s highest class, and very completety fitted for the trade which 
she is intended for, between London, China, and Japan. Her 
decks and deck-houses are of teak, with all the latest improvements 
in the way of steam cranes, winches, &c., for carrying heavy cargo, 
and accommodation for passengers under the bridge amidships, the 
entrance to which is by a highly ornamental companion nanny 
decorated in stained and polished hardwood panels and gilded 
lincrusta, from which a handsome staircase leads to main saloon 
below, which is decorated in a novel style in ornamental panels of 
hardwood and handsomely upholstered. The galley, steward’s 
pantry, &c., are very completely fitted, and the bathrooms Xc., 
supplied with hot water. e accommodation for the officers is in 
commodious cabins in the after end of the bridge, and for her 
Lascar crew in the poop aft. Her engines, which have been built 








by Messrs. Thomas Richardson and Sons, of Hartlepool, are of the 
triple expansion type, having cylinders 28in., 46in., and 77in. 
diameter, by 48in. stroke, giving an indicated horse-power of 2700, 


which is capable of giving the vessel a speed of thirteen knots. 
The chief officials of the P. and 0. Co., who were present at the 
trial trip, expressed themselves very highly gratified with her con- 
struction and performance. She has been built under the superin- 
tendence of Captain Angus and Mr. White, chief engineer, and 
will be commanded by Captain Brown, late chief officer of the 
steamship Rome. On leaving Middlesbrough she proceeded direct 
to London, where she will complete her loading for Bombay, Hong- 
Kong, and Shanghai. 








Cape OF GooD Hope anD Natat Royat Mai Service.—The 
Union Steamship Company’s new twin-screw Royal mail steamer 
Scot, which left Southampton on the 23rd January, with the out- 
ward Cape of Good Hope and Natal mails, arrived at Cape Town 
at 8.40 a.m. on 8th February. Passage, 15 days 7 bours net 
steaming time. 

BrisToL UNIVERSITY COLLEGE ENGINEERING Socrety. — On 
Tuesday, the 2nd inst., this Society held a well-attended meeting, 
the president, Professor Ryan, M.A., D.Sc., in the chair. Mr. J. 
W. I. Harvey read a paper on “ Mild Steel.” The author described 
the processes necessary for the production of this form of steel, and 
discussed the various points of dispute in connection with those 
processes. 

Naval ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Fleet-engineer: Stephen B, 
Williams, to the Cyclops, to date February 6th. Staff-engineer : 
John E. Chase, to the Sans Pareil, to date February 9th. Chief- 
engineer: George Parsons, to the Pembroke, additional, for Float- 
ing Factory, to date February 9th. Engineers: James Ryan, to 
the Seahorse ; Henry T. Liversedge, to the Wild Swan—for tem- 
porary service, to date February lst ; Francis T. George and F. G. 
Harding, to the Sans Pareil, to date February 9th. Assistant- 
engineers: Francis W. R, Jose and George E, A. Crichton, to the 
Sans Pareil, to date February 9th. 

THE BIRMINGHAM ASSOCIATION OF MECHANICAL ENGINEERS,— 
The February meeting of the above Association was held on 
Saturday last in the Dining Hall of the Birmingham Small Arms 
and Metal Company, Small Heath, when a paper was read on 
‘* Electric Welding” by the president, Mr. A. Driver, chief engi- 
neer of the company, the director of which had placed the room 
and steam power at his disposal for the practical demonstration of 
the welding which was carried out by Mr. Bullard, representative 
of the American Electric Welding Company. Mr. J. Floyd 
occupied the vice-chair, and the attendance of members and 
friends numbered about 150. The lecturer in his paper gave a 
concise description of the apparatus used, and pointed out that 
although that evening they would not be able to weld any larger 
diameters than jin., with apparatus of larger size and power, 
iron, steel, &c., had been welded up to 3in. diameter. He also 
pointed out some of its characteristics, among which were the 
speed with which the welding could be effected, the average length 
of time taken by the operator with jin. wire being about 20 
seconds, which included the putting in and taking out. The 
apparatus was sothoroughly under the control of the operator, that 
there is no fear of overheating, blistering, or scaling the metal, 
and the heat being so quickly applied that it is localised to such a 
degree that at a distance of l4in. the metal is quite cold. The 
wire also needed no preparation, being used just as it had been 
cut off into the suitable lengths.- Mr. Bullard was very successful 
in the operations, somuch so as to evoke from time to time the 
hearty applause of the gentlemen present. After the operator 
had shown the capabilities of the apparatus in various forms, such 
as bending the wire double at the weld while hot without fracture, 
several members took a turn at the instrument and were equally 
successful in their efforts. At the conclusion of the paper, and 
after a minute examination of the process, a hearty vote of thanks 
to the directors for the use of the room and the steam power was 
proposed by Mr. J. Neville, seconded by Mr. E. Hazel, and 
carried unanimously. A cordial vote of thanks was also awarded 
on the motion of Mr. T. Meacock, seconded by Mr. A. Noad, to 
the president for his interesting paper; to Mr. Bullard for the 
very efficient manner in which he had demonstrated the process 
of his company, and to his company for the loan of the necessary 
apparatus, which was suitably acknowledged by Mr. Driver, and 
Z Mr. Bullard on his own behalf and on the be of the Electric 

elding Company. The specimens made having been distributed, 
a very successful meeting was brought to a close. 





AMERICAN ENGINEERING NEWS. 


Suburban locomotive.—Some curious engines for suburban service 
are in use on the Flint and Pere Marquette Railroad, which give 
very satisfactory performances. They were made by modifying 
some old engines of the eight-wheel type—four-wheeled leading 
truck or bogie and four coupled driving wheels. The rear pair of 
drivers was taken off, the frames extended about 12ft. to the rear 
to support the cab and a rear tank and coal bunker, and a four- 
wtanel teallien truck placed under the tank. The engines have 
cylinders 15in. by 22in., a single pair of gg ery 69in. 
diameter, and two trucks with 30in. wheels. heel base of 
forward truck, 5ft. 2in.; centre of truck to driving axle, 10ft. 9in.; 
driving axle to centre of trailing truck, 12ft. 10in.; wheel base of 
trailing truck, 5ft. 6in. Boiler, 46in. diameter, with 117 tubes 
2in. diameter and 1lft. long. Heating surface, 684 square feet in 
tubes and 98 square feet in fire-box. Grate area, 13 square feet, 
or 1 square foot to 60 square fegt of heating surface. Cab, 6ft. 6in. 
long and 7ft. high. Tank, 6ft. 3in. long ; height from rail to 
centre line of boiler, 6ft., and to top of smokestack, 12ft. 94in. 
The total weight is 80,000 lb., wit 





gallons of water and 4000 1b. of coal. One of these engines has 
made a mileage of 72,870 miles with a coal consumption equiva- 
lent to 1 ton per 49 miles, and a cost of fuel of 4°26 cents 
per mile. The total cost per mile for oil, waste, fuel, repairs, and 
“—— of drivers, firemen, and cleaners, was 12 cents. 

Nickel steel armour plates.—The series of comparative tests of 
armour plates of different makes, conducted by the United States 
Ordnance Bureau, bas been concluded by the trial of two plates 
manufactured at the Carnegie Works, and similarin chemical com- 


| canal proper, and the remainder river navigation. 
| as a link in aline of inland waterway connection which can be 
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on each driving wheel—14,000 lb. on the forward truck, and | 
| 26,000 lb. on the trailing truck. The tank holds 1200 U.S. | 





| yard. 





steamers, including steam heating, electric lighting, electric calls 
from the state rooms, &c. 

New York and Philadelphia Canal.—A canal is projected to 
connect Lower New York Bay with the Delaware River, a tota] 
distance of about ninety miles, of which thirty-five miles would be 
It is intended 


opened by means of comparatively small improvements to the sea 
coast and Gulf coast of Florida. The greatest elevation on the 
canal is 76ft. above tide, with a summit level in the 50ft. contour, 
having two locks at each end with 25ft. lift each. There will also 
be two tide locks, or six in all. The cross-section would be 90ft. 
wide at the bottom, with a depth of 20ft. The excavation would 
amount to 26,327,614 cubic yards, with 350,000 yards of dredginy 
at the entrances, The locks will be 500ft. long and 60ft. wide. 
The area of the watershed tributary to the summit level is 300 
square miles, and this would require to be utilised by feeders and 
reservoirs, but it is estimated that there isan ample supply for 
a traffic of 30,000,000 tons. The estimated cost of the entire work, 
exclusive of right of way, is 12,550,000 dols. The work presents no 
One point referred to, 
though a remote contingency, is the value of the canal for strategic 
urposes, opening inland navigation between New York Bay and 
laware Bay, and between the Brooklyn and Philadelphia navy 
yards. The strategic advantages are also urged in regard to the 
inland waterways parallel with the Atlantic coast, some parts of 
which have already been traversed by a light gunboat. 

United States navy.—The Navy Department is building two 
powerful cruisers, the Raleigh, ready for launching at the Norfolk, 
Va., Navy-yard ; and the Cincinnati, at the Brooklyn, N.Y., Navy- 
The specifications called for an average speed of 19 knots, 


| and limited the price to 1,100,000 dols. exclusive of armament ; 


position to plates from the Bethlehem Works tested at former | 


| 


trials, One was a low-carbon all-steel plate, and the other a high- 
carbon nickel steel, both treated by the Harvey process of carboni- 
sation. The plates were 8ft. by 6ft., and 104in. thick. There werethree 
6in. shots and one Sin. shot fired at each plate. The 6in. 


n was of | horse-power, 10,000 ; maximum speed, 20 knots. 


40 calibres, with 1001b. Holzer projectiles, and 42°41b. powdercharge, | 
giving a striking velocity of 2075ft., and striking energy of 2989 | is a protective deck lin. thick on the flat, 2in. on the slopes to the 
foot-tons. The Sin. gun was of 35 calibres, with 250 Ib. Carpenter | sides, and 2hin. on the slopes to theends, A protective packing of 
projectiles, and 7241b. powder charge, giving a striking velocity of | cellulose, or other water-excluding material, will be provided at the 


1700ft. per second, and a striking energy of 5008 foot-tons. 


but no firm would guarantee the speed for that sum, and the Navy 
Department therefore undertook the construction in the Govern- 
ment Navy-yards. They are twin-screw protected cruisers, built of 
steel. Length on load-line, 300ft.; extreme beum, 42ft.; mean 
draught, 18ft.; displacement, 3183 tons; aggregate indicated 
‘he bulls have 


double bottoms and subdivisions by watertight bulkheads, There 


The | water-line. There are two triple-expansion vertical inverted direct 


results of the 6in. shots were as follows :—All-steel plate, firstshot, | acting engines, with high-pressure cylinders 36in.; intermediate, 
7 ~ : — | 53in.; and two low-pressure, 57in. diameter; all 33in. stroke. 
plate and backing 30in.; third, penetrated 35in., old cracks ex- | Steam is supplied by four double-end and two single-end boilers, 
tended and new ones started ; fourth, cracked plate and penetrated | with 19,382 square feet heating surface, 597 square feet grate area, 


394in. penetration; second, cracked upper corner and penetrated 


43in. Nickel steel cm. first shot, 
rebounded slightly bro 

13in., plate not cracked ; third, penetrated llin. and remained in 
the hole, slight crack in the plate. The results of the 8in. shots, 


| 


netrated I14in., and | and 1601b. working pressure. Bunker capacity, 556 tons; sufficient 
en, plate not cracked ; second, penetrated | for 1243 knots at 20 knots, or 4190 knots at 14 knots speed. The 


engines are being built at the eeere Navy-yard, The main 
battery will consist of one 6in. rifle and ten 5in. rapid-fire guns; 


one to each plate, were as follows, but the nickel steel plate bad | the former being mounted on the forecastle, and all on centre 
been weakened by the three 6in. shots being close together :—All- | pivots, with steel shields. The secondary battery will include eight 
steel plate, projectile went through plate and backing without | 6-pounder and four 1-pounder rapid-fire guns, and two Gatling 
being injured; nickel steel plate, projectile also went through | guns, with six torpedo tubes. 


plate and backing. The advantages of the nickel steel are con- 
sidered to have been conclusively proved by these tests. 
Engineering legislation.—A Bill is to be presented to the Ohio 
State Legislature providing for the examination and licensing of 
land surveyors in that State, and making it illegal for other than 
licensed surveyors to practise, although surveyors of ten years’ and 
graduate engineers of five years’ experience are to be entitled to 
licences without examination. 
a board of three surveyors, who will also act as an advisory board 
to decide upon questions of surveying practice submitted by licensed 
surveyors. The surveyors must give bonds and must file records of 
allsurveysmade. The Bill prohibits the use of the magnetic needle 
for measuring angles between land lines, and requires 


| 
| 


| 


The examinations are to be held by | 


rmanent | 


monuments to be erected at intervals of not more than 1000ft. It | 


is proposed to submit a Bill to the Illinois State Legislature pro- 
alter for the appointment of deputy State engineers, and regu- 
lating the construction and maintenance of highway bridges. 
These engineers are to be appointed for terms of four years, and 
their number is not limited, but they must be qualified electors in 
the State, practical civil engineers of five years’ experience in 
theoretical and practical bridge work, and must not be interested 
in bridge construction during their terms of office. Each must 
give a bond for 5000 dols. Hunicipalities Proposing to build or 
contract for bridges of over 20ft. span, must submit the plans and 
specifications to one of these engineers for approval, and he will 
inspect the structure after completion. He may also require tests 
of the material to be made. Municipal officers must also have an 
inspection made every two years of all their highway bridges over 
20ft. span by a deputy State engineer. 

American Society of Civil Engineers. —The annual meeting 
was held in New York, January 20th and 2lst, when Mr. 
Mendes Cohen, a prominent engineer, who has been connected 
with railways in the United States since the early days of 
their history, was elected president. Reports of progress 
were submitted by committees on ‘‘Standard Rail Sections,” 
‘‘Domestic Water Supply,” and ‘‘Units of Measurement.” The 
committee on ‘‘ Uniform Methods of Tests of Materials used 
in Metallic Structures” presented a preliminary report, giving 
the answers of various engineers, iron and steel works, bridge 
works, &c., to a series of questions as to tests of cast iron, wrought 
iron, steel, and cast steel. Mr. Sandford Fleming, of the com- 
mittee on ‘‘Uniform Standard Time,” presented an interesting 
report reviewing the progress of the movement, and a resolution 
was adopted in favour of inducing the railway companies of the 
United States, Canada, and Mexico to adopt the twenty-four hour 
notation on October 12th, 1892. At the evening meeting papers 
were read describing the _ girder viaduct or elevated railway 
connecting with the new Mississippi river bridge at St. Louis, Mo., 
and the hydraulic passenger elevators at Wechawken, N.J., On 
January 21st the Society visited these elevators, which have three 
cars, 124ft. by 214ft., hold 120 persons each, and rising 145ft. to a 
viaduct running back to the high ground. The Brooklyn navy 
yard was also visited, the special points of interest being the battle- 
ship Maine and cruiser Cincinnati—uncompleted—the double- 
turret monitor Miantonomoh, and dynamite gunboat Vesuvius— 
both ready for service—and the engines for the Raleigh and 
Cincinnati. The Society has 1536 members of all classes. 

Steamers.—Until very recently the river steamers, and those on 
Long Island Sound, in the vicinity of New York, have been almost 
exclusively sidewheel or paddle steamers, and have kept to the 
old type of vertical engine with a great overhead ‘‘ walking beam,” 
one end attached to the piston-rod and the other to the connecting- 
rod. The largest of these, the Puritan, has a compound condens- 
ing engine of 7500-horse power; high-pressure cylinder, 75in. 
diameter and 9ft. stroke ; low-pressure cylinder, 110in. diameter 
and 14ft. stroke ; with walking beam 34ft. long and 17ft. deep in 
the middle, of diamond shape; boiler pressure, 1101b.; steel 
paddle-wheels, 35ft. diameter and 14ft. wide. This steamer is 
420ft. long, 52ft. beam of hull, 90ft. width over guards; gross 
tonnage, 4650 tons. Almost the first innovation upon this type 
was the Connecticut, with oscillating engines driving the paddles, 
Two screw steamers are now being built for the Stonington Line 
on Long Island Sound. They are 310ft. long, 44ft. beam of hull, 
60ft. wide over the guards, draught 124ft. Each has an inverted, 
direct-acting, surface-condensing, triple-expansion engine with 
four cylinders, 28in., 45in., 5lin., and 5lin. diameter and 42in. 
stroke, driving a four-bladed propeller 134ft. diameter. Steam is 
supplied by four return tubular marine or ‘‘ Scotch” boilers 134ft. 
diameter and 114ft. long, each with three corrugated furnaces 
46in. diameter, giving 274 square feet of grate area per boiler. 
The working pressure will be 160]b. per square inch. Provision 
will be made for working the boilers by forced draught, should it 
be found desirable. The dining saloon will be on the main deck, 
and the main saloon will be 243ft. long. The arrangement and 
decorations will be similar to those on the other celebrated Sound 











THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


I Do not find the South Yorkshire coalowners greatly concerned 
about the ‘‘stop fortnight” movement. The council of the 
Yorkshire Miners’ Association have held a meeting at Barnsley, at 
which the subject was discussed. A resolution was ——. recom- 
mending the miners of Yorkshire, along with the Federation 
of Great Britain, to resist any reductions of wages what- 
ever, “either by levies to support the men who have been 
asked for reductions, or by setting down for one or two 
weeks, or whatever course is considered best and most expedient 
by the Miners’ Federation of Great Britain.” The crucial point of 
the resolution is that the ‘‘ stop fortnight ” is merely put forward as 
one of the measures to be considered if the coalowners should 
initiate a general movement for the reduction of wages. At 
a few collieries, where special circumstances rule the situation, 
less remuneration has been mooted; but I have very good 
authority for stating that anything iike a general movement 
in that direction is not me? entertained. “The leading 
colliery proprietors look confidently to as good a demand for 
coal during 1892 as there was during 1891. It is impossible to 
undo the work already done in regard to the concessions made to 
the railway companies. These lower quotations must rule ; but it 
is exceedingly improbable that any kind of coal will be lower, 
either for home consumption or export, than the rates now fixed. 
In spite of the electric light and improved appliances for econo- 
mising the consumption, the gas companies required more coal than 
ever last winter. The quantities contracted for have been used 
up with exceptional rapidity, and several of the largest buyers 
are adding to their orders at the same prices as last 
year’s contracts were taken at. Private consumers are most 
severely hit, the amount now asked for household coal being 
abnormal for those situate in the heart of the coalfield. If profit- 
able prices for coal are maintained, and underselling by other 
districts does not bring about fierce competition, wages will remain 
as they are. Any proposal to cease work for a week or two excites 
very little disquietude, as such a scheme, to be effectual, must be 
general, which could not be accomplished. 

The Board of Trade returns show that hardware and cutlery 
were exported in January to the value of £179,892, as compared 
with £214,242 in January of 1891. Unwrought steel was exported 
to the value of £142,732, against £115,092, the increasing markets 
being the United States and France—nearly double—and Cer- 
many, which bas taken nearly three times as much as in the first 
month of last year. 

Messrs, Charles Cammell and Co, have decided to lay down a 
new mill at their Workington branch. This department will be for 
the production of fish-plates, and will employ one hundred hands. 
Tbe Workington premises—the Derwent Steel and Iron Works— 
are under the able management of Mr. James Duffield, formerly of 
Dronfield. I had the pleasure last autumn of visiting the establish- 
ment, and was greatly struck by the efficiency of the arrangements 
and perfect order throughout the place. The Derwent Works 
struck me as the very model of what rail mills should be. I have 
not the slightest doubt that the fish-plate mill will be equally well 
conducted. Mr. Duffield knows the steel and railway material 
business thoroughly, and the men know and trust him implicitly. 

The railway materia] establishments in the Sheffield, Rotherham, 
and Mexborough districts are still receiving satisfactory orders, 
chiefly on home account. There are no indications as yet of any 
revival in the South American markets, from which the heaviest 
orders for railway material are received when affairs are prospering 
with them. In the armour-plate mills full time is still being 
worked, but the last of the contracts given out under the Naval 
Defence Act will expire with the present session of Parliament 
under which they were given, if not before the dissolution. The 
Admiralty have recently placed with the Atlas and the Cyclops 
Works the thin nickel-stee] armour—3in, and 4in,—required for 
H.M.S. Barfleur and H.M.S. Centurion. 

A similar story is told in the file industry. Men are making no 
more than 15s. to 16s, a week who can easily take home twice as 
much. The Germans, driven from one market, find an outlet for 
their goods elsewhere. They work harder, while they are at it, 
and put in longer hours ; but, above all, they are not hampered by 
restrictive tariffs in India and other British Dependencies, as they 
are in the United States, or as we are in their country. A leadin, 
Sheffield manufacturer, who has been both Master Cutler an 
Mayor, told me on Saturday that the operation of the prohibitive 
tariffs, with the unwillingness of the trade officials to the 
situation, was rapidly driving the old-fashioned Sheffield trades 
out of the market. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
hree-days’ Miners’ Conference, which is being opened to-day— 
THE Sday_—in Manchester, was one of the chief subjects of conversa- 
tion on Change this afternoon. Considerable interest was taken in 
the matter, and various anticipations were expressed regarding the 
robable result. Engineers and iron and steel masters express the 
hope that the efforts of the men to resist. the downward tendency 
of prices, which is beginniig to manifest itself in various districts, 
would not be successful, since they state that, compared with 
prices which are being obtained for manufactured iron, the rates 
which they have to pay for fuel are far too high. In support of 
this contention, some masters point out that they have now to pay 
from 8s, 6d, to 10s, per ton for forge coal, which a few years ago they 
could obtain at from 5s, 6d. to 6s. 6d., and yet in the meantime 
have been able to obtain no corresponding advance for iron. 
Under such circumstances they are naturally somewhat anxious 
about any policy on the part of the men which would have the 
effect of continuing, and perhaps enhancing, the present high 
figures which are now asked for fuel. Moreover, any such general 
stoppage as that proposed by the Federation might largely inter- 
fere with the spring trade, not of the collieries alone, but of the 
ironworks and engineering establishments. That iron and steel 
masters at the present time are by no means in a position 
in which they can afford to be harassed by any large increases 
in costs of production, is evident when existing selling prices 
are compared with those previously prevailing. It is true that the 
last declared average selling price for November and ember, 
which, as indicated in last week’s issue, was £6 10s, 9°55d., was an 
improvement upon the preceding bi-monthly return of 1s, 94d.; 
but when the standard of comparison is carried back to the first 
two months of 1891—for which the average was £6 13s. 7d.—it 
will be found that the latest declared price is a reduction of 
2s, 94d.; and if we go further back still and contrast it with 
the last two months of 1890—£6 18s, 7d.—the very consider- 
able decline is manifest of 7s. 94d. It will thus be seen that 
manufacturers with selling prices falling would be glad of 
some relief in the matter of raw material rather than the 
continued pressure which the action of the Miners’ Federation, if 
successful, would entail. The condition of the export trade is also 
the reverse of encouraging to Midland manufacturers; and 
although they note with satisfaction some few bright spots on the 
shipping trade for January, as manifested on the rd of Trade 
returns issued this week, yet they do not fail to note that the 
general tenour of the trade is still far from satisfactory. Thus it 
is not reassuring to find that the total quantity of iron and steel 
exported during the past month—namely, 196,678 tons, valued at 
£1,736,404—was, compared with the corresponding period of last 
year, a decrease in quantity of 10 per cent., and in value of no less 
than 17 per cent. he chief declines in value are 3 per cent. in 
bar and angle iron, 29 per cent. in railroad material, 22 per cent. 
in ordinary wire, a cent. in telegraph wire, 13 percent. in cast 
and wrought iron, 15 per cent. in hoops and sheets, and 364 per 
cent. in tin-plates. 

On the other hand, it is satisfactory to find that in galvanised 
sheets, which for the first time appear this month in the returns 
under a separate head, we did a better trade by £6664, or 34 per 
cent. Again, it is noteworthy that although in the value of steam 
engines there was a decline of 16 per cent., and the same in hard- 
ware and cutlery, yet that other descriptions of machinery—than 
steam engines—improved by 15 per cent., the thanks of manufac- 
turers for this advance being due mainly to France, Belgium, and 
the East Indies, 

The disposition which consumers have just recently been mani- 
festing to endeavour to lower rates both in pig and finished iron 
was, this afternoon, met by a firmer attitude A mA of late, owing to 
the uncertainty with reference to the fuel market. For marked 
bars makers quoted £8; merchant qualities, £6 5s. to £6 10s.; 
and common, £6. Hoops and thin strip are changing hands in 
moderate quantities at £6 12s, 6d. to £6 15s., whilst a tolerably 
good demand exists for gas tube strip at about 7s. 6d. below the 
last-named price. 

Quietude still marks the sheet trade, both galvanised and plain. 
About £12 5s, is the average price of the former, of 24-gauge, in 
bundles, f.o.b. Liverpool. It cannot be said that the leading 
markets, to any material extent, have yet recovered tone, but 
manufacturers are still hoping that the difficulties which have for 
some time past curtailed the purchasing capabilities of some of 
their leading foreign customers may soon be removed. For thin 
stamping sheets about £10 is asked. Plain sheets for use by the 
galvanisers are quoted about £7 5s. for singles, £7 10s. for doubles, 
and £8 5s. for lattens. 

Messrs. William Millington and Co., of the Summerhill Iron- 
works, Tipton, quote their present list prices per ton at those 
works as follows, with the usual extras for small sizes :—Summer- 
hill Crown bars, £7 10s.; 8. H. Crown, ditto, £8; cable ditto, 
£8 10s.; best cable ditto, £910s.; best best, cable ditto, £10 10s. 
For best rivet iron the firm ask £9 5s.; and for best best, 
£10 15s, For plates they require £9 10s.; best boiler plates, 
£10; and best best boiler plates, £11. 

Messrs, E, T. Wright and Son, of the Monmoor Ironworks, 
Wolverhampton, quote their bases prices as follows, per ton, free 
on rail in that town :—Monmoor bars, £7 ; Wright ditto, £6 5s.; 
Monmoor hoops and strip, £7 10s.; Wright ditto, £6 15s.; Mon- 
moor sheets, £8; Wright ditto, £7 10s.; Monmoor best plates, 
£8 10s.; Wright best ditto, £8. 

The scarcity and dearness of pig iron, which a few weeks ago 
was so evident a feature of the market, has just lately been 
scarcely so evident as was previously the case, but the uncertainty 
as to the course of fuel has stopped concessions, and the market is 
a little more against buyers than was the case a week ago. Con- 
sumers, however, for the most part, having already given out 
their requirements, sellers are not able to benefit to any great 
extent by the new business. 

For common Staffordshire pigs 37s, 6d. is about the price named, 
while part-mines range from 45s. to 47s, 6d., and hot blast all- 
mines are quoted 62s, 6d. Midland sorts are still quoted 45s. 6d. 
upwards for Northamptons, 46s. for Derbyshires, and 48s, 6d. for 
Lincolns, 

A matter of considerable importance to galvanised sheet manu- 
facturers has again come prominently to the front this week 
in the Staffordshire district. I allude to the disposal ef the waste 
“pickle.” At a recent meeting of the Wolverhampton Town 
Council it was stated that the Sewerage Committee are now expend- 
ing about £1000 a-year, or equal to a penny rate, on lime, to 
to the iron in solution which finds its way to the Barn- 

urst Sewerage Farm. A short time ago Messrs. Davies Brothers 
and Co., galvanisers, of that town, entered into an agreement with 
several local manufacturers to take their pickle and deal with it. 
The patent has now been transferred to two members of the 
Wolverhampton Town Council, trading as the Red Oxide Company. 
Under the company’s process the liquor is pumped into settling 
tanks to allow the refuse to deposit, and is afterwards run off into a 
stone tank, where milk of lime is added to neutralise the acid 
and precipitate the iron in solution. During the precipitation 
process, and whilst the hydrate of iron is in its nascent —— 
compressed air is blown through it, the ferrous-hydrate thereby 
absorbing oxygen. The compound which results from this oxi- 
dation is filtered in pressure pumps. The liquid flows in an in- 
nocuous state to the drains, whilst the solid matter is washed and 
dried and placed in muffle furnaces, and after grinding and other 
processes, becomes a colouring matter for paint, with a market 
value of about £10 per ton. 

A Midland Counties Trades and Industrial Exhibition, similar to 
those held recently in Sheffield, Derby, and Wolverhampton, has 








been arranged to be opened from April 11 to May 14, in Birming- 
ham, promoted by the Trades’ Exhibition Company, of London. 








NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 


Manchester.—The position generally, as regards the iron trade 
of the district, shows no very ea improvement. Buying 
has, perhaps, been going on rather more freely, but there is still 
no confidence to enter into transactions of any weight, and what 
would seem to be the almost reckless manner in which some specu- 
lative operators are ‘‘ bearing” the market in the face of the fact 
that the prices makers are now quoting are considerably below the 
actual cost of production, certainly does not tend to diminish the 
feeling of distrust with regard to the future. Makers generall 
continue to hold with considerable firmness to their prices, and, 
in some instances, practically to hold out of the market altogether 
for the present, rather than entertain business which can only be 
secured on ruinous conditions. The outlook, however, is anything 
but hopeful ; lessening activity in most of the iron-using industries, 
with the threatened restriction of the output of coal by the miners, 
to prevent any lowering in the price of fuel, and senseless, but at 
the same time disastrous, labour disputes such as that now going 
on in the North of England, certainly present sufficient cause for 
serious apprehension as regards the future. 

The Manchester Iron Exchange, on Tuesday, brought together 
about a full average attendance, but the business being put 
through was again only of very limited weight. For pig iron 
inquiries for the most part continue only for small hand-to-mouth 
quantities, and, where business is to be secured, it is competed 
for by merchants at prices considerably under those that makers 
are prepared to accept. For Lancashire pig iron makers’ quota- 
tions remain on the basis of 46s. for forge, to 47s. for foundry, 
less 24, delivered equal to Manchester ; but these prices are little 
more than nominal so far as the open market is concerned, and 
they are only being got on small occasional parcels for engineers, 
requirements in the immediate neighbourhood. Lincolnshire 
iron averages 44s. 6d. for forge, to 45s. for foundry, less 24, 
delivered here, with very little business at even these figures, and 
merchants in some instances prepared to under-quote. Derbyshire 
makers are rather easier in their prices, but they are by no 
means pressing sellers, and the minimum quotations are not under 
45s. to 46s. for forge, to 48s. and 49s. for foundry, less 24, de- 
livered here. For Middlesbrough, iron makers continue firm, and 
are not at all disposed to entertain business at anything like the 
low prices that are now being quoted for warrants; good-named 
foundry brands are not to be bought from makers at anything under 
45s. 4a. to 45s. 10d., net cash, delivered Manchester, although 
there are ordinary brands offering at quite 1s. per ton below these 
figures. Scotch makers are also not disposed to make any further 
concession in their prices, and 48s. 6d. remains their minimum 
quotation for Eglinton, delivered at the Lancashire ports, although 
merchants are prepared to sell at sixpence under this figure. As 
regards Glengarnock, makers are nominally holding to about 
51s. 6d., but they are really not quoting at all, although some 
merchants are offering at as low as 49s, 6d. net cash, delivered at 
the Lancashire ports. 

Manufactured iron makers for the most part are barely being 
kept going from hand-to-mouth, but prices remain unchanged, 
Lancashire and North Staffordshire bars averaging £6; local- 
made sheets, £7 5s. to £7 10s. for merchant, to £7 12s, 6d. and 
£7 15s. for galvanising qualities, with the usual extras for doubles; 
and hoops, £6 7s. 6d. for random to £6 12s, 6d. for special cut 
lengths, delivered equal to Manchester or Liverpool. 

The steel trade remains inactive, and there is very little doing 
as regards raw material, but makers are holding to about late 
rates; ordinary foundry qualities not being quoted under 56s., less 
24, delivered Manchester district, with some special brands still 
quoting at considerably above this figure ; but warrant iron is to 
be bought very low, and steel billets average about £4 10s. net 
cash, delive Manchester district. For steel plates there are 
very few inquiries, and prices are scarcely more than nominal, but 
good boiler-making qualities could be bought readily at £7 5s. per 
ton, delivered in the Manchester district. 

In the metal market there is only a very slow business doing, and 
with manufacturers running off their contracts with very few new 
orders coming forward, there is a decided weakening tendency in 
prices, but list rates remain for the present unchanged. 

With regard to the engineering industries, the position remains 
very much the same as reported for sometime past. A fair amount 
of activity is still maintained in most departments, but it is excep- 
tional where new work is coming forward in sufficient quantity to 
replace contracts running out. 

he usual monthly report of the Steam Engine-Makers’ Society 
shows no material change, as regards the number of unemployed 
members upon the books, which remain at about 1# percent. of the 
total membership in receipt of actual donation Hpenefit. The 
reports from various districts as to the condition of the trade show 
a slackening off in some of the tool shops, and continued depression 
as regards the marine engineering industries in the Mersey, but 
stationary engine builders are generally still kept fairly busy. 

I may add that considerable indignation, not to say disgust, is 
being expressed by trades union officials in this district with 
regard to the extraordinary attitude that has been taken up by 
the Amalgamated Society of Engineers in connection with the 
dispute now in progress on the Tyne and Wear. The opinion is 
very freely expressed that evidently there is just now no strong 
guiding head to manage prudently the affairs of the above organisa- 
tion ; and this may probably be due to the fact that for the present 
the Amalgamated Society of Engineers is practically without a 
general secretary, no snecessor having yet been appointed to follow 
thelate Mr. Robert Austin, and in the meantime there seems to be 
no one able to control the vagaries of some of the branches 
throughout the country. The present dispute on the Tyne is not 
only the most insignificant that was ever allowed to bring about a 
serious crisis in an important branch of industry, but it in no way 
concerns the employers. The simple facts are that the fitters and 
plumbers are not able to agree between themselves as to the proper 
apportionment of their respective work, and the result has been a 

eneral strike throughout the shipbuilding trade in the North of 
England. Efforts are being made by the Federation of Trade 
Societies to bring about some settlement, but in whatever way it 
ends, the men have practically nothing to gain, whilst the trade of 
the district is being ruined. 

Messrs. Holden and Brooke, of Salford, who have recently 
introduced a number of improvements in injectors, and amongst 
them a patent influx injector, the special feature of which is that it 
is entirely operated by one handle, the single lever turning on 
steam, starting the injector, and simultaneously regulating the 
steam and water cones in their proper ratios, has proved very suc- 
cessful, This injector has recently been adopted as the standard 
pattern for the Italian marine and arsenal, a number being already 
there and in use. Messrs, Holden and Brooke have also orders 
in hand for this injector for the New Zealand Government, on all 
of whose locomotives this type is now adopted, whilst they are also 
being used by the London and North-Western Railway Company, 
&c. The firm have also in hand another improvement in injectors, 
specially designed for locomotive purposes. This injector is 
worked by exhaust steam, and delivers water at a temperature 
of 260 deg. Fah. The injector is entirely self-acting, and it is 
claimed that it is the only locomotive injector that can be worked 
when the engine is running, without lowering the steam. It may 
be added that several of these injectors are in progress for use on 
some of the leading English railways. 

A limited liability company has been registered this week for 
the amalgamation of the two well-known firms of Messrs, Thomas 
Fletcher and Co., gas engineers, of Warrington and London, and 
Messrs. W. A. and C. Russell and Co., artistic and general iron- 





founders, of Pendleton and London, under the title of Messrs, 
Fletcher, Russell, and Co., Limited. 

New works have just been laid out by the Unbreakable Pulley 
Company at West Gorton, near Manchester, for the manufacture 
of its patent pulleys and gearing. These new works, which are 
considerably larger than the old premises occupied by the company 
in Ardwick, have been designed on the most modern lines to enable 
the company to cope with their rapidly-increasing business. The 
pulley department is a building 206ft. long by 43ft. wide, and is 
entirely fitted with machinery for producing the company’s well- 
known wrought iron split pulleys, a complete special plant having 
been put down for making the arms and bosses in absolute duplicate. 
The mill-gearing department measures 220ft. by 30ft. and contains 
a plant of special milling and boring machines, for making bearings, 
&c., on the swivel principle, a patented arrang t recently 
introduced by the company. Commodious stores, 225ft. by 40ft., 
have also been erected in connection with the works, so that the 
company may be enabled to keep large stocks of their standard 
articles ; and to provide facilities for handling the various goods, a 
steam crane has aes erected, which serves the entire area of the 
building. 

A fairly steady tone is still maintained in the coal trade, and 
although some sorts are in lessened demand, it is only inferior 
descriptions that show any giving way in prices. At the pit 
mouth quotations average 12s. 6d. for best coals; 10s. 6d. to 11s. 
for seconds ; 9s. to 9s. 6d. for common house coal ; 8s. to 8s. 6d. 
steam and forge coals ; 6s. to 6s. 6d. burgy; 5s. to 5s. 6d. best 
slack; 4s. 3d. to 4s. 9d. medium ; and 3s. to 3s. 6d. common sorts. 

Barrow. — There is a marked depression: noticeable in the 
hematite pig iron trade, which has been accentuated by the 
speculative operations of warrant holders and merchants, Very 
little consumptive business has been done during the week in 
hematite pig iron, and makers have had to confine themselves 
chiefly and mainly to the orders which are in hand. The output 
of pig iron is at last shown to be too great for the consumption, as 
stocks of hematite warrants have increased during the week to the 
extent of 6288 tons, and the stocks now held amount to 150,037 
tons. Forty-two furnaces are in blast, and thirty-five are standing 
idle. Nearly all the furnaces are on Bessemer blast, only two or 
three being on forge, and one or two on spiegeleisen. 

Iron ore is quiet at 9s. to 10s. per ton for ordinary qualities. 

ho aaa is slow in demand at 80s, for 20 per cent. qualities, 
net f.o.b. 

Steelmakers are busier, especially on rails, the inquiry for which 
has strengthened, especially on Colonial account. eavy sections 
are quoted at £4 3s. 6d., net f.o.b., light sections at £5 10s., and 
colliery rails at £6 per ton. 

The Barrow Steel Company has restarted this week the large 
mill for the production of steel shipbuilding material and boiler 
plates. The mill is driven by a new horizontal engine by Messrs. 
Galloway, of Manchester, and fitted with Joy’s valve, which gives 
simplicity of action and rapid reversion. 

In steel shipbuilding material a steady tone is noted, especially 
on local account, but the general demand is quiet. Ship-plates 
are at £6 2s, 6d. per ton, angles at £5 15s., and steel boiler plates 
at £6 17s. 6d. Tin-plate bars are steady at £410s. Blooms, tin- 
plate bars, slabs, and billets are quiet. 

Messrs. Cammell and Co., of Workington, have decided to erect 
a mill for the manufacture of fish-plates, as they find it very incon- 
venient to have to get them elsewhere, their fish-plates up to now 
being made by the Barrow Hematite Steel Company. Recent 
orders have been accompanied with a demand for fish-plates, and 
hence the new move, 

Shipbuilders and engineers are very busy in almost all their 
departments, and the prospects are improving for the summer 
trade. The Naval Construction and Armaments Company has 
nearly completed the equipment of the Peninsular and Oriental 
steamer Malacca, and the sister-ship Vermosa is ready for launch- 
ing. Several other vessels are nearly ready to be launched, 
including three gunboats for the Admiralty, to be engaged as 
torpedo cruisers, The engineers, ironfounders, and boiler-makers 
are very busy. 

The Naval Construction and Armaments Company has received 
an order to construct a 5000-ton petroleum ship, the oil to be 
carried in bulk, and also an order to construct two steamers for 
the West Indian and Pacific Steam Ship Company, each of 
5000 tons. 

The exports of pig iron and steel from the West Coast ports for 
the week amount to 12,433 tons, compared with 17,123 tons for the 
corresponding period of last year, a decrease of 4690 tons. The 
total exports for the year reach 82,535 tons, the total for last 
year reaching 83,637, this year’s decrease being 1102 tons. 

Coal and coke are quiet but steady. Coke from the East Coast 
delivered here is at 19s. per ton, which must be regarded as a big 
price with hematites at 45s, 8d. per ton. 











THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


LaBouR troubles continue to attract great attention in this 
district, and affect business considerably. The difficulty with the . 
Durham colliers is the cause of much disquietude, as a general 
strike of the whole of the miners in the county is threatened, and 
such a stoppage would, by causing a famine in fuel, paralyse the 
various industries carried on in the county, and many of the blast 
furnaces, not only in Cleveland but also in Cumberland and 
Lancashire, which receive their supplies from Durham, would 
have to be dam down or blown out. The miners have 
definitely decided by a large majority not to agree to the masters’ 
claim for a 10 per cent. reduction, neither will they consent that 
the question shall be submitted to arbitration, or empower 
their executive, who so successfully arranged all the recent 
advances, to settle the matter in dispute. They appear to 
have set their faces against giving up any part of the 30 
per cent. advance which they have gained since 1888, eveu 
though in almost all other districts colliers’ wages have been 
reduced, and though it is undeniable that the coal trade has become 
much less satisfactory, demand has fallen off and prices have 
declined a good deal. It is certain that colliery proprietors cannot 
continue to pay the present rates of wages, as with anything like 
the selling prices now current hardly a single colliery in the coun- 
try could be carried on at a profit. Coal has for some time past 
been at prices relatively considerably higher than consumers of it 
could get for their produce, and they have mainly been compelled 
to keep to these high prices because of the high wages that had to 
be paid. But now that prices have been forced down, it has become 
necessary to have lower wages also. Coke, however, has not 
come down so much as coal, the manufacturers still quoting 
13s, 3d. to 13s, 6d. per ton delivered at Middlesbrough furnaces, or 
16s. f.o.b., and yet while they are getting these prices—which are 
relatively much higher than pig iron rates—they declare that they 
are in a large number of cases not getting enough to cover the cost 
of production. Under such circumstances the men can hardly be 
unreasonable enough to bring about a stoppage of work, when it 
comes to the point; but the fear of it is at present doing great 
harm to trade, as people will only buy from hand to mouth, and 
defer the undertaking of any enterprises that can be put off. 

The engineers’ strike is another drawback to business, This is 
the second week, and almost all the men connected with the 
Amalgamated Society of Engineers on the Tyne and Wear are 
idle, while there are also on strike a good number of members of 
the National United Society, the United Machine Workers, and 
the Steam Engine Makers, who are making common cause with the 
Amalgamated. There does not, judging from the temper of the 
engineers, appear to be any likelihood of a speedy termination of the 
quarrel, and now fifteen shipyards and seventeen of the engine works 
onthe Tyne and Wear are either directly or indirectly affected by the 
dispute, The engineers all through have displayed a most unreason- 
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able and arbitrary spirit, and are seeking to introduce as bones of 
contention other matters than the small dispute with which the 
difficulty commenced. The joint committee for the Tyne and 
Wear of the Amalgamated Society of Engineers have issued a 
manifesto, in which they attempt to saddle the employers with the 
responsibility of the strike, but it was undoubtedly the high-handed 

roceedings of the engineers that brought about the dispute. 

he masters had nothing to do with the quarrel in the first 
instance. It was not a dispute at all between capital and 
labour, but between the labourers themselves, and about a small 
matter into the bargain, the engineers taking exception about the 
size of the iron pipe work which a joint conference had proposed 
to be allotted to them, an arrangement which in their view would 
have given the plumbers an undue share of the work. The engi- 
neers, when the employers endeavoured to put in force at Jarrow 
this apportionment of work, went out on strike. As it was appa- 
rent that the works were to be attacked in detail, and that the engi- 
neers at the other yards supported those at Jarrow, the employers 
had no alternative but to meet the proposal for a partial strike by 
determining to dismiss 25 per cent. of their engineers each week 
until the whole were discharged, though it was hoped that 
it would not be necessary to dismiss the whole of the men, 
as an arrangement would probably be arrived at. The first 
25 per cent. were oonentiaaae discharged, and the other 75 per 
cent. did not wait to get their notices, but struck at once. It 
is calculated that nearly thirty thousand men are idle through 
the dispute. The Amalgamated Society distributed the first strike 
pay on Friday and Saturday last, and more men are to come out 
at the end of this week. Already other branches of trade are 
beginning to feel the effects of the stoppage, and work is being 
sent away to other districts for execution. Palmer's Shipbuilding 
and Iron Company, Jarrow, at whose yard the difficulty arose, 
have been obliged to commission Messrs. Broadfoot and Co., of 
Glasgow, to do the piping and drainage work in connection with 
H.M.S. Revenge, as this cannot wait. 

Some improvement must be reported this week in the Cleveland 
pig iron market; there is certainly not so despondent a tone 
manifested—indeed, consumers have recovered some of their con- 
fidence, and if labour difficulties were settled it is thought that 
business would revive. The demand is better, and prices are 
stronger, while there is nothing now in the warrant market to dis- 
quiet buyers. A greater disposition to purchase, is, therefore, 
manifested. It may appear paradoxical, but there can be no 
doubt that the policy of the London syndicate in reducing Scotch 
warrants 4s, a ton last month has improved their position, in that 
they are no longer compelled to buy up all the iron that is put into 
Connal’s stores, because none is sent in, seeing that it does not pay 
the Scotch ironmasters to send iron there, and whereas the stock 
increased nearly 5000 tons last month, a decrease is reported this 
month. Middlesbrough warrants have also ceased to fall, but 
have on the contrary advanced this week, and would pro- 
bably have been more favourable to sellers than they are 
if there were not the fear of a strike in the coal trade, 
Last week 35s. 5d. cash was touched, but on Tuesday 36s, was 
being quoted, and on Wednesday business was done at that figure, 
although theclosing price was35s, 84d. Thestock of Cleveland pigiron 
in Connal’s warrant stores on Wednesday night was 158,903 tons, or 
285 tons decrease this month; whereas last month there was an 
increase of 4858 tons. Makers have kept their price for prompt 
f.o.b, deliveries of No. 3 G.M.B. at 37s., and ir some cases at 
38s.; but merchants have advanced their quotation to 36s. 3d., 
and they have only small quantities to offer at that. No 
one will sell forward at the prices that are taken for 
early delivery. Continental buyers, who have been purchasing 
little iron during the past three months, and should now be 
beginning to buy for spring delivery, are making inquiries, and it 
is believed that if prices continue steady or impreve they would 
not be long in coming into the market. No. 1 is quoted 38s. 9d. 
Forge pigs are very scarce, and can hardly be had from mer- 
chants. The price is extremely stiff, and is nearly as high as 
No. 3, not less than 35s. 10}d. being quoted for grey, 
which consumers are not very ready to pay, as they 
have been accustomed to get this quality at 3s. or 4s. less 
than No. 3. No. 4 foundry, usually 6d. less than No. 3, is 36s. 
Mixed numbers of local hematite continue at 48s., though hematite 
warrants are nearly 2s. 6d. below this, but they do not compete 
here, and could not be delivered under 54s. The strikes at 
Bilbao have not terminated, and this is strengthening the hematite 
market. The pig iron shipments this month from Middlesbrough 
have been good for this season of the year; up to Wednesday 
evening they reached 22,472 tons, as compared with 15,410 tons in 
January, and 27,583 tons in February, 1891, to 10th; but it must be 
remembered that February last year was an exceptionally good 

riod. 

Most of the finished iron and steel manufacturers keep their 
mills in regular operation, but if the strikes at the engineering and 
shipbuilding establishments continue a smaller production of plates 
and angles will be necessitated. The stoppages so far have only 
enabled the producers of these descriptions of iron and steel 
to get abreast of their contracts, and they are getting 
good orders from Scotland and other parts where no labour 
disputes are in progress. Prices are well maintained—steel 
ship plates £6 2s. 6d.; iron ship plates, £5 7s. 6d.; steel 
boiler-plates, £7 2s. 6d.; iron boiler-plates, £6 7s. 6d.; iron girder 
plates, £5 12s. 5d.; steel ship angles, £5 17s, 6d.; iron ship angles, 
£5 5s.; all less 24 per cent. discount for cash on 10th of month 
following delivery, and f.o.t. at producers’ works. Bars are in 
moderate request, and are offered at £5 12s. 6d., less 24 per cent. ; 
but stanchion bars can be got at £5 7s. 6d., less 2} per cent. The 
demand for rails is very unsatisfactory, and the output below the 
capacity of the works, but, nevertheless, manufacturers are better 
off in this district than they appear to be in others, where they 
are making scarcely half of what they might produce. For heavy 
rails £4 net is qucted. The same report is given with respect to 
railway chairs and sleepers, and one of the leading firms engaged 
in this line in the district is only employing 600 hands, whereas the 
full complement is 1500. They bave suffered very keenly from the 
loss of the Argentine business, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THERE has been a fair business in the Glasgow pig iron market 
this week in Cleveland and hematite warrants at higher prices. 
Cleveland has sold from 35s, 8d. to 35s. 10d., and hematite from 
45s. 6d. to 45s. 8d. cash. Scarcely any business has been done in 
Scotch warrants. The demand for hematite has been good, and 
there has been considerable firmness in this department, notwith- 
standing the large additions that have made to stocks in the stores 
at Barrow. 

There has been a general reduction in the prices of makers’ iron 
following upon the 3s. per ton taken off Gartsherrie a week ago. 
G.M.B., f.o.b. at Glasgow, per ton, No. 1 is quoted 44s.; No. 3, 
43s. 6d.; Govan and Monkland, Nos. 1, 44s.; Nos. 3, 43s. 6d.; Carn- 
broe, No. 1, 46s.; No. 3, 44s.; Clyde, No. 1, 50s. 6d.; No. 3, 
48s, 6d.; Summerlee, No. 1, 51s.; No. 3, 49s.; Gartsherrie, No. 1, 
50s. 6d.; No. 3, 48s, 6d.; Langloan, No. 1, 52s.; No. 3, 49s.; 
Coltness, No. 1, 54s. 6d.; No. 3, 50s.; Calder, No. 1, 53s.; No. 
3, 50s.; Glengarnock, at Ardrossan, No. 1, 54s. 6d.; No. 3, 49s.; 
Eglinton, No. 1, 49s. 6d.; No. 3, 46s. 6d.; Dalmellington, No. 1, 
48s, 6d.; No. 3, 47s. 6d.; Shotts, at Leith, No. 1, 55s.; No. 3, 52s.; 
Carron at Grangemouth, No. 1, 55s. 6d.; No. 3, 50s. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 5192 tons, compared with 3882 in the corresponding 
week of last year. There was dispatched to the Uni States 
180 tons; India, 60; Australia, 55; France, 220; Italy, 260; 
Germany, 80; Helland, 200; Belgium, 65; Spain and Portugal, 
200; other countries, 86; the coastwise shipments being 3776, 





compared with 2577 in the same week of 1891. The total ship- 
ments since the beginning of the year exceed those of the corre- 
sponding period by 6000 tons; but this fact is nothing to boast of, 
considering that the shipments were so very small in the openin 
weeks of last year, owing to the strikes which at that time paraly: 
the iron trade. So far, the continental demand for our pig iron 
has been r. 

An additional furnace has been put on hematite pig iron, which 
is now being produced by twenty-four, while six are making basic, 
the total number blowing in Scotland being seventy-seven, against 
seventy-six last week and six in the corresponding week last year. 

The recent strike at Bilbao has been the means of raising the 

rices of hematite ore by 6d. per ton. The current price of rubio, 
Pb. Bilbao, is 7s. 3d. to 7s, 9d. per ton, and Campanil 9s. to 
9s. 3d. Since the strike terminated a few days ago the rates of 
freight have become easier, and are now quoted: Bilbao to Glasgow 
6s., and to the Forth 5s. 74d. The business in this ore has of late 
been quiet; but as stocks in the hands of consumers are reported 
to be light, more inquiry is expected. 

There is a good deal of animation in the steel trade, but the 
productive capacity of the Scotch works is now so great that it 
takes a large amount of orders to keep them going. Of late the 
inquiry for shipbuilding steel has been comparatively poor, there 
being little inducement to build vessels owing to the extreme 
depression in the freight market. It is reported, however, that 
inquiries are now being more freely made, and among the contracts 
talked of is one of four vessels about 5000 tons each, which will 
require 10,000 tons of steel in the construction of the whole. There 
is an active business doing in basic steel for structural purposes. 
Prices are somewhat irregular, and apparently easier, the nominal 
figures are on the basis of £6 7s. 6d., less 5 per cent. for ship-plates 
but business has been done at £6 2s. 6d., and one or two lots in 
extreme cases are reported as low as £6, less the usual discount. 

A little more inquiry is reported for finished iron, but in this 
branch there is still room for improvement. The lowest grade of 
common bars is quoted £5 15s., second grade £6, highest grade 
£6 2s. 6d., best bars being 10s. per ton higher, and the prices 
subject to the usual 5 per cent. discount. Orders on account of 
the Indian trade have not come forward as was expected. The 
freights are moderate to the East, but the fall in exchange appears 
to be curtailing business in unbranded bars. 

There was ship from Glasgow in the t week sewing 
machines to the value of £37,650 ; machinery £5829 ; steel goods, 
£16,000; and general iron manufactures, £22,470. 

Macfarlane, Strang, and Co., of the Lochburn Ironworks, Glas- 
gow, have received an order for 2000 tons cast iron pipes for the 
waterworks of the city of Vancouver. 

There is an easier feeling in the coal trade. Supply has now 
fully overtaken the demand, and sellers have become anxious to 
secure forward business. Since the Christmas holidays until now 
the trade has been of quite a prompt character, but the surplus 
output now admits of sales being arranged for future delivery. The 
different qualities of coal are slightly easier, although no formal 
all-round reduction has been made. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

AT a meeting of the Sliding Scale Committee, South Wales and 
Monmouthshire Association, on Saturday, at Cardiff, the result of 
the last audit of coalowners’ books was given, necessitating a 
reduction of 24 per cent., making the wages 43} percent. above the 
standard of December, 1879. This dates from Ramana Ist, and 
has been received with little surprise and no discussion of any 
account, The colliers see that trade continues good and prices 
firm, and naturally hope that the downward course of wages 
will soon be arrested. One of the subjects under discussion 
amongst colliers is whether a limitation of output would not 
be the best method to adopt, but I do not think that they 
are likely to join action with the proposed general stoppage. 
The Welsh colliers are rather dispcsed to keep to themselves. 
They have not forgotten the great strike of 1871, when the outside 
support of the Union totalled £6383, which, according to Mr. 
Dalziel, the historian of this and subsequent strikes, amounted to 
2s, 14d. per man weekly. Efforts are still being made to tempt 
them toa league with the general federation, but I do not think 
that they will be successful. 

Another point talked about amongst colliers is the likelihood at 
the next election of Sir W. T. Lewis coming forward for the 
Merthyr constituency, and, as it is in a most divided state, of his 
running in between the rival Liberals. In the event of his return, 
a good section of the mining element would revive the old demand, 
‘* Give us a Minister of Mines.” 

The Welsh export of ten millions annually throws agricultural 
interests into the shade. Wales now employs 83,000 colliers, and 
two-thirds of the population may be said to be depending upon the 
coal industry. 

A good deal of interest has been taken this week in the evidence 
of Mr. Edward Jones and Mr. W. Thomas, before the Labour 
Commission. Their examination by Sir W. T. Lewis, Mr. Abra- 
ham, and others who are well skilled in all mining details, was 
most engrossing. Both the witnesses objected to the eight hours 
limitations, and each 4% increased inspection, so as to 
relieve the management. In Mr. W. Thomas’s opinion a man who 
had worked up from the lowest point, has mastered all details, and 
become manager of the mine, made the best inspector. He is 
evidently no believer in any but open competition before a good 
mining ittee. Coal ship ts from Cardiff, Newport, and 
Swansea continue satisfactory, and prices may be regarded as 
generally maintained. On ‘Change mid-week at Cardiff the 
following prices ruled: Best steam, 13s. to 14s.; seconds, 13s. to 
13s. 3d.; dry coals, 12s, to 12s. 6d.; small, 5s. to 5s. 5d. House 
coals are active ; best is selling at 15s. to 15s. 3d.; seconds, 13s. 
to 13s. 6d.; Rhondda No. 3, is at 13s. 6d.; brush coal, 11s. to 
lls. 6d.; small, 8s. 3d. per ton. 

Coke, in face of a slight improvement in the steel trade, isa 
little firmer. This week prices are: Furnace, 17s. 6d. to 18s.; 
foundry, 19s. 6d. to 20s, 

On ’Change at Swansea it was remarked that pig iron was a 
trifle better, Glasgow being at 43s. to 43s. 14d. cash; Middles- 
brough, No. 3, 35s, 93d. to 36s.; ‘hematite, 45s. 7d. to 45s. 8d. 
Other quotations were as follows:—Steel rails, heavy, £4 to £4 5s.; 
light, £5 7s. 6d. to £5 10s.; Welsh bars, £5 7s. 6d. to £5 10s.; 
Bessemer blooms, £4 to £4 5s.; Bessemer bars, from £4 12s. 6d.; 
Siemens, from £5; steel sheets, £7 10s. to £8 10s.; sheet iron, 
£6 10s. to £7 10s. 

The steel works continue moderately brisk, principally steel bar 
and rails. In the Swansea district rail orders are on the increase. 
The only foreign ship t of any t has been 300 tons to 
Port Pirie. Shipments of ore have been restricted, some few vessels 
coming in which have been filled from stock. 

In the tin-plate trade there has been a somewhat duller tone, 
partly from non-arrival of tonnage. The shipments amounted last 
week to 41,461 boxes, while the works sent in no less than 65,757 
boxes, The stocks at Swansea now consist of 154,084 boxes. 
~~ clearances are expected for the next four or five days, and 
stock wili very likely show a very different total in my next. 

A careful investigation has been taken in the shipments of plates 
last month, and various months in 1891, and the result is in many 
ways satisfactory. Business with America and with Russia shows 
a es prime increase, and advices from America, in particular, are 
taken as conclusive that every month will show an improvement. 
In one month Russia for its oil trade at Batoum took 2888 tons. 

Last week Swansea imported 1335 tons pig iron and 834 tons 
steel bar. Harbour reports for January are encouraging, imports 
showing an increase of 16,000 tons. Patent fuel total exported 
was 12,000 tons, 
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Coal last month from Swansea showed a decrease, and it js 
evident that French trade is not so good as it was. Still, last week 
14,613 tons were exported to France, and tolerably good totals to 
Spain, Algiers, Jamaica, &c. 

The patent fuel trade appears to be showing itsold vigour. Last 
week France took 1995 tons, Spain 900, Italy 2900, and Algiers 
2770 tons. 

If the tin-plate trade returns also to its old condition, a good era 
of prosperity | be expected at Swansea, and the signs abroad 
are promising. Buyers continue rather tardy in their proceedings 
and press lower figures on the attention of mak ithout success, 

Last quotations are as follows :—Iron coke, 12s, 6d. to 12s, 9d,- 
Bessemer steel coke, 12s, 6d. to 12s, 9d.; Siemens, 13s. to 13s, 3d,: 
ternes, 24s. 6d. to 26s.; best charcoal, 14s. to 14s, 3d. Block tin 
is at £89 to £89 7s, 6d. Anthracite, at Swansea, is, best, 15s. to 
15s. 6d.; patent fuel, 12s, 6d, to 13s.; iron ore, 12s. 6d. to 12s, 9q,- 
pitwood, 17s. 6d. to 18s, ; 

Great Western cclliers have r 
on the day-to-day 4 tne 

Cwmglo colliers, Bedwar, are out on strike, resisting a reduction 
of 2d. per ton. 

Gwendraeth Tin-plate Works, Kidwelly, will not be in full work 
for another month, six mills of the new works being under repairs, 
By a capital arrangement work is divided, so that each man gets a 
few turns a week. 








d work, pending arbitration, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


THE general iron market over here has during this week pre- 
sented much the same aspect as before—that is quietness, want of 
animation, A few trifling, as it were isolated, symptoms have 
been observed of a tendency toa somewhat firmer tone, but it 
would be like presumption to take these for indications of a return 
of general activity and conficence. 

n the Silesian pig iron market demand and sale continue to 
be of the most limited description, Stocks show a slight increase, 
In the finished iron department bars have this week been a trifle 
more animated than during previous weeks, The situation of the 
plate business, on the other hand, has by no means improved. On 
the contrary, a further reduction in prices has been talked of 
recently, chiefly with regard to sheets, which are now noted at 
M. 164 p.t. at works. This reduction in prices, if it should really 
be agreed upon, would, in the first place, be owing to the com- 
petition of the Rhenish-Westphalian works, which sell their 
articles to Poland at lower rates than the Silesian works have 
hitherto been able todo. A general want of orders is complained 
of at the foundries, whereas the machine shops are fairly well 
occupied. The state of the Austro-Hungarian iron market has 
met with but little change during the week. Demand and sale 
are, on the whole, moderately satisfactory. Prices are reported 
as being fairly remunerative. They are, for pig iron, 52 to 54fl, 
p.t.; grey pig, 57 to 5941. pti Bessemer, 57 to 59fl. p.t. Styrian 
ingots, 82 to 92fl. p.t., free Vienna; Styrian bars, 120 to 125f. 
p.t.; Bohemian ditto, 112 to 1208. p.t.; girders, 112 to 118f1. p.t. 
at works, 

As regards the Belgian iron business, this continues to be what 
it has been for months, that is, unsatisfactory in the extreme. 
Athus has quoted 47f. p.t. for pig iron. But, on the whole, prices 
are only nominal. ‘The blast-furnace company Monceau has 
resolved to reduce the production of its rolling mills by 50 p.c. and 
to dismiss some of its men. 

Prices on the French iron market continue to be exceedingly 
weak, Every month the rolling mills announce that bars have 
been raised on 155f. p.t. Paris, plates 165f. p.t. But ere a week 
has elapsed, large concessions are made as occasion offers, which 
bring prices at once down on their former level of 150f. for bars, 
and 160f. for plates. Raised quotations only have the effect that 
no business at all is being transacted. According to the Jndustric, 
the French tube foundries have formed a syndicate, in order to fix 
the price for cast tubes cn 140f. p.t., free Paris. 

Although the condition of the Rhenish- Westphalian iron industry 
has. generally speaking remained unaltered, there yet is a slightly 
improved demand noticeable in some specially favoured parts. The 
iron ore trade remains quiet as before. Even the limited produc- 
tion of the present day scarcely finds sale, pricesremaining depressed 
as before. Luxemburg-Lorraine minette even shows a slightly 
downward movement in quotations. The pig iron trade appears to 
have gained a little in confidence since our former letter. At least, 
for spiegeleisen a fairly good inquiry has been coming forward 
quite recently. Other sorts of pig iron are less favoured, prices 
remaining the same as last quoted. With regard to the malleable 
iron branch, bars remain much neglected. The girder trade is 
rather better off, at least as far as demand is concerned. Hoops, 
also, appear to have slightly improved in request, buyers showing 
rather less reserve than had been the custom of late. The plate 
mills are, generally speaking, well supplied with orders, whereas 
in the sheet department the most quiet tone continues to prevail, 

rices remaining depressed in consequence. Especially in the 
eee district sheets have been offered at uncommonly low quota- 
tions. The wire and wire nail trade is decidedly neglected, while 
rivets are more quiet than ever. The situation of foundries, 
machine and wagon factories, is much the same as last reported. 

Reports from St. Petersburg state that French capitalists had 
applied for concessions to construct those new railway lines which 
are now under consideration, but that the Russian Government 
had declined. 

Just seventy-five years ago—1817—the first steamboat, coming 
from London, went up the Rhine. By degrees some passenger 
boats arrived; but a regular service up the Rhine was not esta- 
blished till ten years later, in 1827. Steam be nee next added, 
originally destined for the transport of the coal barges up the river. 
Since 1867, when the first of those large passenger steamers built 
after the American style—which have since become general 
favourites—were added, together with a continually increasing 
number and variety of steam tugs, the navigation on the Rhine 
has grown in a manner which nobody would have believed to be 
possible seventy-five years ago ; so that the inhabitants may be, to 
a certain extent, entitled to talk of a ‘‘ Rheinflotte.” 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, February 8rd, 1892. 


DvRING the past two week inquiries have been made for fully 
50,000 tons of steel rails, which, added to inquiries in hand a month 
o, make the visible requirements according to inquiries over 
160'000 tons. Within the past thirty days announcements have 
been made of the projection of new railroads, for the construction 
of about 1200 miles, and it is probable that rails for a considerable 
portion of this mileage will be bought before April Ist. It will 
require a very little additional activity to strengthen prices in the 
iron markets of the country. An advance has already been made 
in lake ore, and lake freights have been advanced. Next to rail- 
road building, comes ship, bridge, and car building. These three 
industries will be exceptionally active all the year. Requirements 
for railway material will be very heavy. Buyers are hesitating to 
place orders, and are waiting for the first symptoms of a general 
improvement, It is this delay which has so frequently precipitated 
an improvement which carried prices beyond a point at which they 
could be sustained. Reactions are frequent in the American 
markets, and are due, as stated, to the undue caution of large 
buyers. Rolling mill capacity is er steadily improved. Bar 
iron rules extremely low, namely, 1°50 to 1°75. Steel mills are 
med better engaged, and are filing orders at 25 dols to 26 dols. 
or billets, 
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NEW COMPANIES. 


TE following companies have just been regis- 
tered :— 
Marbled Slate Company, Limited, 


This company was registered with a capital of 
£10,000 in £5 shares, to acquire the undertaking 
of an enamelled slate and marble manufacturer 
and merchant, hitherto carried on at Bristol-road, 
Gloucester, under the style of the Marbled Slate 
Company, and to carry on and extend the same in 
all its branches, and with a view to acquisition of 
the said business, to carry into effect an agree- 
ment made January 20th between E. Campbell 
and G. P. Greig of the one part, and F. Maclure, 
on behalf of this company, of the other part. 

The number of directors is not to be less than 
two nor more than five. The first are J. R. Camp- 
bell, A. B. Greig, and H, P. B, Vaughan. Quali- 
fication, £50, Remuneration to be determined 
by the company in general meeting. 





Rospini Horseshoe Company, Limitet, 


This company was registered with a capital of 
£10,000, in £1 shares, to acquire the patent, 
assets, and goodwill of the business now carried 
on by the Rospini—non-slipping —H orseshoe Com- 
pany, and to carry on and extend the same in all 
its branches, 

Most of the regulations contained in Table A 
apply. 





Cannington, Shaw, and Company, Limited, 
This company was registered with a capital of 
£250,000, divided into 2500 shares of £100 each, 
to acquire—as from January Ist, 1892—as a going 
concern the business of glass manufacturers, now 
carried on under the style of Cannington, Shaw, 
and Co., at the Sherdley Glass Works and the 
Peasley Glass Works, both situated at Sutton, 
near St. Helen’s, Lancs., with the furnaces, mills, 
engines, boilers, fixed and loose machinery, 
articles and utensils of trade, stock, credits, and 
effects, and all other the assets of the proprietors 
of the said business in connection therewith, and 
generally to carry on the business of glass manu- 
facturers in all its various branches, and to pur- 
chase, prepare, and deal in the substances, neces- 
sary for the carrying on of such business, The 
first subscribers to the memorandum of association 
are:— 
Sharcs. 
John Cannington, 20, Exchange chambers, Liver- 
OO! . oa “* - * * * * * * 
Edwin Cannington, 20, Exchange-chambers, 
ray ne are ae 
Arthur Kershaw Cannington, 20, Exchange- 
chambers, Liverpool .. .. .. .. o «« 
Johu Shaw, Sherdley Glass Works, St. Helen's .. 
John Schofield Cannington, Sherdley Glass 
We te PONE G oo 056062 00 Bae is <we 
T. Killey, Sherdley Glass Works, St. Helen's 
The number of directors is not to be less than 
three nor more than seven. The first are John 
Cannington, Edwin Cannington, John Shaw, and 
Arthur Kershaw Cannington. Qualification— 
other than the first directors, whose qualification 
is not specified— ten shares. Remuneretion 
to be determined by the company in general 
meeting. 


1 
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Cummins-Coleman Patents Company, Limited. 


This company was registered with a capital of 
£40,000, in £1 shares, to acquire certain patents 
relating to improvements in inventions for 
annealing iron, steel, copper, and other metals, 
and to develope and work the same, and with a 
view thereto to adopt and carry into effect an 
agreement made 29th January between G. W. 
Cummins and J, H. Coleman of the first part, W. 
Bottomley, Jn. Bottomley, F. Brewer, and S. 
Sanders ut the second part, and F. M,. Sanders, 
on behalf of this company, of the third part. The 
first subscribers are :— 

Shares. 

8. Sanders, 79, Colmore-row, Birmingham .. .. 
E. K. Little Newbold, Pacey Hall, Warwick on 1 
F. M. Sanders, 79, Colmore-row, Birmingham .. 1 
J. Carson, 40, Golden Hillock-road, Smallheath, 
ee Oe Pe eer er ee ee 
J. Hetherington, 77, Hagley-road, Edgbaston .. 1 
A. K. Baillie, 23, Westminster-road, Birchfield, 
Rs a ys ce oe ba. cal ee 
R. Austin, Woodfield-road, King’s Heath, Wor- 
CEO: as oe. ee, ae 0s, ea: os, oe 1 

The number of directors is not te be less than 
three nor more than five, the first being appointed 
by the signatories to the memorandum of associa- 
tion; qualification, 300 shares ; remuneration to 
be determined by the company in general 
meeting. 





W. Summerscales and Sons, Limited. 


This company was registered with a capital of 
£50,000 in £10 shares, to adopt and carry into 
effect an agreement ex ounal to be made be- 
tween Joseph Summercales and H, C. Longsdon 
of the one part, and this company of the other 
part, for the acquisition of the undertaking of a 
machine maker, &c., now carried on under the 
style of W. Summerscales and Sons, at Coney- 
lane Works, Phoenix Foundry and Pheenix Steel 
Works, Keighley, Yorks, and generally to carry 
on the business of ironfounders, mechanical engi- 
neers, manufacturers of washing and wringing 

L , brassf s, metal workers, mill- 
wrights, iron and steel converters, smiths, wood 
workers, &c,; the acquisition and laying-out of 
land for building purposes, and the establishing 
and maintaining of railways, tramways, canals, 
&c,, the establis ing and subsidising of companies, 
and the general business of a financial agency. The 
first subscribers are :— 





Shares 
J. Summerscales, Keighley, Yorks.. .. .. .. 
Henry Crofts Longsdon, Keighley, Yorks .. 
F. G. Gilliard, Keighley, Yorks.. .. 
J. Weatherhead, Keighley, Yorks .. 
C. Schilling, Keighley, Yorks .. 
R. KE. Thomas, Keighley, Yorks 
T. G. Newton, Keighley, Yorks 


. 
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The number of directors is not to be less than 
two nor more than five. The first are Joseph 
Summerscales and H.C, Longdon. Qualification 
£1000. Remuneration to be determined in 
general meeting. 





THE PATENT JOURNAL. 
Condensed from “ The — Oficial Journal of 


Application for Letters Patent. 


*," When patents have been “ communicated” the 
name and address of the communicating party are 
printed in italics. 


26th January, 1892. 


1504, Sprinc Cap for Umprexyas, G. Brook, F. H. Y. 
Rowden, and 8, A. Wright, Halifax. 

1505. Curonocrara Watcues, W. H. Douglas, Bir- 
mingham. 

1506. Uritisine the Heart of Liquips, & , J. Dawson, 
Huddersfield. 

1507. ILLusony Devices, H. W. Wieland, London. 

1508. PuLieys, W. P. Thompson.—(Z. ¥. Moore, United 
States.) 

1509. ApveRrTisina Devices, J. A. Cheesman, Liver- 


pool. 

1510, Wuirrcetrees, W. P. Thompson —(7he Irion 
Adjustable Whifetree Company, United States.) 

15.1. Tobacco Pipes, W. P. Thompson —J. Lauhofi, 
Uni'ed States.) 

1512. Hear RevuLatino Apparatus, W. P. Thorapson. 
—(F. B. Chatard, United, States.) 

1513. LoentiricaTion Carbs or Sazets, W. P. Thomp- 
son.—(B. L. Behrendt, United States.) 

1514. Grinpino Toots, P. Thompson.—(The Gisholt 
Machine Company, United States 

1515. Boer Tube Stoppers, J. Watson, Liverpool. 

1516, DisPpLayinc ADVERTISEMENTS, J. A. Briggs, 
London. 

1517, Rotary Enoinez, W. and T. Slater, London. 

1518. Roviers used in Spinninc Macuingry, G. C. E. 
Briggs and J. Greenwood, London. 

1519. Decoratinc Fire Screens, &, W. Soutter, 
Birmingham. 

1520. Suspenpinc Birp Cages, W. Soutter, Birming- 


am. 
1521. Raitway Carriace Door Howprast, A. W. 
Ready and G, C. Harket, London. 
1522. Focussinac ApbsusTmEeNT for Microscopgs, J. 
Swift, London. 
1523, Pocket Coin Box, W. P. Hawkins, London. 
1524. ADVERTISING, T. Obbinson, London, 
1525. Apvertisine, E. Hardisty, Loudon. 
1526. Sautrrers, W. RK. Baker, Wallington. 
1527. CHANNELLING Boots, W. H. Beck.-(J. Munyan, 
United States ) 
1528. Picks, R. P, Yates and J. Yates and Co, Ld, 
Birmingham. 
1529 Neepie Case and Bossin Compinen, A. A. Govan, 
Glasgow. 
1530. Sreev, G. W. Clark, Birmingham. 
1531, Torrevogs, J. Y, Johnson.—(G. F. Elliott, United 
States.) 
1532. WARDROBE and Bepstrap ComBineD, W. T. 
ooster, Loudon. 
1533. Dryino Tea, D. Rowell, London. 
1534. = Draveut, E. Wardle and J. H. Evers, 
ndon. 
1535, FLeecinc Macuings, G. Meyer, London. 
1536. ManuractuRiING Boots and Suogs, R. Nicholls, 
London. 
1537. Naits, D. Mast, London. 
1538. Strincine Pranorortes, W. H. Ivers, London. 
1539. Toy, H. Heubach, London. 
1540. Lirao and Zinco Processes, E. Kubische, 
London. 
1541. Y 2 Water HeatinG Apparatus, M, M. Brophy, 
mn. 


Londo. 
1542, Compounp Encinzs, E. 8. Luard.—(M. Lindsley, 
va. 
1543. CLop Crusuer, E. C. Blackstone and R. Timmis, 


London. 

1544. Buttons, W. W. Popplewell.—(D. B. Shantz, 
Canada.) 

1545. Coat Boxes, E. Edwards.—(H. Proske and J. 
Pietzka, Germany.) 

1546. Smooruine Irons, M. Dutheil and J. Dehillotte, 
London. 

1547. Corn-FREBD Mecuantsm, E. Herne, London. 

1548. Manvuracture of Potassium Carponatr, P. 
Romer, London, 

1549. Fixina Leapep Grass to Gattis, C. H. Worley, 
London, 

1650, BRakine Apparatus for Suarts, R. T. G. Ltiders, 
London. 

1551, Pavement, C. Blunck, London. 

1552. TeLernone TRANSMITTERS, J. Goffin, London. 

1553. Oi. Cups, H. H. Lake.—(W. A. Downes, United 
States ) 

1554. Vatves for ConTROLLING the Passace of FLuwws, 
F. J. Ferrell, London. 

1555. Puotoorapnic Cameras, H. H. Lake.—(M. Ber- 
teil, France.) 

1556. Moutpinc Counters, &c., H. H. Lake.—(W. C. 
Stewart, United States.) 

1557. ELectro-macnetic Apparatus, R. Threlfall, 


ndon. 

1558. Apparatus for Hautinc Suips in Dock, P. Ferro, 
London. 

1559. Boots and Suors, H. H. Lake —(The Seaver 
Sewing Machine Company, United States 

1560. Woop-workInc Macutnery, H, H. Lake.—(J. H. 
Reed, United States ) 

1561. Rock Dritts, R. Schram, London. 

1562. Enpiess Cuain Exevators, B, Arnold, London. 

1563, Saips, H. 8S. Maxim, London. 

1564, —— H. H. Lake.—(EZ. A. Strang, United 
States. 

1565. Coatine Meta Prates, H. H. Lake.—(J. Gould, 
jun., United States.) 

1566. Propuction of IRIDESCENT SURFACED ARTICLES, 
H. H. Lake.—(J/. Jacobson, United States.) 

1567, TREarMeENT of Sewace, A. Levieux, London. 

1568. Sewine Macuines, W. Wallick, London. 

1569. Canpixs, J., J., and W. R. Tennant, Glasgow. 

1570. Frepine Liquips to Borers, W. L. Wise.—(L. 
Dreux, France.) 

1571. INCANDESCENCE Lamp, E. Frenot and G. Nouvelle, 


London. 
1572. — MOounNTED TRACTION Enoings, F.J. Burrell, 
ndo 


mn. 

1578, Topacco Pirgs, C. E. B. Rudd, London. 

1574. Serr Sustainina Hoists, A. E. Pickering, 
London. 

1575. Manuracture of Heatinc Gas, A. Klénne, 
London. 

1576. Securinc Pneumatic Tires, W. R. Foster, 
London. 

1577. Winpow Sasues, J. P. Ottaway, London. 

1578. Recorpinc Mrcnanism for Pianos, J. B, C. i 
Paniza, London. 

1579. Spoois, C, Back, London. 

1580, ELecrric Low Water ALARM, 8. M. Mathews, 
London. 

1581. Let Orr Mecuantso of Looms, J. C. Fell.—(J/. G. 
Avery, United States.) 

1582. Apparatus for CLeanino Ricr, A. R, Brown, 
London. 

1583. MaNuracture of Sucar, W. L. Wise.—(C. D'A. 
de Barru, Mauritius.) 

1584, CiGARETTE PareR Howpers, F. M. B. Bertram, 
London, 

1585. Sxourninc Pneumatic Tires, W. R. Foster, 
London. 

1586. Tonacco Pirz Hopers, G. Grisard, jun., London. 

1587. ApsusTaBLE Seats, W. G. M. Schaede and A. 
Schmidt, London. 


27th January, 1892. 


1588. Enve.orss, W. H. Blackwell, Hyde. 
1589. Drawer Diviver, W. Sutcliffe, London. 
1590. CLEANING Macuinery, J. H. Godman and 8. K. 
Welch, St. Albans, 
1591. Fractional Separators, 8, K. Welch and J. H. 
an, St. Albans. 











1592. ReouLatine the Ler Orr of Warps in Looms, 
R. Wilby, Huddersfield. 

1593. Conveyors for Gratn, H. M. Kettlewell, London. 

1594, Automatic Toy for ApveRTIsING Purposes, R. 
M. Painter, London. 

1595. = Spreavine Nozzte, J, T. and W. A. Smoker, 

mdon, 
1596. BuLKHEAD Doors, P. Cornish, Leyton 
1597. VenTiILaTING RalLway CaRRiaces, W. Gaunt, 


ord. 
nee Pitz Fasrics, W. Rigg, Brad- 


ord. 

1599. New Game, C. Penney, Stockport. 

1600. PHotocraPHic Lensgs, W. H. Thompson and L. 
Cohen, London. 

1601. WaterPRoor CoatTinc for Matcues, L. de L. 
Wells, Devonport. 

1602, PortaBLe Lamps, J. Senior, Wakefield. 

1603. SypHon FLusHina Apparatus, J. Merry, Man- 
chester. 

1604. Saoz Sore Leveviinc Macuines, J. M,J., A. 
J., and 8. A. Gimson, Leicester. 

1605. PReventinac Co.tiisions on Raitways, L. E. 
Bearne, Torquay. 

1606. MEASURE-TEeSTING and AssorTING Macuines, M. 
Sponholz, Berlin. 

1607. Jornts of Pires, J. Spencer. Birmingham. 

1608. Letrer Copyinc Presszs, 8. A. de Normanville, 
Liverpool. 

1609. TREaA1MeNT of Siwace, &., W. M. Greaves, 


mdon. 

1610. Carvina Fork Guarps, T., H., and W. Crookes, 
Sheffield. 

1611. Fo.pinc Bep Rest, A. G. Jessop, London. 


1612. Rotary Enornes, M. H. Wrigley. Manchester. 
1618. Hanp Dritiinc MACHINE, M. Cunningh 


1681, Fitm Hoiper for LANTERN S1vzs, A. W. &canlan, 


ndon. 

1682. Lames, O. Firth, Bradford. 

1683. Lamps, R. J. Urquhart.—(J. A. Bannmann and 
0. Schichtinger, Germany ) 

1684. Stramvinc Wires, W. Cook, W. 8. Tunbridge, 
and C. F. Melen, Redditch. 

1685. Excines, J. W. Hornsby, R. Edwards and W. E. 
Gibbon, Grantham. 

1686. VeLocipepes, &c., T. L. Mitchelmore, South- 


ampton, 

1687. Fittines for SHor Winvows, &., H. C. Brooke, 
London. 

1688. FeRRULES for WaLkine Sticks, &c., W. Pearson, 
Bradford. 

1689. Evaporator and Dryer, W. McG. Greaves, 
London. 

1690. Fixixc Inrtatep Tires, P. L. Renouf, Upper 
8 


itoke. 

1691. CycLte CenTricaL Fiy-wHek., A. B. Johrston: 
Aberdeen. ; 

1692. PREPARING CHLORINE, G. E. and A, R. Davis, 
Manchester. 

1693. WaTEeR-cLoseTs, E Harvey, Newcastle-on-Tyne. 

1694. Macuines for rHapinc Nuts, J. Bretteil, bir- 
mingham. 

1695. MeasuREMENT of Forces, T. Parker and W. 
Armistead, Wolverhampton. 

1696. Stock Cuttine SHzets, J. Rinder, Leeds. 

1697. Borries and Jars and Stoppers, W. Pilkir gton, 
Accrington. 

1698. Ruvers, E. Ball, Walsall. 

1699. Pornt Prorecror, T. Farrar and H. Farrar, 
Manchester. 

1700. Awnrinos for FrrE-PLaces and Stoves, J. Miller, 
Leicest 





London. 

1614. - ~~ genecmaa Bortves, G. and T. E. Perkins, Man- 
chester, 

1615. Oi Lamps, F. Cooper, Manchester. 

1616. Dress SuspenpeR, A. A. Ashmall-Salt, Man- 
chester, 

1617. Steam Generators, H. Turner and M. Bartlett, 
Liverpool. 

1618, CommunicaTine between a Raitway and a 
Locomotive, P. C. Davies, W. G. Hope, and W. 
Johnstone, Liverpool. 

1619. Mepicine Wine or Beverace, W. Watt, Liver- 


pool. 
1620. Excine Governors, J. Prentice and A. Prentice, 
3 ‘0' 


iw. 
1621. Makinc Woop Screws, W. Gwinnett, Wolver- 
hampton. 
1622. ener FaciaL Contortions, A. L. Adams, 
mdon. 


1623. Rance Finpers, J. C. Bartlett, H.M 8S. Daphne. 

1624. Preventing SHor Wixvpows from _ being 
agate J. Linley and J. T. B. Bennet, Birming- 

am. 

1625. TicuTenN1InG Woven Wire, R. Siddall, Halifax. 

1626. Ho_pers for IncanpEscent Lamps, R. kvered, 
London. 

1627. Bonsin-crees, J. B. and E. Whiteley, and I. 
Lodge, Huddersfield. 

1628. Gas Cuanpe.iers, 8. Gratrix, jun., and Brother, 
Limited, and H. Brocklesby, Manchester. 

1629. Asu Pan for House and other Fires,G Maskell, 
Bradford. 

1630. CycLe WHEE Ls, C. Coates, Dublin. 

1631. Seatep Giiis for Frax, &c., T. W. Harding, 


Ss. 
1632. Spring Biruiarp Cvs, &., T. H. Fleming, 
London, 
1633. Repucinc Friction, W. J. and E. Freeman, 
ndon. 
1634. DiscuiseD PHotocRaraic Camera, J. Braine, 
mdon, 
a Hotpine Macic Lantern Siives, H. Conybeare, 
D me. 
1636. HoLtpinc ADVERTISEMENT Boarps, J. C. Hunt, 


London. 
Te.epHones, G, L. Anders and W. Kittgen, 


1637. 
mdon. 
1638. Szrurninc Pyeumatic Tires, G. H. E. and T. 
e, London. 


1639. Dispiayine the Weicut of Carts, A. W. Young, 


mdon. 

1640. IoniTIvG Sarety Fuses, &c., H. T. Robinson, 
London. 

1641. ELECTRICALLY PROPELLED VeHIcLes, A. Siemens, 
London, 

1642. Sopium, &c., Bichromates, ©. Imray.—(M. M. 
Rotten, Germany.) 

1643. MoisTeninc Paper, P. A. Thomas.—(F. MM. 
Priestley, United States ) 

1644. WasHinc Macuine for Ciotues, &c., R. Austin, 
London. 

1645. Sprines for Packine Pistons, &., A. Brier, 
London. 

1646. Pot, H. Rulack, London. 

1647. Ovens, J. Mitchell, London. 

1648. HorsgsHoes, F. C. Swindell, London. 

1649. — CottaR and Tiz Fastzner, ©. Morris, 

ndon. 

1650. FirepLaces, P. Fowler, London. 

1651. RerriGERATING Apparatus, J. G. Lorrain.—(La 
Compagnie Frigoriflque Brucelloise, ni) 
52, MaKING ALKALINE Svutpuipes, C. F. Claus, 


London. 

= Grartinc Toots, H. H. Lake.—(J. Fuchs, 

taly 

1654. Extractine Sitver, C. Hoepfner, London. 

1655. Trimminc the Epces of Pastespoarp, A. Krah, 
London. 

1656. Erzctric Brakes, J. Y. Johnson.—(A. de Bovet, 
France.) 

1657. Maxine CoLtourine Matters, B. Willcox.—({The 
Farbenjabriken vormals F. Bayer and Company, 
Germany.) 

1658. Direct RecorpDinc Gavce or Device, A. Hughes, 

on. 


n 
1659. Makinc ALKALINE Sutpuipes, C. F. Claus, 


ndon. 
1660. Sun Dias, J. R. Oliver, London. 


28th January, 1892. 
1661. DRawine Apparatus, R. Barkowski and J. Bonn, 


ndon. 
- : eee Exuavst Steam, J. Dawson, Hudders- 


eld, 
1663. BLow Pips, A. 0. Morris, Croydon. 
1664. TELEscoric Mup Guarp, H. J. Chambers, 


mdon. 
So &c., Guarp for Cycizs, A. Nicholson, 


ublin. 

1666. PREVENTING RartLway Co..isions, G. Coles, 
Bristol. 

1667. Dampinc Paper, C. L. Jackson and F. Mason, 


ndon. 

1668. ArFixinc Trips to BILLIARD Cues, A. Ball, Man- 
chester. 

1669. Hotpers for Limeicut Jets, T. E. Hoyle, 
Manchester. 

ag = — for Parntine Batts, J. B. Hammond, 


is . 
1671. PassENGER and Freicut Boat, A. McDougall, 
Manchester. 
1672. PREVENTING WastE in Canpies, W. D. Hawksley, 
Manchester. 
1678. PareR MaxinG Macuings, J. Holden, Man- 
chester. 
1674. Book Markers, G. H. Slack and T. Prescott, 
anchester. 
1675. Knittinc Macaines, J. Ballantyne.—(Rudolph 
and Thiele, Germany.) 
1676. BREEcH-LOADING RiFLEs, J. Frampton, Not- 


ingham. 
1677. Sarety Envevorg, F. Hartshorne, Newcastle-on- 


ne. 

1678. Puzzie, L. M. Horner, London. 

1679. Rippes, G. Cotton, Manchester. 

ar — and BricHTENinG Grain, N. E, Parr, 
ndon, 





Lace Curtain StretcHers, G. 8. 


Dippry, 
London. 
1702. Tuse Hoxper for Feepinc Botrizs, 8. Jackson, 
Chinnor. 
1703. NapatHa Lamp Burners, W. Goudge, sen., 


1704. Uritisinc L:quip Fuet, V. Poltavtseff and M. 
Streimer, London. 

1705. Syrup Feep Pipe, H. J. R. Bowring, London. 

1706. BALANCING Two-WHEELED Carts, J. Lefert, 
London. 

1707. Trap to Prevent Sroppace of Drains, J. 
Snelling, Thornton Heath. 

1708. SaniTaTion of BurLp1nGs, C. Francoine and J. M. 

mnet, London. 

1709. Propuction of Puotocrapus, C. Sasse, London. 

1710. Tires for Wurxts, P. Ockenden, London. 

1711. GLoves, H. Urwick, London. 

17:2. Automatic ComBINED S.irrer, W. H. and 8. 
Munday, London. 

1713. Oxx-samMPLinG Device, R. C. Hawley, London. 

1714. Bee-nives, P. H. Ackley, London. 

1715. Car coupuinG, C. Davidson, London. 

1716. Tupe Scrarer, G. Fletcher, London. 


London. 

1718. Skewers, A. Fool, London. 

1719. Ice CREAM Freezer, J. H. Harris, London. 

1720. Sroo.- ¥inisHinG Macuines, J. M. Parker, 
London, 

1721. Rattway Joint Coupiine, G. Weeks, London. 

1722. Fastenina of Groves, &., G. 8S. Spurgin, 
London. 

a Covrrines for Raitway Veuicies, D. Stark, 

mn 


ion, 

1724. SMatt-akMs, J. 8. Wallace and B, T. L. Thom- 
son, London. 

1725, Steam Generators, C. D. Mosher, London. 

1726. Macuine for Puncuinc Carp, F. Wilkinson, 
London. 

1727. Prorectinc Wuaeat Sracks, &c., W. Watson, 
London. 

1728. Fioor Covenines, C. F. Dietrich and T. J. Palmer, 
London. 

17:9. og Coverinos, C. F. Dietrichand T. J. Palmer, 

ndon. 

1730. PHoroGRaPHic Camera, A. A. Dehors, London. 

1731. Covers of Jam Jars, T. W. Woodhouse and A. 
Steer, London. 

1734. Firrinés for PoorocrapHic ALBuMs, L. Lenégre, 
London. 

1733. Bicycies, R. Jewell and A. J. Vickers, London. 

1784. ELecrric Compassgs, J. von Peichl, London. 

1735. AppaRaTus for Packinc Tea, F. A. Eden, 
London. 

1736. PLang, W. Beddows, London. 

1737. Crock Mecuanism, A. J. Beult.—(F. A. Ellis, 

1738. RecisteRine Fiow of Liquips, W. P. Thompson. 
—(J. W. Meeus, Belgium.) 

1739. Propucina STsREOTYPE Matrices, A. 


nden. 
1740. Botries, W. P. Thompson.—{A. V. Benoit, United 
States.) 
1741. Sener. M. Koenen and G. 
ni 


Alfaro, 


A. Wayss, 


1742. Low-waTerR Borten ALarMs, J. J. Hucson, 
Liverpool. 

1743. Makin Hottow Mera Batts, W. H. Bagley, 
London. 


29th January, 1892. 


1744. Stop Motion for Wixpinc Macurngs, S. Jones, 
Newtownards. 

1745. APPLIANCEs for Ratsinc Lamps, W. F. Needham, 
Birmingham. 

1746. Macyetic Carrier, J. Howard, Dublin. 

1747. Drivine Gear for VeLocirepes, J. A. Score, A. 
R. Macbeth, R. 8. Phillips, and P. 8. Tavener, 
London. 

1748. Dynamo Exectric Macurines, E. Conrady and 
G. W. Brown, Keighley. 

1749. Type Carrier, A. Whicker, Clontarf. 

1750. ‘* Rockysoat,” W. Phillips, Openshaw. 

1751. ConrecTionerRy, W. T. Thorp, Glossop. 

1752. MicropHongs, G. Binswanger, London. 

1753. VERTICAL Bo1.ers, C. Kirk, Retford. 

1754. Neck Tie Fastener, W. J. Edkins, Birmingham, 

1755. Topocean Siipe, M. E. Pryor.—(C. A. Story, 
Nova Scotia.) 

1756. Fiusuine the Traps of Drains, H. 8. Patterson, 
Deane. 

1757. AIR-CUSHIONED Exastic Tire, O. Lindner, 
Brussels. 

1758. Fiutine MetTatuic Vessets, W. B. Coldwell, 
Sheffield. 

1759. Openinc Pocket Knire Biapes, F. Townend, 
London. 

1760. Lappers, W. Bracewell and R. Holden, 

don. 


1761. BinnacLE Covers for Compasses, A. Hughes, 
London. 

1762. Position Sicnau for Boats, &c., W. R. Lawson, 

mdon. 

1763. LatHes of Looms for Weavine, J. W. Hall, 
Manchester. 

1764. Cur.tne Iroxs, E. H. Grew, Birmingham. 

1765. ConnectiInc Parts of Frasxs, C. Fletcher, 
Birmingham. 

1766. GirTHING ATTACHMENT for Lapigs’ SADDLES, H. 
8. Wilton, London. 

1767. Fininc, Fituinc Up, &c., of Casxs, A. Hartley, 


London. ee 

1768. Gas Enoines, J. Richardson and W. Norris, Bir- 
mingham. , 

1769. Securinc Lamp Burners, E, C. Bellamy, Bir- 
mingham. 

1770. Sanppiast Apparatus, J. E. Matthewson, 
Sheffield. 

1771. Draucut Exctuper, J. Davidson, Wick. 

1772. Tosacco Poucues, H. Kaufman, London. 

1773. Borttina Beer and Stout, &c., L. 
Liverpool. 

1774. Packrnes for Steam Enornss, L. Vallet, Liver- 


pool. 
1775. renee of Tramway Cars, L, Vallet, Liver- 
poo! 


Vallet, 
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1776. Iron and Srest, W. Hutchinson, London. 
1777. Nox-conpuctine Compositioy, B. Bolton, Man- 


chester. 

1778. Sevr-roaster for Breap, &c., H. F. Pegden, 
London. 

1779. Sream Borrer Furnaces, J. W. Oldroyd, 
London. 

1780. Onstuent, T. Smith, London. 

1781. Puzzue, 8. T. Phillips and G. Taylor, London. 

1782. MepicaTep TaBLEt, h Warwick, London. 

1783. Transport by means of AEROSTATS, M. Runkel, 
London. 

1784. Tea and Corrse Pors, F. Seabrook, Manor Park. 

1785. Fastesinc Doors of Rartway VERICLES, M. 
Vaucher, London. 

1786. Tannine by Evecrricity, R. Pinna, London. 

1787. Name Puarss for UMBRELLas, &c., J. Simpson, 


ive! erpool. 
17 ee or Sunssapss, C. Coward, Man- 


1789. Lire Betts or Buoys, W. C. and E. Joy and 
W.H. Y Yates, London. 

1790. Cartripce Ho.pers, J. G. Accles, London. 

1791. Potisume Paste, F. Hammersley, London. 

1792. Supers for Beeutves, W. A. Hawthorne, London. 

1798. Sturrive-Box Gianps, W. F. D. van Ollefen, 

ion. 

1794. Sutpno-acip of PaRa-IsoBUTYLXYLENE, J. Y. 

a —(Messrs. Valentiner and Schwarz, Ger- 


ANY, 
1795. ae of Iron, W. Gilchrist, London. 
1796. Harness Bucks, W. R. Bruner, London. 
1797. Taste Lear Support, C. K. 0) London 
1798. Horse Hor and Scraper, L. G. Adsit, Santen. 
1799. TROUSER-SUSPENDERS, G. Hughes. —(T. &£. 
Webber, United States.) 
1800. Arracainc Comes to SHow Carbs, J. W. Wood 
and H. P. Cooper, London. 
1801. Covermes for ox G. R. Keel, London. 
—— Sream Bowers, E. G . Gearing and V. B. Lewes, 


1803. ono F. Crease, London. 

1804. PropucinG WArTER-cas, 8. Fox, London. 

1805. Propucinc InFLaMMABLE Gas, &c., T. W. Lee, 
London. 

1806. Mecuanicat Toy, J. H. Stevens, London. 

1807. Lamps for Burninc Pararrin, W. P. Warren 
and E. Hughes, London. 

1898. Paka - PHENETOLCARBAMIDE, J. Berlinerblan, 
London. 

1809. ee and AERaTinc Lanp, W. Reading, 


a oe ne, J. Fisher and W. Kinney, 


_—* —_— H. J. Barrett and W. Rumble, 
mdon. 
1812. Puriryuve Warsk, C. Flori, London. 
1813. SELF-TIGHTENING RaILWay Caan | H. H. Perry 
and T. O. Jacobsen, Ox 
1814. Gas Enorngs, R. @. Schwarz, London. 
1815. Sprrroons, A. J. —o egy Germany.) 
1815. Revo.vine Lamps, J. Main, London 
30th January, 1892. 
1817. Jacquarp Macuryegs, J. ‘Watson, Belfast. 
1818. Inon and Srez. Surps, N. 8. Arthur, Edin ‘h. 
1819. 1a eed PUTTING on Brakes, T. McCiel- 
land, jun., Glasgow. 

1820. Lael &e., Tooxs, T. Blears, Birmingham. 
182. Woopren PAVING, R. Y. 
1822. Woven FicuRED. Fasrics, T. 

burton, Manchester. 

1828. Jorst Connections for Taps, &c., 8. F. Kelly.— 


(F. Sharp, India. 
x for Doas, C. E. Frost, Norwich. 
Pearce. 


, Birmingham. 
sylor rn ¢ J. War- 


1824. — ._~ 
1825. Ick TRIMMER, A. H. H. Pearce, 
Canada.) me 
1826. Currers, T. Manchester. 
1827. Jomnstine Concrete Pavine, W. Brown, York. 
1828. Carriacss, H. H. Mulliner, B: ham. 
1829. Porraste Eecrric PLaNine 
Suther! barton. 
1880. RouLer for CasTERs, A. T. Oliver, Nottingham. 
1831. Tres of Francep WHEELS, F. &. Willoughby, 
Manchester. 
1832. Tospacco Smokie Press, A. Duke, ae 
1833. ForRK-CLEANER, F. , @ 
1834. ENvELoPEs or WRAPPERS, J. Challis, Sten. 
1835. Opgnine and CLosinc Entrances to Lirts, &c., 
mY Middleton, Leeds. 
3 886. THREADING Beraps, L. Myers and C. B. Ketley, 


1837. Oars for Rowmnc Boats, F. J. Sinnette, South- 


ampton. 
1838. Hottow Grixprvc Razors, W. Usher and W. 


gS London. 

1839. WaTER-cLOsET C: G. Paley, London. 

1840. Loapinc Coxe from Ovens, H. ome London. 

1841. — with Hanpie ATTACHMENT, O, Newmann, 

on. 

1842. Wrencu or Spanner, R. Illingworth, Bradford. 

1843. eye A. J. Blake, London. 

1844. Furyrrure, J. Hubbert, London. 

1845. Suvx Traps, W. and W. Auty, London. 

1846. CycLe Pgpar, R. Waddington, A. Barnsley, and 
W. A. Thompson, Birmingham. 

1847. Nart or Scrussinc Brusnes, F. J. Dolan, 
Liverpool. 

1848. STATIONARY .% R. Rayner, 

1849. Boot Brusn, W. D. Ridley he ¢ 4 W. Rayner, 
London. 

1850. FresH-waTer Siipe Rue, W. Phillips, London. 

1851. Srzam Waste, W. Tosh, Glasgow. 

1852. ne ELectric CURRENTS, H. Raison, 


ACHINE, M. 


Lond: 

= Corse Metats, D. C. Taylor and H. C. Shaw, 

ve 

1854. Razor Strrop, A. C. Simmons, London. 

1855. Ferrous CHLORIDE Liquors, J. J. Tate and A. 8. 
Ramage, London. 

1856. FisHinc-Rops, F. and C. Wyers, London. 

1857. Jornts for Looxine Guasses, 0. C. Hawkes, 
London. 

1858. CooLine Cang Juice, W. L. Wise.—(C. d’ Abbadie 
de Barrau, Island of Maritius. ) 

1859. DRESS-HOLDERS, H. M. Knight, London. 

1860. HEaTiNc and SuPPLyING ATER, A. M. Clark.— 
(Za — des Fontaines Distributrices d’' Eau Chaude, 


France.) 
= ee a Lic Cement and Concrete, A.J.Campion, 


1862. mien Brakes, H. H. Lake.—(La Compagnie 
de Fives Lille, France.) 

1863. REFRIGERATOR, J- G. Hall, London. 

1864. Brakes, P. Cadussaud, London. 

1865. Rai.way Wueers and their Ax.es, A. Slater, 
London. 

1866. Rartway Ax ve-Boxes, A. Slater, London. 

13867. Can Coupzers, V. J. Feeny. —(H. Bunker and 
J. C. and J. H. McKeggie, Canada.) 

1868. Ammonium Nitrate, H. H. Lake —-(V. Groendahi 

and J. Landin, Sweden.) 

1869. SuRveyine Instruments, W. R. Francis, London. 

1870. Apsustine the Szats of VEHICLEs, a Lawes, 
Birming 

1871. Manuractu RE of Casks, A. Ransome, London. 
1872. Games, J. C. Morrell, Barnes. 

1873. Steam Heatinc ApParatus, M. M. Brophy, 
London. 

1874. Gas Burners, M. M. Brophy, London. 

1875. Errectinc ComMUNICATION between a rf 
VesseL and a Lee Suore, J. D. Michell and G. 
Rayner, London. 


let February, 1892. 


— ALTERNATING CURRENT ELecrromorors, R. Ken- 
y, Glasgow. 
1877. Cicar BuNcEING Macuines, R. I. Dexter, Not- 


ay ws PROTECTING Conpuctors, F. Davis and R. E. B. 


pton, London. 
1879. Gas Bacs for Gas Encines, T. B. Barker and E. 
Rollason, Birmingham. 





1880. Sounp Propucine Apparatus, A. B. Woakes, 
London. 


1821. Printine Biocks, A. L. oe Manchester. 
1882. Picments, D. Swan, G 
1883. irrers, W. Lucas + oh T. A. Garrett, 


London. 
1884. Pups with Cigarette Hopes, T. A. Garrett and 
W. Lucas, London. 
1885. Wests for Bioyciss, &c , T. Murphy, Clonmel. 
1886. Lockinc and Un iockine Doors, W. Pilling, 


ion. 
1887. — es for Arratep Waters, E. J. Rogerson, 
Lo 


mdon. 

1888. Movips for Pressine Fett Hats, R. Robinson, 
Manchester. 

1889. eg Borers, W. Donald and J. Donald, jun., 
G 

1890. oe post Wrapper, R. Martin, Devonport. 

1891. ApveRtTismnc, W. T. Moore, London 

1892. WaTeRPRoor Jacket, J. McCormack, one. 

1898. INSTRUMENT for OBTAINING ANGLES, &c., W. G. 
Starr, Southampton. 

1894. Beartnes of Rv ppers, R. Bevis, jun , and A. D. 
Wi ood, Birkenhead. 

~~ ‘arstooaTt Pocket TurNsckew, R. T. Hamilton, 


1896. Boots, &c., T. Barker, Manchester. 

1897. Panoramic Cameras, R. W. Stewart, zy o% 

1898. DousLe LeTrerep Tyre, H. Dyer and J. 8. Mill- 
man, Plymouth. 

1899. ConVERTIBLE Envevoprs, J. O'Connor, Dublin. 

1900. Loapine Guns of Heavy Orpnance, T. W. Just, 
London. 

1901. Cuporas, T. C. Fawcett, sen., T. C. Fawcett, jun., 
and G. D; Halifax. 

1902. Locks, J. B. Holbrooke, London. 

1903. SHakers, J. Illingworth, Halifax. 

1904. InstanTanzovs Suvutrers for PHoTocRapHic 
Purposes, W. Tylar, Birmingham. 

1905. AUTOMATIC Distivector, R. R. Lees, Liverpool. 

1906. SHaprs for ELEecrric MPS, J. @ yworth, 


ndon. 
1907. Extraction of Tix from Rervuse Siacs, W. Muir, 
London. 
1908. Automatic AccumuLaTor, &c., T. B. Grant, 
London. 


1909. Preventine the Freeztxc of Water, G. T. 
Livesey, London. 

1910. Faprics made on Curtain Macuines, W. H. 
Hurcomb and A. Murfin, London. 

1911. Toot Stee: Bars, H. H. Lake.—(A. Weil and 
J. Garnier, Belgium.) 

1912. Givixc Notice when Automatic APPARATUS 

., G., and J. B. Swailes, and 

R. Taylor, London. 


1918. InvaLip’s TaBz, W. J. Smith, London. 

= TyPs-wRiTiInc Macuings, H. W. Bolte, London. 
1915. Pwsumatic Tires, W. E. Crowther, London. 

1916. ConverTIBLe Kite and TRAVELLING PARACHUTE, 
T. Moy, London. 

——— Lockxinc Device, &c., M. Griinwald, 


on. 
1918. Ascertarnine Depts of Water, H. K. Reynolds, 


on. 
1919. Savino Lire at Sea, R. J. King, London. 
1920. Repucine Visration in Cyrcies, W. Bendelow, 


on. 
1921. PortaBLe Rartways, F. H. -, London. 
1922. - &c., W. Greaves and J. Wardle, Man- 


1923. Panevan the Ssare of Sarrt Fronts, J. 
Burch, London. 

1924. Evectric Swirca, G. 8. Grimston, London. 

1925. Tuses for Guns, &c., E. A. Cowper, London. 

ay —r. or Jomntnc Cuarns, H. Kéottgen, 

1927. SeconpaRy Batreriss, W. J. 8. Barber-Starkey, 
London, 

1928. Hay Fork, N. Isachson, London. 

1929. VENTILATING and Drsinrectinc Sewers, H. 


on. 
1930. Dritt Piovcs, W. Meinshausen, London. 
1931. Cyciss, J. Pollitt, Manchester 
1932. Bripoe for heen C. E. Mendenhall and F, E. 


= Stream Been, F. See | London. 
. Curtine Nriprers, 8. O. Root, London. 
1985. Car Courtine, J. Callantine, London. 
ae <> — Fue. in Furnaces, H. Wilson, 


on. 

1937. Buttons for GARMENTs, A. nag ge London. 

1938. AroMATIC AMIDO-comPoUNDs, & J. Hauff, 
London. 

ag wh omy Harpenine, &., MeTatuic Tape, C. T. Vautin, 

— Dorkans, Movtprnos, &c., E. C. de Bollemont, 


1941. Seoran of Music Notation, L. Latte, London. 
1942. Fastener for Drawer HANDLES, 8. Reuschel, 


mdon. 
1948. Mettino Grass, G. Sowerby, inten. 
. Davis and Co., 


1944. — for PERAMBULATORS, 8. 

1945. ss Batt, A. Smith and J. Emery, 
London. 

2nd February, 1892. 

1946. ComBrnation of Evcatyrtus, H. Boisselier, 
Enfield. 

1947. Horszsnors, F. 8. Perkins and H. Smith, 
London. 

1948. SELF-REGISTERING Rarn Gavucss, W. C. Morison, 
Plymouth. 

1949. Broocu Tone, F. H. Weight, Birmingham. 

1950. CLocks, 8. A. de Normanville, Liverpool. 

1951. Trouser STRETC rawn, London. 

1952. Woven Wire aan, A. Rathbone, Man- 
chester. 

1953. Topacco-cuTtinc Macuines, T. Bleers and 8. 
Boswell, Bi: 


1954. Laset Tass or Taos, J. Davies, Birmingham. 
~~ _ KS or Huss of Wuez.s, E. C. Williams, 
ristol. 


1956. Kw»rrrinc Macuines, W. H. Revis and J. 
Marriott, Nottingham. 
1957. Ain Pump for Pyeumatic Tires, T, Colborne, 
Bristol. 
1958. ComBINED BorLer and Gas-PropuceRr, W. Coultas, 
Siddell, and J. L. Smith, Stockton-on-Tees. 
1 . Textibe Lrxinc for THIMBLES, T. Johnson, Bir- 


mg Bao Heat and Fve., J. Isherwood, 

1961. Water and Gas Pirz Hooks, W. H. Dransfield, 
Manchester. 

1962. TRAINING Hops, W. H. Davies, Birmingham. 

1963. PREVENTING RatTiinc of Winpows, H. 8. Moore, 
London. 

1964. THime.es and Busuinos for Barre.s, M. 
Anthony, —— 

1965. ADHESIVE Fixrnc and Apparatus, C. J. Danyell, 


1966. CooxiNa Ranogs, R. Hunter and J. Turnbull, 
wer. AMINE Yarns and Fasrics,J. T. Pearson, 
“= = Has Coms for Doos and Horses, G. A. Binns, 
1969. Compound Locomotives, A. W. McMurdo, Glas- 
160. Srrnninc and Twistina Macuinery, J. E. Orr, 
ae of Cicaretre Parer, H. A. Stanley, 


1972. Traps, W. H. Fowler, or 
1978. Fire Grates, J. Shubrook W. B. Belemore, 


ion. 
1974. aera Grass with Acips, W. Leuder, 


Londo: 
1975. i G. Royle, London. 
1976. Brxpine Grain, L. H. Grieser and N. A. Fleischer, 
London. 
1977. Derermininc Position at Sea, H. D. Jay, 
Liverpool. 





1978. AgraTeD WATER Macuinery, E. L. Newsome, 
Manchester, 
= Treatina Sanp, G, F. W. and L. C. Hope, 
don. 
1980. Comprvep Wrapper and Lane, J. 8. Mather, 


verpool. 
— gee J.J. Dunkley and A. Holt, Man- 
1982. “Duaparse Apparatus, G, F, W, and L. C. Hope, 


1983. Lock Mecuanism, W. P. Thompson.—(T. J. Lock- 
wood, United States.) 

1984. TREATMENT of Inon, D. Dyrenforth, London. 

1985. Sprinciess Kyire, J. Jameson and A. Geskof- 
skey, London. 

1986. Boots and Snogs for Cyciine, G. Johnson and 
8. Sweet, London. 

= — and Everetina Lapets, A. C. Vice, 


ndon. 

1988. Force Piunoer, A. T. Cooper, London. 

1989. Rives for Pistons, J. Cooper and T. Pattinson, 
Manchester. 

1990. Jormsine or Piercinc Hoop, W. Rourke, Man- 
chester. 

— ——— Water and F.uips, J. Wright, Stock- 

n-on- 
— Sebtenmne Air, G. E. Bellis and A. Morcom, 


1998. on Vessex for Lames, T. P. Sanderson, Middles- 
brough-on-Tees. 

1994. * Triton,” oe Dullaghan and E. Dullaghan, 
Dublin. 


1995. Enema Boxes and Syrinces, T. F. Lynch, London, 
1996. Commopes, W. Moore, Reading. 
a oo Licutinc Lamp, W. Peake and A. Greer, 


1998. _ J. E. Brown, Alton. 

1999. VaLves, W. H. Fowler, Birmingham. 

2000. Macnine for Movutprine Bricks, W. Ormrod, 
Orrell, 

2001. Wixpinc, &c., Batts of Yarn, A. Hitchon, 
Halifax. 


2002. Securinc Corks in Bortiss, J. R. O'Hanlon, 
Manchester. 

2003. Hivoes, R. M. Esplin, Manchester. 

2004. FASTENING, H. R. Robbins, London. 

2005. GENERATORS, Cc. F. Oattall, "London. 

2006. Surety for Carriage Wueeis, 1). 8. Paine, 
London. 

2007. Pumps, &c., A. H. Cochrane and F. Taylor, 
London. 

2008. ELectric Licut Decorations, E. Rathbone, 
Liverpoo! 

2009. Cuimney Cow L, J. Brook, Huddersfield. 

2010. Toaster for Breap, H. W. Lawrence, Birming- 


2011. Warnscoatine, K. Dieterich, London. 
2012. Evecrricat Sionauine Apparatus, G. W. Hart, 
London. 
2013. TeLescoric Presses, A. A. Diffey and A.G. Ryley, 
London. 
2014. Orn Cups, E. D. , London, 
2015. Forminc Sockets on Sanitary Pips, R. Stanley, 
London. 
2016. Biocxs for Forminc Conpuits, J. Price, jun., 
ndon. 
2017. Makina Zinc Rops for Execrric Beis, G. 
rner, London. 
2018. Sarery Lapper Hook, W. H. Day and E. Eden, 
Isle of Wight. 
2019. GoveRNiIne STEAM Enoines, &c., G. P. Vasey, 
London. 
2020. ~ cs SIGNALLING on Raitwars, C. W. Catt, 
n 


on. 

2021. Fiexis_e SHartine, J. W. Newall, London. 

2022. Drop Hammers, C. Thompson, London, 

2028. Macniryinc THermometers, 8. G. Denton, 
London, 

2024. Umeretta Frames, H. Ellis and H. Ikin, 
London. 

2025. Vatve Gear of Enoines, F. R. Lane, London. 

2026. E.ectric Tecernones, H, H. Lake.—(B. A. and 
T. Grissinger, United States.) 

2027. MecuanicaL Movements, 8. B. Wortmann, 


London. 
Lasts for Boots and Suogs, H. H. Lake.—(A. H. 
Baker, United States.) 
Lasts for Boots and Suogs, H. H. Lake,—(A. H. 
Baker, United States.) 
2030. Rartway Sionats, H. H. Lake.—(The Fontaine 
an'% Signal Company, United States.) 
Bortte Seauinc Devices, H. H. Lake.—{IV. 
"eae United States.) 
2032. CLeanine Fisrous Srems and Leaves, G. M. 
Lane, London. 
2033. Composition Mareriuat, C. F. Baker, J. H. 
mo and G. 8. Mayhew, London. 
Kwortinc Heatp Tureaps, J. Hauser and 
i: “Naef, London. 
2035. SLEEVE SUSPENDERS, A. et he 
2036. Emsossinc Presses, F doles ry Ww. J. 
ani ids, London. 
zy, J. Kurman, London. 
Froth REPLENISHING Fires, G. Warren, London. 
2039. Harr Curvers, J. and R. J. Foot, London. 
2040. Game, A. ‘Anderson, Lond 
2041. Packino Tea CuEsts, 7. Howard, London. 
2042. Gearina, G. Forbes and F. Wynne London. 
2043. Meratuic Packinc Encryes, W. H. Eastwood, 
Pg 
4. Lusricators, W. H. and R. Thompson, London. 
sae. Ketties, W. N. Cottrell, London. 
2046. Dryinc Tea, S. C. Davidson, London. 
2047. Pips Joints, J. Price, jun., London. 
2048. Burton-HoLEs, M. W. Lowinsky, London. 
2049. Packine Fracite, &c., Articies, P. H. Baily, 
London. 
2050. Hottow Seam Sewino Macuaine, J. Tobler, 
London. 
2051. Bets, F. A. Boniface, London. 
2052. a Tires, T. Bugden and H. C. Martyn, 
ndon. 
2053. Fixrnc Caarn WHEELS on Cycies, T. W. Blum- 
field, London. 
2054. Post Carp, J. R. Tile, London. 
2055. Ciosina Execrric Crecuits, W. L. Wise.—(G. 
Bertolini, Italy.) 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Official Gazette. 





465,101, SELF -covu x pe ye Screw, W. N. 
Richards, Lyons, N. ¥.—Filed December 5th, 1890. 
Claim.) A countersin w provided upon 
the under or bevelled side of its Sona with one or more 
blades: Reng a J oe whose point of grentest 





== 
and shown, and for the pu 8 set forth. (4) 
countersink: screw whose head is provided at it 
under or bevelled side with one or more cutting blades 
of "or form, extending outwardly therefrom 





and having an angular or V-shaped projecting point 
lying beneath the periphery of the top of the head 

in non-contact with the screw head, substantially 
as described and shown, and for the purposes set forth, 


464,943. Means ror Lusricatino Saw Manpneis, 
‘- = Riley, Harrison, N.J.—Filed December 17th, 


Claim-—(1) >» Sige sage of the shaft having one 
end flaring and the other end reduced, perforat ¢ 
sleeves fitting the ends of the shaft and mounted in 

ings, a flanged collet secured on the reduced end 
ef the shaft, a nut engaging the reduced end of the 
shaft and having a co provided with notches, and 
a flange or disc arranged ones oo the end of the shaft and 


having a lug for e engaging notch on said collar. (2 
The combination &) 


shaft having one end fi; aring 
464,943 











and the other end reduced, the sleeves secured on the 
ends of the shaft, the 8 in which the sleeves 
rotate, the saw on one end of the shaft, the nuts for 
securing the saw, the tapering collet fitting on the 
red end of the shaft, the nut having the notched 
collar fitting on the shaft ont securing the collet, and 
the flange fitting a recess of the notched collar and 
having a lug for —— one of the recesses thereof. 


464,976. Rop-cuTTER, M. Lindjors, Cleveland, 
Ohio. —Filed April Teh ‘1891. 
Claim.—In a rod cutter, a ——- erced disc pro- 
vided with a worm gear upon its iP vt} in combina. 
tion with a main bearing or stand provided with an ex 





tension faced to correspond with the inner face of “4 
said disc and pie with apertures > 
register with the —— in the disc, with worm 
gear engaging the and mounted upon said exten- 
a of the frame, substantially as and in the manner 
set forth. 


465,174. Rocxino Scarz, J. H. Freeman, jun, 
Howard, Colo.—Filed February 24th, 1891. 

Claim.— 1) Inascale, the com tion, with a rocker- 
sha: le beam, heavier at one end than at the 
other, and having teeth upon its lower face, anda 
shelf having a toothed face upon which said beam 
rests, of a platform and connections between said plat- 
form and scale beam, substantially as described. (2 
In a scale, the combination, with a rocker-sha’ 
scale beam gradually increasing in size from one end 
to the other, a casing having a shelf upon which said 
beam rests, and qubetien marks, upon said casing, 


























of a latform A, @ weight beam pivotted to said casing, 4 
link rc t said wel wl beam and gi alink 





from the ci 
ential vob edge bounding the head's top, and 
whereby a space is created verticall between said 
int of ah ay Pan blades penne over- 
of the o! 
af 3 a described, and — 


specified. (2) tersink! 

having upon the es or bevelled 1 ae of its hea “head 

whene. ——y f greatest projection stands vertically 

whose o 

lineal with the cir 'y edge of the 

top of the screw head upon a plane | beneath the 

circumferential edge of the of said head, substan- 

tiall; ee | w-Y and described, and for won ow se 
3) A coun’ tersinking upon 

specie. or bevelled surface of its ts head wit ith one 7 

more cutting blades or knives projecting 

therefrom and ep pe thereto, the point b sroabest 

projection 4 the said blade or blades ier tan ae 

cally lin the 

the top of the head orn tent re a Slaoe Bi Hing 

beneath the plane of the top He the screw 

eer, a space is c 


sreated b 
= the head's and the ote 
point of the blade ue the underying ro descri Sorted 

















connecting the other en Qn weight beam with 
the lighter end of the = tae journalled 
in bea: in the casing, and ladex keyed to said 


shaft with its free end moving over said marks, an 

arm also keyed to said shaft, and a link connecting 

the outer end of said arm raed the eel beam, sub- 
ly as h 





465,392. Twist Dritt, a B. sepscvall Providence, R. I. 
—Filed tember 21st, 1891. 
Claim.—A twist drill having shallow grooves with 


4653 65.392] | 


—< = “ 
| 

ridges intervening between them, made lengthwise of 

the wings or of the drill between the delivery 


pore, the y= of said ribs being a little below or 
nside of the circle of the hole the drill will make in 
use, substantially as set forth, 


Zs 


Od 
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THE BRIDGE FAILURE AT MOENCHENSTEIN, 
SWITZERLAND. 


By Max am Enpe, M. Inst, C.E, 


‘Tae various opinions expressed with reference to this 
case seem to agree in attributing the accident chiefly to 
faulty design and not to bad material, bad workmanship, 
or other causes which more or Jess escape control. In 
particular the report of Professors Ritter _and Tetmajer, 
a portion of which appeared in vol. lxxii., pp. 455, 474, 
attributes the accident in the first place to the weakness 
of the diagonals 6 and 8—see Fig. 3, page 455, and Fig. 1— 
and in the second place to the excentrical connection of all 
diagonals with the booms of the girder ; it also mentions 
as a fault the absence of a portal structure between the 
inclined end struts (ibid.). The report of Messrs. 
Zschokke and Seifert agrees with this in most points, 
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laying perhaps more stress upon the excentrical connec- 
tion and the secondary stresses caused by it. The 
opinion that the weakness of the diagonals 6 and 8 was 
the cause of the accident had been stated prior to the 
publication of the above report by F. Engesser, Deutsche 
Bauzeitung, 1891, page 862. A. Rieppel, Centralblatt der 
Bauverwaltung, 1891, page 280, calculates the stress in 
the vertical slate of the lower boom, at one of the 
nodal points, to reach the breaking strain of the iron. 
This calculation is partly based upon the argument that the 
rivets fixing the plate between the two angle irons, relieve 
the plate of its strain only in proportion to their sectional 
area. 

Recording also a suggestion by J. E. Brikin an Austrian 
journal, that the accident might be explained by the 
weakness of the vertical suspenders, we come to the 
insufficiency of lateral stability of the structure as a 
whole as the cause of the accident, a view which is 
expressed at some length by G. Mantel, Schweizerische 
Bauzeitung 1891, page 161; also Centralblatt der Bauver- 
waltung, 1891, pages 262 and 280, by E. Beyerhaus; 
ibid., pages 280 and 336; by A. Féppel, Deutsche Bau- 
—. pe ig 833; and by H. Gerber, ibid., page 
349. It should be mentioned that the opinions quoted 
above had been published before the reports of the experts. 
Foris, Le Génie Civil, 1891, page 172, suggests derail- 
ment of the train. 

In the calculation of the resistance of diagonals 6 and$ 
—Fig. 1—by the Swiss experts—see THE ENGINEER, 
December 4th, 1891, page 455—the effective length is 
assumed to be 712cm., t.e., the whole length between 
the horizontal plates of the booms. This seems to be 
excessive. Near the lower end these diagonals are fixed 
to horizontal gusset-plates, which are also fixed to the 
top flange of the cross girder and to the diagonals 7 
and 9 respectively—see Figs. 2 and 8—which have 


Fig.2 
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tensile strains of at least, 12°7 and 30°2 tons, while 6 
and 8 have the compressive strains of 10°5 and 27°9 tons. 
Thus the bending of 6 and 8 is resisted at that point, 


not only by the stiffness of the cross girder, with its 
longitudinal planking and the rail bearer at no very great 
distance, a by the stiffness of the diagonals 7 and 9 


respectively, but also by the direct pull in the latter, 
which is greater than the thrust in question. 

If two diagonal struts of equal section and with an 
equal thrust are connected in this way, and if we 
could be sure that the tendency to buckle of the one 
always counteracts that of the other, we should cal- 
culate such strut as if it were firmly held at that 
connection; and as the part below has only the length 
of one-seventh of the whole, we should be justified 
also in assuming that they are firmly fixed. The actual 
condition is similar to that described above, for whatever 
direction the tendency of the struts 6 or 8 to buckling 
may have, it is counteracted by the tendency of the ties 
7 or 9 to regain their straight position, which, on account 
of the greater pull, even exceeds that of the thrust in 
6 or 8. The tendency of the struts to buckle is also 
counteracted by the stiffness of the ties 7 and 9, and by 
that of the cross-girders; but these counteractions only 
increase with the amount of buckling, while that of the 


ties, as ties, increases with the pressure. Tor this reason 
a lattice web of a girder, in which the tensile forces are 
equal to or larger than the compressive forces, is in no 
danger of buckling, if the compression bars are stiff 
enough between the points of intersection, and these are 
therefore considered to be fixed points. 

The upper ends of the diagonals are rivetted to the top 
boom, the torsional moment of inertia of which is 100, and 
40 times respectively as great as the bending moment of 
inertia of the diagonals at a point where also a lattice cross- 
girder is rivetted toit. Under these circumstances we shall 


as firmly fixed. With these assumptions the effective 
length of diagonals 6 and 8 would be so much reduced 
that the factor of safety against bending is increased from 
1to 5}. These assumptions are no doubt excessive, but 


only one-half of the assumed value, a factor of 2} would 
remain, and this appears too large for the prominence 
given to the matter in the report. 

The opinion that insufficiency of lateral stability of the 
structure as a whole may be the cause of the accident is 
set forth b 
points of detail. 
partial analysis of the condition of the lateral stability of 
the structure. For the same reason must a comprehen- 
sive investigation of it be accompanied by many assump- 
tions approaching the real condition only within some 
distance, and if this is nevertheless attempted here, it is 
done more with the idea that the results, such as they 
are, will throw a general light upon the matter, than 
with the intention of giving a verdict in the present case. 
The entire absence of a portal bracing between the 
inclined end struts and the sudden contraction of their 


has struck most writers, especially G. Mantel and E. 
Beyerhaus, as a weak point in the bridge. It may here 
be mentioned that the report of Messrs. Zschokke and 
Seifert calls attention to the fact—page 31—that every 
one of the four end struts was torn off at the upper end, 


Fig. 14 


not be very far wrong in assuming the diagonals here also | 


even estimating the real value of the two connections at | 


the various writers on grounds differing in | 
On account of the intricacy of the | 
questions involved, each of these discussions gives only a | 


section before they reach parts which are laterally braced | 





that the four corners of the portal are equally flexible. 
An experiment made with a model of the various parts, 
roperly joined together, would reveal the relation 
eleees a bending moment applied to the point and the 
| angle of bending, and this relation might be expressed 
| as a function of the moment of inertia 7 of a plate 1cm. 
| thick and b cm. broad, and its length / between 
two fixed points. Such an experiment has not been 
made, but it may be seen directly that, even taking 


b excessive, say = 100 cm., and consequently 7 = 72 


= 88cm.4—whereas the moment of inertia of the 
inclined strut is 7097 cm.* and of the boom 5925 em.4— 
these two members take no appreciable part in the 
bending, and remain approximately straight. The lateral 
| deformation of each girder of the bridge would then take 
place in one of the two ways shown in Figs. 6 and 7, and 


Fig 6 























Fig 7 
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disregarding the effect of vibrations, these would be the 
only positions corresponding to equilibrium. The move- 
ment f of the end of the top boom out of its original posi- 
tion is then resisted by the elastic bending moment in 
the contracted part shown in Fig. 5 and by the forces 
P,, Po, ... Py. with which the eight members of 
one-half of the web would regain their original vertical 
position if set free. Considering the first resistance 
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together with a piece of the web plate of the boom, | separately by assuming the eight members of the web 
ascribing it, however, to a different cause. Figs. 1a and | pivotted at both ends, and bearing in mind that the two 
1p show these as well as the other fractures in the main | bending moments at the ends of the inclined end strut 
girders. are alike, we can make a cut ss through the middle of 
Fig. 5 is an enlarged section on the line a — a in Fig. 4 , the strut and remove the piece on its left, after having 
through the end strut, and it is drawn with the assump- replaced it by the forces by which it acts on the remain- 
tion that the strut S has been bent out of its original ing part—see Figs. 6a and 7a. 
position, while the boom B has remained. The distance 





























between the rivets r and r1 on each side of the point of sual Fig 6 A 
contraction is 9cm., and it stands to reason that the Fh ag it ethan dreal 
angle of bending will depend not only on the deformation s f.Re 
of the very short length of the lem. plate where it is Nt ha 
SO ad ee 
ek ae cme 
walsh Oe 
Maus 
L 
| Fig7 A 
ree 
Oy ihe ; Pu 
Dasa eth tial eat Bin 
| J I\ 
|” laws 
Fig 5 (is 
%e nat. size B In both the horizontal component of the pressure in 
i rs 








the end strut is named H, and in the latter a force a H 


| has to be introduced, which is the pressure in the top 
boom if the load on the girder is equally distributed. 
The action of the moment M at the bottom end of the 


end strut can be replaced at the cut by the foree=™, when 
L is the length of the strut, i.c.,700 cm. Assuming the 
| fulerum at C, and assuming f very small compared with 


L, we in Fig. 6 A equilibrium if: 


2M _ 11 
o=6fH———-x7L mee ee) 
and in Fig. 7 A: 
| o=6fH-Nus-2M x Uy (2) 


The deflection of the middle of the end strut in ecn- 
sequence of the moment M woe upper end is: 
3 L 


‘ 





a eres 2° 2Et 
Putting this as also L = 700 and E = 2000 tons into (1) 
/ and (2), we find: 


exposed, but also on that of the whole distance between 
the rivets, as also on the deformation of other adjoining 
parts. The connection of the strut S with the lower 





boom is not the same in both girders. In one of them it | Mise VOHS Oo eigeegeg ey (8) 
is considerably stiffer than that shown in Fig. 5, while in | é 
the other it has hardly any stiffness. For the sake of | H = 5-762 i 3 ae 
simplicity of calculation, it may therefore be assumed l 
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We now assume a pivot at each end of the end strut, 
so that M = o, and we assume fixed connections between 
the lower ends of the web members with the rigid plat- 
form leaving the pivots at the upper ends. Then we 
have in Fig. 6 B: 

=8Eig; p, = 8Eizy, 
P, L373 2 L,* Ss; 

The moments of inertia 7 of the members are calcu- 
lated from their sections as follows: 
ji = Ju = jm = 88em.*; 7, = 4160; 7, = 8267; 7, = 471; 

js = 1101; and j, = 469cm.* 


frsnd f, being = f, we have f, = fu=fi == f 


and f; = fin = J aif. 


Finally, considering that the slender vertical members 
are directly fixed to the cross-girders, and accounting for 
the somewhat elastic fixing of the diagonal members by 
measuring their length from the neutral axis of the cross- 





8EJ 
P, = SB doy, 








«----------4--------+ 


girders, we have L, = Ly = Ly, = 5385cm., and L,=L,= 
L,=L;=L,=6€0cm. Now, equilibrium will take place 
when 


Gf= E (P, +P.) + 3 (Ps +PutPy) +5 


Ps+Tn+Pod] 5 » ee ew y + (5) 


where G is the horizontal component of the pressure in 
the end strut as H was before. Puttirg into this equation 
the values for P as stated, also E = 2000, and L = 700cm., 
and dividing it by f we have— 


_ 75/7 88 4160 8 /3267 88 471 
aia k lise . 4 T 30 (Ge + S353 * =) 


1/1100, 88 , 460 : 
+ 35 (Gap + s+ 60°) | €000.850. 
_ (9 o£ 
G= (5 - 0 0000157 + = . 0 00c0142 
+ * 0-0000063 ) 2,100,000. . . (6) 
G = 36°86 tons. 


If the movement of the top boom takes place according 
to Fig. 7, B the fractions > and 7 beeccme unity, and 
all values f equal, so that 
G = (0 0000157 + 0°CC0C0142 + O-CCCCOES) 2,1C0.CCO. (7) 

G = 76°02 tons. 

Assuming now that the members of the web are not 
pivotted at the top, but fixed in the same way as at the 
bottom, the forces P corresponding to the same move- 
ments f will be four times as large, and we have with 
equation (6)G = 147-44toms. . . ..... (8) 
and with (7)G = 30408tons. ....... (9) 
The total horizontal pressure in the end strut in the 
state of equilibrium will be H+G. Assuming, according 


to Fig. 5,7 = TI (1)* 40 = 3°3 cm.‘ and / = 3 cm., as pro- 
bable, we have, : = 1-land H + G, according to Fig. 6, 
equal to 2°62 ; + 36 86 = 89 74 tons, if the web members 


are assumed pivotted at the top and equal to2°62 ; + 147-44 


= 120 32 tons, if they are assumed fixed, or according to 
Fig. 7, H + G equal to 5-76 i + 76°02 = 82:36 tons, and 


5°76 ; + 808:08 = 310-41 tons, respectively. 


The real value of this purely statical elastic resistanc2 
H+G to the existing horizontal pressure would be 
between those calculated. Assuming as probable that 
the bending moments at the top of the web are half as 
great as those at the bottom, the change of flexure 
occurring at two-thirds of its height, f would be reduced 
by half, and H + G would be 76°6 tons and 158°87 tons 
respectively. It may be noticed that the stiffness of the 
web members contributes to these figures a far greater 
portion than the stiffness of the portals, but possibly the 
stiffness of one of the lower connections of the latter was 
estimated toolow. Taking now the horizontal pressure at 
the time of the accident to be about 30 tons, the factor of 
eafety in the purely statical condition would be 

2-55 in the case of Fig. 6, 
macts . » .» Fy. 
Vibrations produced by undulations of the rails, by 
the fect that the bridge was skew, and by other causes, 
might, however, have the effect of reducing consider- 
ably the resistance H + G; and if these causes acted 
together most unfavourably at the moment when the over- 
head frame had a tendency to turn exactly on its centre, as 
in Fig. 6, a coincidence which perhaps never happened 
before. it may be imagined that the accident happened in 
this way. 


But this suggestion can only be set forth as an 
hypothesis, and the writer not having been at the site of 
the bridge, must refrain from expressing an opinion as to 
which element of deficiency: want of lateral stiffness of 
the bridge as a whole, overstraining on account of excen- 
tricity of the rivetted connections, or the thinness of some 
of the members of the web, was the first cause of the 
accident. The above calculation into the lateral stability 
of the bridge could not be very accurate, because the 
stiffness of the various connections was evidently more 
a matter of accident than of design. If it had been a 
matter of design, greater regularity and clearness would 
prevail in the connections, and it would have been pos- 
sible to calculate much more accurately according to the 
indications given. By means of proper design, anda very 
moderate additional quantity of iron, a factor of safety 
of 6 or 8, instead of 2°55, might easily have been obtained ; 
and this would not have been excessive, considering that 
vibrations constitute here a much greater element of 
uncertainty than in the calculation of strains in loaded 
girders, and that calculations of elastic movements can 
never give such accurate results as those of strains in 
simple statical systems. 

The report of Professor J. Gaudard, of Lausanne 
—‘ Examen des Causes de la Rupture du pont de Moen- 
chenstein; Mémoire présenté a la Compagnie des Chemins 
de Fer du Jura-Simplon. December 17th, 1891"—has just 
come to hand. Prof. Gaudard seems not to admit that 
the bridge had unusual faults of design, and ascribes the 
accident to dynamical actions of the train, transmitted 
longitudinally to the bridge, causing it to strike the 
Moenchenstein abutment with one girder, and giving it 
an impulse to turn round a vertical axis. He concludes 
his report as follows :—‘ L’avis demandé au soussigné 
par la Compagnie des chemins de fer du Jura-Simplon se 
résumerait comme suit: 1. Quoique appartenant 4 la 
catégorie des types légers, et datant d'une époque ot 
certains efforts secondaires n’étaient pas pris en considé- 
ration d’aussi prés qu’aujourd’hui, le pont de Ménchen- 
stein ne présentait cependant pas une insuffisance de 
force qui puisse rendre compte de sa chute sous l’action 
des charges. 2. Il est possible que quelque fissure cachée, 
provenant de l’accident de 1881, ait échappé 4 l'examen 
minutieux fait en vue des réparations i exécuter; ou 
encore, que les fatigues spéciales alors éprouvées par la 
travée lui aient laissé une propension a se voiler de 
nouveau. 3. Y eiit-il cependant des défectuosités, il n’en 
resterait pas moins inexplicable que l’ouvrage, aprés avoir 
résisté seize ans aux surcharges complétes, ait faibli le 
14 juin dernier avant méme d’étre chargé; car il est 
avéré que la premiére locomotive acommencé 4 s’affaisser 
lorsque 4 peine elle entrait sur le pont. (4) Force est 
donc d’accuser l’émbranlement di a l’irruption soudaine 
du train, animé encore d’une assez grand vitesse, mais 
entré en phase de ralentissement. I] faut cependant 
qu’ils’y soit joint une fatalité toute particuliére, puisque 
l’attaque instantanée des ouvrages de chemins de fer par 
les convois rentre dans l'ordre normal. 5. Cette cause 
déterminante parait se trouver dans un tassement de la 
voie sous le poids des machines, aux approches du pont. 
Le remblai, plus ou moins humide, venant 4 s’affaisser 
quelque peu, alors que la culée gardait rigidement son 
niveau, le rail d’amont, plié et cecoué, aura fait sauter 
une attache d’éclisse; puis, agissant comme levier pour 
soulever la premiére extrémité du pont, et cédant a 
l'adhérence impulsive de la loccmotive que talonnait le 
train, il aura chassé la poutre d’amont sur ses rouleaux 
d’appui. De la sera résultée une distortion de la travée, 
aussit6t suivie d’un choc intense contre le mur qui devait 
arréter le mouvement, et que porte en effet des traces de 
dislocation. Or, de tels effets balistiques, pour leequels 
jamais pont n’a été calculé, ont rendu celui de la Birse, 
supposé méme absolument sain, tout-A-fait incapable de 
supporter le train, qui, en un clin-d’wil, continuait 
d’avancer et de fondre sur le tablier. Et c’est parce que 
cette explication fait intervenir une combinaison d’inci- 
dents 4 la fois tres fortuits et trés possibles, 4 savoir un 
tassement de voie et une rupture d’attache de rail, qu’elle 
peut étre acceptée comme plausible, quoique pareille 
fatalité n’ait encore jamais été observée et qu'elle étonne 
les ingénieurs eux-mémes.” 








NEW PIT SINKINGS IN THE NORTH OF 
FRANCE. 
No. II. 

TuE second sinking visited by the engineers of the 
Federated Institute was the No. 4 winning of the Liéven 
Company. These are situated on the south side of the 
ground belonging to the Lens Company, the concession 
being a comparatively narrow rectangle about 74 miles 
in length from east to west, and 1} miles from north to 
south, the shape, like that of the adjacent concession of 
the Drocourt Company on the eastern side, being the 
result of the discovery that the coal measures existed in 
a reversed position, south of what had been supposed to 
be the southern limit of the basin, and were actually 
covered by older strata, which, in the earlier days when 
they were reached by the boring rods after passing 
through the chalk, were supposed to be outside of the 
area of possible working. The most remarkable of these 
new developments is in the mines of Drocourt, where the 
highly bituminous measures have been reached after 
passing through the chalk and abont 1000ft. of broken 
and contorted strata of Devonian sge, which in their 
normal position should be well below the coal. The 
sinking in question has been put down by the Chaudron 
system of boring in two stages and tubbing, with a con- 
tinuous column, but so far modified from the original 
form that the packed joint or moss-box at the bottom 
has been done away with, and the bottom of the column 
is framed by a broad flange resting upon a seat cut for it 
by the boring tool, this joint being protected by an extra 
thick backing of concrete. There are two pits, known as 
No. 4 and No.4 bis; the former is already completed and 





tubbed through the water-bearing strata, while the latter 





—_— 
$< 


is being bored to its full section, the advanced boring 
having been carried down to the full depth required. The 
section of the strata passed through on No. 4 was :— 


Metres, 
1, Clay and brickearth .. .. .. .. .. 0°60 
2. Tertiary sandandclay... .. ... ... ... 4650 
3. Chalk rubble, very loose .. .. ..... 5:00 
4, White chalk with flint nodules .. ... ... 4435 
5. Band of burrstone(tup) .. ... ... ... 3:00 
6. Bluish-grey marl (bleu)... ... ... 0... ... 14°25 
7. Green maris (ditves vertes)... ... ... .. 685 

8. White marls (ditves blanches), probably 

rr | 
. Plastic green marls, impermeable ... ... 3200 
12400 


The bottom of the advance boring is in bed No. 9 at 
110'20 m. from surface, and the base of the tubbing at 
102°24 m. 

The boring installation is of the ordinary Chaudron 
pattern; the preliminary sinking was done by hand 
down to the natural level of the water, which was reached 
at 8°30 m. from surface, and a further depth of 2°83 m., or 
a total of 1030m. was got by the assistance of two 
Worthington pumps; the ground, which was very loose 
at the bottom, being kept by a heavy lining of masonry 
in two stages, the upper one 6 m., and the lower 5:10 m, 
inside diameter. ‘The smaller boring tool is 2 m. in 
diameter, and weighs about 10 tons; the larger one, of 
490 m. diameter, being of about 22 tons. This is a 
simple inverted T-shaped forging, carrying a series of 
cutting chisels along the lower edge, which diminish in 
length towards the outside, so that the detritus may fall 
towards the smaller central hole. The cross guide formerly 
used with this tool has been replaced by a heavy frame 
of timber about 10ft. high, the outside bearing being 
faced with iron, and forming guides to insure verticality. 
The boring rods of wrought iron are about 3}in. square 
—£0mm.—but for manipulating the sand pump or sludger 
wooden rods are used. The sludger is an iron cylinder 
156 m. in diameter, and 2 m. high, divided into 
four compartments by transverse partitions, each of 
which has its own valve, so that there is no chance of it 
coming up empty if a valve fails to close, as may happen 
when there is only a single valve in the bottom. 

The tubbing of the pit was cast on the spot by M. 
Dubois, of Anzin. It is made up of sixty-four rings, 
each 1-20 m. high, and 4°268 m. outside diameter, giving 
a clear space of 4 m. inside. The thickness varies from 
about 1}in. to 24in. according to the depth, as is shown 
in the following table :— 


No. of Thickness Thickness Proof 


rings. of body. of flange. pressure. Weight. 
Nos, mm, mm. Atmospheres. Tons. 
|) i ee | er .. 12°00 
8 to 5 BR a cas 62 18 11°50 
6— 11 56 2 18 10°69 
12-— 17 52 2 16 10°40 
188— 23 ... 48 - ee) te ee . 1000 
a—Fl .. #@ .. ® .. 4 : 9°50 
32— 37... 40... 6&2 oe 8°50 
SS ie Se ee) eee 8 00 
4-—4 .. 2 .. 42 .. #212 : 7°50 
50 — 60 28 42 10 7'CO 


The total weight is 5695 tons. Each ring is connected 
to its neighbour by thirty bolts of 30mm. diameter. 
For sinking, a flat ring, forming an inner flange, is 
attached to the lowest length of the tubbing, and to this 
the false bottom, a shallow spherical dish or cast iron 
with a series of lugs inside for suspension chains, is 
bolted. The sinking is effected by Rossin the closed 
column on the water in the boring, and weighting the 
interior by the addition of water when necessary for 
regulating the descent. As there is no moss box, the 
success of the operation depends largely upon the care 
with which the placing of the concrete at the back of 
the tubbing is performed, so that a greater thickness than 
usual—0'316 m. (12in.)—has been adopted. The com- 
position of the concrete varies with the depth as 
follows :— 

107m. to 92m. to 62m.to 82m. to 


92 m. 62 m. 82m. surface. 
Portland cement... ... Bo. ea ea 
Cement from Dannes . _ ae eae | 
Roman cement, Belgian -- a Saree” 
Hydraulic lime 5a) ee 1 1 2 
Well-vitrified slags .. ... 1 1 - in & 
Washed sand, without clay... 1 1 Re een 


The boring was carried on continuously by two sets of 
men, working twelve-hour shifts. Each set consists of a 
chief borer, six assistants, one engineman, and one fire- 
man; with a smith in addition during the day shift for 
repairing the tools, and a few labourers for removing the 
detritus. The work is stopped during meal hours, and on 
Sundays after 1 p.m. 

At the No. 4 - the work of erection of the apparatus 
was commenced at the end of April, 1890, and finished 
on the 26th of July, when the small boring was begun and 
carried on without intermission until the full depth of 
110:20m. was reached, on the 18th of October. The 
enlargement to the full size with the large borer, begun 
on the 10th of December, 1890, was completed to the base 
of the tubbing, 102'24 m., on June 17th, 1891. The sink- 
ing of the tubbing was finished in twenty-eight days, 
between June 22nd and July 8l1st, and the concreting, 
which was done by rectangular boxes whose breadth 
corresponded to one-sixth of the length of the annular 
space to be filled, required rather more than two months, 
from July 22nd to September 28th. During part of the 
latter time the derrick of the Chaudron apparatus was 
dismantled and removed to the site of the second pit; 
and a new head-gear for sinking through the impermeable 
strata was erected. The water was taken out of the 
tubbing between the 29th of September and the 8th of 
October; and the false bottom being removed on 
October 10th, the sinking by hand in the ordinary way was 
resumed, and on the 20th of January, 1892, a depth of 
186m. had been reached. The actual passage through 
the permeable strata was therefore effected in about 
fourteen months, the working time giving an average 
rate of progress of about seven yards per month, No 
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accident of any consequence happened during the work. 
On one occasion one of the overhead carriers used in 
changing the rods fell into the bore hole, and became 
firmly embedded in the ground at the bottom. It was 
ultimately got out of the way, and tumbled to the bottom 
of the advance boring, by means of a drag-hook attached 
to the sludger. The second pit, No. 4 bis, was commenced 
with the small borer on November Ist, 1890, and finished 
to the required depth of 111°71m. on the 14th of January, 
1892, or nearly one-half less time than was required to do 
the same work in the first pit. The enlargement to the 
full size was commenced on the 16th of January, and was 
progressing rapidly at the date of the inspection. Pro- 
bably by the middle of the summer the work will be 
finished. 


The tubbing for both pits was cast at the same | 





time, and that for the second portion is on the ground | 


ready for use. 
remarkable success for the Chaudron process in its 
simplified form, and they are valuable as indicating what 


may probably be required in this country should there be | 


any large development of the coal measures below the | , description of the works as carried out. 


chalk, in the South-Eastern counties, where similar 
difficulties in sinking may be anticipated. 
After inspecting the borings and receiving the hospi- 


surface arrangements of the collieries belonging to the 
Neux Company, situated about eight miles west 
of Lens. ‘These mines produce about a million tons 
of coal per annum, only 80 per cent. of which is sufli- 
ciently large and clean to be saleable without preparation, 
the larger part—about 2000 tons per day—being subjected 
to an elaborate system of sizing by rotating sieves, and 
cleaning in Liihrig and Coppée jigging machines on a 
felspar bed. These, although possessing no great novelty 
in principle, are remarkable for their great size, two large 
works being provided of a capacity of 100 tons per hour, 
driven by a steam engine of 240-horse power. he 
cleaned coal, ranging in size from 2in. nuts through 
“sparrow heads” down to fine dust, is utilised to the 
uttermost. The latter, when derived from caking coal, 
is coked to a considerable extent in Coppée ovens for use 
at the neighbouring steel works at Isbergues, while that 


Taken as a whole, the results show a | 


ST. PANCRAS ELECTRIC LIGHTING.—REGENT’S from the boiler-house. The main is divided into sections by 


PARK STATION. 


THE St. Pancras Vestry has completed the first installa- 
tion of electric lighting in its district, and unusual interest 
attaches to it, inasmuch as this vestry is the only one in the 
metropolis which has retained the supply of electricity in its 
own hands, under a Provisional Order obtained in 1883. The 
Regent’s Park station has been erected to supply current 
to the south-western area of the district, and the works have 


been designed to serve 10,000 incandescent lamps of 16-candle | 
power simultaneously in use, together with ninety arc lamps | 
The station has | 


of 10 ampéres each for public lighting. 
been erected on a freehold site of 21,000 square feet, acquired 
by the vestry for £10,000, and including a considerable 
number of small houses, part of which, however, only have 
been removed for the purposes of the station, the remainder 
yielding a revenue from rents. The position of the site is 


| about 200 yards to the north-west of the junction of the 
| Euston-road and Hampstead-road, access to it being gained | 


both from Longford-street and Stanhope-street. The work 
was sub-divided under several contracts, and the following is 


The buildings shown on pages 148 and 149 were erected by 
Messrs. Kirk and Randall. They consist of an engine-house 


1g | 106ft. long by 26ft. wide, a boiler-house 53ft. by 35ft.; coal 
tality of the Li¢éven Company, an inspection of the | 


from the drier seams, either alone or in admixture with a | 


proportion of a more bituminous kind and about 9 per 
cent. of gas pitch, is converted into patent fuel for 
railway and steamboat use. The mixture is made by 
shovelling the pitch into the buckets of the elevator 
carrying the dry coal dust to the incorporator, the 
bituminous slack being brought in by a second elevator, 
the mixing being effected in a Carr’s disintegrator. The 
mixture is then heated in the reverberatory furnace to 
soften the pitch, and when at the right consistency 
passes to the briquette machines, which are of the 
well-known rotary table pattern, made by the firm of 
Bietrix, of St. Etienne. Two of these machines turn out 
about 400 tons of patent fuel per day in blocks of about 
20lb. weight. The poorest and dirtiest portion of the 
slack, which is little better than shale, with a small 
admixture of coal, is burnt under the colliery boilers to 
keep steam during the night shift, a proportion of better 
coal being added during the period of active drawing in 
the daytime. 


On the third day the underground workings of the Nos. 6 
and7 pits of the Lens collieries, were visited by a small | 


number of the original party. The whole excursion was 
very successful, owing to the kindness of the officers of 
the different collieries visited and the arrangements made 


by the secretary, Mr. Walton Brown, whose name was, | 
through an oversight, incorrectly given by us previously. 








THE CURRENCY QUESTION AND THE PAYMENT OF WaAGES.—When | 


discussing the proposed introduction of £1 notes in England at a 
meeting in Leeds, and also before the London Chamber of Com- 
merce, Mr. Goschen expressed a desire to ascertain from employers 


of labour whether paper currency would be more convenient and | 


suitable than gold for the payment of wages. The Chancellor of 


the Exchequer was of opinion that to pay wages in £1 notes would | 
per money would have | 


take more time, but he thought that 
greater mobility, as it could be transmitted more easily from one 
town to another. With the view of obtaining some trustworthy 
information on the subject, we—says the Glasgow Evening Citizen— 
recently addressed a number of questions to a dozen representa- 
tive firms in England, Ireland, and Scotland. The replies received 
are tabulated and given below. From these it will be seen that 
there is less diversity of opinion on the subject than Mr. Goschen 
imagined, all the English firms communicated with being opposed 
to the scheme. In answer to the query, ‘‘ Is gold more easily dealt 
with than paper!” the following replies were given :— 

Harland and Wolff, Belfast .. No. 

Laird Brothers, Birkenhead .. Most certainly. 

Armaments Company, Barrow Unquestionably yes. 

Lister and Co , Bradford ‘ Yes, very much. 

Fairfield Company, Glasgow. . No. 

Denny Brothers, Dumbarton 

Palmer's Company, Jarrow .. 

Guinness and Co., Dublin 


Yes. 
Certainly much easier. 
. Yes. 
Bass and Co., Burton-on-Trent 


Yes. 


Messrs, Coats, Paisley; Russell and Co., Port Glasgow; and other 
Scotch firms communicated with do not venture an opinion, the 

















experience of the cashiers being limited to notes, The other 
queries were answered as follows:— 
Cur- Amount No. of Clerks 
Firm. rency 0 em- Rava em- 
used, pay. | ployés, ~ ployed 
poe : hrs. 
17,000 
Harland and Wolff, Belfast ..| Paper ... 7000 2 30 
Laird Brothers, Birkenhead ..| Gold 4,200¢ 8300 24 10 
000 | 
Naval Construction Co., Barrow, Gold to (4500-5600 3 14 
| 9,C00t 
Lister and Co., Bradford .. ..| Gold 4,440t 4870 11 4 
Denny Brothers, Dumbarton ..| Paper 4,000" 1300 44 6 
Russell and Co., Port Glasgow} | eg 8,000* 1000 eb. 
Palmer and Co., Jarrow .. ..| Gold 12,000t 8000 85min) 32 
: * Fortnightly. t Weekly. { Kingston Yard. 


The sum stated as the amount of Messrs. Denny and Brothers’ pay 
is not an average one, but happens to be one in connection with 
which they had the other particulars desired. Most of the replies 
received from Scotch firms indicate that their workers prefer notes 
to sovereigns, one of the chief reasons being that the former are 
not so easily lost as the latter. 











store, 43ft. by 11ft.; battery-room, 40ft. by 14ft. Gin.; testing- 
room, office, stores, &c.; underground tank for condenser 
water containing 170,000 gallons, and chimney 5dft. square 
inside and 90ft. high. 

The boilers were supplied by the Babcock and Wilcox Co. 
They are five in number, each being 23ft. long and 5ft. 




















| valves, so that not more than two engines are put out of use 
| by the removal of one pipe. The long pipes are made of 
wrought iron, the short pipes and T pieces of cast iron, and 
the bends of copper. 

There are eleven engines and dynamos. The engines are 
of the triple-expansion type, and are supplied by Messrs. 
Willans and Robinson. The dynamos are all continuous 
current 6-pole machines of the Kapp type, made by Messrs. 
Johnson and Phillips. Nine of these machines are wound 
for an output of 680 ampéres, at pressures varying 
from 112 to 130 volts. Three are capable of giving 
145 volts with a small current for charging batteries at 
a sub- station. They can be worked self - exciting, as 
simple shunt machines or separately excited. The official 
trial at Thames Ditton, with a load of 680 ampéres at 118 
volts, showed a steam consumption of 18°65 lb. per electric 
horse-power per hour, working condensing and with the 
dynamo separately excited. The remaining two dynamos 
are wound for an output of 90 ampéres, at from 540 to 575 
volts. They are separately excited at low tension, and are 
used for working arc lamps in the streets as well as for 
charging four sets of storage batteries at the central station 
in series. The trial of these sets gave a consumption of 
19°61b. of steam per electric horse-power per hour. These 
two engines and dynamos are each capable of supplying 
ninety arc lamps in nine strings of ten each, but at present 
only twenty-eight lamps have been erected, which are worked 
seven in series. These lamps are placed in Tottenham Court- 


| road and Euston-road, and are illustrated by the engraving 


on the next page. 
The lamps are of the Brockie-Pell type, and are placed on 
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ST. PANCRAS ELECTRICAL LIGHTING— TEST OF BOILERS — REGENT’S PARK 


wide between the walls, with one steam drum 3ft. 6in. 
diameter. Each boiler has a heating surface of 1619 square 
feet, and a grate area of 30 square feet, and is capable of 
evaporating over 50001lb. of water per hour, the working 
pressure being 1701b. per squareinch. The contract included 
a guarantee that 11b. of best Welsh steam coal should evapo- 
rate 10 1b. of water from and at 212deg. Fah. The diagram 
on this page, and the following figures show the result of the 
official trial that was made by Professor Robinson on 
November 16th, 1891 :— 


Heating surface 


1619 square feet 
Grate area 30 


Ratio of heating to grate surface .. .. .. 58°9 to 1 
Kind of fuel—Nixon’s navigation steam coal 
eee eee ee ee eee 5 hours 
Average steam pressure .. .. .. 173°5 Ib. 
Average temperature of feed-water 48 deg. Fah. 
Pounds of coalfired .. .. .. oe 2852 
Pounds of refuse .. .. 56 
Pounds of combustible 2296 
oe eae ee ee ee eee 
Coal consumed per square foot of grate per hour 15°6 
Total water evaporated 50k ae oe 46 oe 
Average evaporation per hour .. oe 4585 Ib. 
Maximum evaporation perhour .. .. .. .. 5160Ib. 
Water evaporated per square foot of heating sur- 

SUG UIP UI ce dc ca Ct es ee ts ORT 
Water evaporated per Ib, of coal na jaa: cae. 
Water evaporated per lb. of coal, assuming feed- 

water at 212 deg. Fah. and at atmospheric 

I ee a ce ac Ge as es ee ae ee 
Temperature of boiler-room 61 deg. Fah. 
Temperature of flue gases 185 deg. Fah. 


Force of draught in inches of water. cece 0891 
There are two feed-pumps of the vertical duplex type, 
made by Messrs. Owens. Each pump will deliver 2500 gals. 
per hour, working with steam at 601b., and feeding the 
boilers at 170 1b. There are two 6in. steam mains along the 
top of the boilers, supplied by separate 5in. outlets from 
each boiler. One main is carried into the engine-house at 
both ends, and the other has a Tin. branch into the middle 
of the engine-house. A 6in. main extends the whole length 
of the engine-house, being fed at three points by the pipes 











STATION 


posts 25ft. high from the ground to the centre of the globe. 
They are fixed from 160ft. to 245ft. apart along the middle of 
the road. They are fed with a current of 10 ampéres, and 
are fitted with slightly opaque globes. This part of the work 
has been carried out by Messrs. Johnson and Phillips. We 
give an illustration of the lamps and columns. 

The engines and dynamos are erected on a concrete bed 
86ft. long, 12ft. 3in. wide, and 8ft. deep, surrounded by a bed 
of sand to prevent vibration. The floor is carried indepen- 
dently of the engine foundation by cantilevers from the walls, 


| allowing a basement 6ft. high all round the room, which 


| heavy loads. 


contains the exhaust steam pipes on one side, and the elec- 
trical conductors, rheostat resistances, &c., on the other. 
The main exhaust pipe is 15in. in diameter, and is carried 
up the side of the chimney to a height of 50ft. for exhausting 
to the atmosphere. Under ordinary circumstances the steam 
passes into a jet condenser, which draws its water from the 
bottom of the uuderground tank, and works in connection 
with two air pumps driven by a Willans compound engine. 
A Kérting ejector condenser is provided as a stand-by for 
The hot water from the condensers is returned 
to the top of the tank, and from there is pumped by indepen- 
dent circulating pumps to the cooling apparatus, which is 
capable of dealing with a minimum of 10,000 gallons an 
hour. The cooling arrangements consist of a large surface 
of corrugated iron sheets, over which the water flows, being 
collected beneath and returned to the bottom of the tank. 
The maximum demand for condenser water in winter will 
be about 50,000 gallons per hour, and in summer about 
80,000 gallons per hour. The cooling apparatus is not re- 
quired to be capable of dealing with the condenser water at 
the maximum rate of discharge, inasmuch as the reservoir 
holds sufficient water to last through the few hours of maxi- 
mum demand, which is four hours’ continuous run at full 
load. The maximum amount of water required during 
twenty-four hours is about 200,000 gallons, the process 
of cooling going on uninterruptedly during day and night. 
There are two circulating pumps each capable of lifting 10,000 
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gallons of water per hour from the underground tank to the 
cooling apparatus—a height of 50ft. They have two direct-act- 
ing steam cylinders coupled to a fly-wheel. Steam is supplied 
at 60lb. A dry-air machine—supplied by Messrs. Hall—is 
provided for the purpose of delivering dry air into the street 
main culverts at the rate of 5000 cubic feet of air per hour. 
The air has its dew point lowered to 40 deg. Fah. Steam is 
supplied at 601b. The plates providing the cooling surfaces 
are attached to framing which is supported on the main 
chimney shaft, as shown on page 149. The arrangement is 
clearly shown, and needs no explanation. 

The main switchboard is arranged on the three-wire 
system. Each dynamo is provided with a double-pole switch 
and copper coupling straps to connect the machine to the 
third wire and to different bars of the feeder-board on either 
side of the circuit. There is an ampére meter to each 
dynamo. One terminal of the dynamo switch is coupled by 
a strap to third wire main, and the other terminal is coupled 
to a bar on the feeder-board. There are four positive 
and four negative bars, and it is intended that at full load 
one machine shall be run on to each bar and worked at an 
pressure which may be necessary to serve the feeders, whic 
are switched on it. Thus the dynamos may all be worked at 
different pressures to suit the demand in the districts which 
they serve. There are seven feeders, in addition to a direct 
supply on to the distributing mains, which are connected in 
a network throughout the district. The bars on the board 
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may be connected directly in parallel or through resistance 
cells, which will each carry currents up to 180 ampéres, 
offering a counter electro-motive force of from two to two 
and three-quarter volts. By using these cells it is ible 
to supply current to the feeders at four or five different 
scene from one dynamo, which is useful to enable the 
ynamos connected to long feeders to help those serving 
short feeders, and to regulate over large areas when only one 
dynamo is at work on each side of the circuit. There are 
four storage batteries of sixty cells each at the central 
station. They are of the E.P.S. 31-L type, which discharge 
at the rate of from 60 to 75 ampéres. 
(To be continued.) 








BaTH AND WEST AND SOUTHERN CounTiEs SocietTy.-—This 
old-established Society will this year hold its annual exhibition at 
Swansea, on June 1, 2, 3, 4 and 6, and money prizes amounting to 
nearly £3000 are offered for horses, cattle, sheep, pigs, poultry, 
cheese, butter, cream, &c., in addition to several gold and silver 
medals and plate. The display of implements, machinery, and 
articles of general utility is always a very large one, and among 
other attractive features there will be an art-manufactures 
pe ig picture aw horse-shoeing competitions, &c. There 
will also be daily butter-making contests, which have created so 
much interest at the Society’s recent shows, and other demonstra- 
tions of dairy practice. Regulations, &c., can be obtained of the 
secretary—Mr, Thos. F. Plowman, Bath—and further particulars 
will be found in our advertisement columns, 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions oy our 
correspondents. ) 





GEM MINING MACHINERY. 

Srr,—Your article on the subject of gem mining machinery in THE 
ENGINEER of February 5th has attracted our attention, we having of 
late interested ourselves specially in the matter, because we are 
strongly of opinion that gem mining carried out with really suitable 
plant ought to be attended with We fully agree with all 
you say as to the necessity of rendering theft impossible, the fact 
being that, while considerable quantities of gems of medium size 
and quality may be secured by existing methods, the really good 
ones } ae one by one and never reach the responsible person 
in charge of the mines. We do not quite think with you that the 
** Honest Machine” need take the form you suggest, of a locked 
conveyor, though there are forms of plant that are serviceable in 
this direction. In most cases it is very difficult to see the gems 
until the material in which they are embedded is to some extent 
washed and separated, and it is during the operation of picking 
that the risk of loss mainly occurs. Holding this in view, we have 
lately, with the co-operation of Mr. W. S. Lockhart, who carried 
out the pioneer operations at the ruby mines of Burma, worked 
out a system for the yey Oy gem-bearing ground in such a way 
that no hand can get near the spoil until the gems have been to 
such an extent concentrated and separated from worthless material 
as to render it easy for an official at the end of the day’s work to 
collect, and either pick them with his own hand or convey them to 
a central depdt for final selection by equally responsible persons. 
The main points of the new system are :— 

(1) Immunity from loss by theft or otherwise, it being impossible 
for a gem having once passed into the series of machines which 
we employ to escape again until removed by a person who 
the requisite keys, the whole process being carried on automatically 
under water. (2) Continuity of the work, for though the machines 
themselves are not large or heavy, the material to be washed 

in a continuous stream through them, so that except for 
the purpose of weathering—in some cases necessary—no storage 
need take place, and a large quantity of ground may therefore “ 
dealt with. (3) Ready portability, all the machines being made in 
pieces sufficiently small to be easily transported in the roughest 
country, while each machine is so self-contained as to require but 
the slightest possible foundation, such asa timber frame, which may 
of course be moved when necessary. The natural contour of the 
ground may be generally followed in regard to the relative levels 
of the machines. 

With the above advantages, the machines, which are not of a 
costly character, may be placed in outlying mines, and the spoil 
conveyed into them in the readiest manner available direct from 
the shovel. The first machine gets rid of the clay and large 
stones, washing the latter clean and retaining them for subsequent 
examination, though, of course, in cases where the gems are not 
embedded in clay, but are found in washed gravel, this stage of 
washing may be omitted. The fine sand next disappears, and a 
large proportion of the large light stuff is separated by a system of 
continuous concentration, the deposit being then dealt with by a 
simple hydraulic arrangement, which has proved successful, 
whereby the gems are collected in a series of locked receptacles, 
while the remaining light stuff passes continuously away. To 
insure the retention of every gem, the light stuff is treated by a 
final and very simple process, by which gems which may have 
escaped earlier separation are retained, while other material passes 
off to the dump. 

The main reason which suggested the special series of machines 
above referred to is, that while there is much efficient machinery 
available to the miner for dealing with gold and other metals, the 
range of specific gravity occurring amongst the particles of the 
so-called ‘‘gemniferous deposits” differs so largely from that of 
auriferous gravels as to render special devices for its utilisation 
necessary. 

We trust - have not encroached too much on your valuable 
space by so long a letter. ‘ i a 
13, Walbrook, London, E.C., MATHESON AND GRANT. 
February 10th. 





ENGINES FOR THE ELECTRIC LIGHT. 


Sir,—I am sure I only express the wishes of many engineers 
who, like myself, are concerned in electric lighting, when I say 
that information is now much wanted, and ought to be available, 
concerning the results to be expected from different types and 
kinds of engines used for driving dynamos. 

Hitherto attention has been devoted almost exclusively to the 

economy of fuel to be obtained ; this, I submit, though of course 
important, is certainly not more important than other things con- 
cerning which there seems to exist a conspiracy of silence. 
Engines admit of being divided into two principal classes—(1) 
steam engines; (2) gas engines. In what follows I shall ignore 
fuel economy entirely, and also first ccst, and contine myself exclu- 
sively to the questions of wear and tear and breakdowns, 

Steam engines are divisible into two main classes—(1) Quick 
running, and (2) slow running. It is impossible to discuss this 
subject without mentioning names, and there is no good reason, 
I think, for not referring directly to firms, It is only necessary to 
walk through the Crystal Palace, for example, to find speci 
which may be regarded as typical by several makers. 

In the first place there is the horizontal pound ing 
engine, by Messrs. Galloways, which has been lighting the Palace for 
years. I never yet heard that it had broken down. It would be 
useful to know how much has been spent on it in repairs—very 
little I expect. Then we have the fine triple-expansion engine by 
Messrs. Davey, Paxman, and Company. This appears to be a 
development of the ‘‘ Windsor” engine, made a speciality by the 
firm for several years, It is, of course, too soon to expect any 
information of the kind needed concerning this triple-expansion 
engine, but we might have some facts about the wear and tear, 
freedom from breakdowns, cost of repairs, &c., of the Windsor 
engines, many of which must be at work in various parts of the 
country. They are engines of moderate speed. 

Turning now to the high-speed engines, that by Willans comes 
first, of course. I have made numerous inquiries about this engine, 
and obtained on the whole satisfactory replies. The majority are 
to the effect that the Willans engine is of such excellence of work- 
manship and material that it practically never requires any 
repairs, and that when it is well worn it is not worth repairing. 
That, in short, it resembles the doctor’s gig, which being equally 
strong al] over, when at last it met with an accident became so 
much match wood. I am told that the Willans engine may be run 
day and night for about four years, and then it may be expected 
to go to smash all over. Now four years may be regarded as a 
brief existence for an engine, but this is a mistake. Suppose the 
Willans engine makes 500 revolutions per minute, it is clear 
that in four years, other things being equal, it will have made as 
many revolutions as an engine running at 100 revolutions per 
minute will make in twenty years; and I would like to see the 
slow-running engine that would go for twenty years without 
repairs. All high-speed engines must, I think, lead a fast life and 
a merry one. But this does not necessarily tell against them. 
Some of your readers ought, however, to be able to supply valu- 
able information on this point. 

Another high-speed engine at the Palace is the vertical com- 
pound by Messrs. Easton and Anderson, of Erith. This isa single- 
acting engine, and performs very well. But for my purpose the 
horizontal high-speed engines by the same firm are of more im- 
portance, because they have been in the market some time, and 
there must be data available as to their durability and cost for 


repairs. 
Eoetion the Palace, and going further afield, I should like to 
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have information concerning the results obtained with Corliss and 
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trip gear engines generally, such as those made by Hick, Har. 
greaves, and Co,, Musgrave and Co., Robey and Co., of Lincoln 
and others. What is the result of experience had with engines 
made by, I think, Messrs, Fowler and Co., on the electric rai}. 
way under the Thames? 

urning to gas engines, we find that there is a legion of them now 
in the market. Surely there must be some information available 
about these. I am told that all the engines which are highly 
economical are very costly in the matter of wear and tear. ‘The 
‘only experience that I have had was with two of Crossley’s engines 
one 4-horse and the other 8-horse power. The first gave a great 
deal of trouble. The other absolutely no trouble whatever. The 
first was worked up to all it was good for, being gradually over- 
loaded as more lights were wanted. The second is doing about 
10 indicated horse-power. If some of your readers would give the 
results of their experience they would be of great value as guides 
to those who, like myself, want to obtain what will in the long run 
prove most satisfactory. 

1 a small saving in fuel as of no importance as com. 
pared with absolute trustworthiness, which is all important in 
electric lighting. Some engines again will get on and carry one 
through a night when others wil tonk down completely. ‘To 
illustrate what I mean, I may tell two experiences which I had, 
In one, a compound engine, indicating, say, 150-horse power, 
after running well for some two months, suddenly developed a hot 
crank pin one night about 10 p.m, We kept that engine running 
at full speed till nearly one in the morning, with the hose playing 
on the big end and the crank shaft. The connecting-rod was blue 
with heat, and the water flew off in steam. ‘The brass was ruined, 
and the crank pin needed some filing up; but we never lost a volt, 
and by the following eveni Thad in a new brass, and all went 
well. The other case was with an engine with white metal in the 
connecting-rod head. It wasa single-cylinder engine. It gota hot 
crank pin one night, and in five minutes all the metal was melted 
out, the engine stopped, and the lights out. I do not say that 
white metal should not be used ; but | do say that it can be so used 
a even though it all melted out, the engine ought to be able to 

eep on. 

To return, however, to the main point. What I want to elicit is 
some definite information about the actual cost of repairs and 
immunity from breakdowns to be expected from engines of any 
given construction and type. It is not necessary, | think, that 
names of makers need be mentioned when the results have not 
been satisfactory. But someone could tell us, 1 am sure, what 
his experience bas been with quick-running engines, giving the 
number of revolutions per minute, power exerted, and whether the 
engine has or has not broken down. In the same manner others 
can supply information as to the results obtained with slow-running 
engines. 

t is, I venture to say, most desirable that no electrical question 
should be dragged in, The information wanted is very simple, 
It may be summed up in few words. An engineer is about to put 
down an installation to supply, say, 10,000 hghts. What type of 
engine will be likely to give least troubie, and run with least risk 
of a breakdown! It must not be forgotten, however, in this con- 
nection that when slow-running engines are used the effect of belts 
or ropes on the supply must not be forgotten. I saw every light 
extinguished in the Crystal Palace in the summer of 1890 by a 
thunaerstorm. Rain came through the roof and wetted the main 
driving band of the Galloway engine. I saw all the lights put out 
on a large circuit on another occasion by a band breaking, and | 
have seen two bad failures, caused in one case by the slipping of 
ropes, and in another by the heating of the bearings of a counter- 
shaft. In considering the engine we must take it right up to the 
armature of the dynamo. 

It does not appear to me that it is necessary that I should at 
present publish my name. I enclose my card, and I think your 
correspondents who reply to this letter might follow my example, 
as we do not want names or men, but facts. A Vour 

Birmingham, February 15th. ‘ 





THE TRIAL OF PATENT CASES, 


Sir,—Like most serious matters, the remarks from the bench and 
counsel in Nettleford v. Reynolds, so ably commented upon in your 
article in your issue of the 29th ult., have also their amusing side 
to those whose lot is cast in matters concerning patents. Judges, 
like other people, are human, and like most people of above the 
average intelligence or ability, seem to be very fond of technics, 
and, therefore, of interesting patent actions ; and so long as they are 
not too prolonged, we hear no comments as to their costliness and 
other possible objections. But then comes a case, such as the one 
under consideration, glaringly artificially prolonged, and mon- 
strously costly, and then is the bench scandalised and counsel 
repentant. Blame is vast upon this system or that, or upon this 
set of persons or the other, and a species of recriminatory epidemic 
sets in. 

Now this sudden fright and awakening to the scandal I do not 
think is altogether dignified. The case of Nettlefold v. Reynolds 
is, I contend, in no sense different from many others, not openly 
branded scandalous—it is only a matter of degree; an extension of 
a system which occurs daily, and which has been running on for 
years; and I am persuaded that the main blame for the unsatis- 
factoriness of patent actions does not rest with either witnesses or 
counsel, but with those who should control the practice in the 
courts, and lay down, and are responsible for, the principles which 
govern decisions and construing of both patent law and patent 
specifications—the Bench. You, Sir, I think are in the true path 
to the diminution of the difficulty in suggesting that patent 
actions can be brought within reasonable limits by effecting some 
radical change in the principles which govern decisions, and, | 
would add, the principles which govern the construing of patent 
specifications, 

When the Act of 1883 was passed many patent agents—myself 
among them—greeted many of its provisions with gladness, We 
felt, amongst other things, as the Act in sub-section 5 of section 5 
especially stated, that “a complete specification must end with 
a distinct statement of the invention claimed,” we should 
be able to ascertain, upon reading a patent specification 
and the distinct statement as to the invention claimed 
at the end, with some sort of certainty as to what novel 
teatures were intended to be covered by it, and so would rival 
inventors be enabled to arrive at what they could or could not do 
in face of such and such a patent. It is not possible at present. 
Nothing of the sort, we are now told, was intended by the Act. 
The Act with regard to this sub-section was only “directory,” and, 
in fact, the absence of claims altogether would not necessarily 
render the patent bad; and so we are thrown back, by the 
principle on which specifications are now construed, into the slough 
of antiquated practice. In the great case in which these facts were 
stated, and the stupidity of men who imagine that the English 
language means what it reads was held up to view, the claim of 
the patent practically amounted to ‘‘ Hey diddle diddle, &c.” 
It was so cleverly (?) worded that it could be taken to read any 
way one wanted to read it; broadly, narrowly ; everything, or 
next to nothing. This patent was upheld by the House of Lords. 
I contend to the present principle of construing patent specifica- 
tions is the scandal of patent cases largely attributable. 

Claims of the character I have just alluded to are of ancient 
origin. To word claims in this fashion is an old device, an old 
dodge—judging from results, a very good one, I donotdeny. They 
are the achievement of ‘ patent” counsel, and well known to all 
who are brought intimately into contact with patents. Some of 
those who adorn the Bench have been eminent “ patent” counsel, 
and cannot surely be without some knowledge of this mode of 
claim-framing. How are such claims treated, it may be asked, 
when they come before the Courts? This is the usual treatment: 
When it is desired to support the patent in question, they are 





generally stated to be somewhat “clumsily framed,” or, ‘‘un- 
happily expressed.” For the proprietors of the patent the exact 
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opposite is the fact, for they have been most artistically framed 
OPN expressed. I cannot help sometimes thinking that the Bench’s 
innocence of these funny little ways of some patent agents and 
counsel regarding the framing of claims is only on a par with its 
usual innocence, 80 familiar to all, as to the meaning of slang words 
and expressions which counsel are compelled (?)—much to their 
dislike—to use and shock their lordships with in common causes 
ebres. 
ayy ot and counsel frequently do not frame these specifications 
and claims honestly and fairly, but leave the matter in such an 
indefinite state as to the real meaning, that others, wishful not 
only not to infringe, but to avoid absolutely others’ rightful 
property, find themselves in great difficulties, as these indefinite 
claims are so worded that, no matter what they may do in a 
certain line of, say, manufacture, their acts might be read to be 
within the scope of some patent, or — might not, according to 
which way you read the claim, although the claim in the broad 
sense may not be supportable, for the reason that it may not be 
new, or only, so to speak, partially new. Of course, this is just 
what the framers of the claims desired, but it is not right. Now, 
all this kind of thing should be, and, what is more, can be stopped 
by a properly constituted Patent-office and system of granting 
patents. That system should be something after the United 
States’ method, but not, in my opinion, identical with that. The 
mere question of multiplicity of claims one hears about so much 
and sees so often in American patents is nothing but a mere matter 
of redundancy, and is a very small matter really, and may be 
allowed or disallowed without affecting the principle of the system. 

My contention is, that in view of the facts, that we have now as 
many as 20,000 applicants for patents yearly, that the accumu- 
latec. total number of patents is now so enormous, and that the 
construction of specifications and the principle of construing speci- 
fications, &c., by the Courts isas I have stated, itis not only 
desirable but imperative, on the grounds of public policy, that 
some system and principle, if they can be shown to be workable, 
should be instituted or invoked to diminish, as far as possible, the 
glaring defects and hurtful practices which exist ; and that no 
patent should be granted which, upon being read by one some- 
what accustomed to reading specifications, does not show what is 
and what is not the matter or features claimed—whether the 
patent covers a ten-acre field ora whole county. Personally I do 
not see any very great difficulties in what I have stated I consider 
te be expedient. 

What I have spoken of does not embrace the whole problem, I 
am fully aware ; but it is not possible in a single letter to touch 
upon the various points and questions which surround it, although 
it was my wish at starting to do so, 

Ernest R. Royston, Fell. Chart. Inst. P.A. 

15, Water-street, Liverpool. 





HOW A LOCOMOTIVE IS PROPELLED. 


S1r,—I have read with considerable interest the letters you have 
published in THE ENGINEER of late on the above subject; but I 
consider that none of them seem to have made the matter as clear 
as might be desired. I will, therefore, with your permission, give 
my own view of the case. I shall also take for example an engine 
in which the crank pin is situated in the middle point of the radius 
of the wheel. Now, it will appear quite clear that, inasmuch as 
the cylinder and crank axle are fixed with relation to each other, 
the piston and connecting-rod will have power to turn the wheel 
through tbe half-revolution of the crank pin above the line drawn 
through the centre of the cylinder and the crank axle, just the 
same as in any stationary engine, with the exception that the 
wheel will roll on the rail at the same time, and neglecting rolling 
and other friction, the tractive amped in this case will be equal to 
half the pressure or load upon the piston. 

With respect to the half revolution of the crank pin below the 
line through the centre of the cylinder and crank axle, the con- 
ditions will be as follow :—The pressure of the steam or load on 
the piston is clearly against the direction the engine is to travel, 
one half of which will be transmitted to the crank axle, pressing 
the axle box in the same direction ; the other half to the point of 
contact between the wheel and the rail, which will be op by 
the adhesion or friction between their surfaces, and will be there- 
fore rendered inert, leaving one half the pressure on the piston 
active on the crank axle and in opposition to the motion of the 
engine, Against this there will be the full pressure of the steam 
exerted against the front cylinder cover drawing the engine forward, 
so that the hinder horn-plate and the axle-box press against the 
crank axle with double the force that the piston is able to exert in 
the opposite direction, and therefore leave the same forward 
tractive power as in the upper half revolution of the crank pin. 

The matter can be further demonstrated by reference to the 
diagram, in which an imaginary engine is supposed to have 
a stroke equal to the diameter of the wheel, in which case the 
crank pin would be in the point of contact between the rim of the 
wheel and the rail, as shown. 

Workington, February 9th. 


Sir,—I shall be much obliged to any of your mathematical 
readers who will tell me how to solve the following question, 
namely: What space does the piston of a locomotive engine pass 
over while the engine runs, say, one mile? 

Let us suppose that the stroke is 2ft., and the speed of 
the train sixty miles an hour; the diameter of the driving 
wheels 7ft. They will make 240 revolutions per mile and per 
minute. The piston will pass over 960ft. per minute and per 
mile. Now the piston cn the back stroke is moving slower than 
the train, on the forward stroke faster than the train. Is the 
distance in space traversed by the piston only 5280ft., for that is 
the distance that is carried by the engine, just as it would be 
carried if it lay on the foot-plate, or is it 5280 + 960 = 6240ft. 

If we knew the distance traversed by the piston, and the pres- 
sure, it is evident that we could get at once at the hauling effort 
of the locomotive. “Thus let us suppose that the distance is 960ft. 
while the train runs 5280ft. Then for each pound of effective 
pressure on the piston the pull on the draw-bar will be 0°1629 lb. 

Again, what is the maximum and what the minimum velocity of 
the piston in space, and not with regard to the locomotive, and 
when does each occur ? A DRIVER. 

Cheltenham, February 15th, 


ENGINES FOR SHIPS OF WAR. 

Smr,— Mr. J. J. Campbell, in his paper on ‘‘ Engines for Ships 
of War,” read before the North-East Coast Institution of Engi- 
neers and Shipbuilders, advocates decreasing the ratio between 
the cylinders of triple-expansion engines and cutting off earlier in 
the stroke. He also repeats this in a letter to THE ENGINEER of 
February 5th. The object to be gained is to reduce drop between 
cylinders by making the ratio of —- in the succeeding 
cylinder equal to the ratio between that cylinder and the pre- 
ceding one, or, in other words, to arrange the ratios of cylinders in 
order to get ideal indicator cards, This plan, on the face of it, 
seems very logical, as we all wish to get as much power from a 
given weight of steam as possible, and to reduce drop or fill up 
the gaps between the expanded indicator cards will be a distinct 
advantage. 

There has been a good deal of discussion on this matter already ; 
but no one has explained the objections to this plan, for grave 
objections there are, I have no doubt, as I cannot think that the 
leading engineers of the day are all mistaken and Mr. J. J. 
Campbell right, for I take it the present practice in proportioning 
the ratio of cylinders and cut-offs is another case of the survival 
of the fittest, as the proportions in merchant and war ships 
are pretty nearly constant with all the leading firms, with slight 
variations, of course, but nothing approaching the suggestion 
thrown out by Mr, Campbell, 

It would be very interesting and instructive if some authority 


would kindly give his views on the matter, and explain the 
principal objections to Mr. Campbell’s proposals other than those 
of first cost and larger engines, and the reason why the present 
ratios of cylinders in triple-expansion engines of about 1 : 2°6 : 

are the best possible for 1601b. boiler pressure, instead—as Mr. 
Campbell —— in his letter to THE ENGINEER of February 5th 


—of 1: 25: a 
Newcastle-on-Tyne, February 13th. PuzzLED ONE. 





THE PRESTON DOCKS SCHEME. 


Sir,—Many things have happened in connection with the Preston 
Docks since 1 wrote my first letter to you on this subject five years 
ago last month, January, 1887. Through the correspondence of 
mine to the press in the years 1886 and 1887, Preston got roused 
to a state of great excitement, and Mr. Abernethy, C.E., was 
called in to make an independent report, which he did in May, 
1888, condemning the channel of the river Ribble as it flows over 
the eight miles of exposed sandbanks to the sea as being an 
impracticable channel for ocean-going vessels, 

n 1889 Parliament ordered a Commission to be appointed by the 
Board of Trade to report on the making of a channel to the sea, 
and probable cost. Parliament having stopped the completion of 
the docks until this report was made, a Commission was appointed, 
which allowed Preston to goto Parliament in the next session, 
1890, to get powers to borrow money to finish the docks and go on 
dredging the river Ribble. 

Last year in the month of August the Commission issued their 
final a on the making of a channel to the sea, and say it will 
take £816,000 more money to get a practicable channel to the sea; 
though, of course, when this money was expended the result would 
be uncertain. The Preston Corporation are nct going to Parlia- 
ment for powers to borrow this £816,000, but to borrow £61,000 to 
expend on equipment of the docks, consequently the Preston 
Corporation have been told that it will take £816,000 more money 
to get a practicable channel down the river Ribble to the Irish 
Sea, and all they dois go to Parliament for powers to borrow 
money to equip a dock that cannot, as the Commission appointed 
by the Board of Trade have told them, be used, insomuch.as there 
is no practicable channel to the dock, 

Your readers will not understand what all this means unless I 
tell them that the dock at Preston is about 15ft. below the river at 
Preston, and the bar 17 miles from the dock at Preston is about on 
a level with the dock sill, and the sandbanks between the bar and 
Lytham, eight miles of the distance to Preston, are about 20ft. 
above the bar, and on the bar is from 3ft. to 4ft. of water at low 
water spring tides, therefore the Preston Docks are about as firmly 
buried in the earth as they could possibly be. Four years ago I 
brought out a solution of this Ribble difficulty, that is, I designed a 
——- and permanent navigable channel from the Preston 

Jocks to the Irish Sea. I laid my scheme, my projected Preston 
Ship Canal, before Parliamentary Committee of session 1889. The 
Commission appointed by the rd of Trade received my plans 
from Committee of the House to report on my scheme, which they 
have not done, though my scheme costs under £500,000, and gives 
Preston a complete permanent navigable deep-sea channel, and 
they recommend Preston to expend £816,000 on dredging the river 
Ribble, and when all that money is expended the channel will fill 
up again with mud, gravel, and sand. 

I suppose some | Preston will see the absolute necessity of 
making my pro Preston Ship Canal if ever the docks, on 
which over £1,000,000 has been expended, are to be used. I must 
keep on agitating, agitating, until Preston realises the position. 

87, Fishergate-hill, Preston, G. Henry Roperts, C.E. 

February 13th. 


GERMAN RAILWAYS. 


S1r,—Several correspondents have called attention to an error in 
the timing of the Berlin-Hamburg express, quoted by me in an 
article on ‘‘German Railways.” e difference in time between 
Berlin and Hamburg is as stated by your correspondents 
14 minutes, and the time actually occupied by the fastest train 
each way is 213 minutes = 49°8 miles per hour, exclusive of the 
5 minutes’ stop at Wittenberg. 

I would, however, point out that neither in Foreign Bradshaw, 
Cook’s Continental Time-tables, nor the German Reichskursbuch, 
is there any mention of the variation in time. Cook’s time-table 
even puts a foot-note stating that the 7.13 p.m. ex Berlin does the 
177 miles in 3 hours 19 minutes = 53°3 miles per hour. Personal 
inquiries I made when last in Germany only elicited the fact that 
Berlin time was kept throughout Prussia. The result, however, 
only goes further to prove my original statement, that State- 
managed railways are a failure. 

THE WRITER OF THE ARTICLE. 

R.M.S. ‘‘ Dunottar Castle,” Southampton, 

February 13th. 


TELEGRAPHING WITHOUT WIRES. 


Sir,—The experiments which Mr. Edison has been carrying out 
in America—described in THE ENGINEER of January 29th—recalls 
to my mind the somewhat remarkable results obtained by my 
father so far back as 1857, which I have frequently heard him 
describe. He was under the belief that electric messages could be 
transmitted across long distances of water without the aid of 
metallic conductors, and this he clearly demonstrated in the 
following manner :—A land wire of about 100ft. in length was laid 
on the ground, having a small Smee’s battery of four cells and a 
key for making and breaking circuit; at either end of the wire a 
plate of copper was soldered and — into the water. A boat 
was provided with similar wire and plates, and with a small 
galvanometer in circuit to indicate the passage of currents, The 
























































boat was slowly rowed across the harbour, at a distance of about a 
third of a mile from the shore, and every time the key in the land 
wire was depressed the needle in the boat was deflected. This con- 
tinued without any apparent diminution in intensity until the boat 
reached the opposite land across the harbour. 

There was a rather curious result noticed in oc tion with 
these experiments. As the distance increased, it was somewhat 
uncertain as to which way the needle would turn, a reversion of 
the current not always reversing the position of the galvanometer 
needle, To obviate this difficulty, and to render the indications 
certain, a chemical receiver was devised—a piece of blotting paper, 
moistened with a solution of, I think, prussiate of potash, and 
resting on a metallic plate in the circuit, over which the loose end 
of the wire was slowly moved, so that when the current passed it 
left a blue mark of the dot-and-dash character, in which there was 
no confusion, 

These experiments were never made public, nor were they again 








repeated or followed up in order to ascertain how the principle 





could be applied to practical purposes; but, so far as they went, 
they clearly proved that que currents could be sent through 
water without metallic conductors, 

My father, who is residing in Hayle, Cornwall, where these 
—_ were carried out, still has in his possession scme of 
the original apparatus used. 

Plymouth, coma 10th. Jae aman, Sem. 


RETAINING WALLS. 


Sir,—I know that your columns are always open to afford in- 
formation to those who, like myself, in the course of their study 
come across things hard to be understood. In ing up the 
matter of retaining walls I cannot reconcile the formule with my 
readings in mechanics, and shall be much obliged if some 
of your readers will kindly enlighten me. A BC D represents 
the section of wall ; E C F = 6 = natural slope of earth; FCG = 
GC B=a = 34 (90 — 6). Then the prism of earth B C G is the 
one causing the maximum pressure against the wall; let K = 
centre of gravity of this prism and W its weight; through K let 
fall K L = to W ; the weight of earth is resolved into two thrusts, 
one perpendicular to the line C G—the surface of the inclined 
_ along which it tends to slide—the other parallel to the same 
ine. Complete the parallelogram of forces and then K M = thrust 
of earth parallel to CG and the triangles M K L, GC Bare similar, 
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This thrust acts against the back of the wall at a point P such 
that C P = 4C B, and is there resolved into two thrusts, one 
perpendicular to the wall, and the other at right angles thereto ; 
make PS = K M, draw P O perpendicular to BC, and through S 
draw 8 O at right angles to PO, and complete the parallelogram 
OP RS; then O P = thrust tending to overturn the wall, and 
P R the portion of weight of earth tending to produce friction 
against the back of the wall; the triangles P RS, C BG are 
similar, and the angleS PR=a 

« OF 
“PS 
.. OP = PSsina, andPS = KM = Weosa, 

-*. OP = W.cosa. sina. 

In Jacob’s “‘ Retaining Walls ” I find the thrust given as W tan a, 
so I suppose there must be some flaw in my reasoning, but cannot 
see myself where the mistake is, and shall be grateful to any of 
your corr ndents who will kindly enlighten me. 

London, February 16th. 


= sin a, 


STUDENT. 


MR. TESLA’S EXPERIMENTS. 


Sir,—In your report of Mr. Tesla’s experiments at the Royal 
Institution I notice an omission, which makes it very difficult for 
persons who, like myself, were not eye-witnesses, to appreciate 
properly the results obtained. Most people are familiar with the 
phosphorescent glow of a vacuum tube in ordinary induction coil 
experiments; but Mr. Tesla’s results are spoken of in a way which 
implies no such feeble light as is obtainable in that way, but one 
comparable with that of an ordinary incandescent lamp. 

Estimates of candle-power by eye are, of course, liabie to great 
error; but estimates founded by imagination on such statements 
as that a carbon button “‘ exhibited a glowing incandescence” are 
liable to much greater error, and the previous reference to 
phosphorescence in your report seems as likely to mislead one way 
as the other. Can any more definite statement as to the estimated 
candle-power of the carbon button, say, be made ? 

Belfast, February 13th. AURICE F. FitzGERALpD. 


[The light given by Mr. Tesla’s lamp was of the same character 
as that emitted by an ordinary incandescent lamp. It was under- 
stood, however, that there was no heat emitted from the lamp, 
and therefore no actual incandescence. It is quite certain that no 
definite idea could be formed as to the candle-power, as it was a 
single lamp burning in a large room. The colour of the light was 
yellowish or golden, and burnt with a bright hue like that of an 
incandescent lamp, quite different from diffused blue-coloured 
phosphorescent light. The intensity was considerably increased by 
the addition of a flat conical metal shade placed above so as to 
reflect the light downwards.—Eb. E.] 





SPEED OF PROPELLER BOSSES. 


Str,—There have been many theories propounded—principally 
by those who were not responsible for the results—to show how a 
revolving screw propeller might cause the vessel to which it was 
attached to move through the water with the least expenditure of 
power, but the most startling I have seen is that which appears 
under the above heading in your issue of the 5th instant. : 

I am not prepared to say that your correspondent is wrong in 
advocating a large boss, but his method of fixing its minimum 
diameter does not appear to be correct. His theory virtually 
amounts to this—Any part of a propeller blade whose angle is less 
than 45 deg. with the axis of the shaft cannot exert any useful 
effort in propelling the vessel. 

In order to demonstrate a fallacy it is usually necessary to take 
an extreme case. Suppose we have a vessel of comparatively small 
resistance—a torpedo, for instance—fitted with a propeller 0-9ft. 
diameter and 3:1416ft. pitch; at five hundred revolutions per 
minute this would drive the vessel about 15 knots with about 3 per 
cent. slip. The circumferential velocity of the tips of the blades 
would be 3°1416 x ‘9 x 500 x 60 = 84,823-2ft. per hour, and the 
speed of the vessel through the water would be 6080 x 15 = 91,200ft. 
per hour. This is faster than the greatest circumferential speed 
of the propeller; therefore, according to your correspondent, this 
propeller could not exert any propulsive effort, but would simply 
churn an annular ring of water to no purpose. 'TYNESIDER. 

February 10th. 








THE BIRMINGHAM ASSOCIATION OF MECHANICAL ENGINEERS.— 
The second annual dinner of the Association was held on Saturday 
last at the Great Western Hotel, the president, Mr. A Driver. 
occupied the chair. 


THE PanaMA CANAL.—The works of the Panama Canal were 
lately visited by Admiral Cuverville, with the sanction of the 
French Government, to whom he will report—it is believed in a 
favourable sense—as to their condition, and the possibility of 
completing the canal. Accompanied by his officers, the French 
Consul, and the general manager of the Canal Company, the 
Admiral traversed in a whaleboat the 22 kilometres (134 miles) of 
the Canal already completed between Colon and Bohio. 
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ST. PANCRAS ELECTRIC LIGHTING—REGENTS PARK STATION 
PROFESSOR HENRY ROBINSON, M. INST. C. AND E.E., ENGINEER 
(Fer description see page 145) 
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ST. PANCRAS ELECTRIC LIGHTING—REGENT’S PARK STATION 


PROFESSOR HENRY ROBINSON, M. INST. C. AND E.E, ENGINEER 


(For description see page 145) 
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THE SIMS-EDISON ELECTRICAL TORPEDO. 


On Tuesday, February 9th, a further trial of the Sims- 
Edison torpedo took place in Stokes Bay in the presence, 
however, of only a couple of visitors. The weather was 
fine and the sea smooth. and the run was very successful 
in every way, the steering being perfect, and the speed 
about eighteen knots. It should be noted here, that this 
torpedo has been used continually, and much knocked 
about during the last four years, besides which several 
additions have been made to it, to enable it to be con- 
veniently lifted, and launched from a ship, which have 
all tended to reduce its speed of twenty-one knots 
previously obtained at Havre, to a lower figure. 

All who have had todo with new inventions are well 
aware that their course, like that of true love, never did 
run smooth, and if none but successes were chronicled 
in connection with them, less rather than more confidence 
in their merits would be inspired. 

The next thing, therefore, is to tell of a failure. On 
Friday, February 12th, a large and distinguished party 
of officers and others assembled on board the Drudge to 
witness a trial run in Stokes Bay, the weather being fine 
and the sea smooth. The party included Major-Gen. 
Grant, R.E., Col. Vetch, R.E., Col. Durnford, R.E,, 
Col. Jelf, R.E., Col. Armstrong, R.E., Capt. Jeffreys, 
R.N., and many other officers and others, also 
Mr. Brennan, the inventor of the torpedo which 
bears his name, and which is already in the hands 
of the Royal Engineers. This gentleman, who might be 
termed “our friend the enemy,” was rather unexpectedly 
introduced to Mr. Sims by General Grant, but was never- 
theless welcomed with true American cordiality by his 
antagonist. Commander Egerton and two torpedo 
lieutenants were also present from H.M.S. Vernon. 
After a little time spent in explaining the parts and 
action of the torpedo, Mr. Sims gave the order to launch, 
the propeller already revolving in the air at some 700 
revolutions. The torpedo moved along the traveller 
beam, and then plunged into the water, but immediately 
afterwards it was seen that something was wrong, as it 
refused to move, and the instruments gave indications of 
a short circuit in the cable. The picking-up boat was 
then ordered away to anchor the torpedo, and the Drudge 
having nearly run out her half mile of cable, the end was 
slipped and buoyed. Measurements showed that the 
break was near the junction between the torpedo cable and 
ship cable, and Mr. Sims therefore gave orders to cut the 
cable near this junction, bring the end to the switch- 
board, and so enable him to run the torpedo from the 
ship, motionless or at anchor. It was now discovered 
that, for the first time, and probably because of a larger 
propeller being used without sufficient guard, the cable 
had fouled the propeller, and had, of course, been cut. 
The tube which formerly carried the cable abaft the 
propeller, had been removed after the first trial at New- 
castle, as it did not seem to be required, and the guard 
round the propeller was relied on keep the cable clear, 
but it is needless to say that it has now been replaced. 

The torpedo was now brought alongside and lifted so 
as to clear the screw, and then lowered away and towed 
clear of the ship, and very shortly the current was applied, 
and it moved away, at first slowly, but very soon getting 
up a speed calculated at nineteen knots. Now, however, 
a new trouble occurred, as, after answering her helm 
twice, the torpedo would no longer steer, but simply took 
a long curve to the right, and finally ran close inshore 
near Browndown, having previously been slowed. It 
was soon discovered that this trouble was due to no 
defect in the steering mechanism, but simply to a loose 
connection of the secondary battery fuze, the terminal 
having probably jarred loose. This is, of course, instruc- 
tive, and shows how necessary it is to provide against 
mishaps trifling in themselves, but which may be the 
causes of so much mischief. As there remained nothing 
now to be done except pick up the torpedo and cable, the 
party re-embarked in their respective steamers and 
returned to harbour, no doubt fully impressed with the 
idea that the thing is no good. It must fairly be said, 
however, that although natural under the circumstances, 
this impression would be an erroneous one, as time, no 
doubt, will show. 

Since the above was written another run was made on 
Monday, February 15th, which was perfectly successful. 
A large party, including the Naval and Military Attachés 
of French, German, Russian, Italian, Turkish, Austrian, 
Spanish, Chilian, and United States Embassies, came 
down by special train from London, and on arrival at 
Portsmouth Harbour Station, they were received by 
Capt. Hamilton and Major Palliser, of the European 
Sims-Edison Electrical Torpedo Company, and conducted 
on board the Princess Helena saloon steamer, which had 
been chartered for the occasion from the London and 
South-Western Railway Company. 

The s.s. Drudge, under command of Sub-Lieutenant 
Vincent Stephen, R.N.A.V., had already proceeded to 
Stokes Bay in readiness for the run, and shortly after 
noon the Princess Helena came in sight. The company 
then took luncheon in the saloon, where they were 
joined by Mr. Sims; and shortly afterwards, on a signal 
being made by the Ryde steamer, the Princess Helena 
was taken to Ryde Pier to embark some more visitors. 
On her return she came at once alongside the Drudge, 
and transferred the party to that vessel, when Mr. 
Sims began explaining his torpedo and its working. 
By the time he had finished the Drudge was in position 
for launching the torpedo, and started full speed in an 
easterly direction towards Stokes Bay Pier, and the order 
was given tolaunch. For a moment or two after reaching 
the water the torpedo kept near the ship, though well 
clear of it, but the current gathering strength, it began 
to move rapidly ahead. It was now steered in a wavy 
line, the track remaining perfectly visible in the calm 
water for an appreciable time. It was then turned to 
the left, with the intention of bringing it back towards 
the ship; but before getting quite round, it was seen by 
the elapsed time that the cable was all out, and therefore 


thing over one nautical mile, and the torpedo was running 
against a two-knot tide, and was estimated to be going at 
about eighteen knots through the water. The current at 
the switch-board was 25 ampéres at 950 volts, and the 
horse-power available at the motor was calculated at 
about 24. 

The party of visitors now re-embarked in their steamer, 
which at once made for the harbour. The Drudge, 
during the torpede run, had been manceuvring about as 
required until her half-mile of ship cable was ali out, and 


this was then shipped and buoyed, so as to enable the vessel | 
to goand pick up the torpedo, which had in the meantime | 


been anchored. This last was accomplished, and the two 
cables reeled up by 4.15, and the Drudge then returned to 
Portsmouth. 








ELECTRIC LIGHTING PLANT AT LAMBTON 
CASTLE. 
WE illustrate a new electric lighting plant that has 


the run was finished. The distance covered was some- 





recently been completed for the Earl of Durham at Lambton | 


Castle, by Mr. A. A. Campbell Swinton, and which, as will be 
observed, forms a very compact arrangement. 

The two engines are the latest type of Parsons steam 
turbine, direct coupled to the dynamos, which are shunt 
wound. Each set of engine and dynamo gives 32,000 watts, 
at a pressure of from 115 to 150 volts, as may be required for 
working direct or charging the accumulators, so that the 
combined power is about 85 electrical horse-power. The 
turbines run at from 4000 to 5000 revolutions per minute, 
and the flow of the steam while doing its work is radial 
instead of parallel to the axis, as was the case in the older 
forms of Parsons machine. Each turbine is fitted with a 
control governor, designed to maintain a constant electro- 
motive force at all loads. This governor, which is electrical 
in its action, works by admitting the steam in puffs of longer 
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Jenkins, Assoc, M.I.C.E., read a r dealing with ‘ 
economy of triple-expansion and pone pt vlan ee 
At the outset, he said, the leading question before them mi St : 
put definitely as follows: Why did the triple-expansion enaine 

a less weight of steam per indicated horse-power than either the 
compound or the simple engine? That the triple-expansion engine 
did uplish this ec y needed no further proof than that 
prior to its introduction the consumption of 16 1b. of steam : 
indicated horse-power per hour was considered to be an excellent 
performance, whereas since the introduction of the third eylinde 
much more than 13°5 lb. would be called only a moderate veouls, 
and quantities as low as 121b. had been recorded on very good 
authority. There was very little dispute about the Bsa: 
answer to the question; it was the particular or detail answe 
which was so difficult, and often caused the expression of meay 
different opinions, The general answer was, that the triple-expan. 
sion engine used a less weight of steam, because initial condensa- 
tion took place in all practical steam engines, except those supplied 
with superheated steam, and the expanding of the steam through 
more than one cylinder enabled the resulting mixture of steam aa 
—— be —_ to a effect, a. that a certain limiting 
ratio between the initial pressure and the n i , 
tot exepeed P' umber of cylinders was 

r. Jenkins then dealt with the whole question in i 

detail, illustrating his remarks by a aaiaiear of dlagwenes ; mae 
conclusion, put forward the fellowing statements, based upon ‘the 
arguments he had been advancing:—(1) That the triple-expansion 
steam cage is somewhat better as a heat-using machine than the 
compound engine, regard being had to the quantities of heat 
contained in the steam when at the pressures found by experience 
to be those most suitable to each kind of engine. (2) That the 
range of temperature in triple-expansion engines is generally as 
great per cylinder as in the compound. (3) That a range per 
cylinder of about 95 degrees seems about the economical limits 
but up to that amount its effect is not important. (4) That the 
triple-expansion engine does not depend for its greater economy 
upon any reduction of temperature range alone, and that such 





| range does not account for the very considerable initial condensa- 


STEAM TURBINE DYNAMOS 


tion known to take place. (5) That the important cause of 
economy in the triple-expansion engine and in the compound is 
the use of a high-pressure cylinder, in which a very great 
proportion of the work of the engine can be done while the steam 
is at a high temperature, and with 
only a moderate range of tempera- 
ture. The triple expansion engine 
has the advantage of such pressures 
that great expansion can take place 
without detrimental fall in tempera- 
ture. (6) That moderate initial con- 
densation in the high-pressure cylin- 
der is not particularly important 
where the sestenenael steam can 
be used again, but is very important 
in the low-pressure cylinder, because 
all the heat given up after release by 
re-evaporation is thrown away in the 
condenser. For the same reason it is 
best to use jackets—when any are 
used—upon the first two cylinders, 
where the heat imparted to the steam 
during the exhaust stroke can be 
used in the next cylinder. Jacket- 
ing the low-pressure cylinder may 
save initial condensation, and may be 
useful as a warming-up apparatus 
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or shorter duration, as is required for the load, this arrange- 
ment producing an equivalent of automatic expansion, which 
greatly increases the economy of the engine when running 
below full load. In order to prevent the intermittent action 
of the steam from causing a fluctuation in the lights, the 
turbine is fitted with a fly-wheel, which by its momentum 
maintains a practically constant speed. 

The two Cornish boilers are 24ft. long by 5ft. 6in. diameter, 
with single flues 3ft.in diameter, and are designed to work 
at a pressure of 1001b. per square inch. The exhaust steam 
from the turbines is employed to heat the feed-water, the 
steam being simply blown into the feed-water tank, just 
below the water inlet, which is provided with a ball valve. 
The steam finally escapes through a pipe up the chimney. 
This arrangement, though unsuitable for ordinary recipro- 
cating engines, which require internal lubrication, is found 
to answer very perfectly with the steam turbine, as in the 
latter the steam does not come into contact with the oil. It 
is found in practice that the water is very quickly heated up 
to the boiling point. 

In addition to the plant illustrated, a battery of 120 accu- 
mulator cells has also been provided, capable of maintain- 
ing 220 60-watt lamps for nine hours, or up to 400 such 
lamps for a shorter period. The wiring of the castle, which 
was originally carried out some years ago, has been largely 
reconstructed, the total number of lamps being at the same 
time increased to about 900. A pair of new mains, each 
containing -45 square inches section of copper, insulated 
with vulcanised india-rubber, and drawn into 4in. cast iron 
socket pipes with inspection-boxes at intervals, have also been 
laid between the castle and engine-house, a distance of some 
350 yards. The reconstruction of the wiring, as well as the 
new plant, has been arranged throughout by Mr. A. A. 
Campbell Swinton. 








THE ECONOMY OF TRIPLE-EXPANSION 
ENGINES. 
OnE of the most interesting, and certainly the most numerously 





attended, meetings of the present session of the Manchester Asso- 
ciation of Engineers was held on Saturday evening, when Mr. W. J. 





ELECTRIC LIGHT STATION, LAMBTON CASTLE 





but as the difference in temperature 
is greater during exhaust, the flow 
of heat from the jacket will more than 
counterbalance the saving. 


INSTITUTE OF MARINE 
ENGINEERS. 

A MEETING of the above Institute 
was held in the Town Hall, Stratford, 
on Tuesday the 9th inst., the special 
business being the discussion of Mr. 
S. C. Sage’s paper—read on December 
8th — on “ Watertight Bulkhead 
Doors.” Mr. J.H. Thomson presided. 

The Chairman, in opening the 
discussion, remarked upon the impor- 
tance of the subject dealt with by 
Mr. Sage. 

The Honorary Secretary stated 
that Mr. Sage in his paper referred 
to the patented arrangement of 
Messrs. Donkin and Nicol, and pointed 
out what he considered its disadvan- 
tages. Mr. Sage said a letter had 
since been received from Messrs. Don- 
kin and{Nicol, replying to the sup- 

sed disadvantages. Mr. Adamson 
also referred to the method of automatically closing watertight 
doors in ships’ bulkheads, invented by Mr. A. C. Nicol, of 
Glasgow, and called attention to Mr. Nicol’s specification 
describing his system. 

Mr. McLean said he did not approve of automatic doors. Mr. 
Wilson disapproved of horizontal doors, the grooves of which 
especially were generally blocked up with coal; it had also 
to be remembered that the weight of a door sliding horizontally 
did not assist in closing it. 

After some remarks from Mr. A. Robertson, Mr. Tyler 
described a watertight door he had seen in Russia, and which he 
thought bad its advantages ; it was slightly tapered and was fitted 
with rollers which caused it to press against the bulkhead. The 
door simply fell down across a square hole in the bulk- 
head, and was raised by means of a lever. With regard to the 
arrangements referred to, he did not think they would ever be of 
any use, 

Mr. Adamson fthen read a letter from Mr. T. F, Aukland— 
underwriter of Lloyd’s—referring to the great importance of 
watertight doors as a means adopted of securing as far as 
possible a ship’s safety at sea, whether in the case of collision or 
leakage, or going on shore, in the course of which reference was 
made to a steamer coming from Manila to London in June last, 
with a cargo of hemp; unfortunately, when three miles off Dover, 
in a mist, about three or four o’clock in the morning, she came 
into collision with another steamer coming across her bows, which 
steamer was sunk, and about seventeen lives lost. The steamer 
with the hemp, in which he was interested, had her stem 
carried away, ee bow plates torn open and twisted inwards, 
making a great gaping hole in her fore compartment, which of 
course filled with water, taking her down by the head; but never- 
theless the fore bulkhead held its own, and did not break away 
with the inrush of water into the forepeak. Now, had it not been 
for this good and efficient watertight bulkhead, the fate of that 
steamer would most probably bave been the same as the one which 
collided with her, proving the great advantage of having compart- 
ments watertight, which maintains in the steamer in case of 
accident a sufficient amount of buoyancy to keep her afloat until 
assistance can be rendered. ; 

The discussion was continued by Messrs. 8S, Anderson, D. Mair, 
and Taylor, Mr. Sage afterwards replying to many of the points 
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The Hon. Secretary announced that the Institute had now 
entered into its new premises at 58, Romford-road, and the 
meeting closed with a vote of thanks to the chairman. 
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RAILWAY MATTERS. 


On the Prince Henry Railways, Luxemburg, the Cito 
“anspect” or lifting jack is used exclusively for raising the rails 
with a view of levelling and packing. By its aid one man has 
lifted a rail with a 15-ton truck truck, and yet the whole appliance 
only weighs 33 Ib, 


Tye total length of new tramway lines proposed in the 
fourteen deposited Bills now in Parliament relating to tramway 
undertakings is twenty-seven miles, and the amount of capital 
sought to be raised is £783,750, or an increase of £283,750, as 
compared with 1891, 


Tue British railways have undertaken to carry goods 
for British exhibitors at the Chicago Exhibition, to and from the 

rt of shipment, at half rates. The American railways will 
charge their usual rates to Chicago, but will bring back the goods 
free at the close of the Exhibition. Many of the principal steam- 
ship companies have reduced their rates considerably, and will 
take freight for the Exhibition at 11s. perton. Many of them have 
also consented to adopt a reduced nger tariff for exhibitors 
and their employés, certified as such under the authority of the 
Royal Commission. 


THE engineers of the authorised Central London Rail- 
way have prepared and d p ited the Parli tary estimate of 
the cost of extending this railway, as proposed in the Bill deposited 
for this session, from Mansion House-street to Liverpool-street 
station. The estimate gives the total cost of this extension, which 
will be just over five furlongs in length, at £391,407 ; but against 





NOTES AND MEMORANDA. 


In Greater London 3525 births and 2554 deaths were 
registered, corresponding to annual rates of 320 and 23:2 per 1000 
of the estimated population. 


An ink for writing upon glass or porcelain is made by 
dissolving 10 parts of bleached shellac and 5 parts Venetian turpen- 
tine in 15 parts of oil of turpentine, by immersing the containing 
vessel in warm water. After solution is effected, 5 parts of lamp- 
black are incorporated. 


THE deaths registered last week in thirty-three great 
towns of England and Wales corresponded to an annual rate of 
23°1 per 1000 of their aggregate ay yey which is estimated at 
10,185,736 persons in the middle of this year. Bradford was 
lowest on the list with 16°6, Birkenhead next with 17-0, and Not- 
tingham highest with 32-0. 


In London, 2651 births and 2010 deaths were registered. 
Allowing for increase of population, the births were 292 below, 
and the deaths 173 above, the average numbers in the correspond- 
ing weeks of the last ten Swe The annual death-rate per 1000 
from all causes, which had been 46:0, 41:0, and 30°6, in the pre- 
ceding three weeks, further fell last week to 246. 


CLEVELAND, U.S., proposes to extend its waterworks 
tunnel two miles and a-half farther into the lake, with the object 
of ss a purer water supply, and the extension has given rise 





this is set off the sum of £296,420 that would have been required 
for the construction of the authorised railway east of Mansion 
House-street, which is, under this extension scheme, to be aban- 
doned. The net cost of the extension is therefore reduced to the 
sum of £94,987. Of the total sum, tunnelling is estimated to 
absorb £127,480; stations, £77,650; land purchase, £150,000; 
permanent way, £5240; and contingencies, £31,037. 


A sTRIKE is verily a two-edged sword, as is evident 
from the trouble which has arisen between the tramway drivers 
in Paris and the company. Finding that they, as well as the 
public, have lately suffered severely from strikes, the omnibus and 
tramway company have resolved to employ mechanical traction 
upon their tramways, and they have this week applied to the 
M unicipal Council for concessions to allow of this being done. The 
Council has authorised a concession to the “ee of the 
tramway from the Place Saint-Augustin to the Porte de 
Charenton, by Rue de la Pépinitre and Rue Lafayette. This is the 
first time that mechanical traction has been permitted in the 
centre of Paris and across frequented thoroughfares, This is a 
concession that is likely to be followed by many others, notably 
the new lines from the Saint Lazare Station to Vincennes, and 
from Romainville to the Place de la Republique. 


As long ago as the year 1846 it was enacted by 9 and 
10 Vict., c. 57, sec. 1, that it should not be lawful to construct any 
railway other than 4ft. 84in. in Great Britain and 5ft. 3in. in 
Ireland. An exception, however, was made in the case of the 
Great Western and certain railways in connection therewith in the 
counties of Middlesex, Berkshire, Buckinghamshire, Cornwall, 
Devon, Dorset, and Somerset, as well asin thecase of the old Oxford, 
Worcester and Wolverhampton Railway and its branches, and a 
short line of railway in the county of Glamorgan, where a gauge of 
7ft. was permitted. In course of time most of these lines have 
been converted from broad to narrow gauge, and in May next the 
last remnant of the 7ft. gauge will disappear, as the Great 
Western Company have announced their intention of completing 
the work of converting their lines in the West of England from 
broad to standard gauge on the night of Friday, the 20th May, 
the work to be finished the following Monday morning. 


From the Board of Trade report upon the railway, 
canal, tramway, gas, water, and electric lighting Bills and pro- 
visional orders which are being promoted this session, it appears 
that the number of Bills relating to these undertakings is 163, as 
compared with 148 deposited last session. The total amount of 
capital proposed to be raised under these Bills is £56,363,061, or a 
decrease of £1,769,529, as compared with last year. The Bills 
deposited by existing railway and canal companies number 86; and 
the new lines proposed in them show a length of 304 miles, as 
against 308 miles. The amount of new capital required for the 
construction of these lines is £26,490,611, against £26,993,962. 
This includes the capital of £8,666,666 required for the extension 
of the Manchester, Sheffield, and Lincolnshire Railway to London. 
The number of Bills promoted by new railway companies is 20, 
compared with 12 of last year. The new lines proposed by these 
companies show a length of 146 miles, as compared with tiles, 
and the amount of capital proposed to be raised is £19,640,800, as 
compared with £28,217,300. This new capital includes nearly 
15 millions for the construction of railways in London and its 
suburbs, of which about 7 millions is for the construction of 
underground railways in London. Taken together the existing 
and new railway companies’ Bills number 106, as compared with 
97, the length of new lines 450 miles, as compared with 604 miles, 
and the amount of capital to be raised £46,131,411, as compared 
with £55,211,262, a decrease of £9,079,851. 


In a Board of Trade report on the collision which 
occurred on the 12th ult. at Cirencester, on the Great Western 
Railway, Major Marindin says :—‘‘ The speed of the train between 
Kemble Junction and Cirencester was, it appears, no higher than 
usual, but that it overran the proper stopping place at Cirencester 
by about 29 yards, and was, when it came into collision with the 
buffer stop, still running at a speed of about eight or nine miles an 
hour. The driver seems to have shut off steam at the usual place, 
and then attempted to create a sufficient vacuum to enable him to 
check the speed of the train according to rule by the application of 
the continuous brake, when still some half-mile away from the 
station, but owing to want of steam he was unable todoso. He 
then tried to stop the train by the hand brake on the engine 
coupled wheels ; but these wheels skidded, and he released and 
re-applied the brake three times, and tried to put sand on rails 
without any effect, as the sand pipe was choked with snow. He 
whistled for the guard’s brake when about 350 yards from the 
buffer stop, but this brake was not — at all, and in spite of 
the reversal of the engine when over yards from the stop, and 
the application of a second hand brake on the engine, working 
blocks on the bogie wheels, when over 100 yards from the stop, the 
driver was unable to get his train under command. I do not think 
the driver can be held to have been careless, or guilty of any breach 
of rules, although I think he ought to have been able to stop the 
train by the use of the hand brakes only, and possibly could have 
done so if the guard had assisted him by applying his brake 
or if he had reversed his engine sooner and caused the brake 
on the bogie wheels to be applied sooner. He was evidently 
flustered by his inability to create a vacuum, and lost his head to 
some extent. He had at the time been on duty for 4# hours. The 
guard, as is too often the case, was attending to his parcels, and 
did not hear the whistle for the brake. The arrangements for 
working what is called an automatic vacuum brake on this train are 
peculiar, and should be altered. On this engine, and I understand 
three other engines of the same class, there is no pump or small 
pope for maintaining the vacuum, so that before a train starts, 
the vacuum in the brake cylinders has to be destroyed and a fresh 
vacuum created whenever the driver may have occasion to use the 
continuous brake, which therefore is in no sense an automatic 
vacuum brake, and is indeed worse than a simple vacuum brake, 
I would advise the company to relegate these engines to other 
duties than those of working passenger trains until they are 
properly equipped.” 





to a nove —— now under consideration in the Board of 
Control. is is the constructing of the tunnel of steel pipes, to 
be fastened together on or near the shore, floated into position and 
sunk, 


In a note on the characteristic equation of water- 
vapour, read before the Paris regen 4 of Sciences, by M. Ch. 
Antoine, the author shows that the weight, w, of a cubic metre of 
water-vapour at a temperature /, and under a pressure H, is given 
by the relation w= 19'9H + (278 — 0:3650 + ¢) in which @ repre- 
sents the temperature of the vapour at saturation under the 
pressure, 


In December of last year there were 20 boiler explo- 
sions in the United States, as far as known, causing the death of 
30 persons, and injuring 22 others. Eleven of the explosions were 
in saw mills, and two wereof thrashing machine boilers. In the 
same month 11 steam pipes burst, 2 cylinder heads blew off, and 
2 fly-wheels went to pieces, three persons being injured by the 
latter accidents. 


A COLOURLESS varnish, for use on fine labels or other 
prints, as well as for whitewood and other spotless articles, is 
made, says the Chemical Trades Journal, as follows :—Dissolve 
24 oz. of bleached shellac in one pint of rectified alcohol ; to this 
add 5 oz. of animal boneblack, which should first be heated, and 
then boil the mixture for about five minutes. Filter a small 
quantity of this through filtering paper, and if not fully colourless, 
add more boneblack and boil again. When this has been done, run 
the mixture through silk and through filtering paper. When cool 
it is ready for use. 


ConcernINnG the self-purification of rivers, Dr. von 
Pettenko states that untreated sewage may with safety be dis- 
charged into a stream if its volume is not more than one-fifteenth 
of the river water. The population of Munich is 280,000, and the 
putrescent organic matter carried off in the sewage from that city 
amounts to 7,458,000 kilos, in the course of a year, and yet at 
Ismaning, less than five miles below, no sewage contamination can 
be detected, and bacteriological investigations reveal no evidence 
of sewage matter at Freising, a distance of about twenty miles. 
The systematic investigation by the Government of the self-puri- 
fication of rivers has been recommended by the German Society for 
Public Health. 


In a recent number of the Comptes Rendus is a paper 
on the optical determination of high temperatures, by M. H. Le 
Chatelier. Some experiments have been made with the idea of 
measuring high temperatures by determining the intensity of 
the radiations emitted by — of platinum, or clay, or 
other material, when compared with the light of a standard lamp. 
The results obtained indicate that the method is a good one. The 
principal difficulties, of course, depend upon the fact that the 
radiations emitted by an incandescent body are affected by con- 
ditions other than temperature. M. Le Chatelier, however, seems 
to have satisfactorily overcome these difficulties, and his work has 
recently been the subject of a lecture and of a paper by Mr. 
Roberts Austen. 


An interesting experiment has been lately made by 
M. Chabry, of the Société de Biologie, with regard to the pressure 
which can be produced by electrolytic generation of gas in a closed 
space. While the highest pressure before realised in this way was 
6570 lb. to the square inch—447 atmospheres, Gassiot—M. Chabry 
has succeeded in getting as high as 12,0001b. or 18,0001b. to the 
square inch; and the experiment was broken off merely because 
the manometer cracked—without explosion. The electrolysed 
liquid was a 25 per cent. soda solution. Both electrodes were of 
iron; one was the hollow sphere in which the gas was collected, the 
other an inner concentric tube. A contemporary says the current 
employed was 14 ampéres, and was very constant during the experi- 
ment, which was merely one preliminary to a research in which 
very high pressures were desired. 


In 1870 there were 48 iron and steel establishments in 
New England, with an invested capital of 5,909,000 dols., employ- 
ing 3815 hands, to whom 2,168,719 dols. in wages were paid, using 
materials of the value of 7,338,150 dols., and producing manufac- 
tures valued at 10,824,603 dols. In 1880 the number of establish- 
ments had increased to 61, with an invested capital of 
11,560,408 dols., the workmen numbering 8654, and receiving 
wages amounting to 3,357,911 dols., the cost of materials being 
£9,518,570, and the value of products amounting to 14,558,627 dols. 
In 1890 the figures afford a striking illustration of the tendency, 
very marked in certain trades, towards concentration in the hands 
of a few great capitalists. The number of establishments had 
decreased to 35, but the total capital invested had increased to 
13,415,450 dols. The hands employed, excluding officers and 
clerks, numbered 6645, pert wages amounting to 3,224,318 dols. 
The cost of materials consumed was 9,286,050 dols., and the value 
of the products was 15,105,441 dols. The recent census bulletin 
gives the weekly rates of wages in the various manufactures and 
the average number of hands employed at each rate. 


A NoTE on “ Some Specimens of Rock which have been 
exposed to High Temperatures” was recently read before the 
Geological Society by Professor T. G. Bonney, F.G.S. The first 
descri were two specimens of the microgranite of Threlkeld 
(Keswick). The effect of heating—probably to about 2000 deg. F. 
—had been to melt down the felspathic and the micaceous con- 
stituents, cracking, but not materially affecting, the quartz. Next, 
in over-burnt brick—composed mainly of disintegrated granite— 
from Les Talbots (Guernsey) similar effects, partial melting of 
larger fragments of felspar. In one case twin planes <a be 
traced within the melted part. Thirdly, five specimens of melted 
basalt from Rowley Regis. Four of these were glasses—one with 
spherulites—the fifth exhibited skeletal crystals of felspar with a 
peculiar grouping, rarely and imperfectly seen in naturally-cooled 
basalts. With these were compared two specimens of magma- 
basalts, obtained by the author from the Rowley mass, which 
exhibited a very different structure. The author suggested that 
this difference might be due to the absence of water from the 
artificially melted rock, which might also account for the rarity 
of tachylites in nature. 





MISCELLANEA. 


THE Committee of the Atheneum Club has recently 
paid a compliment to Sir John Coode, K.C.M.G., past-president of 
the Institution of Civil Engineers, by electing him as a member, 
under special circumstances, 


At a meeting of the Ripon Town Council, held on the 
8th inst., it was decided to appoint an engineer to advise them 
with regard to the main sewerage of the city, and the question of 
sewage purification; and it was unanimously resolved to instruct 
Mr. Theo. 8. McCallum, A.M. Inst. C.E., of Manchester, to report 
upon the matter. 


At the Manchester Corporation electric light installa- 
tion, six tandem compound condensing vertical engines, by Messrs. 
R. Hornsby and Sons, Grantham, will be used. These engines are 
to have 104in. and 16in. cylinders, with a 2ft. stroke, and will be 
constructed to give off 90 brake horse-power, with a piston speed 
of 480ft. per minute. 


Mr. W. T. Courtier-Dutton, of Lloyd’s Registry, 
Newcastle, and formerly principal surveyor to the late Liverpool 
Underwriters’ Registry at Glasgow, has been appointed to the 
responsible position of chief surveyor to the British Corporation 
for the Survey and Registry of Shipping, and will shortly leave 
Newcastle to take up his new duties at head-quarters in Glasgow. 


WE are informed that Mr. Noel Ridley, C.E., West- 
minster, who has carried out several important piers on our coast, 
including that at Folkestone illustrated in our pages, has secured 
the co-operation as partner of Mr. A. Spencer Moss, M. Inst. C.E., 
late Government engineer for railways in the Malay Peninsula, and 
that the firm will be carried on under the style of Ridley and Moss, 
civil engineers, at the above address. 


On Monday, says the Sunderland Echo, an extra- 
ordinary wire rope was conveyed through the town; it came from 
Messrs. Glaholm and Robson, hemp and wire rope manufacturers, 
of the Hendon Patent Ropery, ae is stated to be the heaviest 
colliery wire rope made in Sunderland. It is six miles in length, 
weighs twenty-four tons, and was carried on two heavy wagons, 
drawn by twenty horses. The rope was in coils to facilitate 
delivery. 


In anticipation, probably, of the resolution voted on 
January 16th, by the American Congress, to the effect that the 
payment of no sum by the Treasury would be authorised for any 
other purpose than the legitimate working of one or other Depart- 
ment of the State, the President of the Nicaragua Canal Company 
declared before the New York Chamber of Commerce that his 
company would appeal to public subscription, without any idea 
of a guarantee from Government. 


WE have received a copy of Stanford’s map of the 
county of London, showing the boundary of the jurisdiction of the 
London County Council, also the boundaries of the Urban 
Sanitary Districts and District Boards of Works, the City of 
London, the parishes, the districts, and the extra parochial places, 
The size of the map is 40in. by 27in., scale 2in. to one mile, 
and it is nicely coloured. It is a very useful map of London 
and suburbs, and in addition it contains a mass of statistical 
and other information, very useful to all interested in the 
government of London. A table is appended, which gives the 
number of elected members of the Common Council, and of the 
Parochial Vestries and District Boards of Works, the number of 
inhabited houses, the population—1891-—the area in acres, and the 
rateable value—1892—of each district and parish. 


In giving some examples of technical subjects as 
written upon by the ordinary reporter, Power says:—The best 
thing of the kind we have seen, however, is the following extract 
from a young lady’s description of how a steam engine is made, 
according to her study of the subject during a visit to the Payne 
Engine Works, at Elmira, N.Y.: ‘‘ You poura lot of sand intoa 
box, and throw a lot of old stoves and things into a fire, and 
— the molten stream into a hole in the sand, and the men all 
yell, and it’s awfully dirty and smoky. And then you pour it out 
and let it cool and pound it; and then you put it ina thing that 
goes round, and try to break it ; then you screw it to a thing that 
goes back and forth, that you can ride on, and that scrapes it and 
it squeaks ; then you put it in a thing that turns it round, and you 
take a chisel and cut it; then you put it in a thing that bores holes 
into it. Then you screw it together and paint it, and put steam 
in it, and it goes awfully ; and they take it up in the drafting 
room and draw a picture of it, and make one of wood just like it. 
And oh, I forgot—they have to make a boiler. One man gets 
inside and one gets outside, and pound just terribly; and 
then they tie it to the other thing—and oh, you just ought to see 
it go!’ 


In the fourth of a series of articles on coast communi- 
cation, a correspondent of the Times says :—‘“‘ There are still two 
other lighthouses furnishing strong examples of the desirability of 
electrical communication round the coast. One is the Start, in 
Devonshire, and the other is the Tuscar, off theeastcoast of Ireland. 
The Start Lighthouse, as most people know, stands upon a high 
cliff on the mainland, and there can be, therefore, no more diffi- 
culty in the way of carrying a telegraph or telephone wire into it 
than there would be in establishing a connection with an ordinary 
post-office. Four and a-half miles from the lighthouse there is, at 
Prawle, a wire running from Lioyd’s signal station, and an 
Admiralty wire from the Coastguard station, both connected with 
the general telegraph system of the country at Kingsbridge. A 
telephone line should be laid from the lighthouse to the Coast- 
guard station, and arrangements shouid be made so that the 
operator at Kingsbridge could be called at any hour of the night. 
This would enable the light-keepers to give immediate informa- 
tion of an impending disaster, to summon the Coastguard and 
rocket apparatus from Prawle, the lifeboat from Salcombe, or a 
tug from Dartmouth. The coast in this neighbourhood is exceed- 
ingly, wild, desolate, and dangerous.” 


Tue Farnham Water Company has recently erected a 
large tank, containing a filter bed and other means for removing 
the iron from the water, which has hitherto been so much trouble. 
The new tank is of substantial construction, 60ft. by 30ft., and 6ft. 
deep, made of cast iron plates, bolted together and jointed with 
rust cement. It is strongly stayed crossways and longitudinal 
with vertical supports to prevent “sagging.” The tank itself rests 
upon four lines of massive longitudinal and cross steel girders 
built on large blue brick piers, erected in cement upon concrete 
foundations. In this tank is placed the filter bed, which is of 
ample area to filter the water as fast as it is pumpedin. The 
filter bed consists of 15in. of gravel, consisting of orchet stones 
to those of pea size, and then above all Qin. of fine sand, making 
2ft. in the whole. The bottom is covered with cement concrete, 
smooth-floored, and the sides to a height of 18in. are similarly 
treated. The water from the pumping station is pumped on to 
the filter bed over a fountain which plays a very important part in 
its treatment. The fountain is placed in the centre. The top of 
the 8in. pipe comprising part of the fountain is trumpehanontioed 
having channel ways cast round its edge to cut the water into 
small streamlets. The water then falls 3ft. upon a gas coke 
rockery built round the pipe and cone in shape, resting upon a 
cast iron tray, 7ft. in diameter, also with small channels round its 
edge. From the streamlets caused by the latter the water has a 
further fall of from 3ft. to 4ft. into the filter bed. This arrange- 
ment is to thoroughly break the water up, and “‘ a#rate” it so as 
to get the iron oxidised, that is, to bring it out of solution into 
suspension. The water when it flows over the trumpet-mouth of 
the fountain is quite bright, but after the ‘‘ atrating” process it 
is quite turbid, thus showing the efficiency of the arrangement. 
Mr. J. W. Lewis is the company’s engineer, 
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WOOLWICH ARSENAL AND PRIVATE MANUFACTURERS, 


As was to be expected the letters of ‘ Parlementaire,” 
on which we commented briefly last week, have been 
indirectly brought before Parliament. Colonel Howard 
Vincent on Friday asked the Secretary of State for War 
if his attention had been called to the serious complaints 
made that the Government factories were absorbing an 
increasing quantity of work to the prejudice of private 
firms and the slackness of industrial employment; and if 
there had been any increase during the past year or 
deviations from the undertaking previously given that 
either the major or at least a very considerable share of 
Government work should be reserved for the private 
firms, who on the faith of such assurance laid out large 
sums. Mr. Stanhope replied briefly. He stated that his 
attention had been called to certain complaints, but there 
was no ground for the apprehension that an increasing 
quantity of work is being assigned to the factories to the 
prejudice of the private trade. So far as the proportions 
of completed work can be estimated, the payments to 
the trade, which in 1888-9 were about 40 per cent. of the 
total, rose gradually till in 1891-2 they amounted to close 
upon 50 per cent.; but as this computation debits the 
factories with the work done for them in the early stage 
of manufacture by the trade, the proportion earned by 
private firms was in reality much larger. The expansion 
of orders caused by the Imperial Defence Act and Naval 
Defence Act has now subsided, and some slackness is 





and will be forwarded on receipt of his address. 7 ‘ 
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competent jitters. What you wish to do can only be carried out by 
arrangement with some firin, as a matter of interest brought to bear for 
wou, or of direct favour. 
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n rily felt in the factories as well as by the private 
firms. It is to be regretted, perhaps, that Mr. Stanhope 
could not go into details. It devolves on us to supply 
the deficiency in some measure. 

The charges against the Woolwich and War-office 
authorities are, in the main, two-fold. It is asserted first 
that the Government, by promises of large orders, induced 
private firms to expend large sums in putting down plant, 
and that the orders did not come; that, in a word, the 
Government broke faith with Birmingham and Sheffield 
and Leeds and Newcastle. It is alleged, further, that the 
Government have made large extensions at Woolwich, 
and that to utilise these extensions work is performed in 
the arsenal which could be equally well done elsewhere. 
Secondly, it is stated that the Government inspectors 
are oppressively rigorous in their dealings with private 
firms, the object had in view being to prevent private firms 
from tendering. In considering these statements the first 
thing that suggests itself is the absence of motive on the 
part of the authorities. Why should they take the trouble 
to get rifles and guns and ammunition made at Enfield 
or Woolwich, rather than employ outside factories? So 
far as we are aware, no attempt has been made to prove 
the existence of any adequate motive. This in itself 
would be enough to invest the accusations with doubt. 
Inthe next place, it has to be proved that any of the 
great contracting firms actually have put down plant and 
machinery on the faith of Government promises. As we 
pointed out last week, it ought to be, and doubtless is, 
a matter of common knowledge that no Government is 
in a position to give any guarantee whatever that constant 
work will be found for any firm or group of firms. We 
know of one instance at least in which a firm went toa good 
deal of expense; but it did not spend a shilling on special 
plant and machinery until it had booked a Government 
order of sufficient magnitude to justify a considerable out- 
lay. The truth appears to be that many private firms have 
permitted themselves to expend money, in a measure, on 
chance. They knew that good orders might reach them. 
They had already received some, and they hoped for 
more. It is possible that they shut their eyes to the 
facts, and launched out, just as they do year after year, 
to be ready for private orders. Besides, it must not 
be forgotten that plant put down in this way does not 
necessarily depend wholly on the English Government 
for orders. The great armour-plate mills of Sheffield 
would be idle much of their time if it were not for orders 
from European Governments. It will, we think, be very 
difficult to prove that the English Government has dealt 
unfairly with private manufacturers in this way. The argu- 
ment remains that even though this be true, yet that the 
extension of Woolwich must injure the private manufac- 
turers. If there is only a limited amount of work to be 
done, the fewer the factories the more will each get. If 
the laboratories, gun factories, carriage factories, and 
other departments at Woolwich are being extended, more 
machinery being put down, mcre hinds being emplnyed, 





then less and less work will go to the great towns. 
According to “ Parlementaire,’’ such extensions have 
recently taken place, and Woolwich is working day and 
night. We have already, in our last impression, shown 
that “ Parlementaire ” is labouring under a delusion. It 
is worth while, however, to go a little more into particulars. 
It goes without saying that we have been tolerably 
familiar with the Arsenal for years. The general public 
have no difficulty in complying with the few simple 
official forms necessary to obtain admission. Since the 
publication of “ Parlementaire’s” letter we have spent 
some time in the Arsenal, for the special purpose of 
doing that which “ Parlementaire” has left undone— 
ascertaining the facts. These are very easily stated. 

In the first place, little or no building of any kind has 
taken place. Some work isin hand. The only wonder 
is that it was not done long ago. Probably the largest 
thing of the kind is the erection of a shed in the timber 
yard. It will scarcely be believed that although there is 
costly and powerful sawing machinery capable of con- 
verting the largest logs, it has hitherto stood out in the 
open air without any shelter, and the work of sawing has 
been done in hail, rain, or snow ; under the fierce glare of an 
August sun, or in the biting blasts of winter. One of the 
largest band saws in the world—a machine capable of utilis- 
ing 80-horse power—has hitherto been protected (?) by a 
crude structure of galvanised sheets which barely sufficed 
to keep out the rain. Over the space devoted to the con- 
version of logs, an adequate shelter roof carried on iron 
columns is now being put up. This is, however, in no 
way an extension in the sense that it can interfere with 
outside manufacturers. Another extension which has 
been completed some time at the end of the great gun- 
boring shop is certainly one with which contractors 
cannot grumble. Such firms as Vickers and Whitworth 
have no facilities for testing guns, and these are sent to 
Woolwich to fire their proof charges, and subsequently 
to be fitted with their sights, a delicate operation, 
requiring considerable skill in order to secure its successful 
execution. For years there was no proper place in which 
to put guns under cover. This did not matter much 
with muzzle-loaders. But the modern breech-loaders 
are fitted with complex and very costly mechanism, 
which would not be improved by standing out in weather 
unprotected; so the Government built a suitable house, 
and the floor of that house is now pretty well filled 
with large guns, many of the 67-ton type, and five out of 
six have been made by Elswick, Whitworth, or Vickers. 
There is another structure to be erected very soon, certainly 
not before it is wanted. This is a house to cover the gun 
shrinking pits. Hitherto the large guns have been shrunk 
together out in the open. The operation 1s one of con- 
siderable delicacy, and on more than one occasion it has 
been unsuccessful. The inner tube is turned very accu- 
rately; the outer tube is bored out with equal care. It 
is just too small to go on to the inner tube while it is 
cold. The inner tube stands on end in a pit, the outer 
tube is very equably heated to a temperature of about 
500 deg., and is then lifted by a crane and dropped down 
on the inner tube, and, when quite down, turned round 
to interlock the projections which prevent slipping. It 
has been found that when this work is done in a high, 
cold wind, rain or snow beating on one side of the heated 
tube, that that side has cooled, and the whole tube has 
bent so that it would not slip down on the inner tube. 
We may say that Messrs. Vickers are so well aware of the 
importance of preventing unequal loss of temperature that 
they do their shrinking in tall brick towers, the insides 
of which are provided with rings of gas pipe fitted with 
burners, so that a very high and equable temperature can 
be maintained, and all chance of undue chilling is 
obviated. It seems to us that the erection of this 
shrinking house comes none too soon. We believe that 
we have now named all the extensions in esse or in posse 
at Woolwich. We may have overlooked something, but 
if so, it must be something very small indeed. Before 
taking leave of this portion of our subject, it may be 
worth while to explain that the cost of such buildings is 
all defrayed out of the depreciation account. A certain 
sum is allowed every year for depreciation. This is more 
than sufficient to keep things in repair, and the super- 
fluity is available for such small additions to the premises 
and shops as may be deemed necessary. 

We may now consider the charge that the Arsenal is 
working overtime—driving night and day. This is only 
true of one department, that section of the laboratory in 
which the new smokeless ammunition is made. The 
construction of a cartridge involves over two dozen 
processes. The brass cartridge is stamped up by successive 
operations out of sheet brass. The bullet is of lead, 
somewhat smaller in diameter than an ordinary cedar 
pencil. It is encased in a thin jacket, made of an alloy 
somewhat resembling German silver. This jacket is 
stamped up just as the cartridges are, and the lead 
bullet is shut up in the jacket by special machinery. 
The War-office wanted several millions of rounds of 
this ammunition, and orders were given to more than 
one firm, but the firms could not execute them, and there 
was a difficulty about the brass, which could not be 
obtained of the proper stamping quality. This was got 
over. Then came the difficulty about size. The cart- 
ridges have to pass through one hole in a steel plate, 
just a sliding fit, and they must not pass through another 
hole in the same plate without forcing. If the ammuni- 
tion does not comply with this condition it is useless. 
At last all the difficulties appear to have been removed, 
and the delivery of cartridges, long after the time 
promised by the contractors, has commenced ; but, mean- 
while, Woolwich had to work overtime to complete 
the order. 

Without unduly extending the length of this article it 
would be impossible to consider in any detail the nature 
of the relations which obtain between the private manu- 
facturer and the Government inspector. It may be said 
that certain firms never have any trouble, while others 
are in continual trouble. The reason is that the latter 
have had little experience in Government work, and 10 
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adequate conception of the excellence of material and 
workmanship demanded. It is no light thing to be able 
to put all the parts of 20,000 magazine rifles, for example, 
into boxes, just as they are delivered, and then to be able 
to put the rifles together with no tool but a screw driver. 
Absolute interchangeability is essential, and for this the 
work must be made to gauges in which the thousandth 
part of an inch becomes a considerable fraction. In 
the making of harness, again, not only must the harness 
comply with the pattern in every respect, but the leather 
must be of an excellence once common enough when 
the hides lay for two years in pits with the best English 
oak bark, but now rare, thanks to the chemist who has 
taught Bermondsey how to make leather in three months. 
But it must not be said that Woolwich throws unreason- 
able difficulties in the way; on the contrary, it is the 
desire of those in authority there to help contractors, 
and, in point of fact, Woolwich is always ready to supply 
instructions, or advice, or materials which cannot be got 
elsewhere to the contractors; and we have no hesitation 
in saying, that on the whole the relations of the manu- 
facturers and Woolwich have been, and are always, 
friendly. 

It is a suggestive coincidence that in the same week 
that Colonel Howard Vincent interrogated Mr. Stanhope 
as we have seen, a meeting of 1500 of the employés of the 
Enfield Rifle Factory was held, and several speakers pro- 
tested against the works being converted into “ repairing 
shops” only, whilst orders for rifles were being sent to 
the Old Ford Small Arms Factory, to Birmingham, and 
elsewhere. It was unanimously agreed, on the motion of 
Mr. Barrass, the chairman, to form a deputation to wait 
on Captain F. Bowles, M.P., and the Secretary of State 
for War, in reference to the discharge of hands from 
Enfield ; and also to protest against a growing inclination 
on the part of the War-office to make the establishment 
at Enfield a place merely of reparation when the work 
could be done cheaper there than at any other manu- 
factory. It seems that “ Parlementaire” has left 
Enfield unvisited as well as Woolwich. 


FRENCH TRIALS OF ELSWICK QUICK-FIRE GUNS. 


We have received an account of a trial of Elswick 
quick-fire guns in comparison with the French guns con- 
verted to quick-fire action for the navy, in the Journal 
des Debats. The report is couched in measured and 
sober language, and apparently the writer wishes to bear 
in mind some circumstances which place the English 
guns at a disadvantage with their French rivals, such as 
the fact that the English guns were much heavier, and 
could not naturally be expected to fire so quickly as the 
French guns. Such being the tone of the report, it is 
disheartening to read that the English guns did not 
acquit themselves at all as could be desired. We may 
say at once, however, that we regard the trial, as far as 
the circumstances are reported, to be absolutely worth- 
less for purposes of comparison, and the report is, there- 
fore, only likely to mislead a reader. We do not wish to 
be misunderstood. We are not blaming the writer of 
the report, nor are we denying that the trial may not 
have taught the French authorities something. What 
we do plainly say is that the account is worthless as a 
statement of what Elswick guns can do if they get any 
reasonable chance given to them. 

We could have pictured an account of a trial when 
Elswick guns had been beaten in speed because their 
rivals fired faster than they are known to be able to fire, 
but a trial for speed in which two rounds are got off in a 
a minute is no trial for speed at all. We may put it 
this way, suppose that the winner of the English Derby 
goes over to France for a race, and the news comes 
that he has been beaten, we at once conclude that he 
has met with a splendid adversary, for whom we con- 
ceive due respect. If, however, a full account after- 
wards follows, in which it appears that the English 
horse only succeeded in galloping at the rate of ten 
miles an hour, the whole value of the race is gone. 
There was something so terribly wrong that the affair 
could not be regarded as any test of speed at all, and 
it would be right at once to remove any impression 
left by it on the minds of those who had heard it. If 
Frenchman were to quote the victory to an English 
jockey the reply, ‘ Yes, at ten miles an hour,” would 
be probably all the answer that would be necessary. 
So here, any artilleryman on being told that the 
French converted quick-fire guns have beaten those 
from Elswick need only reply, “La vitesse du tir 
a donc été de deux coups 4 la minute.” We might 
appeal to Canet himself whether he would consider 
it a victory for his quick-fire guns to beat such 
a record, which is, in fact, not quick-fire at all. It 
may naturally be replied that the Armstrong gear was 
so ill-contrived that this rate was due to hitches and 
irregularities. This, however, does not appear to be the 
case. The fact appears to be that the gunners fired very 
slowly. We do not wish to say that they were awkward. 
We have a high respect for French gunnery, having seen 
it admirably carried out. We should certainly not wish 
to suggest that they fired slowly on purpose. We only 
repeat that their own report of ‘‘ deux coups 4 la minute,’ 
disposes of the value of the trial as any trial for speed. 

It is time, however, to give an abbreviated translation 
of the report itself:—‘‘ Last Thursday the Minister of 
Marine went to the Polygon of Sevran Livry, where in his 
presence were made interesting trials with quick-fire 
guns. First were tried Armstrong guns of 12 and licm., 
bought some months since from Elswick, of the pattern of 
the English Navy; then followed firing from a 10cm. 
converted French naval gun, and lastly came a trial of 
Maxim guns of 47 and 65mm. The Armstrong 12cm. 
gun fired five rounds for rapidity at two targets placed at 
120m. distance, 6 m. apart from centre to centre, laying 
alternately at the two, and varying the height of the 
bull’s eye in order to imitate service conditions. The five 
rounds were fired in 75 sec.; that is, at a rate of four 
rounds per minute. The muzzle velocity was 590 m. 
(1936ft.), the pressure on the breech 2300 kilos. The Arm- 


strong 15cm. gun then fired in 2 min. 20 sec. five rounds at 
the centre of a target at 120m., or two rounds per minute. 
Muzzle velocity, 650m. (2133ft.); pressure, 2300 kilos. 
The converted naval 10 cm. gun, model 1884, of 28 
calibres, next fired like the Armstrong 12 cm. gun, de- 
livering ten rounds in ninety-five seconds, or a little over 
six blows per minute; muzzle velocity, 560 m. (1887ft.) ; 
pressure, 2200 kilos. It is expected to gain two rounds 
a minute by a modification of the lanyard.” Maxim 
47 and 65 mm. guns were finally fired. The rate is not 
given, but only the fact that two interruptions took 
place. The report continues :— 

“Tt is to be remarked that the Armstrong guns of 12 
and 15 cm. fired respectively four and two rounds per 
minute, and our converted 10 cm. guns a mean of six 
rounds. It is true that this piece is of smaller calibre 
than the English guns, but it is loaded by a single motion 
like a small arm. The projectile and charge are united 
in @ copper case, while the Armstrong 12 and 15 cm. 
guns receive their projectile and charge in succession, 
just like an ordinary gun, which causes an appreciable 
loss of time. 

“Doubtless it will be said that our comparison is not 
exact, since the French 10 cm. gun is lighter and more 
easily worked than the English, which is true, and, to 
judge fairly, it is necessary to introduce another element 
of comparison which is found in the 14 cm. gun, model 
1884, recently converted and tested at Gavre. On 
December 24th last, without aiming, this gun fired ten 
rounds in about sixty-nine seconds, and at a target in 
seventy-six seconds. Undoubtedly this piece gave better 
results than the corresponding Armstrong guns. The 
muzzle velocity was about 643 m. (2110ft.). Thus the 
converted gun is far from being a failure. It is not so 
good as the long pieces in course of construction at 
Ruelle, or those furnished by M. Canet to the Chilian 
Navy, but without contradiction it is superior to the 
Armstrong guns supplied to English and Italian navies. 
We have to add, however, that if we have good specimens 
of quick-fire guns we have too few of them. It is neces- 
sary to hasten their manufacture and to obtain the neces- 
sary money for this purpose.” 

Before adding a word or two on this report, we may 
mention that on January 13th last, a small lively gun- 
boat in the British Navy fired a 6in. Armstrong quick-fire 
gun with the following results. Ten rounds were fired 
in 1 min. 57°8 sec., ten more in 1 min. 598 sec., and a 
third series of ten in 1 min. 58°3 sec., at targets. There 
was a fresh breeze, and the boat was steaming and rolling, 
and the bearing of the target continually changing. It 
will be seen that on this occasion, under actual service 
conditions, a rate of fire was achieved of rather over five 
rounds per minute, while from a fixed platform in the 
French trial only two rounds per minute were got off. 
It would weaken the simple force of these facts to dwell 
longer on them. For some reason the French experi- 
mental gunners did not fire at half the rate of the 
English sailors knocking about in their gunboat. 

Two points more in the report should be noted. It is 
stated that the Armstrong 12 cm. (4°7in.) gun, as well 
as the 6in. has its projectile separated from its powder 
charge. This, says the report, brings the gun to the 
precise conditions of ordinary guns :—“‘Absolument comme 
cela se pratique avec les canons ordinaires.” In these 
two large calibres the projectile is certainly separated 
from its charge, because it has been found by experience to 
be more convenient. The projectile of the 6in. gun weighs 
1001b. This is considerably heavier than the French 
15 cm. projectile, which weighs 882 lb., and experience 
has shown that with the heavy copper cartridge and 
powder charge it was both inconveniently heavy for 
continued working, and also that it involved com- 
plication in magazine arrangements. The last con- 
sideration applies to the 4-7in. gun. No writer 
who understands the question could say that this 
absolutely does away with quick loading. In or- 
dinary guns, not only do the projectile and charge 
enter separately, but also the priming arrangement is 
separate, and the breech is closed by different successive 
movements varying with the system. With quick- 
loading proper, projectile, charge, and primer enter the 
gun in one case, and the breech closes with one movement. 
In the 6in. and 4-7in. Armstrong the only modification is 
that the projectile and charge and primer enter in two 
cases; but with such weights as nearly 1501b. probably, 
it can, we think, be easily conceived that experience 
might show that this is a better arrangement for con- 
tinuous fire on an unsteady platform; and we would 
remind our readers that England is dealing with this 
subject after some years’ extended experience. With 
us the question has got beyond the experimental stage 
into one that has been tried under service conditions. 
This cannot be said yet to be the case in France. 
Then, lastly, we would point out that the report, when 
it wishes to compare a French gun of 14 em. (5-5in) 
with the English guns, takes the case of one having fired 
ten rounds once without aiming and once at a presumably 
fixed target at Givre. Need we say that is no comparison 
with English pieces firing alternately at two targets, with 
bull’s eyes varied for each round. 

We can now dismiss this report. To say more would 
be to “protest too much.” There is nothing, we trust, 
in the above inconsistent with a wish to see a fair trial 
between English and French quick-firing guns. By all 
means let Canet guns or French converted guns show 
that they can fire more quickly than our own; but we 
need not tell any French artillerist that the rate will 
have to be something more than two and four rounds per 
minute. 
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THE TRANSANDINE RAILWAY. 

SaTIsFacTory progress is being made on the Transandine 
Railway, which is to connect the Argentine Republic with 
the Pacific coast of Chili. The following statement has been 
furnished :—The work is important from two distinct points 
of view. The engineering difficulties can only be surmounted 





by skill and great perseverance. Indeed, it is only possible 








to appreciate the magnitude of the undertaking when ong 
realises that mountains, clad with perpetual snow, are to be 
pierced by tunnels over 10,000ft. above the sea; that the 
only approach is by means of mule tracks, impassable for six 
months in the year; and that food, material, and machine 
have to be carried four days’ journey on the backs of mules 
over paths so steep and tortuous that only single loads of 
moderate dimensions can be carried. The country through 
which the line passes—a great part of it little frequenteq— 
presents objects of interest from an ene, mercantile 
and commercial standpoint, although there are long stretches 
of sandy banks and mountain passes. The fertile plaing of 
the pampas and the vineyards near the Andes offer a field of 
enterprise to the farmer and agriculturist, and when the 
cattle reared on the pampas can be carried in a few hours 
over the Andes by the new line, instead of having to be 
driven for days over the mountains, where food is scarce, the 
productive powers of the country will doubtless be utilised to 
an extent hitherto impossible. The railway will, when com. 
pleted, form, as we have already stated, the final connecting 
link in the trans-continental railway between Buenos Ayres, 
the capital of the Argentine Republic, on the Atlantic coast, 
with Valparaiso, the chief seaport of Chili, on the Pacific 
coast, and unite the railway systems of the two most 
important republics in South America. The distance 
between Buenos Ayres and Valparaiso by trans-continenta) 
railway will be about 850 miles, of which 757 miles are ip 
Argentine and 93 miles in Chilian territory. The whole of 
the Argentine section was included in the original concession 
to Messrs. Clark, but 220 miles from Villa Mercedes to 
Mendoza were constructed by the Government. They were 
——e bought by Messrs. Clark, and now form the 
Argentine Great Western system. The 428 miles from 
Buenos Ayres to Villa Mercedes were built by Messrs. Clark, 
and now constitute the main line of the Buenos Ayres and 
Pacific Railway. Both these lines have a gauge of 5ft. Gin., 
the standard broad gauge of the country. The remaining 
109 miles from Mendoza to the frontier are under construc. 
tion, and form part of the Transandine Railway. On the 
Chilian side the distance from Valparaiso to the frontier is 
93 miles, of which 53 miles to Santa Rosa are built to the 
4ft. 84in. gauge, and have been worked for some years by the 
Chilian Government, leaving 40 miles from Santa Rosa to the 
frontier, which are now under construction by Messrs. Clark. 
Messrs. Clark have, however, the whole of this mountain 
railway in hand, 109 miles on the Argentine side which they 
are constructing for the English Company, called the Buenos 
Ayres and Valparaiso Transandine Railway Company, 
Limited, and 40 miles on the Chilian side called Clark’s 
Transandine Railway, which they are constructing on their 
own account, making a total length of 149 miles, the whole 
of which is of a mountainous character, presenting engineer- 
ing difficulties of exceptional magnitude. The starting 
point, Mendoza, is 2376ft., and the terminus at Santa Rosa 
2704ft. above sea level. The lowest pass between these points 
attains an elevation of 12,467ft. above sea level, or about 
10,000ft. above the termini. A careful survey showed that 
to carry a surface line, with ients that could be worked 
profitably by adhesion, would entail a considerable develop- 
ment, adding materially to the mileage without providing 
any security against snow and avalanches, It was therefore 
decided to adopt the Abt rack system with 3 per cent. 
gradients for a portion of the line, and to carry the line in 
tunnels for a considerable distance in those portions where 
snow and avalanches had to be encountered; and at the 
summit, where 2000ft. in altitude could be saved by a tunnel 
three miles in length. It has been finally arranged that the 
first 84 miles of the line from Mendoza are to be constructed 
with gradients not exceeding 2} per cent., worked by adhesion. 
The locomotives to be used in the remaining 65 miles will be 
constructed so that they can work either by adhesion or by 
use of toothed wheels, thus enabling short sections of rack to 
be introduced where required. The longest section of rack, 
which will be about ten miles, will be at the summit. 


THE THREATENED STOPPAGE OF THE COLLIERIES. 


THROUGHOUT the iron and kindred trades considerable 
interest prevails in respect to the decision of the Miners’ 
Federation to shut down the collieries from the 12th March, 
in order to reduce the stocks of coal in the country, and, if 
possible, prevent a reduction of wages. Considering the 
temper of the men, there can be no doubt but that one of the 
largest stoppages ever known in connection with the coal 
trade will take place. Those most intimately connected with 
the miner know how easy it is to get him to strike, but 
how difficult sometimes it is to get him reinstated in his old 

sition. The leaders of the movement do not appear to 

ave fairly considered the after consequences of so destructive 
&@ movement as they have encouraged. It is assumed that the 
miner will not care to ask for assistance from his own funds for 
a fortnight or more, and that at the end of that period coal- 
owners will be standing with open arms to get the men back 
again, even at an increase of wage. Such, however, may not 
be the case. Although many of the coalowners look on 
the movement with indifference, there is a feeling abroad 
that if once the pits are shut down they may not be so 
readily re-opened as the miners’ leaders could desire. 
The stoppage will without doubt entail untold hardships on 
many trades far remote from the coal industries. In some of 
the most important iron smelting districts the owners of blast 
furnaces have already made known to coke producers that 
they will not pay a Rome prices for coal and coke, and 
that in the event of supplies being doubtful or troublesome 
to procure, they will damp down their furnaces. In the 
manufacturing districts a like feeling prevails, and some 
serious stoppages of work may be looked for. Even amongst 
miners’ leaders opinions differ as to the best course to stave 
off a general reduction of wages. It is pointed out that the 
best and safest course would have been to have allowed all 
the men employed in Cumberland, Scotland, and Durham to 
have come out and joined the Federation. They could then 
have been supported from the accumulated funds, and by 
levies paid by those at work. As it is they have destroyed, 
or are about to destroy, “the goose that ~~ the golden 
egg,”’ and throw the men on the funds which have accumu- 
lated, but which are totally inadequate to meet the strain 
which will be put upon them. 


THE DRAINAGE OF PARIS. 


THE revelations that have been recently made concerning 
the drainage system of Paris do not entirely bear out the 
idea formerly entertained that the French capital is the most 
efficiently drained city in the world. The enormous net- 
work of sewers planned and begun thirty years ago by 
Belgrand, under almost insuperable difficulties, would seem 





to be amply sufficient to meet the needs of Paris. It is 
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ident, however, that this system is far from being perfect. 
it is, indeed, so bad in the neighbourhood of the grand 
poulevards that it is astonishing that the sewers have not 
peen productive of serious fevers and plagues ; and this risk 
js further increased by the enormous quantities of sewage 

hich are emptied into the Seine, from whence, in the height 
sisummer, water is frequently drawn for household purposes. 
The main reason wh the drainage system of Paris is not 
in an efficient state is the fact that the plan conceived by 
Belgrand has not yet been carried out. This was explained 
with unaccustomed frankness by the chief engineer, who 
was called last week to give evidence upon the subject before 
the members of the Municipal Council. He said that of the 
360 kilometres of drains that already composed the sewage 
system only 400 kilometres had a sufficient fall to allow of 
the carrying out of the scheme for the efficient drainage of 
Paris. In the absence of funds nothing had hitherto been 
done to put them iv proper order. Likewise, the works at 
Achéres, where it had been decided to convey the sewage for 
purification by filtration through the soil, were in complete 
abeyance, and at one point only had operations been begun. 
In order to complete the drainage system at Paris, and to 
carry out the works that have been authorised at Achéres, 
a sum of more than two and a-half millions will be required. 
When that sum is available there will be a prospect of Paris 
being put into a perfectly sanitary state, but unfortunately 
there is little likelihood of this money forthcoming while the 
Municipal Council have so many irons in the fire that will 
require an expenditure of several more millions. Therefore, 
the over-populated city of Paris will still have to suffer the 
ever-growing evil of inefficient drainage and the pollution 
of the Seine to an extent that must at some time or another 
spread disease among the tightly-packed inhabitants. 


THE IRON GATES OF THE DANUBE, 


Tue engineers who are engaged in the undertaking of clear- 
ing away the rocks that encumber the Danube at Orsova, are 
beginning to experience difficulties that they had not foreseen. 
When the work for the removal of the Iron Gates was put in 
hand by the Minister at Buda-Pesth, it was expected that its 
completion would have great consequences for trade, since the 
rocks which come up nearly to the surface of the water will 
at present only allow of the passage of steamers when the 
river is very full. Transport is effected as a rule by unloading 
the steamers and conveying the goods by means of shallow 
boats, which are themselves sometimes stopped when the 
water is low. Since 1890 the work has been actively carried 
forward by the thirty engineers and 4000 workmen who are 
engaged upon the undertaking. But the difficulties are to 
come. Not only is it feared that progress may be arrested— 
or at all events very slow—at Greben and at the first cataracts, 
but the engineers have discovered that the work of removing 
the rocks is not such an easy task as they had imagined. 
The rock is so hard that the boring machines break upon it. 
Moreover, the engineers have miscalculated the depth of the 
river. They have to make a dam seven kilometres in length, 
and they thought that the water was sufficiently shallow to 
enable them to do this by dropping the blocks of stone from 
the surface. The blocks, however, do not fall in their places 
and a great deal more stone than they had provided for has 
had to be used. Already as much as 600,000 cubic metres of 
stone have been dropped into the river. Notwithstanding 
these unforeseen difficulties, it is expected that the work will 
be completed before the time stipulated—the end of 1895— 
and that it will not materially exceed the estimated cost of 
£800,000. But will the end justify this expenditure? That 
is the question which is agitating the minds of people in 
Hungary. If the removal of the rocks would facilitate trans- 
port by the river an expenditure of three times that sum 
would not be excessive, but it is feared that the doing away 
of the Iron Gates will allow of such a rush of water that 
traffic up the river will only be possible by means of powerful 
and costly towing. 


COMFORTABLE TRAVELLING, 


THe Midland Railway Company is again increasing the 
comforts of the passengers by its line. Nine years ago the 
company introduced the Pullman parlour cars and third- 
class cars. The latter were not liked by the travelling public, 
and after a few years’ trial were removed, The Midland 
Company is now going a step or two farther. The present 
parlour cars are to be converted into first-class dining cars, 
and the third-class cars are to be brought back, with this 
difference, that they will be dining cars. For long distance 
journeys, it is expected they will be very useful and appre- 
ciated by the travelling public. The Midland is also about 
to provide third-class sleeping berths, which will be a great 
boon to third-class passengers travelling during the night 
between extreme points. In November last the Company 
commenced a new system of warming its first-class 
carriages, by using hot water from the boiler of the 
locomotive. The pipes were laid round the compartment, 
the passengers thus sitting in a circle of warmth. The result 
the traveller found exceedingly agreeable, and rendering the 
old warming pan unnecessary. This experiment having 
proved successful, is to be generally applied throughout the 
trains. The driver has control of the apparatus, and can 
regulate the heat to the extent required. 
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Robert Fulton, ‘Makers of America.” By Ropert H. 
THurston. New York: Dodd, Mead,and Co. 1892. 
Tuts little book is nominally a biography of Robert 
Fulton, but actually a brief history of steam navigation. 
Even Robert H. Thurston, whose ability as a writer is 
fully accepted, could not fill 190 pages with personal 
statistics of Fulton. We do not wish to detract at all 
from that famous engineer’s reputation; but his career 
was scarcely prolific enough in useful invention to merit 
all the eulogies that the author has heaped upon him. 
With all the most careful treatment the writer has found 
it difficult to maintain throughout that Fulton did all he 
is said to have done. By his own showing the Stevenses, 
father and son, contributed as much, if not more, to 
steam navigation. Many pages have been devoted to a 
cursory review of the younger Stevens’ work, and it is 
with apparent regret that the author leaves him to return 
to the real subject of his book. The volume is probably 
intended for general readers, and as such must not be 
criticised too severely in a scientificjournal. We will 
therefore merely mention that the first chapter is a 
sketchy history of the steam engine, adorned by that 





block of Hero’s engine without which no such history 
could be complete ; and the last chapter is a review of 
steamship progress in the last few decades. The illustra- 
tions in this section are chiefly remarkable for their lack 
of definition. Here and there, however, throughout the 
work we come across passages borrowed from Fulton’s 
letters and papers, and a chapter on submarine warfare 
with Fulton’s notes and sketches of ordnance experiments, 
which are of great interest. 


The Practical Engineer’s Handbook: comprising a Treatise 
on rn Engines and Boilers, Marine, Locomotive, and 
Stationary, and containing a large Collection of Rules and 
Practical Data relating to Recent Practice in Designing and 
Constructing all kinds of Boilers, Engines, and other 
Engineering Work ; the whole constituting a Comprehensive 
Key to the Board of Trade and other Examinations for 
Certificates of Competency in Modern Mechanical En- 
gineering. By Water S. Hutton, Author of ‘ Works’ 
Manager’s Handbook for Engineers. London: Crosby 
Lockwood and Son. 1892. 

Tus is the fourth edition, within a very short period, of 
a book which, as we have said from the first, is one of 
the most useful practical handbooks now published for 
the use of English engineers, chiefly those occupied in the 
branches generally comprised in mechanical and struc- 
tural engineering. Very few alterations have been made 
in this new edition, and as the third edition appeared in 
the middle of 1890—see THE ENGINEER of 22nd August, 
1890—there has not been much reason for change in 
connection with the part relating to boiler plates, tubes, 
and furnaces. An alteration has been made at pages 167 
and 168, and some omissions have been made in order to 
include Lloyd’s rules for furnace tubes of boilers. The 
addition is a valuable one, but someofthe omissions in 
this place were not desirable. In fact, there are very 
few parts of the book from which omissions may be made 
without incurring a loss. There are, however, here and 
there paragraphs which might be dispensed with, so as to 
secure more correct information. For instance, there is 
a paragraph on page 379, on the maximum economy of 
steam, which is of no use to those who would be most 
likely to make use of the book. As in previous editions, 
the work of the printer and publisher is well done, and 
the index seems to be a satisfactory one; but the very 
thick paper which is used, instead of a thinner tough 
paper, makes the use of the book difficult and often very 
annoying. There is no reason why the thin paper such 
as is used in many books that could be named should not 
be used in the volume before us. 


A General Plan of the Various Main Reef Properties in the 
Witwatersrand Gold Fields, South African Republic. By 
Ewan Currey and BurtonTucker. D.E. fol., three sheets. 
London: Edward Stanford. 1892. 

Upon this map—compiled in August, 1891—the authors, 
who are the surveyors to the Transvaal Government, 
have shown the boundaries of the original farms and the 
numerous mijnpachats, or concessions, into which these 
have been divided. The outcrop of the main reef or bed 
of conglomerate, which is now so extensively mined and 
crushed for its contained gold, is shown in a continuous 
red line wherever it has been proved, and by dotted lines 
along its probable continuations. The scale is about 2in. to 
one mile; but even on this comparatively small scale, it 
requires a map nearly 9}ft. long to show the present deve- 
lopment of this most interesting mineral deposit, which is 
now producing more than 3000 grains of gold daily. 
The names of the companies, which are very numerous, 
with the extent of their holdings, and the dip of the reef in 
their workings, is given in tables placed for easy reference 
upon the plan. As this is the first good map of the Rand 
made from actual surveys, the information that it contains 
cannot fail to be of value to those interested in the 
mining companies of the district, as well as for the more 
general purposes of study and reference. The name of 
the publisher is a sufficient guarantee for the character of 
the lithography and general get-up of the map. 
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The Practical Engineer’s Handbook: comprising a Treatise on 
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relating to Recent Practice in Designing and Constructing all kinds 
of Engines, Boilers, and other Engineering Works; the whole con- 
stituting a Comprehensive Key to the Board of Trade and other 
Examinations for Certificates of Competency in Modern Mechanical 
Engineering. By Walter S. Hutton. With upwards of 370 illus- 
trations. Fourth edition. Carefully revised, with additions. 
London : Crosby Lockwood and Son. 1892. 





TRIPLE EXPANSION ENGINES IN THE MER. 
CANTILE MARINE. 


By ALEXANDER DALRYMPLE. 


Resvtts of trials of compound engines of the mercan- 
tile type have appeared in the pages of THE ENGINEER 
from time to time. They invariably have been obtained 
by most efficient staffs of scientific observers, under the 
most favourable possible circumstances. The results of 
trials of a tri-compound engine of the mercantile type 
form the subject of the following article, which have 
been obtained from observations made by the vessel’s 
staff of engineers only. 

It is not necessary to give a minute report of how the 
trials were conducted, because it would not be worth the 
reproduction. But a few notes on the measurement of 
the coal, &c., and of the feed-water in particular, may be 
worth the reproduction. On the day of the first trial, 
the coal consumed had been in the bunkers for thirty- 
eight days. A portion of its natural moisture would 
doubtless have been evaporated in an average tempera- 
ture of 95 deg. Fah. The coal was weighed in canvas 
bags, and a quantity of it stowed in a passage between 
the boilers, before each trial commenced. A Salter’s 
spring balance was used. I do not think the balance 
was graduated in this latitude, nor at the temperature 
corresponding to that of the stokehold when it was used. 
The mass of coal labelled one ton in Cardiff would differ 
from the mass labelled one ton in the latitude of the 
trial. The class of coal was Nixon’s navigation, and its 
calorific value assumed to be that of average South Wales 


coal. 

The boilers had been, on the date of the first trial, 
under steam thirteen days; the heating surfaces would 
have received a fair coating of soot throughout; but the 
tubes were cleaned at Las Palmas five days before the 
trial. During previous trials conducted with this machi- 
nery Lascar stokers worked the furnaces, but on this 
occasion European stokers did so. The method of 
stoking in the two cases differs greatly. The Lascar 
stokes lightly and frequently, he pours the heat into the 
boiler with a regularity approaching that with which it 
leaves the boiler by the main steam pipe; consequently 
he maintains a steady pressure. The European stokes 
heavily and seldom, he works the damper, he does not 
pour the heat steadily into the boiler; consequently the 
pressure is not steadily maintained. But the European 
method is by far the most economical. This is all I can 
say for the European stoker. When the heater was 
engaged stoking was free and easy. It was quite the 
reverse when the heater was disengaged, slices were 
brought into requisition and freely applied. The feed 
heater was disengaged some time before the second trial 
commenced, to allow the differing temperatures to become 
constant. 

Each trial commenced at 6 a.m., and things were so 
arranged that the steam pressure was at its maximum 
and the fires ready to be charged with weighed coal soon 
after 6 o’clock. Each trial was terminated as soon after 
12 o’clock noon as the steam pressure commenced to 
waver. The trials were of somewhat short duration. 
They could not have been successfully prolonged because 
of the limited number of men to keep up the supply of 
weighed coal. 

The cylinders are situated in the order of high, inter- 
mediate, and low. They are not jacketted, but the high- 
pressure exhaust envelopes. the outer walls of the high- 
pressure cylinder when on its way to the intermediate 
receiver ; likewise does that of the intermediate cylinder 
when on its way to the low-pressure receiver. I write 
“outer walls,” because to the high and intermediate 
cylinders liners are fitted. The vertical external surfaces 
are coated with a non-conducting cement under a cover- 
ing of teak wood. The drain cocks on the bottoms of the . 
intermediate and low-pressure receivers and cylinders 
are adjusted to drain these places. They are always so 
adjusted when the engines are working. They drain 
into the condenser. The grades of cut-off were the same 
during each trial for the high and intermediate cylinders. 
The cut-off in the low-pressure was later for the second 
trial than for the first, and more circulating water was 
applied to the condenser. These were the only alterations 
made to the set of the gear. 

The indicated horse-power was calculated from the 
mean of three sets of diagrams. The connection from 
each end of each cylinder to its indicator cock is of usual 
design. Had a connection been fitted from each receiver 
to its corresponding cylinder indicator cock, another line 
would have appeared over each steam admission and 
expansion line in each diagram, the appearance of which 
would have added interest to the diagram. There are 
no feed-pumps on the main engines. The air pump 
delivers the feed- water into a cylindrical reservoir, 
over which are situated Weir’s direct-acting dupli- 
cate feed pumps. One feed pump discharges from 
the reservoir to the heater; its neighbour discharges 
from the heater to the boilers. The exhaust steam 
from each feed pump cylinder is directed into the steam 
supply pipe from the low-pressure receiver to the feed 
heater. When the heater is engaged, it is immaterial if 
we consider that this exhaust steam goes to the heater 
or to the low-pressure receiver; but when the heater is 
disengaged, this steam must go to the low-pressure 
receiver. The feed pumps deal with all the water that 
goes into the boilers. Distilled supplementary feed was 
not used, nor was it required during either of the trials. 
A counter is attached to and worked by each pump. 
Each counter registers a unit for two strokes. The 
efficiency of each pump is unity. To approach accuracy 
in the measurement of the feed-water by means of these 
pumps, it is essential that the pumps be in excellent 
working order; that the water piston packing rings be a 
good mechanical fit to their chambers ; that each ring be 
so fitted that it cannot collapse; that the correct length 
of the stroke of the pump be observed ; and that the rate 
of leakage of water past the piston be accurately tested. 

The first three conditions require no explanation. The 
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length of the stroke will vary a little at times; the 
variation was from 0 to jin. to fin.; but the variation is 
equally as liable to be positive as negative. That stroke 
can be measured which the pump makes most frequently 
between two marks. The length of the stroke was 20}in. 
and the capacity of the pump 101787 cubic inches for the 
first trial; for the second the stroke was 20}%in., and 
capacity 1035°156 cubic inches. This refers only to the 
pump which discharged to the boilers. The difference 
criginates in the altered conditions as to temperature of 
water, and to pressure in the heater, when the latter is 
disengaged. 

To test the rate of leakage past the water piston, the 
discharge valves were shut tight. If the pistons were 
perfect, the pumps would stop; they would remain in 
one position. But the pumps do not stop. They con- 
tinue to move ; and the number of strokes, or fractions 
of a stroke, made during one minute, is a measure of the 
rate of leakage. The air pump, meanwhile, discharges 
harmlessly to the bilges. This operation was conducted 
before and after each trial, and a mean obtained. For 
the first trial, the rate of leakage was 2°03 strokes; for 
the second, 1-94 strokes per minute. During the first 
trial 6238 strokes, during the second 5882 strokes were 
registered. One cubic inch of fresh water at 39 deg. Fah. 
weighs °03612lb. At 212deg. Fah. the volume of that 
weight of water becomes 1-043 cubic inch. This correc- 
tion has been applied, and the results are given in the 
table of data. 

The twisting moment diagrams have been produced 
from the diagrams of the first trial. It will be observed 
that the sequence of the cranks is high, low, and inter- 
mediate. The influence of the connecting-rod, the 
centrifugal effect of the reciprocating masses assumed 
to be collected round and revolving with the crank pin, 
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the effect of the vertical movement, and the work 
expended on the circulating water, have each been con- 
sidered, and the diagrams modified accordingly. The 
diameter of the crank-shaft, calculated from the maximum 
twisting moment, works out to 133in., and to 14in. from 
other diagrams taken when the engines developed 
maximum power. The actual diameter of the crank- 
shaft is 14}in. 

It is an unfortunate peculiarity that the engineer’s 
log-book cannot be made to show such a low rate of 
consumption of coal per day, as has been obtained during 
these trials. The discrepancy increases as the number 
of coaling ports abroad at which the vessel calls during a 
voyage. 

The opinion prevails, generally, that as the feed-water 
passes through the heater, cylinder oil is intercepted. 
That such is the case when the heater is new, and its 
surfaces fresh from the foundry, there is no doubt. But 
after these surfaces have acquired an oily coating no 
more cylinder oil is intercepted. The whole of it passes 
on to the boilers. If we would intercept cylinder oil we 
should seek that place where the temperature in the 
cycle is lowest to introduce our appliance. That place 
may be anywhere between the bottom of the condenser 
and the hot well. 

I would like to have caused a curve to appear on the 
twisting moment diagram, illustrative of the power 
expended to produce rotation of the wake of the pro- 
peller. But my diagrams would have required to be 
inconveniently magnified to have rendered the curve at 
all intelligible. I neversaw the wake from a steamship’s 





propeller rotate so as to even resemble a loosely twisted 
rope. But that it tends to rotate so as to resemble a 
loosely twisted rope, I have no reason to doubt. A three- 
bladed propeller was fitted some years ago toa paint 
mixing cistern; when the paint was a nice thickness, and 
the propeller caused to rotate, the wake from that pro- 
peller did rotate, it did resemble a loosely twisted rope. 


We illustrate the rotation of the wake in our workshops | 


every day. We take an ordinary drill, feather it nicely, 
and drill a hole into a good piece of malleable iron. Two 
parings come away from the drill; but for the material 
which forms the shank of the drill, the two parings, each 
curling round an axis of its own, would combine and 
curve rotatingly on the axis of the drill. They would 
resemble a most beautiful doubly twisted rope. The 
same thing takes place, but in a modified form, when we 
take a cut along a cylindrical malleable iron shaft in a 
turning lathe. In the first case the propeller element has 
two blades—the cutting edges of the drill. In the second 
the propeller element has one blade—the cutting instru- 
ment—which is fixed relatively to the revolving shaft, 
but free to travel parallel to the axis of the shaft. The 
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| 
| are applied to one end, whilst sensitive ther 
register the heat conducted to the other end of 
A great difference is observed in the rate of conductivity. 
Set the pieces of the cut bar jin. apart, and how mu \ 
greater will be the difference in the rate of conductivity » 
| Develope circularly these pieces of bar; a tranewen, 
section of our cylinder liner and middle wall is the result, 
and the above reasoning will apply. We treat ag ; 
| negligible quantity that heat which radiates from the 
| main stop valves, the main steam pipe flanges the 
| boiler fronts and bottoms. I intend to treat as a. ne ; 
| ligible quantity that which may radiate across the 
space from the liner to the middle wall. Air is g bea 
conductor of heat, but air is diathermanous. . 
I am now led to consider that from the cylinder line; 
| outwards no heat escapes ; that the liner approaches 


Mometers 
each bar 


it were, the state of being a non-conductor of heat, pe 


that to admit live steam to the air space would be 
superfluous. In steam-jacketting cylinders of the best 
possible practice, and under the most favourable con. 
ditions, the effect of the jacket cannot ke other than 
superficial. That is to say—the heat in the walls of 






























DIAGRAM OF CRANK MOMENTS 


first case compares with the actual propeller, element for 
element, likewise do their relative motions. In the second 
case, the propeller element is fixed, and the cylinder-of- 
water-cut-out-by-the-propeller element revolves; still 
their relative motions are exactly the same. We see that 
when the drill in the one case, or the cutting instrument 
in the other, is producing disruption of the material, the 
power expended is considerable, and that to curl away 
and cause to rotate the doubly-twisted rope, the power 
expended is inconsiderable. 

ask those versed in the kinematics of machines. Are 
the results of these illustrations not strictly comparable 
with the actual propeller? The media only differ. 
Media have been chosen favourable to the illustrations. 
Other illustrations can be introduced, notably that of a 
windmill. It is not necessary to go over the reasoning. 
If through the model of a windmill wheel we project a 
current of air, the wheel will rotate. We charge the 
current with dust—coal dust if we wish—project a beam 
of light along the current of air. Clear and distinct will 
be the resemblance of the wake to a loosely-twisted rope. 
Introduce to the illuminated dusty current another 
wheel, so that its blades overlap the blades of the first 
wheel, and we illustrate the reason why the after pro- 
peller of a twin-screw steamship tends to revolve faster 
than the forward. 

That the wake of a screw propeller tends to rotate, 
and to rotate in the direction of the rotation of the screw, 
can be emphatically proved. Equally so can it be 
proved that the wake commences to curve in the direc- 
tion of rotation immediately in front of the propeller. 
The illustration necessary to uphold this statement can 
be traced in the paint mixer, in the drilling of the hole, 
and in the cutting of the shaft. Water, when at the end 
of an aqueduct to an overshot water wheel, does not 
abruptly take its ultimate direction, but curves towards 
that direction before it comes to the end of the aqueduct. 

You will have noticed that there are three walls of 
metal surrounding the high and intermediate cylinders. 
The space, {in., between the liners and the middle wall 
contains air only; that between the middle and outer 
wall is the passage forexhaust steam. This applies to the 
high and intermediate cylinders. Other examples of the 
mercantile type are precisely so arranged. But “live 


steam” is admitted to the inner space, and condensed | 


steam drained from it by suitable connections. A com- 
parison of the two arrangements is not without 
interest. I am unable to recognise the effect of the 
rapid changes of temperature upon the working surfaces 
of the cylinder to be other than superticial, or that the 
effect goes much more than }in. below the surface; the 
metal beyond that is at a constant temperature. The 
more rapid the changes of temperature in the cylinder, 
the nearer this constant temperature will approach that 
of the live steam. The higher the speed of the engines, 
the higher will be this constant temperature. This 
constant temperature is an important item. It is an 
item sought by engineers whose practice is not repre- 
sented by the steam jacketting of cylinders. Lower 
speeds are sought; they comply excellently with the 
practice of steam jacketting. 

You are aware of the interesting experiment on the 
relative conductivity of two bars of iron of equal lengths 
and sections, one bar being continuous, the other cut so 
accurately that the joint is imperceptible when closed. 
Equal quantities of heat, during equal periods of time, 


the cylinder cannot affect the steam or the water towards 
the centre of the cylinder, because the element of time 
is wanting, and because there is no circulation in the 
steam or the water. We jacket cylinder covers, bottoms, 


and walls ; but we do not, for a very good reason, jacket 
It may 


pistons and the walls of the steam passages. 
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|seem to be an absurdity, because it does not repic- 
| sent practice of the mercantile type; but to jacket 
| smoke-boxes, up-takes and the roots of funnels with 
a non-conducting cement, or other suitable materie], 
and to ventilate efficiently the spaces over boilers, would 
| be several steps in the right direction. We would, at 


| least, have better draughts in hot weather as well as in 
' cold weather. 


We would have a better effect from the 
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high column of heated air. Less of that effect would be 
netsralised by the absence of hot fiddlies and stagnant 
volumes of highly heated air around the roots of funnels. 
The unpublished records of serious bunker fires, recurrent 
alike in the passenger mail, as in the cargo steamer, 
would be diminished, if they did not vanish altogether. 
These are not absurdities, but the method of air casings 
applied to the roots of funnels, &c., is as absurd as it 
would be if applied to a main steam pipe. 


Date of trial ae ae, ee xc. 8, U1. Dee. 8,'91 
Latitude at noon SG. am) en ae ae eee 5° OW N. 8 45 = 





3 Longitude at noon ..| 14°39°W, 1° 4’ W, 
4 Duration of trial oa. ooh : -jh. 10m 6b. 7m. 
5 H.P. cylinder, diameter of inches 29 
S1aEP. ss 1 ne eg, Sag 47 

7| LP. ” ” ” 76 

a | ptroke, MOGUL os 0: ve Wee. 09 99 51 

9 Clearance volume, H P, cylinder ports included, 

cu ft. 3°8 

10 "9 » MP. ” ” oo” 88 

1 a os L.P. * eae 12°6 

12 | Boilers, two double ended, tweive furnaces 

13 Heating surface, total .. tq. ft. vss 

14 Geebe Re BORNE 6 cd be. 00. ae . 220 

1b Funnel, transverse section, grea of. . ane 3°25 

16 Height of funnel from mean grate level. . feet €3°4 

17. Weir's system of feed heating engaged in | Fe ed 

the cycle heater 
) se ee te oe oe ce § | working, 
Feed 
18 Weir's system of feed heating disengaged in | heater 
the cycle ow hs Ae SM Gen 36 | . Lot 
working 


Pressures, mean of readings from gauges— 
10 Boiler pressure... bs. per sq. ir. 148°5 146°8 
20 M.P. receiver pressure... .. 99 iy 
2 L.P. ” ” ++ owe 
Vacuum in the condenser .. 
Revolutions during trial.. oe 
P average per minute .. 
LH.P., mean of H.P. engine . 
e . M 


, 
, . 
inches 


> 
’ Pe oy 
” L.P. 
total.. oe a eee 
9 » expended on circulating water — 
30 Coal consumed during the trial .. ..  .. Ibe. 
| Rate of cousumption of coal per day .. tone 
ah.) . 3... Sea ee Oe ee 
_, OE ee ee 
»  #q. ft. heating surface per hour .. 
tq. ft. fire grate per hour 
oe” 8 eS er 
Carbon value, 1 Tb. of coal, 14,819+14 500... 
equivalent per I.H.P. per hour .. Ibe. 
30 Percentage of ashes, clinkers, soot ae ae 
40 Feed-water during trial... .. .. 0... Tbe. 
11 ” per hour aoe n eee 
ae oe 522°79 DLS ° Ob 
ve per revolution 
oe 
from and at 212 deg... 





t ~ ver 1.H.P. per hour .. 
7 Calorific value, 1lb. of coal .. . - yf 
s Percentage of heat taken up by feed-water 
4) Heat taken up by feed-water per minute..T.U.) 5 
) Heat turned into work per minute 
| Thermal units per I H.P. ie 


4 
4 
4 
4" ” * oo” 
4 
{ 
4 
4 








Efficiency of the boilers .. per cent. 
3 * »» engines.. mr 9 
4 Combined efficiencies .. .. ws - S71 11°80 
Mean temperature, hot well .. deg. Fab. 130°8 129°3 
3 os as feed-water ; a 220°7 129°3 
7 ” sea water ‘es (Os $2 t2 


a 89 discharge 


mi 1103 14-9 
os 121°s 
me Calm Light 


winds 


’ * $9 engine-room .. 
0 * ae stokehold 
tl State of the weather = 


Cylinders. Cylinders. 
B.P. | M.P. | L.P. | B.P. | M.P. | LP. 
Feed-water present as steam per : 
revolution 
When cut-off takes place.. Ibs. 9°11 8°25 5°63 S'77 8°25 
Just before exhaust opens ,, 9°19 8°30 5°52 8°66) 8°49) 6°48 


Just after compression com- 
MOMOSS 2. cc ce oe SB. 1°13 | 1°08 "388 «1°14 | 1°10 *458 
Steam to the feed heater... ,, “S15 - 
Feed-water as steam perrev. ,, 7°08 7°22 6115 7°63 7°15 6°00 


Percentage of total feed per rev. 
Present as steam =e... percent. 92°35 83°33 61°34 88°32 82° 
Present as water... ” 77 (16°67 38°66 11°68 1 


It may be an appropriate conclusion to these remarks 
to state that the machinery from which the data and 
diagrams have been obtained has just completed the run 
from Las Palmas in Grand Canary to Melbourne, vid 
Cape of Good Hope, in 41 days 11 hours 15 min. net 
steaming time. ‘During the whole of that period the 
engines worked continuously, without a halt, without a 
hitch of any kind, and without other variation in their 
speed than that rendered necessary during inclement 
weather and whilst boiler tubes were being cleaned. 
The engine counter registered 3,576,490 revolutions. Dis- 
tance traversed by the vessel 10,552 miles. Such practice 
represents nothing unusual in the mercantile navy. 

Melbourne, January 11th, 1892. 








NAVAL ENGINEER APPOINTMENTS.—The following appointments 

have been made at the Admiralty:—Staff engineers: William H. 
Skinner, to the Wivern, and George J. Ross, to the Minotaur, to date 
February 25th. Chief engineer: John S, Rees, to the Immortalité, 
to date February 25th. Assistant paymasters: Harry J. Britten, 
to the Partridge, to date February 19th; and Laurence A. Bebb, 
to the Vernon, to date February 29th. Engineers: Frank A. 
Stuttaford, to the Empress of India, todate February 23rd; Henry 
Wallis, to the Leander, undated; Thomas S. Guyer, to the 
Leander, John W. Booth—acting—to the Audacious, Leonard 
Bickler, to the Victor Emmanuel, additional, for Hongkong Yard, 
and Albert C. Collings, to the Seagull, to date February 25th. 
Assistant engineer: Albert E. Travis, to the Leander, to date 
February 25th. Probationary assistant engineer: John Dawson, 
to the Hecate, to date February 25th. 
_ ENGINEERING STUDENTS’ CLUB, NEWCASTLE-ON-TYNE.—A meet- 
ing of this Club was held at the Durham College of Science on the 
evening of Wednesday, February 10th, when a paper on ‘‘ The 
Development of the Railway System of England ” was read by Mr. 
Wm. Laidler, Mr. Geo, Swan inthe chair. The author commenced 
by describing briefly some of the earliest attempts at road and tram- 
ways used for wagons drawn by horses, the idea being taken from 
some Italian roads, also some of the earlier roadways of England, 
amongst them being those in Northumberland between the river 
and the collieries, The Parliamentary struggle in connection with 
the Stockton and Darlington and the Manchester and Liverpool 
lines was touched upon, the former use of stone blocks and the ill 
effects of such practice was then mentioned, it being fully shown 
how necessary a certain amount of elasticity in the road is to the 
— endurance of both permanent way and rolling-stock. The 
author then closed with a few remarks on the railway panic of 
1845, A short discussion followed the paper, and the meeting was 
brought to a close with the customary votes of thanks to the author 
and the chair, 





ICE TIPPING APPARATUS—HUMBER ICE AND COAL COMPANY, HULL 
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25-TON ICE-MAKING MACHINE, ST. 
DOCK, HULL. 


WE illustrate on page 152 the machinery of a large addition 
to the ice-making machinery belonging to the Humber 
Ice and Coal Company, Hull. This addition had become 
essential owing to the enormous demand for artificial ice for 
supplying the ever-increasing fleet of steam trawlers; the 
manufactured ice being cheaper than and as lasting as the 
natural ice. The Humber Ice and Coal Company already 
possesses @ large ice machine, and the factory now under 
description is situated at the end of the old factory. The 
factories are placed close to the side of the St. Andrew’s Dock, 
and in such a position that trawlers requiring ice can easily be 
brought alongside and the crushed ice run direct into the holds 
without the use of hand labour. The old and the new plant, 
all of which has been built by the Pulsometer Engineering 
Company, London, works on the well-known ammonia com- 
pression system, and is constructed under patents owned by the 
manufacturers, and with improvements which the experience 
of the firm has found to be necessary. The building is 
divided into three rooms—first, the boiler-house, then the 
engine-room, and finally the ice or congealing room, the 
system of operation being so arranged that the water, coal, 
stores, &c., come in at one end and the finished products go 
out at the other end, with the least amount of handling. 
The boiler-room contains a large double-effect distiller capable 
of dealing with 25 tons of water per day, for use when it is 
required to make clear ice. The boilers are two in number, 
by Messrs. Abbott. and Co., Newark, one being used for the 
distiller and one for the engine, and are of the tubular type, 
set in brickwork, the products of combustion being carried 
into a brick shaft. The working pressure of the main boiler 
is 90 lb. There is also a spare main boiler. The boiler- 
house floor is paved with flags, and underneath these is built 
a large tank of brickwork lined with lead and containing 
about 250 tons of water, and acts as a storage tank in case 
the main water is shut off. In this room there is also fixed 
one of the contractors’ Deane pumps, arranged with suitable 
connections for pumping to either of the boilers, distiller, or 
mould filling tank. 

The engine-room, which opens out of the boiler-house, con- 
tains a massive horizontal compound engine, which though 
at present only driving one compressing pump, is capable of 
driving an extra oneif required. This surplus of power, though 
disadvantageous as regards the economy of steam, has of 
course future advantages. The gas compressor is of the 
horizontal double-acting type, driven from the main engine 
by spur wheels running in oil.. The compressor is fitted with 
a form of stuffing-box which gives a very free working rod, 
and is, we are informed, absolutely gas-tight. The auxiliary 
engine is placed in one corner of the engine-room, and by a 
neat arrangement of straps, the line shaft, from which are 
driven the brine and circulating pumps, elvevator, crusher 
and cranes, can either be run from the main or auxiliary, as 
desired, without stopping the plant. The circulating pumps 
are of the vertical double-acting type, draw the condensing 
water from the dock and discharge it into the gas con- 
densers, whence it flows to the main engine condenser. The 
ice room floor is some feet above that of the engine-room, and 
is of large size and well lighted. The tanks are constructed 
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of wood to reduce the loss by radiation, and contain moulds | 


having a total capacity of 75 tons; these latter are of galvan- 
ised steel, and produce blocks of about 13 cwt. each. Each 
side of this floor is provided with a rope-driven travelling 
crane, with the working levers arranged for one man to work. 
These cranes can also be stopped and started from anywhere 
down the centre of the house. The filling gear has been 
specially designed for quickly and easily filling the moulds, 
and is supplied with water from a large wrought iron tank 
holding 25 tons of water. 

The method employed for lifting and tipping the ice is as 
follows :—The lifting frame is lowered by the crane on to the 
moulds in the freezing tank, and by the movement of one 
lever takes hold of eight moulds, which are lifted and moved 


to the thawing-off tank, where the action of the warm water | 








in the thawing tanks loosens the ice in the moulds. The 
set of moulds is then lifted and placed in the tipping frame, 
and there secured and the lifting frame removed. By means 
of the worm and wheel the tipping frame is then rotated, and 
the blocks of ice slide out and run down an inclined plane 


to the crusher. The tip table is then turned back and the 
moulds filled with hose, and they are then replaced in the 
freezing tank. 

The condensers and refrigerators are also in the congealing 
room, and are built in wooden tanks. The refrigerator tanks 
are below the floor, and on a level with the ice tanks. The 
brine pumps have therefore to raise the brine a few inches to 
enable it to flow into the ice tanks. The valves and buckets 
of these brine pumps are so arranged that they can all be 
withdrawn in a very few minutes. The whole of the 
machine—with the exception of the compressing pump— 
that comes in contact with the ammonia is constructed of 
either wrought iron or steel, no cast iron being used, extra 
security being the object of this choice. We understand that 
the factory has now been running since last spring with 
highly satisfactory results, the weekly output being some- 
times as high as 187 tons. With reference to the coal con- 
sumption, the Pulsometer Engineering Company inform us 
that the machine turns out, when making ordinary ice, about 
124 tons of ice per ton of coal. It must be understood that 
this is not tons of melted ice, but actual ice lifted, and the 
consumption includes all the power required to drive the 
cranes, compressor, brine, and circulating pumps, elevator, 
and crusher. There can be no doubt that this is an extremely 
good result, especially as the engine is not working with the 
maximum economy, being underloaded, as before stated. 








LIVERPOOL ENGINEERING SocieTy.—The eighth ordinary meeting 
of the present session was held on Wednesday evening, 10th 
February, at the Royal Institution. Mr. Thomas Morris, F.G.S., 
read a paper entitled ‘‘ Engineers’ Tests for Iron considered, and 
Suggestions for Standard Uniform Tests.” The author showed by 
tables of numerous engineers’ tests how engineers would ask for 
different tensile strains for same class of work, adding that the 
irons produced in the localities named were uniform in quality. 
He paid a high tribute to the reduction of area test, as being one 
that gave more consolation to the engineer in case of work coming 
to grief than any other test specified. The elcngation test, which 
he said was only another form of test for ductility, was not to be 
depended upon with the same ease and comfort as contraction of 
area, and the manner in which the former test was specified by 
nearly all engineers was anything but creditable. He treated the 
limit of elasticity test with disfavour, almost amounting to 
ridicule. His suggestions for ‘‘standard uniform tests and con- 
ditions ” were put in the simplest form, and were thoroughly ex- 
plained to those present. The paper was very well received by the 
large number of members present, and the discussion was adjourned 
to the next meeting. 

THE JUNIOR ENGINEERING SocrETy.—On the Ist inst. a party 
of members of this Society visited the Perseverance glass works of 
Mr. J. A. Curle. The works were built in 1884. Bottle blowing 
and making are exclusively carried on, and the class of work 
produced is druggists’ sundries and perfumery bottles up to one 
pint in capacity and in various colours—white, green, vegetable 
green, blue, amber, &c. The quantity of bottles capable of being 
produced per week is 220,000. The glass is melted in fire-clay 
crucibles, each of which contains 5 cwt., and there are four of 
these in each furnace, of which there are seven. The various 
processes and operations in connection with the manufacture were 

| seen and exhaustively explained by Mr. Curle, to whom at the con- 
| clusion of the visit a vote of thanks was passed. On the 12th inst. 
| a meeting of the Society took place, when a paper on “The Gas 
| Engine” was read by Mr. Ernest G. Walker. The author first 
considered the efficiency of the gas engine as compared with steam 
and hot-air engines, and proceeded to discuss the early direct- 
acting gas engines of Lenoir, 1860, and of Hugon, 1863. Otto and 
Langens’ atmospheric gas engine, 1867, was next referred to, and 
the proportions of explosive mixtures and effects produced were 
investigated. The compression of the charge was dealt with, and 
the leading characteristics of a variety of gas engines now in use 
were pointed out. The author then gave descriptions of their 
details, explaining the slide and mushroom valve systems, the 
open light and tube ignitions, and concluded with a review of gas 
engine manufacture as an industry, 
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COAL AND IRON INDUSTRY IN ASIA MINOR. 


Ir may not be known to most readers that there are exten- 
sive coal and iron fields on the southern shores of the Black 
Sea, in the province of Heralia. These have been worked 
for many years by the Turkish Government, but the autho- 
rities have never until recently shown much inclination to 
avail themselves fully of the valuable resources at their com- 
mand. The means they employed for getting coal and for 
utilising it when gotten were not the best calculated for 
achieving such results as to prove either profitable or 
encouraging. Now, however, the present Minister of Marine, 
with that shrewdness and enterprise which has characterised 
his administration in many other affairs, has taken up this 
matter in a thoroughly business-like manner, and something 
is likely to be heard ere long as to the development of this 
important industry in a country where such proceedings are 
likely to prove of incalculable benefit to the Government as 
well as those who form the population of the district. 

Surveys have been made, borings have been carried out, 
and a properly-qualified mining engineer has been appointed 
to report and suggest the best means of working out this 
industry in a manner that shall be in keeping with modern 
knowledge and present-day experience of coal and iron 
mining. Some extensive plant has recently been manu- 
factured by the Southgate Engineering Company, New 
Southgate, London, for the purpose of washing the coal, so 
that the finer kinds may be thoroughly freed from impurities 
and thus rendered fit for being converted into coke for the 
blast furnace, which is also about to be erected, as well as 
for utilising it in the form of briquettes for steam raising and 
other purposes. We have now the opportunity of placing 
before our readers, on this page, a general plan of the coal- 
washing and briquette-making plant, of which we now proceed 
to give a brief description. 

It will be observed that the coal, as it comes from the 
mine, is brought up an inclined plane in wagons to the top 
of the building. There it is tilted into the bunker A formed 
under the angles of the roof. The empty wagons run down 
the corresponding inclined plane on the other side, and are so 
returned to the pit mouth. When the coal is tipped out of 
the wagons it slides down over the inclined grating or sieve, 
which deprives it of all loose dust and small pieces. The 
large pieces roll down the declivity B and drop into wagons 
underneath. The finer coal and dust, which have passed 
through the bars in the bottom of the shoot, are there 
stored ready to undergo the washing process. This consists 
first in passing the fine coal through a set of crushing rollers, 
so as to reduce the larger pieces into a size more suitable 
for the treatment which follows. The crushed coal, after 
passing from the rollers, is led through a hopper into the 
end of a revolving screen, conical in form, as shown. 
Here the dust and finely-crushed coal are divided into 
two grades—the fine sing through into one part of the 
washing machine underneath, and the coarser into another 
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;is a more effective elimination of the. particles of shale, 
pyrites and other impurities which are found more or less in 
all coals. The washing is done in a water tank, which 
is kept always full and overflowing with water. By an 
ingenious arrangement of “jigging” apparatus, the coal 
is shaken up and down in the water, and while the 
impurities, being heavier than the coal, sink to the 
bottom of the jigging trays, the light coal particles come 
up to the surface of the water and flow over the side with the 
water into the inclined trough for that purpose. The shale 
and the incombustible matters sink to the bottom, passing 
through openings in the jigging trays, and after settling to 
the bottom of the washing tank, are thence removed, and 
carried off from time to time by the trucks which are placed 
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underneath. The washed coal which is the product of this 
process is, as already said, carried away with the overflowing 
water, and caused to fall down an inclined sieve. This 
strains all the water out before it reaches the bottom of 
the incline, and it drops in a damp condition through 
another hopper, which leads it into one end of a long 
conveyor. The conveyor consists of an iron trough, 
horseshoe form in section, the open side being uppermost. 
In the centre of this long trough revolves slowly a shaft 
which carries a series of skewed blades, which form a species 
of screw propeller, and thus carry the damp coal from one 
end of the trough slowly to the other. And as the trough is 
suspended over the flue which conducts the waste gases from 
the steam boiler furnace, it is certain considerable heat is 
imparted through the bottom and sides of the trough to the 





division. It is found that by this separate treatment there 


wet coal dust, and is thus gradually and effectively dried 





from the coal escapes freely into the atmosphere. This 
| washed and dried coal dust is now in excellent condition for 
| being coked in furnaces for that purpose, or for being formed 
| into briquettes. Our drawings show it being used for this 
| latter purpose. 

The dried coal dust, as it comes from the conveyor, is 
carried by elevator buckets to a higher part of the building, 
and is there dropped into the hopper, see above; but at the 
same time the requisite quantity of crushed pitch is carried 
up by another elevator, and dropped at the same time into 
the same hopper. A pitch crushing mill is shown in the 
drawing. The coal dust and pitch dust are so adjusted in 
quantity and delivery as to give the best proportion of each; 
but in order that these constituent elements of the briquettes 
may be properly mixed together, they are passed through the 
mixer, which is an iron cylinder working on an incline, and 
which contains such arrangements inside as most effectually 
mixes these elements together before they are discharged 
into the hopper of the briquette machine. Here the usual 
moist heat is supplied by a steam pipe, and the mixed 
powder is compressed in the brick moulds formed in the 
revolving disc of the machine. This latter is a machine of 
special design by the Southgate Company, simple and power- 
fully constructed, and devised to impart a very high pressure 
to each briquette before it is pushed out on to the delivery 
tray. 
re will be seen that the whole arrangements of this machi- 
nery are such as to constitute a complete automatic 
system from the moment the coal is screened on the inclined 
shoot till it is formed into a finished briquette, very little 
hand labour being required. The water used in washing, 
after being drained from the coal dust, is raised by a centri- 
fugal pump to the small tank overhead, and there, in its 
turn, keeps up the supply in the washing tank underneath, 
so that only a small addition of fresh water is required to 
compensate for loss by evaporation or otherwise. ; 

This machinery has already been despatched to Heralia, 
the district referred to, and there can be no doubt that the 
Minister of Marine of the Imperial Ottoman Government 
may be congratulated on the acquisition of a coal-washing 
and briquette-making plant, which cannot but add to the 
value of the coal industry. 








THE NAVIGATION OF THE SEINE.—At this moment a new boat is 
discharging cargo at the Quai St. Nicholas, Paris, which presents 
some difference to the others used for the navigation of the Seine 
between the Quai de Louvre and London by two English boats, and 
to the larger vessels used for the service between Bordeaux and the 
same station at Paris. It has two screws, and placed at mid- 
length the hull instead of behind. By the company it is stated 
this arrangement has several merits, in rapidity of evolution and 
safety ; but above all in great stability, the screws never being out 
of water. It belongs to the Compagnie Parisienne de Navigation, 
and will work regularly between Paris and Nantes. Constructed 





before it reaches the end where it is ejected. The vapour 


by Oriolle, of Nantes, a in iron, it is 175ft. long, 274ft. beam, 
and drawing 9ft. loaded, or 44ft. empty.—Petit Journal, 
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TECHNICAL EDUCATION.* 


By Rosert H. SMITH, Professor of Engineering, Mason College, 
Birmingham. 


(Continued from page 126.) 


As the organisation of human labour of all grades becomes vaster 
in its reach and more perfect in its control, the operation of this 
jaw must ever extend further and b more imperative. The 
standard of perfection in the education of a man should not be 
taken as referring to a purely theoretical completeness in all the 

ible ramifications of human knowledge and ability, but should 
refer to the strictly limited faculties of the human individual and 
to the imperative laws of ile social development of the human 
community. Now as this pressure towards specialisation becomes 
more irresistible every year, it would — that so also must be 
forced downwards the e at which, in the early education of the 
young, the beginning of specialisation becomes necessary. Now I 
do not believe that this is true, and if I be right in thinking so, the 
fact is of the utmost importance, because it will show us how to 
avoid narrowness in school training. It is only so that we can 
avoid narrowness, because to proceed failing to recognise, or in con- 
scious defiance of, this ever increasing tendency towards specialisa- 
tion, would only be a foolish and futile fight against the immutable 
laws of nature that guide the development of human society as cf 
everything else. ’ 

When a lad is said to have received a good sound all-round pre- 
liminary education, what is generally understood to be meant now- 
a-days 1s that his teaching has been directed wholly to the acquisi- 
tion of correct language, spoken and written ; to a correct logical 
faculty of consequential reasoning as exemplified in that prodigious 
and lifeless mummy, the twelve books of Euclid; and to a little 
elementary knowledge of arithmetic, political geography, the 
history of military triumphs and of statecraft ; to which are added, 
by possible good fortune, some music and some drawing. Occa- 
sionally a dozen lessons per session upon physical science are thrown 
in as a concession to the modern idea. 

All this is very good, but it is very narrow and partial, beeause it 
wholly, or almost wholly, excludes two out of the three great 
divisions of education. Instead of this being a good all-round 
training, any one whose education stopped short there would never 
be more than one-third of a complete man. Practically such a 
pupil knows nothing of physical nature. The few scrappy and 
occasional lessons on physical science that are given him are quite 
insufficient to induce any real knowledge and understanding of, or 
interest in, the physical forms and processes of nature. If they 
were made more numerous and still given in the same style as is 
now usual, they would still be inefficacious, b by this method 
the child only learns by hearsay, and such teaching produces little 
lasting impression. 

Again, anyone from whose general education is omitted the third 
branch of study, and whose future avocation is outside the work- 
shops, remains practically ignorant of the life-long employments of 
the great mass of his fellow beings. He is aware of the existence 
of such work by hearsay, but his notions about it are of the vaguest 
and most unreal character. Such ignorance prevents entirely, and 
I think ily, intelligent sympathy with these handicrafts- 
men, and creates a total ae | to understand the meaning of 
their lives and of their work. For my own part I believe that 
most of the prodigious evils of modern society are due to this want 
of mutual sympathy and reciprocal comprehension between the so- 
called ‘‘ professional” people and the hand workers ; and I believe 
also that this is itself due to our hereditary system of education 
being not in the least what it professes to be, namely, a good all- 
round one, but on the contrary an extremely narrow and unphilo- 
sophic one directed towards one-third only of the sum of human 
activities. 

I would, therefore, protest most strongly against any attempt to 
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convert our elementary or lower d 

schools ; but at the same time I argue against their maintaining 
their present narrow and one-sided character. I would make them 
truly general in the character of their teaching, so that when a 
child leaves them he will, so far as his training has yet gone, be 
equally well prepared to enter on the more specialised education 
required for employment in any of the great divisions of human 
work, He would have a thorough, sound, and correct, although 
elementary, familiarity with language—not necessarily nor prefer- 
ably confined to his own native tongue. He would be exercised 
in gathering first-hand knowledge of physical science by help of 
his own individual powers of observation and experiment. Of the 
methods of training these powers of observation, among the most 
useful is exercise in accurate sketching and drawing from the 
solid. Thirdly, he would be exercised in the use of tools. I 
advocate wood-work, plumbing, and moulding and modelling 
in sand and clay, as the most generally useful and least expensive 
kinds of tool-work for elementary schools. Proposals of this sort 
are usually met with the objection that there is not time to carry 
them out. Nor I do not go the length that some ple do of say- 
ing that hand-work is a rest from head-work. this I think is an 
almost self-evident absurdity, and, in any case, the physiologist 
can demonstrate it to be untrue. The hand cannot work without 
the head working along with it—at least that is impossible in the 
learning stage. Also the energy spent in either kind of work is 
drawn trom the same general bodily store of nervous and muscular 
energy, and this store is caheunel by the one as much as by the 
other kind of activity. But it is equally undeniable that the more 
monotonous the occupation be, the shorter must be the hours 
devoted to it in order to advoid injurious fatigue; while, on the 
other hand, these hours may be lengthened by introducing greater 
variety into the work. 

As a further help towards making practicable such a general 
programme as I have advocated for elementary schools, I would 
respectfully suggest the tponement to a later stage of three 
subjects, namely, theoretical mathematics, theoretical mechanics, 
and theoretical grammar. The drawing, modelling, and common 
arithmetic are in reality practical mathematics, and I certainly 
make no objection to as much of this as can possibly be found 
time for. Exercise in the use of simple mechanical appliances 
is certainly to be encouraged, and indeed could hardly be 
avoided in carrying out my curriculum. Also I suggest no neglect 
or training to the habit of the correct grammatical use of language. 
On the contrary I wish more of all these. My objection is to the 
waste of time and youthful energy in the endeavour to grasp 
theoretical reasonings and conclusions which are quite unsuited 
for childish comprehension, simply because there has not yet been 
laid down any sufficient substratum of knowledge of actualities 
upon which to build up—or, if you like, from which to analyse— 
the generalities that are the gist and essence of theory. Such 
| mgeoer ! all-round schools ought not to be called technical. 

hey would be vastly less special than our existing schools ; their 
most fundamental principle would be to avoid specialisation. Nor 
would I call any of the teacbing in them technical. The aim of 
the teaching in woodcraft in such a school would be no more 
specially technical than that of the teaching of botany, or of 
geography, or of the French language. But just as in the case of 
the lawyer, much of this preliminary education would be of direct, 
and not merely general utility, in his subsequent special training 
in the understanding and the practice of the law; so also would 
much of it be of direct’ use in facilitating secondary education in 
technica] schools. 

A persistent attempt is being made just now by many modern 
educationists to distort the meaning of plain language by 
advocating the establishment of such schools as I have described 
with the literary and the handicraft sides reduced to a minimum, 
and proposing to call them technical schools, These people are 
men of broad culture themselves, and very naturally and very 
properly insist that the curricula of the schools through which 
the children of even the poorest of the working classes pass, 








* A lecture delivered before the Philosophical Institution, Edinburgh. 





should have such breadth of subject as will tend to ennoble the 
character and intellect. They know that a mere workship training 
in handicraft, such as is demanded by some—I hope a very few— 
blind and over-zealous enthusiasts for technical training, has 
necessarily the opposite effect of narrowing, demeaning, and 
dwarfing the minds of the pupils. They are anxious at the same 
time to satisfy the cry for technical education, which they recog- 
nise as reasonable. They know that the study of natural and 
physical science has the opposite of a narrowing tendency, and 
they know moreover that the rationale of all our industrial 
processes is to be deduced from our knowledge of natural and 
physical science, Their solution of the problem is to establish 
schools—which are to be the technical schools, and which the 
fancy will satisfy the demand for technical education—in whic! 
schools these natural and physical sciences will be taught, 
along with what they call the ‘principles of their application” 
to industry. But they propose to exclude all teaching of the 
practice of industry, that is, they will not teach industry as 
an Art; or, otherwise expressed, they will not teach any 
of the actual applications or the details of the applications, but 
only the principles of the applications. 

ow if these schemes carry the day, I venture, with some con- 
fidence, to predict that the opposition to technical education will 
grow in force from year to year until it becomes irresistible, It 
will do so quite naturally, rationally and properly. Such schools 
are of little or no use in producing industrial skill of any class, 
from highest to lowest. On the contrary, I venture to assert that 
they would be the worst of all schools, producing little else than 
semi-scientific semi-ignorant prigs with the narrowest capacity of 
vision and judgment. We have far too much of this kind of 
teaching already. South Kensington has a heavy responsibility 
in regard to creating and encouraging it. It is entirely due to 
the result of this kind of teaching that the present strong reaction 
against technical education exists. Our workshops are being more 
and more flooded with lads, who, because they have learnt a 
smattering of science at the schools and because they have been 
told that this is technical education, imagine that they are already 
competent to judge truly of questions of design and of workshop 
manipulation, And since their teaching has been modern, they 
fancy that their opinion must be right and that of the foreman or 
manager must be wrong, in case a difference arises. Thus they 
are less amenable to guidance and training than the apprentice of 
old, and too often make themselves a nuisance to their superiors, 
while at the same time neglecting the opportunities given them to 
learn. 

Now to examine the @ priori objections to such schools more 
closely, in the first place observe that they are established on a 
false pretence. They teach elementary science, it is true; but 
science is not art, it is not technical knowledge orskill. Technique 
is art, and technical education is art training, if words are tu hold to 
their plain meaning. It is a mere abuse of language to employ 
the word ‘‘technical” in any other sense. Why should it be used 
to mean the same thing as ‘‘scientific,” when the word “‘scien- 
tific” is oa there, perfectly definite, intelligible, and 
unambiguous? It is no better than a jugyler’s trick to thrust a 
new and uncalled-for meaning on the word ‘technical ;” then to 
put the children into elementary pure science schools, to tell the 

rents these are technical schools, and so deceive them into the 
belief that their children are being specially prepared for industrial 
employment in the workshops. I most strongly protest against 
this misuse of the word. It blinds the public to the true issues of 
the educational controversy of the day. It is unfair to those who, 
like myself, endeavour to give true technical teaching to our pupils. 
I pretend to give my students at Mason College some preliminary, 
but still truly technical, knowledge of engineering and some 
elementary skill in its processes. That being my speciality, I 
object to my teaching being confounded in any way with that of 
my colleagues, who teach pure science; for which I have, of course, 
the highest respect as being most necessary and educative for 
engineering and all other students. 

This talk of teaching the ‘‘principles of the application of 
science to industry,” but not the practical application itself, is 
only indulged in by men who are ingnorant both of industrial 
processes themselves and of the extent to which it is possible 
te teach them and to which they are actually taught, both 
theoretically and practically, in some modern colleges. This 
phrase, ‘‘the principles of the application of science,” is a 
shadowy phrase only, if used —< from the application itself ; 
it has no definite meaning of any value, so far as I have 
been able to discover. Of this, at least, I feel certain, that so 
far as it means anything at all, it points to a thing which is 
perniciously vague, and which is the very last thing that a student 
of industry should be encouraged to rest content with. I fully 
and freely agree that every industrial arrangement described in a 
technical class should have its rationale clearly explained and its 
scientific basis investigated and classified, so far as that may be 
possible in the present state of our scientific knowledge. Science 
has not yet advanced far enough to enable us to do so in every case, 
but it should certainly be done whenever possible. This means 
that every item of technical teaching should be, whenever possible, 
refe’ back to and based upon scientific truth. If the scientific 
base be a generalised truth, you may with perfect propriety call it 
a scientific principle. I am a strong and convinced advocate of 
this position, which may be otherwise and more simply expressed 
by saying that all technical teaching should be scientific as far as 

ible, that is, as far as the relation between the particular 
industrial process and scientific truth may be already known. No 
one could more cordially condemn and despise the rule-of-thumb 
method than myself. The ideal state of industry is that in which 
every process is scientifically understood, and scientifically carried 
out. The nearer we approach that ideal, the more efficient and 
economic will be ourindustry. We can only approach it gradually 
by training our industrial workers to recognise, as clearly as may 
be, the exact relation between their work and science. 

There are two methods that may be foliowed in doing this—the 
inductive or the constructive, the analytic or the synthetic. You 
may either first describe the workshop process, and then trace back 
its connection with the scientific fact or principle, or else you may 
start from your scientific principle as basis, and build up upon it a 
logical structure ending in the workshop appliance, I do not wish 
to dogmatise, or to argue as to which of these methods is the better. 
I have myself a strong belief in the greater utility and greater 
scientific propriety of the analytic method; but I am well aware 
that others, who are very competent to judge in the matter, differ 
from me in this; and in my own teaching I find practically that it 
would be very inconvenient to bind oneself to the exclusive use of 
either method, But whether you lead down to, or lead up from, 
the scientific basis, surely it is a very strange confusion of thought, 
to imagine that the teaching and explanation of the basis is tanta- 
mount to, and will serve as well as, the teaching of the superstruc 
ture on that basis. The teaching of the basis is pure science 
teaching, and is, or ought to be, no part at all of the duty of the 
technical teacher. The teaching of the detailed applications of 
scientific results in this and the other industry, is scientific 
technical teaching. 

It is the great failing of our present ordinary teaching, so far as 
industrial results are concerned, that our schools turn out young 
persons who fancy that as soon as they have got hold of a scientific 
principle they are at once able to apply it in all directions, This is 
just the opposite of the truth. To learn how to apply it in practice 
is an infinitely more difficult and more tedious task than to learn 
the fundamental and generalised principle. This is a fact that will 
not be denied by any competent judge, but why isit so? The 
reason is that the principle is learnt from class-room reasoning, or 
laboratory experiment, specially arranged so as to make all the 
conditions as simple as they can be. Now there is hardly ever 
any such thing as simplicity of condition in the industrial applica- 
tion, The true solution of every industrial problem is only to be 
found by taking careful account of a very large number of com- 
plicated circumstances, some of which, indeed, influence the result 











much more largely than others, but all of which have some 
appreciable and important bearing upon it. This I find to be 
actually so much the case that, for my own part, I do not 
believe that any single industrial problem has ever yet been 
worked out in an absolutely complete scientific manner. The true 
technical teacher finds that the time that his pupils can afford to 
give him never leaves him opportunity to develope, even any con- 
siderable proportion of the actually known relationships between 

ure science and indust If he be prudent and anxious to do 

is duty to the best of his ability he will refuse to spend any of 
his time in teaching pure sci ; he will not go beyond the 
development of technical results from those of pure science 
assumed as ascertained fact. But now, admitting that technical 
teaching should, in this sense, be scientific as far as possible, I 
must point out on the other hand that this scientific explanation of 
technical results is not the main aim and raison d’étre of the true 
technical school. The aim is to give a knowledge and an under- 
standing of these results themselves, If the understanding of 
them be scientific, so much the better; such understanding is 
immensely more valuable from every point of view than any other. 
But a large part of technical knowledge is not scientific—not yet 
scientific, although we may hope it may ultimately become so. 
No one can carry on industrial work without gaining and making 
use more or less of such non-scientific knowledge. It is not to be 
imagined that because knowledge is non-scientific it is therefore 
false or does not refer to actual fact. Scientific knowledge is co- 
ordinated and systematised knowledge of facts such as enables us 
to see their mutual relations and to reason concerning them. But 
in practical life of every sort men become acquainted with vast 
numbers of isolated facts without their being able to fit them into 
any rational scientific system. They have not the time, nor the 
ability, nor perhaps the inclination to convert their knowledge 
of them into scientific knowledge. Such scientific apprehension is 
in most cases far above the present average of intellectual 
capacity of mankind. What industrial science has already been 
created is the product of a comparatively small proportion of the 
minds whose energies are devoted to industry. It will be a long 
time before science has so permeated industry as to make it 
possible to say that a man may succeed in any branch of industry 
without making use of any but scientific knowledge. But this 
non-scientific knowledge is nevertheless true knowledge, and it 
would be the most stupid pedantry to say that men ought not to 
make use of it until it has been made scientific, 

If the teachers and educational organisers of the country were 
to take up this pedantic ground, their doing so would have no 
effect in preventing men using this class of knowledge. Besides, 
it is chiefly due to the existence of such knowledge that the 
application of science to industry advances at all. The modus 
operandi of most of this advance is the continued effort to explain 
scientifically facts the truth of which is already known in a non- 
scientific fashion. In further defence of this class of knowledge I 
may point out that although it sometimes lacks clearness and 
definiteness and logicality, still a man who has been long familiar 
with a mass of such facts becomes possessed of a vague, but often 
unerring consciousness of how they hang together. This vague 
consciousness, of course, often leads the possessor of it astray 
when he relies too much upon it; but, on the other hand, it is very 
frequently correct, and sufficiently powerful to enable him to 
predict with reliable certainty the effect of any given proposed 
combination. Take, as an example, the distribution of mechanical 
stress throughout any complicated piece of masonry—a problem 
the exact scientific solution of which still baffles the most powerful 
scientific analysis prossessed by our modern scientists. The builder, 
who has spent many years in erecting such structures, is able to 
point out with certainty, although not with minute accuracy, the 
main lines of stress, and to offer a reliable judgment as to the 
safety of any proposed arrangement. 

(To be continued.) 











LEGAL INTELLIGENCE, 
SUPREME COURT OF ADJUDICATURE.—COURT OF 
APPEAL, 


Thursday, February 11th, 1892. 
(Before the MASTER of the Rotts, LorD JusTICE Fry and LorD 
JUSTICE LOPES.) 
UNGAR v. SUGG. 

In this case the Master of the Rolls and Lord Justice Lopes 
made some observations with reference to the length of time occu- 
pied in the trial of patent actions and the cost thereof, and the 
case is reported solely on account of those observations. It was an 
action to recover damages by reason of threats of legal proceedings 
for the infringement of a patent under Section 32 of the Patents, 
Designs, and Trade Marks Act, 1883. The action came on for 
hearing before Mr. Baron Huddleston, it having been transferred 
to him for trial from the Chancery Division, when the learned 
Judge referred it to the chief clerk to assess the damages. The 
chief clerk, having heard evidence, assessed the damages, and upon 
the action coming on again before Mr. Justice Wright—Mr. Baron 
Huddleston being then dead—the learned Judge reduced the 
damages and gave judgment for the plaintiff for the reduced 
amount. The plaintiff appealed. 

The Master of the ROLLs said that there seemed to be some- 
thing in patent actions which made the trial of them different 
from other actions. Though the question involved might not be 
more difficult than in many other classes of actions, instead of 
lasting about six hours, like an ordinary action, a patent action 
would last about six days. Surely there must be some remedy for 
such a state of things. Again, when this case was before the chief 
clerk shorthand notes of the proceedings were taken. There were 
fourteen sittings before the chief clerk, most of the sittings, no 
doubt, only lasting about two hours, but the shorthand notes con- 
tained the whole of the questions and the answers, several of 
which were irrelevant or unimportant, and all the discussions 
that took place. There were about a dozen volumes of these 
shorthand notes. It was really monstrous that all this mass of 
question and answer and discussion should be transcribed and 
copies made for the use of counsel and Judges, It was the duty 
of the chief clerk to take a note of the evidence, and he—the 
Master of the Rolls—had no doubt that the chief clerk did take a 
note of the evidence in this case. If counsel] had also taken a note 
of the evidence nothing more would have been necessary. No 
taxing master could possibly allow the cost of such notes upon 
taxation between party and party; and as between solicitor and 
client the taxing master ought to look closely and see that the 
matter was first explained to the client. It wasa pity that the 
late Mr. Baron Huddleston, great Judge though he was, did not 
himself decide the question of the amount of damages instead of 
referring it to the chief clerk. His Lordship then went through 
the facts of the case, and came to the conclusion that the appeal 
should be dismissed. 

LorD Justice Fry agreed that the appeal should be dismissed. 

Lorp Justice Lopss said that he concurred with all that the 
Master of the Rolls had said as to the waste of time and the 
terrible waste of money which seemed to be inherent in every 
patent action. 








Hopgs are entertained of saving the Eider. The 
Imperial German cruising corvette Prinzessin Wilhelm, Captain 
Boeters, despatched by the Emperor William to assist the 
stranded North German Lloyd steamer Eider, arrived at Spit- 
head on Monday afternoon from Kiel, and exchanged salutes with 
the portand garrison. Captain Boeters visited the wreck of the Eider, 
and made an inspection of the locality where the ship struck, and 
of the situation of the vessel. The work of discharging the cargo 
of the Eider still continues. Strong hopes are entertained of 
getting her off the rock and of safely towing her into dock. 
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DYNAMO MACHINES. 





Ir there are any apparatus that have particularly exercised the 
imagination of inventors, they are assuredly lamps, commutators, 
and dynamo machines. These latter, especially, have become very 
numerous in recent years. It is easy, however, to establish a 
classification between the different models. Every dynamo com- 
prises two principal parts, viz., the armature and the inductor. 
The various kinds of continuous current armatures may all be 
referred to three well-known types of winding—the Gramme, the 
Siemens, and the Edison. Besides these there are still other types 
that we must consider, and, in particular, the Desroziers winding. 
We shall not dwell upon the details nor upon the advantages and 
disadvantages of these various armatures, as they have already 
been presented to our readers. 

As for the inductors, the same is not the case. It is but a few 
years ago that the labours of electricians indicated the conditions 
that these parts of the dynamo must satisfy. Among such con- 
ditions we may mention one in particular; it is necessary to reduce 
as much as possible the magnetic resistance of the current, or the 
resistance offered to the flux of force through the iron of the 
electros, and the air between the iron of the electros and the iron 
of the ring. The flux of force, as we know, is the product of the 
intensity of the magnetic field created by the surface embraced. 
Moreover, it must not be forgotten that a wire surrounding a 
piece of iron, and being itself traversed by a current, magnetises 
such iron and creates in the interior a magnetic field of a certain 
intensity. If we take the product of such intensity by the surface 
of the piece of iron, we obtain the flux of force, the consideration 
of which is a most important matter in the construction of 
dynamos, These few remarks suffice to show that, in a good 
dynamo, the flux of force should have a maximum value; it is well, 
then, for a given number of windings of wire, to be careful as to 
the nature of the metal of the inductors, to employ iron of very 
great magnetic permeability, and to reduce as much as possible 
the resistance of the air necessarily interposed between the inductor 
poles and the armature. 





the principal types of continuous current machines, now no longer 
new. Doubtless, among all these dynamos, there are several that 
are superior to the rest, bnt still, the same qualities are sometimes 
reached by various means and different forms, and it is often 
difficult to fix one’s choice between several models, The question 
of cost alone intervenes. The short history that precedes shows 
the path that the dynamo machine has travelled since its inven- 
tion, and it proves that the mind of inventors has not remained 
inactive.—La Nature. 








AMERICAN ENGINEERING NEWS. 


Public works.—The municipal public works of St. Louis, Mo., are 
under the management of a Board of Public Improvements, com- 
posed of a president, elected by the people, and five commis- 
sioners, appointed by the mayor. Each commissioner has charge 
of a certain department, as follows: — Sewers, streets, water 
supply, harbour, and parks, while they act together as an 
ordinary Board upon difficult points brought up in any one of the 
departments. Each commissioner has to see that all contracts and 
ordinances are carried out relating to his department, and he is 
responsible for the acts of his subordinates. He appoints his own 
subordinates, subject to the approval of the mayor and of the 
—- of the Board, and can discharge them at will. The 

rd, acting as an organised body, is charged with the prepara- 
tion of ordinances relating to public improvements included in the 
five departments, the preparation of specifications and awards of 
contracts, the management of the electric lighting of the city, the 
erection and repair of public buildings, and the control of the city 
workhouse. Great care is taken in contract work to avoid the 
favouritism, jobbery, and waste of public funds which so often 
obtain in municipal contract work, and the results of the system 
have been eminently successful and to the benefit of the city. For 
a city of this size, and with so much important work always in 





This latter condition imposes the ' hand, this is found to be far more satisfactory than the usual plan 


of having a city engineer in charge of all the 
various works and kinds of work. 














Railway statistics.—The following statistics 
are from the statistical report of the Interstate 
Commerce Commission for the year ending June 
30th, 1890, which has only recently been 
issued. (1) Length of track: First track, 
156,404 miles ; second track, 8438 miles ; third 
track, 761 miles ; fourth track, 562 miles ; spurs 
and sidetracks, 33,711 miles ; total, 199,876 
miles. (2) Rolling stock per hundred miles of 
line and service of rolling stock: Passenger- 
engines, 5; freight engines, 10; total engines 
per 100 miles, 19. Passenger cars, 17; freight 
cars, 584; total number of cars per 100 miles, 
741. Passengers, 59,000 and passenger miles 
1,413,000 per passenger engine per annum. 
Freight, 39,000 tons and 4,722,000 ton miles per 
freight engine per annum. Train brakes were 
fitted to rolling stock as follows: Passenger 
engines, 8190 equipped and 194 not equipped ; 
freight engines, 9528 and 6612 ; switch engines, 
1838 and 2224; total engines, 20,162 equipped 
and 9766 not equipped, cars in passenger service, 
25,330 and 1181; all other cars, 102,911 
equipped and 1,034,766 not equipped. (3) 
Passengers, 41 per train, with an average 
journey of 24 miles. Freight, 175 tons my train, 
with an average haul per ton of 120 miles. 
Operating expenses, 4425 dols. per mile of rail- 
way, of which 22°] per cent. was for track 
and structures, 16°5 per cent. for equipment, 51:2 
for conducting transportation, and 10°3 per cent. 











_ PRINCIPAL FORMS OF THE INDUCTORS OF DYNAMOCS. 


obligation of placing the inductors as near as possible to the arma- 
ture, leaving just the space necessary for the motion of the arma- 


surface possible. 


The second part of a dynamo machine, the inductor, gives rise, | 


as may be seen, to more numerous inventions than the armature. 
In fact, there has been no want of models. One of our most 
learned electricians has conceived the happy and original idea of 
bringing together, in one plate, the various types of inductors of 
continuous current machines, which we reproduce in the accom- 
panying engraving. 


for miscellaneous p Gross earnings, 
6725 dols. per mile of railway, 25:3 per cent. 
being for passenger, 2 2 for mail, 1-9 for express 
—baggage—682 for freight, and 2-4 for other 


, traffic. Net earnings per mile, 2300 dols. Net income per mile, 


| 651 dols. 
ture, and afterward of making the latter embrace the widest | 


| President of the Association of Munici 


No. 1 represents the well-known Gramme machine, No. 2 the | 


Edison-Hopkinson, and No. 3 shows us the arrangement of the 
Siemens dynamo, with drum armature and horizontal inductors. 


neer-in-chief of the Siemens establishment. 
Schuckert type, with disc armature, and in No. 5 the form of the 
Weston machines with drum armature, of the Burgin ring 
machines, and of the Crompton, Paterson, and Cooper machines. 
No. 6 shows the large Edison machine of 1880, which was adopted 
by all the American central stations and by the Milan station. 


No. 7 represents a third type of the Edison dynamo of four or five | 


bobbins. To this type is referred the English machine Phoenix, | the finest gathering grounds in the kingdom. During the course 


No. 8 gives the aspect of one of the first types of the Gramme 


machine. Messrs. Burgin and Crompton devised a dynamo, which | 


is represented by No. 9, but which is now abandoned. 
find the first principles of the Meritens and Jackson machines. 


In this we | 


Of the operating expenses 66°4 per cent. was for 
freight and 33°6 per cent. for passenger traffic. 








Crvit ENGINEER STUDENTS.—The sixth annual dinner of the 
Birmingham Association of Students of the Institution of Civil 
Engineers was held on Wednesday week at the Midland Hotel, 
under the presidency of Mr. J. Edward Wilcox, A.M.I.C.E. 
Among those present were Mr. T. de Courcy Meade, M.I.C.E., 
land County Engineers ; 
Professors R. H. Smith and Greenwood, Mason’s College ; Messrs. 
R. Godfrey, V.P., King’s Heath; W. A. Davies, Aston; H. R. 


| Middleton, Walsall; C. F. Marston, Sutton Coldfield ; A. Comber, 


This machine bears also the name of Hefner von Alteneck, the engi- | Kidderminster ; B. Godfrey, Droitwich ; H. Richardson, Oldbury ; 
re TR ege bed Bromwich ; and a large number of students and others interested 


Bertram Nichols, Birmingham ; G. P. Parkman, hon. sec., West 


in the association. In proposing the toast of the municipal 
institutions of the county, Mr. de Courcy Meade referred to the 
various public works carried out by the city of Birmingham, and 
pointed out that while London hesitated with regard to its water 
supply, Birmingham had pro’ to secure a supply from one of 


of the evening a testimonial was presented to Mr. Bernard 
Godfrey, late secretary of the association. The toast list was 
interspersed with vocal and instrumental music, a very enjoyable 


| evening being spent. 


Fig. 10 gives a diagram of the Kummer and Co.’s machine, which | 


is similar to the Jones dynamo and the Gramme motor. In No. 11 
is found represented one of the first models of the Gramme 
machine with several poles—a model which has since been con- 
structed with more or less modification by the Oerlikon and All- 
gemeine Gesellschaft Companies, of Berlin. In all these machines 
we find a large external polygonal ring, to which, according to the 
radii, are adapted iron arms which, in the centre, leave between 


| 


THE LONDON ASSOCIATION OF FOREMEN ENGINEERS AND 
DRAUGHTSMEN.—The usual monthly meeting of this Association 
was held on Saturday, the 6th inst., at 7.30 p.m., in the Cannon- 
street Hotel, the president, Mr. Fred. J. Garnish, being in the 


| chair, and Mr. James Brown, the vice-president, in the vice-chair. 


| 
| 


them an annular space, in which the bobbin revolves. No. 12 | 


shows a motor devised by Silvanus Thompson. 
fication of the inductors of the dynamo No. 9, proposed by Mr. 
Kapp for the reduction of the magnetic resistance of the circuit. 
No. 14 is a section of the well-known Griscom motor. No. l5isa 
new form of motor for electric railways, constructed by the Thom- 
son-Houston Co. In No. 16 is figured a section of the Eddy and 
Mather American machine. No. 17 shows a Furgersen dynamo. 
No. 18 shows one of the commonest forms of the Goolden and 
Trotter dynamos. The dynamo of the Telephone Company of 
Zurich is represented in No. 19, the Guzzi-Ravizza and Ironsides 
in No. 20, and the Tyne dynamo, of Scott and Moutain, in No. 21. 
No. 22 gives a section and profile of a superior type of Gramme 
dynamo, devised by Kapp, and since imitated by a number of 
manufacturers. No. 23 represents the Hochausen dynamo, No. 24 
the Elwell-Parker and Crompton dynamos, and No, 25 the Man- 
chester type, due to Hopkinson. It is to this latter type that 
belong the Brown of Oerlikon, Mather and Platt, Sautter and 
Lemonnier, Tighe, Joel, Clark-Muirhead, Blakey, Emmot and 
Immisch, and Sprague machines. Nos. 26, 27, 28, 29 30, and 31 
show respectively the Lahmeyer, Thomson-Houston, Wenstrom, 
Eickmeyer, Continental; and Mordey and Jones machines. No. 32 
represents a form common to several American motors, notably to 
the Patten and United States and Jenny motors. Silvanus 
Thompson devised the dynamo shown in No. 33, and Mr. Fein the 
dynamo shown in No. 34, No. 35 gives the form of Kennedy’s 
irun-clad dynamo machine. Finally, the Alioth Helvetia, Elwell, 
Siemens—with interior poles—Thury, Kester, Brush or Schuckert- 
Mordey or Victoria dynamo machines are represented in Nos. 36, 
37, 38, 39, 40, and 41, This enumeration comprises but a few of 


No. 13 is a modi- | 





o ge 


After the usual general business of the A was tr ted, 
a paper was read by Mr. James Atkinson on ‘‘ Heat Engines as at 
Present in Use and their Probable Future Development.” Mr. 
Atkinson compared the relative performances of steam and gas 
engines, basing his calculations on carefully-conducted trials by the 
Society of Arts in 1888, and later trials by Mr. Joseph Tomlinson, 
president, I.M.E. The best result obtained by the steam engine 
trials was a consumption of 1°79]b. of coal per indicated horse- 

wer perhour. The gas engine was supplied by gas made by a 

jowson plant, consuming ‘8/71b. of coal and ‘19lb. of coke, 
making a total of 1°067 1b. of fuel per indicated yy ge per 
hour, such a low rate of consumption having never in the history 
of the world been attained by any type of heat engine. Mr. 
Atkinson analysed the loss in both steam and gas engines, with the 
result that he found in steam engines only 10 per cent. of the 
total heat given out by the fuel was converted into useful 
work, while in the case of the gas engine as much as 17°85 per 
cent. of the total heat was converted into useful work. He gave 
great credit to Messrs. Crossley Brothers for their patient and 
untiring efforts to improve the Otto engine, but said the principles 
which control the results of Otto engines remain pascey cae J 
the same as they were twelve years ago, and that his own Cycle 
engine was a decided advance in its principle of action and more 
economical in working. He discussed and compared diagrams 
taken from both engines, and, in conclusion, said it was at present 
doubtful what the gas engine of the future would be, but he felt 
certain that as such engines, even as they are, utilise practically 
twice as many of the units of heat as steam engines, they will not 
be allowed to remain in their present position, and when they 
have received the amount of attention from accomplished engineers 
which the steam engine receives, it is probable that the latter, in a 
few more decades, will be an almost extinct machine. interest- 
ing discussion followed, in which several of the members took part, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, Anp 
OTHER DISTRICTS, 


(From our own Correspondent.) 


THE burning question in trade circles this week is again th 
decision of the colliers of the kingdom to come out on “ play” -~ 
March 12th for a week, with the probability of a more lengthened 
cessation of operations if an adjourned conference to be held in 
London four days after the commencement of the “play” week 
should so decide. The situation is the more serious in this district 
since the iron trade has become very quiet, and the action of the 
miners is calculated to destroy the last appearance of confidence 
which prevailed. What course the colliers in this district 
will take is at present scmewhat doubtful. The South Stafford. 
shire and East Worcestershire men are understood to stand 
by the Coal Trade Wages Board which exists here yet 
many of them are also members of the Miners’ Federation and 
they may, perhaps, be divided in their allegiance as to which part 
to follow. It is stated on the one hand that in Warwickshire po | 
Staffordshire the Federation miners do not represent more than 
a third of the whole body, and yet the Federation themselves state 
that their members number close upon 6000. The position jg 
complicated by the circumstance that though the Wages Board jg 
in force, the men are not being paid according to the sliding scale 
but are receiving the Federation rate of wages. It is believed 
that an examination of the books of the associated coalowners 
would show an equivalent to a fall of 3d. to 6d. per ton on wages 
were the sliding scale in force, but the masters are pursuing a 
conciliatory course, and are not pressing the sliding scale 
arrangement. 

There is, however, too much reason to fear that the bulk of the 
South Staffordshire, East Worcestershire, and Warwickshire men 
will go with the Federation in any action they may take, the more 
so since some of the officials of the Federation are located in this 
district, At a meeting of the men this week representing the 
district of Brownhills, Walsall Wood, Pelsall, Aldridge, and some 
distance into the Black Country, one of the delegates who had 
returned from the Manchester Conference desired the meeting to 
“talk to those whom they represented and persuade them to 
support the plan;” and the North Staffordshire miners have, 
through their delegates, distinctly resolved to abide by the Con- 
ference decision, unless what are termed “satisfactory arrange- 
ments” can instead be made with the masters, Probably between 
8000 and 10,000 men would be affected in both districts by the 
stoppage. 

‘I'he stoppage in South Staffordshire should be of short duration, 
since there are practically no stocks in the district, and the men 
have therefore no excuse for remaining out long. At present the 
collieries have nct more than three days’ stocks on the pit banks, 
and in many cases not even that, and the ironworks have certainly 
not more than three days’ stock in boats on the canal, At the raii- 
way sheds and at the gasworks there is about one month’s stock on 
hand, but these latter stocks are not such as come under the miners’ 
consideration. In North Staffordshire no stocks to speak of have 
accumulated at any of the collieries, and a week’s ‘‘ play” on the 
ree of the miners would necessitate the damping down of the 

last furnaces. In many of the collieries the coal and iron are worked 
out ther, and the coal supply is consumed almost as soon as 
got. Ironmasters on ’Change in Birmingham and Wolverhampton 
complained loudly this week at the course which the colliers are 
taking. They pointed out that apart from being an utterly selfish 
one, the miners’ policy is a ruinovs one. What in the long run 
the colliers imagine they will gain if the trade of the country is 
spoilt it is difficult to see. Already the cost of coal at the iron- 
works in this district is declared to be nearly 100 per cent. higher 
—bearing in mind the shorter weights allowed now as compared 
with formerly—than when common bars were last at their present 
price, and it is stated that the colliers are acting as though they 
were bent upon ruining the iron trade. If the miners should come 
out the ironworks could not work more than, say, three days, and 
what applies to the ironworks applies equally to the engineering 
shops. The ironworkers and many of the operative engineers will 
at once be without work, and every industry would be greatly dis- 
organised. 

Prices of coal at the local collieries are scarcely so high as they 
were some time ago, but they are very high relatively to the prices 
of pig and finished iron. Forged coal, which two jears ago was 
selling at 5s. 6d. to 6s. 6d. per ton, is now quoted 8s, 6d. to 9s. 6d,; 
and slack then 3s. 6d. is now about 5s, Wages of thick and 
thin coal colliers have advanced in like proportion, thick coal men 
now getting 4s. 8d. per day, or within 4d. per day of the highest 
rate known for thirty years; and many colliers indeed are earning 
5s. to 6s, a day. Thick coal colliers’ wages at one time descended 
to 3s. per day, or lower. If the strike in Staffordshire is of only 

rtial description then there should be an opportunity for the 

taffordshire owners to made money out of supplying part of the 
wants of some of the other districts, for it is estimated that the 
regate deficiency of supply, caused by a week’s “play” of 
the somewhat over 200,000 men connected with the Federation, will 
amount to nearly 14 million tons, In the expectation that South 
Staffordshire will not be greatly disturbed by the strike, some cf 
the collieries are indeed already trying to make preliminary arrange- 
ments to this effect. 

Demand at the ironworks is this week only slow in most of the 
departments, and orders are difficult to get in. In this respect 
February has so far shown no improvement upon the opening 
month of the year. A decided increase in demand is required if 
the works are to be kept going at all readily. 

The marked bar firms are doing most business, and report a 
steady trade for special qualities; but they have experienced a 
falling off in second and third-class iron, Marked bars are quoted 
at the £8 basis, which has now ruled for more than twelve months. 
£6 5s. and £6 10s. is asked for merchant sorts, and £6 is the 
minimum price for common sorts, Hoops and thin strip move 
quietly at £6 12s, 6d. and £6 15s., and £6 7s. 6d. to £6 10s. for 
the gas-tube strip is well upheld, 

The sheet iron trade is tame at date, and neither the galvanisers 
nor export merchants are giving out orders in anything like large 
lots. The negotiations which have been prcceeding to the forma- 
tion of a Sheet Makers’ Association have not for the present been 
crowned with success, The lack of vigour in the demand is neces- 
sarily against the chances of the proposal. All hope has not, how- 
ever, yet been given up of bringing the trade together, and a 
further meeting is to be held, Minimum prices are quoted at 
£7 5s. for singles, £7 10s. for doubles, to £8 5s, for lattens, and 
there are many firms who will not consent to sell at these rates. 

The pig iron trade is ina quiet position, buyers having mostly 
satisfied their requirements for this quarter, and business being 
confined to making deliveries under old contracts, These deliveries 
are, however, being made with a fair amount of regularity. 

Staffordshire cinder pigs are quoted 37s. 6d. and on to 40s., 
while part mines can be had at from 45s. to 47s. 6d.; with hot blast 
all mines 62s. 6d. up to 65s.; and cold blast all mines 97s. 6d. to 
102s, 6d. Midland brands are selling at 45s, 6d. for Northamptons, 
46s, for Derbyshires, and 48s, 6d. for Lincolns, 

Successful deep pumping operations are those which have 
recently been brought to a most satisfactory issue in the 
Kingswinford district. After persistent efforts lasting for over a 
year, the unwatering has now been effected of about 150 acres of 
mine in the deep of Bromley—Kingswinford—pound, belonging to 
Messrs. Homer, Dudley, and Briscoe’s trustees, and to Mr. George 
Addenbrooke. The bulk of the mine was taken on lease by 
Messrs. H, 8. Pitt and Company, who put down a 60-horse power 
high-pressure engine, which was afterwards assisted by an 80-horse 
power engine. Mr. John T. Homer—Sedgley—with Mr. James A. 





Fullwood, mining engineer, Upper Gornall, have watched the 
interests of the trustees, j 














Fes. 19, 1892. 


THE ENGINEER. 





161 





—_—— 





_ 


NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester.—As regards the general condition of the iron trade 
and allied branches of industry throughout this district, there is no 
material change to notice. A dull, unsatisfactory tone still charac- 
terises business generally, a continued want of confidence as to the 
future checking operations of any importance being entered into. 
The chief topic of interest has been the possible outcome of the 
decision arrived at by the Miners’ Conference in Manchester last 


Steel makers are much better employed in two of the heaviest 


departments—those of rails and of shipbuilding material. Steel 
rails have been ordered to an extent which will find work for the 
furnaces for fully three months to come, in addition to the orders 
previously held. Heavy sections have advanced in price to £4 5s. 
per ton. Light sections are quiet at £5 10s., and colliery rails are 
in poor demand at £6, There is a better general demand for steel 
shipbuilding material, and the local demand also shows more life. 
The steel mills at Barrow are now in full work, and the improved 





week, to send in notices to cease work in this and other districts on 
the 12th of next month, with a view to prevent any further reduc- 
tion in wages; and its probable effect upon other branches of 
industry, especially the iron trade. No great anxiety has, however, 
so far been created as to the future. The fact that the Conference 
was not attended by delegates from Northumberland, Durham, 
or South Wales, and by only one delegate a a 
comparatively small district in Scotland, encourages the belief that 
the stoppage of work, if resorted to at all, will be only of a partial 
character, and not of ~ long duration. Indeed, the miners’ 
delegates themselves would seem to have shown a want of confi- 
dence as to the success of the er evernaag va, Me J they have 
adopted by convening a second conference to be held immediately 
after the notices have been given to consider the further course of 
action to be pursued. In any event they can scarcely hope to 
prevent the inevitable by resorting to a course of action which can 
only have the effect of temporarily disorganising trade, and which, 
if it has any serious effect upon the supplies of fuel, will most 
certainly lead to a prolonged stoppage of most of the cotton mills 
throughout Lancashire, 

The Manchester Iron Exchange on Tuesday brought together 
about an average attend , but busi remained in much 
the same inanimate condition as reported recently, buying bein 
again extremely slow, both as regards raw and manufactur 
material, although makers still hold to late rates; and the 
threatened stoppage of the pits, with the view of keeping up the 
price of fuels, which would necessarily also keep up the cost of 
producing iron, tends to lessen the probability of makers giving 
way, at any rate at present. There is a good deal of underselling 
with iron held in second hands, which in some instances is being 
offered for forward delivery at fully 1s. per ton below makers’ 
quotations. This, naturally, does not tend to remove the feeling 
cf distrust with regard to the future which has prevailed recently, 
and consumers show very little disposition to buy beyond actual 
hand-to-mouth uirements. Lancashire makers of pig iron 
still quote on the is of 46s, for forge to 47s. for foundry, 
less 24, delivered equal to Manchester; but at these figures 
they remain practically out of this market, as Lincolnshire can be 
bought at very much lower prices, 45s. for forge, to 45s. 6d., less 
2h, for foundry, representing about the full average figures for the 
abeve brands, delivered here. For Derbyshire iron quotations 
remain on the basis of 45s. to 45s. 6d. for forge, and 48s. to 49s, 
for foundry, less 24, delivered here; but only small sales for 
special requirements have been made in this district at the above 
figures. Makers of Middlesbrough iron continue very firm, and do 
not = anything under 45s, 4d. net cash, for good-named 
foundry brands, delivered equal to Manchester ; although ordinary 
G.M.B.’s are readily obtainable at 1s, per ton under this figure. 
For Scotch iron makers’ quotations remain at about 48s, 6d. for 
Eglinton, and nominally 51s. for Glengarnock, net cash, delivered 
at the Lancashire ports, but merchants are offering Eglinton at 
48s., and Glengarnock at as low as 49s. 6d., delivered at the ports, 

Manufactured iron makers still report only a very limited busi- 
ness coming forward, and many worksare barely kept going ; good 
ordinary qualities of bars do not average more than £6 per ton, 
delivered in the Manchester district, and favourable specifications 
might be placed at a trifle less; whilst inferior qualities of bars 
could be bought at something like £5 17s. 6d., sheets do not 





average more than £7 5s. to £7 10s. for merchants, to £7 12s. 6d. 
and £7 15s. for galvanising qualities, with the usual extras for 
doubles. Inquiries for hoops continue extremely small ; but prices 


remain at the Association rates of £6 7s. for random, to £6 12s, 6d. 
for special cut lengths, delivered equal to Manchester or Liverpool. 

In the steel trade the business doing continues very limited, 
with prices nominally unchanged ; makers stil] quote about 56s., 
Jess 2}, for ordinary foundry qualities of hematites, and steel 
billets range from £4 10s. to £4 12s. 6d., net cash, delivered in 
Manchester. There is very little business doing in steel plates ; 
makers still ask about £7 5s, for good boiler-making qualities, 
delivered Manchester district; but consumers, for anything like 
quantities, are scarcely prepared to come within 2s, 6d. per ton of 
this figure. 

A fair amount of activity is still reported throughout most 
branches of engineering; but it is chiefly on orders that are 
gradually being completed, and it is only exceptional cases where 
new work is coming forward in anything like sufficient quantity 
to replace contracts running out. 

This month’s report of the Amalgamated Society of Engineers 
is anything but satisfactory. There has been a considerable 
increase both in unemployed, particularly through the Newcastle 
strike, and in the number on sick benefit, owing to the influenza 

idemic, the ber at present on these benefits being nearly 
10 per cent. of the total membership. The reports as to trade 
show it to be bad in many Lancashire centres, and not more than 
moderate throughout the country. 

In the coal trade there has been a rather increased inquiry for 
nearly all descriptions of fuel, which, no doubt, to some extent has 
been brought about by an anxiety on the part of consumers here 
and there to get in extra supplies in anticipation of the threatened 
stoppaye of the collieries ; but generally there has been no actual 
pressure of demand, and supplies are ample for all present require- 
ments. The demand for cas fire coal has naturally been 
briskened up by the recent severe weather, and the better qualities 
are moving off readily at late rates, averaging 12s. 6d. for best 
coals, 10s, 6d. to 11s, for seconds, and 9s. to 9s. 6d. for common 
house fire coals. Tke lower qualities, however, continue in only 
moderate request, for ironmaking, steam, and general manufactur- 
ing purposes; but for gasmaking requirements users have been 
making arrangements for extra supplies, in anticipation of any 
stoppage of the pits. Prices remain unchanged, at about &s. to 
8s. 6d. for good qualities of steam and forge coal at the pit mouth. 
For engine classes of fuel there has been a fairly active demand, 
and in some instances colliery proprietors have advanced their 
quotations 3d. to 6d. per ton, but this has only practically repre- 
sented a levelling up where prices were very low. At the pit 
mouth bu does not average more than 6s, 3d. to 6s. 9d., best 
slack 5s, 3d. to 5s, 9d., with lower sorts ranging, according to 
quality, from 3s. 9d. to 4s, 9d. per ton. 

For shipment there has been a fair demand, with good qualities 
of steam coal, delivered at the ports on the Mersey, fetching about 
10s. to 10s. 3d. per ton. 
_ Barrow.—There is not much doing in hematite qualities of pig 
iron this week, and the transactions on the part of makers with 
actual consumers are fewer than those which have taken place in 
the speculative market. A few good parcels of warrant iron have 
changed hands at the low value of 45s. 6d. per ton net cash, or 
fully 1s. per ton below the actual cost of production. Makers are 
asking 47s, 6d. net f.o.b. for parcels of mer iron in Mixed 
Nos,, and they are not pushing trade, as either better prices must 
rule or the cost of labour and raw material must be modified. 
There has been a decrease in stocks during the week of 7762 tons, 
making the decrease since the end of last year 1812 tons, and 
leaving the stocks now in hand at 142,275 tons. There are still 
forty-two furnaces in blast, compared with forty-four in the corre- 
sponding week of last year, and thirty-five are standing idle. 

Iron ore is easier to buy, and prices are quoted at 9s, to 10s, per 
ton for average qualities net at mines. Spiegeleisen is in poor 
demand, but an improvement is expected, as the consumption is 
likely to increase, e value of 20 per cent, qualities is quoted at 
80s, per ton, 
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1 are expediting the output. Ship platesare at £6 2s. 6d. 
rd ton, angles at £5 15s., and boiler plates at £6 17s. 6d. In 
looms a quiet business is doing, ordinar — being at 
£4 2s, 6d., and hammered descriptions at £5 . 6d. Slabs and 
billets are neglected, and remain at £4 5s, per ton. Hoops are in 
slow sale, and £4 10s, is still the price. 

Shipbuilders are gradually becoming more and more busy in all 
departments, and the recent new orders booked are likely to be 
followed by others of more importance. The trial trip of the new 
Peninsular and Oriental steamer Malacca, built by the Naval 
Construction and Armaments Company, took place on Saturday, 
with highly successful results, The trial trip of the Clan Liner 
Clan Forbes, re-boilered and supplied with triple-expansion 
engines by Messrs, Westray, Copeland and Company, Barrow, also 
took place on Saturday, when a speed of eleven knots on the 
journey to Liverpool was obtained without pressing the engines. 

Shipping is quiet. The returns for last week show that 16,536 
tons of pig iron and steel were exported from West Coast ports, 
compared with 16,095 in the corresponding week of last year, an 
increase of 44] tons. The aggregate exports for the year so far 
represent 99,173 tens, compared with 99,732 tons in the corre- 
sponding period of last year—a decrease of 569 tons. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE Miners’ Conference at Manchester has been watched very 
closely by coalowners and the general public. It has ended in a 
modification of the original ‘‘stop fortnight” proposal. A week’s 
compulsory idleness has been decided upon, and another Conference 
is to be held during that week to consider whether mining shall be 
resumed at the end of the pericd or a second week of no-work be 
decreed. This result, if carried out, will suit Northumberland and 
Durham in the North, and South Wales in the West. These are 
shipping quarters, which will greatly benefit by a stoppage in the 
Midian s. Vessels coming into Hull from foreign parts cannot 
afford to wait in port, ‘‘ eating their heads off,” until the colliers 
are pleased to recommence working. And they won’t. They will 
go on to the Tyne and the Wear, and load there. A similar case 
happened in 1885, and many of the ships which found their way to 
the Northern ports never returned. It will work out in the same 
way in Wales, North Wales may ‘set down,” but South Wales 
will do their shipping business for them. 

Manufacturers who were expecting relief from extreme rates 
for fuel are not likely to be satisfied just yet, and householders 
who have all along been paying too much for domestic coal, 
are certain to be compelled to continue giving abnormal amounts 
for supplies, although resident in the heart of the coalfield. Four 
spring-like days have been succeeded by most severe weather, 
which has again caused a movement in house fuel. Miners are at 
present working from four to five days a week. They might have 
six days if they like, but St. Monday is still observed. Their 
hours are not as much as eight a day from bank to bank, and they 
can easily earn ten shillings a day. As many have their sons in 
the pit also, it is clear that the collier is taking home good wages 
for his family. 

The railway servants are agitating for shorter hours, They 
mean to request more pay as well, but they are taking one thing 
at a time. Their chief points are (1) that a week’s pay be 
guaranteed to all grades of railway men who devote the whole of 
their time to the companies employing them ; (2) that the maximum 
hours of duty be ten per day, excepting platelayers, whose hours 
shall be nine per day ; for shunters, signalmen, and boxes always 
open, eight hours to be the maximum ; (3) each day’s duty to stand 
by itself, and not be counted as part of the week’s work ; (4) over- 
time at the rate of time and a-quarter ; Sunday, time and a-half. 

The provisions of the new Factories and Workshops Act, recently 

, will soon be practically felt here. One portion of the 
statute lays down stringent regulations for the exits from factories 
and workshops, The section is to apply to all places where over 
forty people are employed, and which is more than one storey high, 
Fifteen hundred workshops in Sheffield are about to be inspected, 
under the superintendence of the Borough Surveyor’s department, 
and the result, it is expected, will be » very large amount of work 
and expense in making the outlets from working places fit in with 
the requirements of the statute. 

The Sheffield pecple are much interested in the proposed exten- 
sion of the Sion and North-Western Railway to Sheffield. This 
is to be effected by a junction with the Manchester, Sheffield, and 
Lincolnshire Railway, about 1 mile 1 furlong 3 chains from Shef- 
field, terminating on the east side of Wharf-street, near its junction 
with Exchange-street. An estimate of the cost has been lodged in 
Parliament, It is set down at £217,765 8s, 6d. Of this sum the 
chief items are £78,000 fora new station, and £75,000 for acquiring 
the twenty-five acres of land, with the buildings thereon, necessary 
for the line. The estimates show that the railway will be con- 
structed as a double line, principally in cuttings, and devoid 
of tunnels. With the London and North-Western, Sheffield will 
have three passenger stations, Of the three, the new one will be 
the most central. A few years ago the business people were agita- 
ting for cne station into which all trains should run, but with the 
erection of the London and North-Western they will be farther off 
that advantage than ever. 

Tbe McKinley Tariff Act is affecting Sheffield in other ways 
besides the exclusion of the secondary and lower grades of Sheffield 
cutlery. It is shuttirg out all German, middle, and lower class 
cutlery, driving the Germans to find other markets. Nearly two 

years ago an advance of 10 per cent. was granted to the grinders. 

his caused local manufacturers to raise prices to their Colonial 
customers. The astute Teuton at once saw his opportunity. He 
pushed his cheap wares into the market, paying particular atten- 
tion to India, which the Germans have ‘‘ worked” most success- 
fully. I have seen letters received by several firms of Shef- 
field manufacturers, from their Indian agents. These are dated 
from October of last year to the middle of last month. In 
every case they intimate that there is not the slightest 
demand for the Sheffield goods, as the Germans undersell 
them. In one letter it was stated that Solingen houses send 
out imitations of well-known Sheffield houses at much lower 
prices than the English make, The agents and merchants 
name the highest prices they can afford to give, and in all these 
cases the orders have had to be returned. e cutlers have had 
these letters read to them ; the Trade Union secretaries have been 
shown them ; and the manufacturers bave offered to meet the men 
more than half way—to give up all they have put on, if the men 
will concede one half—but the offer has been in vain. Men are 
therefore walking the streets, or working two or three daysa week, 
while the Germans take their trade, and there is nothing so hard 
to bring back as lost business, 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE situation in the iron and allied industries of this district ha 
not improved in any particular, but on the contrary has become 
worse, and buyers are more di than ever to hold off from 
purchasing, especially as the labour troubles make the future very 
uncertain, It may thus be said that they are paralysing business. 








Things were bad enough before when the fall in warrants came, 
but they have been rendered more depressed by the action of the 
men. ‘These labour difficulties are by far the most prominent 
feature of the market at present, and so far as can be seen they 
threaten to continue to be so. Most disquieting is the attitude 
of the Durham miners, who are prepared to resist to the utmost 
any attempt to reduce their wages, notwithstanding that the fact 
is codealenis that there has been a very substantial reduction in 
the prices, 

The Newcastle and Gateshead Gas Company report to their 
shareholders that their coals are costing them 2s, 3d. per ton less 
than they paid at this time last year, and all the heavy over-sea 
contracts are being placed at rates much below those of expiring 
contracts, yet the miners expect to be paid the same wagesas they 
have been getting ever since selling prices were at their maximum. 
The present and future prospects of trade render it imperatively 
necessary that a considerable reduction of wages should take place. 
Yet, when the miners, cokemen, enginemen, and others employed 
at the collieries voted by ballot, the result was as follows on the 
questions put:—(1) 605 voted for acceptance of the 10 per cent, 
reduction, (2) 2050 were agreeable to open arbitration on the ques- 
tion of what change in wages ought to be made, (3) 7102 were in 
favour of leaving it to their executive council to negotiate and 
decide the matter with the coalowners; (4) while 41,897 voted 
against the three propositions above named, and thus refuse not 
only 10 per cent. reduction, but also reject arbitration, which 
would indicate that they at any rate recognise that their attitude 
is not justified by the facts of the case. The masters at their 
meeting at Newcastle cn Monday, after considering the refusal of 
the men to agree to any proposition made to them, passed the 
following resolution :—‘‘ The Coalowners’ Association have no other 
course to pursue than to give fourteen days’ notice to terminate 
the present contracts of hiring, with a view of obtaining a sub- 
stantial reduction of wages; but before taking such an important 
step, which will entail severe loss, not only on the miners them- 
selves, but on a large mass of the population depending on the 
coal trade, they desire to afford the Federation Board anotker 
opportunity of obtaining power to meet and settle the matter with 
the Owners’ Association; and in order that time may be given for 
this purpose it is resolved to postpone until Saturday, the 27th 
inst., the giving of fourteen days’ notice to terminate the 
existing contracts of hiring, but that, failing a settlement, such 
notices be given on that date.” It is believed that if the men 
would make an offer to agree to a 5 percent, reduction the masters 
would not be averse to settling the dispute on that basis. They 
certainly cannot continue with present prices to pay the rates of 
wages they have been giving, particularly when in all other districts 
the men have had to submit to reductions. At present it is the 
colliers who are ‘‘ getting the plums,” it is certainly not the coal- 
owners, who cannot make ends meet with the present relations of 
wages to prices. 

The engineers’ strike on the Tyne and Wear is now in its third 
week, and though earnest efforts have been made to bring about 
a settlement, the end seems far off, owing to the arrogant ard 
uncompromising attitude of the engineers, who, it would 
appear, will not be satisfied with anything less than the 
pw A surrender on the part of both employers and plumbers, 
The Federation of Engineering and Shipbuilding trades 
of the United Kingdom suggested to the engineers and those 
associated with them in the strike that they should agree toa 
reference of the dispute to arbitration and return to work. The 
Federation resolved, if the engineers did not adopt this course, to 
consult the societies affected which formed the federation as to 
whether they agreed to a deputation of two members from each 
society waiting on the Employers’ Association to ascertain what 
arrangements could be made for the members of the federated 
societies resuming work. The engineers declined to consent 
to this reasonable proposition, and sent a somewhat insult- 
ing reply, charging the federation with being favourable 
to black - legging, of being unworthy of its name, and a 
scandal to unionism. The engineers’ committee refuse to 
open out any communication in the fitters’ and plumbers’ 
dispute until the employers withdraw the 25 per cent. notices, 
The employers are only hoisting them by their own petard, they 
—the masters—have only rallied to the support of one of their 
number who was being oppressed. This is one of the canons of 
trades unionism, yet when it is put in force against them they 
resent it, and talk about their members being victimised. The 
engineers cannot expect to be allowed to use the weapon against 
the masters without allowing the latter to adopt a like course. It 
is calculated that there are 15,000 or 16,000 men idle through this 
dispute ; trade is much disorganised, and orders are being sent 
elsewhere. 

With disputes like the above-named in progress, it is not sur- 
prising that there should be so little business done in the iron 
market, which must feel the stoppage especially of the colliers 
very acutely, for a cessation of the supplies of fuel must of neces- 
sity paralyse operations at the furnaces, &c. People will only 
purchase what meets their immediate requirements. Prices should 
be higher in view of the threatened stoppage, but they are not, 
the tendency being rather the other way. Makers of Cleveland 

ig iron are fairly firm in their quotations, for though they are not 
Cohen many new orders yet, having extensive contracts still on 
their books, they are delivering almost all the iron they produce, 
Very few of them will take less than 36s. 6d. per ton for early f.0.b. 
deliveries of No. 3 G.M.B., but most of them ask 37s., and are able 
to secure it when particular brands are specified, which cannot be 
got from the merchants. The latter have been cffering small lots 
of No. 3at 36s. this week, ard scme business has been done at 
35s. 10$d. But no cne will sell Jarge quantities or for forward 
deliveries at these prices. Middlesbrough warrants have been 
rather stronger this week than they were last, and have kept 
between 35s, 7d. and 35s. 8d. cash. The stock of Cleveland pig 
iron in Connal’s stores in this district on Wednesday evening was 
158,890 tons, this being 298 tons decrease this month. 

The lower qualities of pig iron are relatively dearer than No. 3; 
in fact, it is curious to note that sellers of both No. 4 foundry and 
grey forge are realising the same price as is paid for No. 3, which 
latter was not long ago 3s, to 4s. per ton bigher than grey forge, 
and is generally in ordinary times 1s. higher. The fact is, that 
makers can better control the prices of the lower qualities, which 
are not, like No. 3, speculatively dealt in. The merchants 
hold but little grey forge at any time, and consumers 
have to go direct to producers for it. It is rather a bad time of 
the year for No. 3, seeing that the bulk of what is made is 
for export to the Continent, and deliveries over-sea in February 
are usually poor. Makers of East Coast hematite are keeping up 
their price for mixed numbers at 48s, per ton. The strikes at 
Bilbao having ended, supplies of ore are most adequate, but some 
makers have been greatly inconvenienced, and furnaces have been 
damped down in consequence. Rubio ore is quoted 13s. per ton. 
ex-ship Tees. The freight from Bilbao to Middlesbrough has been 
reduced to 5s. 74d., which is nearly back to the figure of last 
autumn. The shipments of pig iron from Middlesbrough this 
month to Wednesday night were 34,242 tons, as compared with 
agg tons in January 1892, and 44,839 tons in February, 1891, to 

7th. 

At the meeting of the Cleveland Institution of Engineers to be 
held at Middlesbrough on Monday, Mr. Henry Davey, M. Inst.C.E., 
of Westminster; is to read a paper on “ Draining Mines.” 

The ironfounding and engineering industries are quiet, and some 
of the founders have had to suspend operations through the engi- 
neers’ strike. Producers of railway chairs are working badly, and 
though inquiries are received, yet they do not result in orders, for 
the £2 17s, 6d. at works is considered too high. At Messrs. 
Bolckow, Vaughan, and Co.’s Eston steel works there has been for 
some time a dispute between the management and the members of 
the Enginemen, Cranemen, Boilermen, and Firemen’s Association, 
who object to be ruled by the wages sliding scale in force for all 
classes of men at the works, and who claim to be placed under the 
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engineering departments, as at other works; also to be paid at the 
rate of six shifts for five nights’ work. Both sides have agreed to 
the appointment of Mr. Jeremiah Head, C.E., of Middlesbrough, 
as arbitrator. 

The manufactured iron and steel trades “are still fairly well 
occupied, but the demand for rails and bars is extremely unsatis- 
factory, and shipbuilders are giving out few orders for plates and 
angles. It is a difficult task to make ends meet at present, owing 
to the cost of materials—especially coals. Steel railsare £4 2s. 6d. 
net ; steel ship plates, £6 ; steel - angles, £5 15s.; iron ship 
plates, £5 7s. 6d.; iron ship angles, 5s.; steel boiler plates, £7 ; 
iron boilers £6 7s. 6d. per ton, all less 24 per cent., and free on 
trucks at producers’ works. 

The crusade against Sunday labour has been revived in the 
Middlesbrough district, and it was suggested ata conference that 
a deputation representing the various religious bedies of the town 
should wait upon the ironmasters relative to the subject. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THERE has been a quiet business in the Glasgow pig iron market 
this week. Scarcely any attention is paid to Scotch warrants. 
Business in hematite has been limited, and prices have been a 
little lower. The demand for Cleveland pigs has likewise been 
quiet, with little change in values. Consumers and exporters 
appear to be purchusing only to meet immediate wants, the general 
impression being that prices will fall still further. 

e current prices of makers’ iron are as follows:—G.M.B. 
Govan and Monkland, f.o.b. at Gl Ww, - ton, No. 1, are quoted 
44s.; No. 3, 43s. 6d.; Carnbroe, No. 1, 46s.; No. 3, 44s. 6d.; 
Clyde and Gartsherrie, No. 1, 50s. 6d.; No. 3, 48s. 6d.; Summerlee, 
No. 1, 51s.; No. 3, 49s.; loan, No. 1, 5ls. 6d.; No. 3, 49s.; 
Coltness, No. 1, 54s. 6d.; No. 3, 50s.; Calder, No. 1, 53s.; No. 
8, 50s.; Glengarnock, at Ardrossan, No. 1, 54s, 6d.; No. 3, 49s.; 
Dalmelli n, No. 1, 48s, 6d.; No. 3, 47s. 6d.; Eglinton, No. 1, 
47s. 6d.; Shotts, at Leith, No. 1, 55s.; No. 3, 52s.; Carron at 
Grangemouth, No. 1, 55s. 6d.; No. 3, 50s. 

The pig iron shipments from Scotch ports in the past week have 

been 7789 tons against 4418 in the corresponding week. Ital 
took 810 tons, United States 795, Australia 235, Germany 80, 
France 60, Holland 75, India 60, Belgium 93, Spain and Portugal 
75, China and Japan 340, other countries 465; oy coastwise ship- 
ments being 4711 tons, compared with 1631 in the same week of 
1891. The total shipments to date are 31,950, against 23,269 last 
year. 
There is no change this week in the number of furnaces in blast, 
which is 77 compared with 9 at the corresponding time last year. 
There are 47 furnaces producing ordinary and special brands, 24 
hematite, and 6 basic iron. 

The stocks of Scotch pig iron in the Glasgow warrant stores are 
showing some decrease, notwithstanding that the former amount 
of production is maintained. It is rumoured that the syndicate has 
been selling warrant iron privately, considerably under the nominal 
market price of 43s., on condition that it be exported or sent into 
immediate consumption. Should this report be inaccurate, it may 
be — for granted that some makers are storing iron at the 
wor! 

There is a fair business in general engineering work and machi- 
a Rather more inquiry is being made for locomotives, and 

ers of cast iron pipes are looking for the improvement in busi- 
ness which scarcely ever fails to come at a time like the present, 
when iron is low in price. 

The shipments of iron and steel manufactured goods from Glas- 
gow in the week embraced sewing machines worth £2601 ; 
machinery, ; steel goods, £10,150 ; and general iron manu- 
factures, ’ ° 


The finished iron trade continues quiet. Makers report that 
orders come in very slowly, and that prospects are not very encou- 
raging. There is scarcely anything doing in unbranded iron for 
the eastern markets. The lowest grade of common bars is quoted 
£5 15s.; second grade, £6; highest e, £6 2s. 6d.; best bars 
ranging from £6 5s. to £6 12s. 6d., and the prices being subject to 
the usual 5 per cent. discount. 

The steel works are fairly-well employed, there being a very con- 
siderable amount of shipbuilding material under contract; some 
additional inquiries are now in the market, but the fresh work in 
sight is not sufficient to occupy the place of that which is being 
turned out. The capacity of the steel works is great, much more 
so than it was a few years ago, and it requires a very large amount 
of work to keep it going. Prices of steel have been a little 
yd but, so far as can be ascertained, they are on the basis 
of £6 to £6 2s. 6d., less 5 per cent. for ship plates. 

There is a much easier feeling in the coal trade. Prices had 
remained steady for a period of nearly three months until now, 
when they have begun to give way. Shipping btai 
relatively cheaper on the sa than at Scotch 
against our export trade. Very little forward business is being 
done, and as supplies are more Bo ample, prices of shipping coals 
have declined about 6d. per ton. Main coal is quoted, f.o.b. at 
Glasgow, 7s. 9d. to 8s. per ton; ell, 8s. 6d. to 8s. 9d.; splint, 9s. to 

3d.; steam, 10s. to 10s. 3d. There is as yet no change in the 
price of household coals for home consumption; but manufacturers 
vd obtaining supplies on easier terms, and dross is particularly 
cheap. 

The dispute in Fife appears now to be settled, a majority 
of the colliers having voted acceptance of the 7} per cent. reduc- 
tion in wages. 
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WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE unrest of labour is again showing itself in this district. 
No sooner have the colliers settled down tranquilly to the accept- 
ance of the sliding scale, than the enginemen, stokers, fitters, and 
others have put in their veto. They are called upon to to 
a 74 per cent. reduction, and the objection they raise is, that 
they are not bound by the sliding scale, and so ought not to be 
called upon to submit to its decision. This on the face is logical 
enough ; but it so happens that they accepted readily enough 
their share of the advances which the sliding scale enacted, and 
even the colliers say, that as they had all the advantages of the 
advances, it is but fair that they should share in the reductions. 
At present the enginemen and others who now have an association 
of their own stand firmly to their post, and unless ful 
counsel should prevail they will put in notices on the lst of March. 

During the last week the collective totals of the Cardiff ports 
amounted to the large quantity of 301,950 tons. Swansea total 
was 28,149 tons, and Newport a fair average. Of late there has 
been a slight falling off at the last-named port, but asit is intended 
by one of the large shipping firms to use Newport as a port of 
despatch, an improvement will very likely take place. 

Inoticed a few days ago at Cardiff a large quantity of coals from 


Cory and Lewis’s Merthyr also figured largely. Coal quotations; 
at Cardiff this week are as follows :—Best steam, 13s. to 13s, 6d. 
seconds, 12s. to 12s. 6d.; small, 5s. to 5s. 5d. Mid-week prices 
were slightly weaker, and generally it may be stated that they are 
from 1s. to 1s, 6d. less than prices ruling about the — Ey of 
the year. House coal, on the other hand, is firmer, and in better 
demand ; best house remains at 14s. 9d. to 15s.; No. 3 Rhondda, 
13s. 3d. to 13s, 6d.; brush, 1ls.; small, 8s. to 8s. 6d.; No. 2, 11s. 

Swansea prices are :—Best steam from 18s.; house from 12s. 6d.; 
best anthracite, 15s. to 15s. 6d. 

A local contemporary devotes a lengthy notice to the large 
anthracite area existing in Wales, and predicts a great future. 
This is possible when the freer burning steam coals have to be won 


rts, and this tells , 


I am glad to note a continuance of vigorous persistency at the 
Dowlais Cardiff colliery. Sinking is proceeding well, and a small 
township growing up ready for the colliers. In the Caerphilly 
also sinking is steady. Some noteworthy shipments from Cardiff 
have come under notice during the week. note 4500 tons to 
Port Said—one shipment—3450 another, 3000 tons to Marseilles, 
2900 Jamaica, &c. Perhaps it may be admitted that Swansea 
beats the record in regard to a single case of large tonnage. This 
was shown by the arrival last week of the British King, of Liver- 

1, with a carrying capacity of 7000 tons, the largest to enter 

wansea Harbour. In shipping circles it is stated that this will be 

the first steamer to enter the Manchester Ship Canal, having been 
specially built for the occasion. 

It is satisfactory to note that the colliers keep aloof from the 
threatened stoppage of output. Preachers of northern trade 
arrangements are at a discount in Wales. The stand made by 
Mr. Abraham, M.P., is discussed generally as a very effectual one. 
He has shown that for all purposes in Wales the sliding scale has 
been most valuable, and points to the fact that seventeen years of 

and progress have been its accompaniment. 

Patent fuel continues brisk. Last week Swansea exported 9120 
tons, principally to France, Spain, Italy, and Austria. Price con- 
tinues 12s. 6d. to 13s., Swansea. Coke, Cardiff, 17s. 6d. to 18s. 
for furnace ; foundry, 19s, to 20s.; Swansea prices the same. 

Coalowners whe are interested in the coke trad plain of thesteel 
trade, and say thatit is ina by ressed condition, During the 
last week or two the price of coke, furnace and foundry, has D 
slightly better, still it is far from being up to the mark. The fact 
is, that the only manufacture in the market which shows any 
degree of briskness is steel bar. Rails are not in free demand, and 
it would — likely that the placing of fish-plates, sleepers, 
&c., and other accompaniments of rail laying will be lessened in 
Wales if the ironmasters of the North carry out their intention to 
turn them out themselves. Up toa late date portions of rail orders, 
in the way of sleepers, &c., have come this way from the North of 
England, especially when ‘‘ urgency ” was to the front. 

A good deal of tin bar is being turned out and despatched to the 
tin-plate districts, and comparing the quantities with those received 
from Barrow and Middlesbrough, Wales retains the upper hand. 

I had an opportunity last week of seeing almost the only “‘ iron- 
stone patch ” ee in Wales. This is at Aberdare, and on the 
land of Mr. Edmund Howell, the produce going to Blaenavon. 
The chief supply of ore for the steel] works is now from Bilbao, and 
as stocks are running low the spring promises great activity. 

Much regret is expressed in the district at the death of Mr. 
Hankey, M.P., senior member of Hills Plymouth Company. A 
leading pioneer of Welsh steam coal trade also disappeared this 
week in the person of Mr. James Ware, who started life in shipping 
Shepherd and Evans’s steam coal. It is a mistake, however, to 
state, as some of the local papers do, that he was the first 

ioneer in Shepherd and Evans's coal, the first steam coal shipped. 

e first steam coal was that of Mrs. Lucy Thomas, in the Merthyr 
Valley. Mrs, Thomas was a relative of Sir. W. T. Lewis, who by 
a persistent exhibition of rare qualities, and power of administra- 
tion, has risen to control the vast trade which has been developed 
from the small coal level of Mrs. Thomas. 

New Clydach Colliery, near Brynmaur, is for sale. The coal is 
semi-bituminous, and the colliery equal to an output of from 150 
to 200 tonsaday. On ’Change, Swansea, midweek, it was under- 
stood that pig iron had touched its lowest point. Glasgow was 

uoted at 43s. for cash; Middlesboro’, 74d.; hematite, 
5s. 54d. The following quotations were maintained :—Steel rails, 
heavy, £4 to £4 5s.; light, £5 5s. to £5 7s. 6d.; Welsh bars, £5 5s, 
to £5 7s. 6d.; steel sheets, £7 10s. to £8 10s.; iron sheets, £6 10s. 
to £7 10s.; Bessemer blooms, £4 2s. 6d. to £4 5s.; tin bars, £4 10s. 
to £4 12s, 6d.; Siemens bars, £5 to £5 2s, 6d. On ’Change it was 
that an alteration in these figures downwards was likely, 
outside competition being keen. 

Ironmasters, on the other hand, are contending that prices are 
already teo low. The corrective will be a good spring trade in 
tin-plates. At present this trade is not strong, buyers insisting 
upon lower prices than those current. Latest quotations are :— 
Iron cokes, 12s, 3d. to 12s, 6d.; steel cokes, 12s. 3d. to 12s. 6d.; 
Siemens cokes, 12s, 9d. to 13s.; ternes, 24s. to 26s.; best charcoal, 
14s, to 14s. 3d. It is rumoured that, unless a marked improve- 
ment in trade sets in soon, some makers will stop foratime. No 
one doubts the ultimate recovery of the trade, and leading makers 
are firm in resisting low figures. 

Last week the tin-plate shipments amounted to 38,696 boxes, 
and consignments from works to 54,921. Swansea stock now totals 
170,309 boxes. Some good fixtures are booked for next week to 
America, Russia, and Genoa, 

Pitwood continues somewhat quiet. Prices at Cardiff are 15s, 3d. 
to 15s. 6d. 

Mr. D. Evans, late of Barrow, now of Bolckow, Vaughan, and 
Co., Middlesbrough, visited Swansea Exchange this week. His 
object is to introduce steel bars, 











NOTES FROM GERMANY. 
(From our own Correspondent.) 


ALTHOUGH no actual improvement in the general iron trade has 
taken place over here, and those who may have been sanguine 
enough to hope better things from the trifling and detached symp- 
toms of animation referred to in last week’s letter must have been 
sadly disappointed, yet a feeling is expressed in many circles that 
the worst might be over now, and that even an unexpectedly sudden 
revival in the iron industry was by no means impossible. It is 
pointed out, that as spring is close at hand, and the money market 
comparatively easy, there will probably appear a more livel 
activity in the building line. This would necessarily lead to a rus 
on constructive and merchant iron of every description, for dealers 
have no stocks of any kind to offer, and so would be forced to buy 
at once. 

Silesian iron business has continued very quiet all through the 
past week. Insufficient employment is being complained of in 
almost all branches. The pig trade is, naturally, very dull, home 
demand being languid and foreign inquiry having ceased altogether. 
In spite of productions being limited as much as possible, an increase 
of stocks will inevitably take place if the present precarious state 
of the iron industry continues much longer. In the finished iron 
department bars as well as girders remain neglected. About the 
same may be told of the plate business, Regarding the different 
branches of the Austro-Hungarian iron industry, pig iron has 
decreased in demand, with a og! downward movement in 
prices. In the malleable iron branch likewise the business doi 
is but small, very few orders coming in. Prices for plates an 
sheets, as well as for girders, have been reduced lately. 

The French iron market has been very quiet all through the 
week, No change—at least none forthe better—has taken place 
either in prices or demand. The works of Chatillon and 
Commentry received a pretty good order for sets of wheels and 
axles for the Chinese railways. At a tendering for 1000.t. Vignoles- 
rails, recently given out by the French North Railway, the 
Belgian ey Cockerill got the order, offering lowest at 
138f. p.t. In Belgium the state of the iron business continues to 
be exceedingly unsatisfactory. Competition is uncommonly keen 
and prices are much eens in consequence, The Moniteur des 
Intéréts Matériels complains of German steel competing strongly 
with Belgian iron. Girders in basic have lately been sold to 
Belgium at the extremely low price of 115f. f.o.b. Antwerp. Pig 
iron is fairly well maintained in price. Athus is reported to have 


sold 22,000 t. at —— 
On the Rhenish- Westphalian iron market no alteration in any 
direction is to be et vo since last week. In the Siegerland and 


the Nassau little inquiry is coming forward for iron ores. Prices 
are, for spathose iron ore, M. 7°50 to M. 8 p.t. at mines; roasted 





at lower depths, 


—————— 
ee 


contents, M. 9 to 9:20 p.t., free Dillenburg. Luxemburg. 
Lorraine mignette is moderately called for at M. 2°40 to 2°60, ang 
M. 3°20 p.t. at mines, The pig iron market still shows no 
animation whatever, buyers maintaining their reserved position 
Stocks have, therefore, been slightly increasing at some works, 
For spiegeleisen, 10 to 12 p.c. grade, M. 56 has been quoted 
aE peg gg forge pig No. 1 is noted M. 50 to 52; No, 9 
M. 49; and No, 3, M. 45 to 47 p.t. at works. Siegerland forge 
is costs M. 47, in some cases M. 48 p.t. Foundry No. 1 stands at 

- 69; No, 8, M. 58 p.t. Basic, M. 50 p.t.; Bessemer, M. 56 to 
60; Siegerland Bessemer, M. 54 p.t. In the malleable iron 
department the basis price for bars has been officially fixed on 
M. 130 p.t. For girders, which are offered at exceedingly low 
quotations, and still show a downward inclination, very little 
sane has been coming forward, from inland as well as from 
abroad ; stocks are slightly increasing. Hoops, on the other 
hand, have been in more animated request, and in many cases 
immediate delivery of the orders booked has been required. ‘In the 

late business employment appears to be irregular ; if any, there 
is rather a slight change for the better to be noticed. Prices are 
unfortunately, by no means firm, suffering from the keen competi. 
tion of the works that do not belong to the Syndicate. Sheets 
remain depressed, both with regard to price and demand. Wire 
and wire nails are neglected ; the same is the case with rivets. At 
a tendering for steel rails at Erfurt, M. 115 p.t. was the lowest 
offer; others going up to M. 119 p.t. at works, The following 
are the present list quotations per ton at works: Good merchant 
bars, M. 130; angles, M. 140; girders, free Burbach, M. 90 to 95; 
hoops, M. 130 to 137°50; billets in basic and Bessemer, M. 90 to 
95; heavy plates, M. 160; tank do., M. 140; steel-plates, M. 150; 
tank do,, M. 135; thin sheets, M. 130 to 140, in some cases M, 
150; Siegen thin sheets, M. 125 to 130. Iron wire rods, common 
quality, M. 125; drawn wire in steel, M. 112; drawn wire in iron, 
M. 130; wire nails, M. 135; rivets, M. 170 to 175; steel rails, 
M. 115 to 120; fish-plates, M. 122 to 135; steel sleepers, M. 117 to 
120; complete sets of wheels and axles, M. 280 ; axles, 
— steel tires, M. 215 to 234; light section rails, M. 105 to 
While on one side the State Railway Department is constantly 
being pressed to reduce the railway fares in order to facilitate 
public traffic, another side is advocating just as earnestly the ver 
reverse, protesting that the German people are travelling by rail 
already more than is good for them, that a reduction in fares 
would only lead to rush to the great towns, there to crystallise, as 
it were, while in the end this wandering life would unsettle moral 
principles, and completely spoil the education of the young. The 
communication between Berlin and Frankfurt-on-the-Main is 
expressed by ten trains passing daily each way, the same between 
Berlin and Kéln twelve trains daily each way. 

The municipality of Bremen have now decided for the electric 
lighting of their town, in contract with Siemens and Halske, of 
Berlin. The total amount of costs is estimated at M. 1,900,000, 
It is proposed to have 30,000 lamps for the present, 

Bremen has lost a ver: — and highly-esteemed citizen by 
the sudden death of Mr. Lohmann, the director of the North 
German Atlantic line. 

It is stated that the energy displayed in the building of the 
Siberian Rallway will probably decrease, as there will only be 
about one and a-half million roubles per annum to proceed with 
and to complete the whole work. 

In future, says the Nowoje Wremja, the number of Russian 
battleships stationed in the Pacific will be raised to eleven. 








LAUNCHES AND TRIAL TRIPS. 


The twin-screw steamer Athayde, recently launched by Messrs, 
Fleming and Ferguson, of Paisley, went down the river for a 
speed trial, and on a series of runs on the measured mile attained 
a mean speed of 12°50 knots per hour, being three-quarters of a 
knot in excess of guaranteed speed. The Athayde has been built 
to the order of a Brazilian firm, and has dimensions of 250ft. long 
by 38ft. beam. Her engines, which indicate horse power, are 
of the builders’ patent quadruple type, and during the trials—which 
were of an exhaustive kind—worked without the slightest hitch, 
giving the greatest satisfaction to all concerned. The boilers, from 
which the above indicated horse-power was taken, were two single- 
ended boilers 15ft. diameter by 10ft. long, worked at a pressure of 
200 lb. under natural draught. The Athayde has accommodation 
for forty-eight first-class and twenty-four second-class passengers 
on the main deck. The vessel and her machinery have been con- 
structed to the highest class of the Bureau Veritas, 

On the 13th inst. Messrs, Ropner and Son launched a steel 
screw steamer of the following dimensions, viz. :— h over all, 
325ft. 6in.; breadth, 40ft. 6in.; depth moulded, 23ft. 7in. She 
will be classed 100 Al at Lloyd’s, which is the highest obtainable, 
has raised quarter-deck, and partial awning deck ; cellular bottom 
for water ballast. She is fitted with Emerson, Walker and Com- 
ow be patent steam windlass, steam eteering gear by Donkin and 

ichol, of Newcastle, and winches by Messrs. r and Company, 
Stockton, She has fidded topmasts, and the masts are arranged 
to go through the bridges of the Manchester Canal. She is the 
second steamer built by Messrs. Ropner and Son for the same 
owners, has all the latest improvements for rapid loading and 
discharging, and has large d ——— and —— capacity. Her 
triple-expansion engines are by Messrs. Blair and Company, and 
are of 1200 indicated horse-power, with two extra large steel 
boilers working at 160 1b. e steamer has been built to the 
order of Messrs. McNabb, Rougier, aud Company, of Odessa, and 
was christened ‘‘ Caprivi,” by Miss Alice Rougier, sister of one of 
the owners. The name of the steamer was given by special per- 
mission of the German Chancellor, 

On Saturday, February 13th, Messrs. Edward Withy and Co. 
launched from their at Hartlepool a |; steel screw steamer, 
built to the order of Messrs, Sivewright, n, and Co., West 
Hartlepool. She is a fine type of a modern cargo boat, measuring 
over 320ft. in length, and built throughout of Siemens-Martin 
steel, with a large measurement and deadweight capacity, and 
built to the highest class at Lloyd’s, The vessel has a long raised 
quarter-deck, short poop, long bridge-house, and a topgallant fore- 
castle. The holds are fitted with iron grain divisions, and all 
decks, deck erections, skylights, bulwarks, bulkheads, &c., are 
constructed of steel and iron. Cellular bottom fitted all fore and 
aft for water ballast. The greater — of the plates are in 
24ft. lengths, making the structure of the ship very strong. Four 
steam winches, one donkey boiler, patent steam steering gear 
amidships, screw gear aft, direct steam patent windlass, stockless 
anchors hauling into hawse pipes, and other modern appliances, 
are fitted for the handy working of the vessel. The saloon and 
cabin providing accommodation for the captain, &c., is handsomely 
finished in polished hardwood, with painted panels executed in an 
effective style by the staff of ladies employed by the firm. The 
steamer wil be rigged as a two-masted fore-and-aft schooner, and 
has been constructed under the personal supervision of Captain 
Bacon. She will be fitted with triple-expansion engines by Messrs. 
T. Richardson and Sons, Hartlepool. On leaving the ways she was 
christened Eastry, by Mrs. Bacon. 











TuE old manual fire engine will soon become a thing of 
the past, to judge by the number of towns which have recently 
gone in for its more powerful and effective rival, the steamer. In 
the London Fire Brigade the steam fire engines do all the pump- 
ing, the manuals being rarely made use of, except for carrying 
men and appliances to fires, and Salford, East Dereham, Basing: 
stoke, Hungerford, Portsmouth, Richmond, Chiswick, Salisbury, 





ditto, M. 10 to M. 11°20 p.t.; Nassau red iron ore, 50 p.c, 


and Northampten have lately bought Merryweather steamers. 
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AMERICAN NOTES. 


(From our own Correspondent.) 
New York, February 8th, 1892 
Brokers representing Pennsylvania, Virginia, 
and Alabama furnaces are canvassing the market 
this week with increased vigour to seeure spring 
and summer orders at shaded quotations. Offers 
have been made of good Southern iron delivered 
in thirty days at 13°75 dols. for forge, 15-25 dols. 
for No. 2, and 15:75 dols. to 16°25 dols. for No. 1. 
Several small lots of steel rails were booked this 
week at 30dols, at mill, and contracts for 
between 4000 and 5000 tons of billets have also 
been booked at Pittsburg at 25 dols. Wire rods 
are quoted strong at 33°50 dols, in this market ; 
domestic rods at 36°50dols. Anglesare 1-90 dols.; 
sheared plates, 1°85 dols.; tees, 2:40 dols.; beams, 
9°40 dols, to 2°50 dols, The dismemberment of 
the beam combination has not yet been followed 
by many large orders. There were eleven mills 
in the combination, and just at present there is 
uite a struggle for business, Large buyers are 
‘holding back until bottom quotations can be 
relied upon. 


NEW COMPANIES. 


TE following companies have just been regis- 
tered :— 
Patent Button Fastener Syndicate, Limited. 


This syndicate was registered with a capital of 
£15,000, in £1 shares, to carry into effect an 
agreement made 8rd February between E. Noelle 
of the one part and J. H. Vincent, on behalf of 
the company, of the other far for the acquisition 
of certain letters patent relating to improvements 
in apparatus for fastening buttons with wire, and 
to develope and work the same. 

Registered without articles of association. 


Earl's Court Exhibitions Syndicate, Limited. 
This syndicate was registered with a capital of 
£15,000, in £10 shares, to acquire certain property 
at Earl’s Court, Kensington, and to establish and 
carry on thereat or elsewhere exhibitions of arts, 
manufactures, inventions, &c. 

The committee shal] consist of not less than 
three nor more than nine members, the first being 
appointed by the signatories to the memorandum 
of association ; qualification, ten shares; re- 
muneration, £100 per annum each, 


Kennedy Dry Press Brick Machine Syndicate, 
Limited, 

This company was registered with a capital of 
£15,000 in £5 shares to carry into effect an agree- 
ment—particulars of which are not given—for the 
acquisition of certain patents and patent rights 
relating to improvements in brickmaking machi- 
nery, and to develope and turn to account the 
same. 

The number of directors shall be not less than 
three nor more than seven, the first being 
appointed by the signatories to the memorandum 
of association. Qualification, £300. Remunera- 
tion, £50 each per annum, chairman £100; after 
payment of 100 per cent, on the priority shares 
and 10 per cent. on the paid-up capital of the 
company an extra 10 per cent. of the net surplus 
profits. 











J. A. Reynolds and Co., Limited. 


This company was registered with a capital of 
£5000 in £1 shares to carry into effect an agree- 
ment made between J. A. Reynolds of the one 
part, and this company of the other part, for the 
acquisition of the undertaking of a manufacturer 
of and dealerin drawing materials, mathematical, 
surveying, and scientific instruments of all kinds, 
now carried on by J. A. Reynolds, at Colmore- 
row, Birmingham, and to carry on and extend the 
same in all its branches. 

= of the regulations contained in Table A 
apply. nein 


Lancaster, Speir, and Co., Limited. 
This company was registered with a capital of 
£250,000 in £10 shares to carry into effect an 
alg po expressed to be made between Geo, 
m. Lancaster and Jas. Spier of the one part, 
and this company of the other part, to act as 
agents for managing or carrying on collieries, 
mining businesses, whether for coal, iron, iron- 
stone, clay, cr any other substances of the earth, 
whatsoever, and for making marketable the same, 
or converting the same into coke, pig, pipes, 
bricks, &c.; to manufacture and deal in engines, 
wagons, trains, &c., to be used in connection with 
such mines and collieries }.to establish and main- 
tain rail and tramways, sidings, wharves, &c.; as 
carriers by land or water; to develope and 
improve the land and properties of the company 
by farming, building, planting, and draining; the 
promotion of companies, and the general business 
of a financial agency. The first subscribers 
are :— 
Shares. 
G. W. L ter, 110, Fenchurch-street, E.C. .. 
J. Speir, 110, Fenchurch-street, E.C. .. .. .. 


= 8. Lancaster, East Lodge, Acton Hill 





C. Rolfe, 95, Osborne-road, Forest Gate .. 
J. J. Chadborne, 8, Essex-road, Watford .. .. 
C. J. Speir, 70, Parliament Hill-road, Hampstead 
R. Biggar, 65, Gibson-square, Islington... .. .. 


The number of directors shall be not less than 
two nor more than seven, the first being G. W. 
Lancaster and J. Speir. Qualification, £500. 
Remuneration, £500, divisible. 


tt et et et st 








BELFAST NATURAL HISTORY AND PHILOSOPHICAL 
SocieTy.—The second meeting of the Engineering 
Section of the Belfast Natural History and Philo- 
sophical Society took place on Tuesday night, 
February 10th, 1892, at the Museum, the presi- 
dent, Mr. W. H. Wilson, M.I.N.A., in the chair. 
Mr. E. N. Macllwaine read a paper on “ Suction 
Dradgers.” The author traced the history of 
machine dredgers, which, it may be explained, 
are machines for raising mud and sand or other 
material from the sea bottom by the action of 
a current of water drawn rapidly through a pipe, 
one end of which can be lowered to the bottom, 
while the discharge end is extended by suitable 
means to wherever it is desired to deposit the 
material dredged or sucked up, 





THE PATENT JOURNAL. 
Condensed from * oe Oficial Journal of 


Application for Letters Patent. 

*,*" When patents have been ‘‘ communicated” the 
name and address of the communicating party are 
printed in italics, 

8rd February, 1892. 
2056. Borrom Pirates for BuLKHEADs, A. MacLeod, 


‘ow. 
2057. Ain Enoines, A. H, Tyler and J.8. E. de Vesian, 
Londo 


n, 

2058. Knirtinc Macurnes, W. Revis and J. Mai 
Nottingham. : yet: 

2059. Burninc Hyprocarzson, W. H. Luther and E. 
M. Bayley, Glasgow. 

2060. ADJUsTMENT of Sprinc Mattresses, W. Spencer, 
London. 

2061. CincuLarR Box Weavina Looms, J. H. Halliday, 
Bradford. 


2062. Heatina and Circu.atine, M. Galley, Liver- 


poo 

2063. Twistinc Macuines, T. Slingsby and J. Whit- 
field, Keighley. ; - 

2064. PRESSELLES for Evxcrric Beis, W. D. Parr, 
Sheffield. 

2065. Liquip Merer, F. G. Wright, London. 

2066. Hotper for SurcicaL InstRuMENTS, J. Hecht, 
Glasgow. 

2067. Puotograpuic Cameras, J. T. Chapman, Man- 
chester, 

2068. Sarety Appiiances for Hoists, A. Caseley and 
J. 1, Siddall, Sheffield. 

2069. ARRANGING Reins for Horses, H. Easton, 
London. 

2070. Guarps for Carvine Forks, W. and W. Slater, 


Sheffield. 
2071. Lirg-saver, J. Gordon, Aberdeen. 
2072. Rupser Tings, P. Ehriich, London. 
2073. Gas, W. H. Wilson, Liverpool. 


2074. Cop-winpinc Macuings, E. Sykes and D. Sykes, 


Halifax. 
2075. Puttina Up Cicaretre Papers, W. A, and J.T. 
Smoker, London. 
2076. —— for Hotpine Puorocrapus, F. A. Walton, 
m 


Birming! lo 
a - care for Vxtocipgpes, J. W. Baird, Edin- 
2078. Pouismina the Surrace of Boots, W. Shedden, 
Paisley. 


2079. Foracg, &c., Caps, M. Currie, Glasgow. 

2080. Too. Hotpgrs for Mitiinc, &c., W. Moores, 
Manchester. 

2081. Turnine Macuine Appiiances, &c., H, Ramsay, 
gs ae 

2082. Toot Rests for Larnes, &c., A. Muir, Man- 
chester. 

2088. Jomst Cuarr for Tramway Raizs, H. E. Whyte- 
head, B ham. 


2084. Lupricatixa Journat, J. Young, Jarrow-on- 


e. 

2085. Woop Screws, A. H. Bremner, Sheffield. 

2086. Prevention of Smoke from Furnaces, E. 8. 
Greaves, Manchester. 

2087. Umpre.vas, 8. Rogers, Manchester. 

2088. Socket Bo.ts for Doors, &c., H. Penn, Bir- 


2089. Uririsation of Eneroy in Water Supp.izs, R 
Starke and W. Paterson, G Ww. 

2090. Sprvnino Barts, G. db. Atkinson, F. E. Gutteres, 
and W. H. Foster, Burton-on-Trent. 

2091. Door Knoss, W. Blackband and H. E. A. Charles, 
Birmingham. 

2092. Pwezumatic Tires for Bicycies, &., A. Jones, 

Birmingham. 

2093. VeLocirepgs, W. F. Hill, Dublin. 

tem Vatve and Inpex, J. T. Bolding, 


on, 
2095. Bearinos of Wee s, G. H. Dollery and L. L. 8. 
n, London. 
2006. = Paper, &c., W. Searle and W. H. Elliot, 
on. 
2097. Gaiters, J. H. Haywood, London. 


2098. Fans, C. Coward, Manchester. 
2009. Knirrep Hostrry Fasrics, G. Padmore, jun., 
London. 


2100. Pockets for Dressrs, R. 8. Gold, Manchester. 

2101. Retamine Neckties in Position, H. A. H. 
Dunsford, London. 

2102. Ossterric Bett or Binper, C. E. Norrie, 
London. 


2108. Cookixe Apparatus, A. Thornton, London. 
2104. Macuine for WasHinc CLorues, W. H. Fletcher, 


mdon. 
ay TREATING InFLUENZA Patients, A. T. Brougham, 
mn. 
2106. ELectric Heatinc and We.pinc, H. Howard, 
London. 


2107. AppLiaNnce for O11 Lamps, H. W. Metcalfe.—(C. 

Strome, Japan.) 

2168. Pumps, W. L. Wise.—(A. Weil and J. Garnier, 
Belgium ) 

2109. TeLecRaPH MessaGE SIGNALLING, F. T. Hollins, 
Leytonstone. 

2110. Poxisninc, &c., Metat ArticLEs, C. Belk, 


ndon. 
2111. Verocipepe Tires, W. J. and E. Freeman, 
mdon. 
2112. Wes Printinc Macuines, R. ©. Annand, 
mdon. 
2113. Lerrer Boxes, C. F. Clark and H. Lucas, 
London 


on. 
2114. Rai_roaD Froo, W. W. Horn.—(P. P. Merriman, 
United States.) 
2115. Mosquito Canopiszs for Fotpine Beps, A. H. 
London. 


2116. SasH Fasteners, J. Harrison, London. 

2117. BaLancgs, C. F. Betting, London. 

2118. Suears, J. A. Schmidt, ‘London 

2119. AXLE-Boxes for Rai.way Veuicues, A. Slater, 
London. 

2120. ADVERTISING ENTERTAINMENTS, H. Allwright, 


mdon. 
2121. SionaLuine, G. Lewis, London. 
2122. Fasteninos for Boots and Sos, D. Dark, 


mdon. 

2128. Recorpinc Apparatus, C. Steinhofel, London. 

2124. Hor Water Cans, B. D. Carey, London. 

2125. Stor Motions, H. H. Lake.—{J. C. Baldvrin, 
United States.) ; 

2126. Disconnectinc Siipe Vatve Gear, J. T. W. 
Schubert, London. 

2127. ADyUSsTABLE Fo.pina Cuair, E. Smith, London. 

2128, = Pens, H. A. Walke and C. D. Davis, 

on. 

2129. Propuction of Benzo, H. Saxl, London. 
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2130. Feep-waTER Air Extractor, 8. Cherry, Cardiff. 
2131. Continuous TREATMENT of Lime, F. W. 8. Stokes, 


on. 
2132. RecuvaTinc Dravucat in Fire-piaces, C. H. 
Kaye and J. Whitehead, Huddersfield. 
2183, Automatic INDICATING Apparatus, J. J. Spencer. 
—(Burn and Co., India.) 
2184, WaTER-cLosEts, C. Horton, Birmingham. 
2185. Mup-cuarRps for Venicixrs, J. Gardner and 8. G. 
Milner, Manchester. 
2186. Nippte for VeLocrrepgs, J. and H. Lucas and 
G. L. Morris, —we 
2187. Wixpow Catcu, C. 8. Crompton and G. Taylor, 
anchester. 
2188. Pneumatic Tires of VeLocipepges, J. and H. 
Lucas, a 
2139. Boots and Suozs, H. D. Fitzpatrick.—(C. H. 
Burtsch, Germany.) 
J. W. Blakey, 


140. ALARM-LOCKING APPARATUS, 
Leeds. 


2141, PERMANENT Way of Raitways, J. Unsworth, 
Manchester. 





2142. Seats and Desks, J. Moore, Manchester. 

2148. CLeawina and Finisnina Tin, &c. H. Hall, 
Swansea. 

2144. Spray Propucers, J. Osborne, London. 

2145. Maxine Puotoorapus by Artiricat Lioat, 8. H. 

, Kingston-on-Thames. 

2146. INTERNALLY Storrerinc Borrties, T. Bedford, 

Barnsle; 


y- 
2147. Raisina —- The Atmospheric Grain Elevator 


y and J. Walker, Glasgow. 
2148. Movements for ApvERTIsING Purposes, T. W. 
‘ber, London. 


2149. Pipe Rack, D. Appleton, Manchester. 

2150. Eyes of Weavino Sauttues, B. H. Roberts and 
T. Cra! Barnsley. 

2151. SHoz Brakes, G. Marshall and J. D. Kidd, 
a. 

— — J. A. 8. Jones and F. H. 8. Merewether, 

ckley. 

2 Some Sraves for Barres, &c., W. H. Byrt, 

2154. Pepesta for Carnpina Enoinzs, J. F. Bradbury, 
Manchester. 

2155. Licutinc and ApverTisinc, W. R. Waters, 

n. 

2156. Hat Leatuers, T. Rowbotham, Manchester. 

2157. Steam Encines, R. Ripley, Halifax. 

2158. Parer-MakinG Macuines, J. Sumner, Halifax. 

2159. Maaic Rinos, 0. Pritchard and F. Bettson, 
London. 

2160. Opgratinc SautTLe Guarps, F. W. Thomson, 
J. Haigh, and W. Barraclough, Halifax. 

2161. VenTitatTors, A. W. Kershaw, Lancaster. 

2162. Automatic Arc Lamps, R. E. B. Crompton and 
E, A. N. Pochin, London. 

2168. Exvecrric Measunxinc Apparatts, R. E. B. 
Crompton, London. 

2164. Cicar and CicareTre Ho.per, J. H. Joyce, 


on, 
2165. Propucinc Carson Droxipg, C. H. Cribb, 
London. 


on. 

2166. Grass Roors, 8. A. Cheale.—(7. Weare, New 
Zealand.) 

2167. Puriryinoc, &c., Mitt Propucts, J. Jones, 
London. 

2168. Breakinc Fiax Ruka, G. E. Donisthorpe and T. 
Burrows, London. 

2169. Mourupieces for Cicaretrrs, W. C. Perrins, 


ndon. 
2170. ahaa for Tzapots, C. Bean and G. Watson, 


on. 

2171. Wuest, B. F. Haugh, London. 

= Drivinec CircuLaR or SprraL NeEpies, W. Cox, 
Ww. 

2178. RING or Revievinc Paratysis, W. Craig, 


G Ww. 
2174. Provectites, H. J. Allison.—(R. Macdonald, 
United States, 


2175. Excetsion Macuines, J. R. Bate, 8S. H. Shad- 
i. and C. B., W. F., and G. R. Houghton, 
mndon. 


2176. Fasteninos, D. W. C. Cole, London. 

2177. Suspenpina Swinoine Mirrors, W. J. Sturgess, 
Birmingham. 

2178. Fountains, P. E. Singer, London. 

2179. THERMOMETERS, G. H. 8. O. Moller, London. 

2180. FooTBaLL, W. Ruston, London. 

2181. InrzeRNAL ComBustTion Motors, J. Atkinson, 


mdon. 
2182. Raisine and Lowerinc Oxvects, O. Hillerscheidt, 


on. 

2183. Ostarninc GuTta-PERCcHA, W. G. Taylor.—(The 
Gutta-percha Syndicate, Limited, Straits Settlements.) 

2184. Corrins, J. Bacon and W. F. Strong, London. 

2185. MANUFACTURE of TRANSFER PapPER, W. Jones, 


London. 

2186. Increasinc Ratio of Sprzep, W. Williamson, 
Manchester. 

2187. Bar Kyirrinc Macuines, T. Wilde and W. Astill, 
London. 

2188. Mrra.uic D's or Eves for SHovets, J. W. Hunt, 


mdon. 

2189. Fastenines for Siexrves, F. W. Grierson and G. 
Goring, London. 

2190. ATTACHMENTS for Scarr Pins, R. O. Williams, 


ndon. 
2191. Foor and other Bauis, G. H. Remnant, London. 
2192. StretcHInc Garments, H. H. Wills, London. 
2193. Extraction of Metats, N. Lébédeff, London. 
2194. AmIpocuaniDingE, J. Y. Johnson.—(The Badische 
Anilin and Soda Fabrik, Germany. 
2195. Lasour Test Macuines, H. Wilkinson, London. 
2196. BrvocuLar OpticaL IystTRUMENTS, F. W. Edridge- 
Green, London. 
i Hopine Foon, T, R. Davey and J. I. B. Prout, 


don. 
2198, Cutverts, F. Thornton and L. Clark, Muirhead, 
and Co., , London. 
2199. SHavine Pot, W. Todd, London. 
2200. Recutatine Heat in Ovens, A. Smith, London. 
2201. Varnisx, R. I. Clark, London. 
. DestRoyine the SUPERSATURATION of SOLUTIONS 
in CLosep VessELs, G. A. Cassagnes, London. 
2203. Printine Yarns, C. Hughes, London. 
2204. Burnine Liquip Hyprocarsons, W. E. Smith, 
London. 
2205. Gearinc for Drivinc Pumps, J. E. Touch, 
mdon. 
2206. Propre.iine, &c., Sips, C. Antico, London. 
2207. Mixinc INFLAMMABLE Gas with AIR, 
Smethurst and J. Wade, London. 
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2208. Wer Sprnninc Frames, W. Young, A. Combe, 
and R. Ardill, Belfast. 

2209. Serepine Gear for Bicycies, W. Peake, Erith. 

—_. Coo.ine Worts J. Chalmers and J. W. Phillips, 


jwansea, 

2211. Sup Brake, T. Halliwell, Yorks. 

2212. Dress-HOLDERS, H. H: y, Birmingham. 

2213, VaLance Rop, T. H. Lawton, Birmingham. 

2214. Castine Copper, T. D. Bottome, New York. 

2215. ADsustTMENT for the Hanpie Bars of CyciEs, 
H. Chapman and 8. Beech, Leicester. 

2216. ReoisTerine the Stasiiity of Froatina Srruc- 
Turgs, 8. O. Kendall, Newcastle-on-Tyne. 

2217. Macurnes for Winpine Yarn, R. Broadbent, 
Manchester. 

2218. Dryine and Arrinc CLotues, J. Schmidt, Man- 

hester. 


W. 


Cc . 
2219. Sarety Pins, T. W. Broughton, Birmingham. 
2220. InstruMENT for TeAcHING DRAWING, J. Turner, 


2221. BicycLe Lamp, T. Hill and Co., Birmingham. 

2222. Cuain WaRPinG MacHINERY, M. M. Parikh and 
D. Mulchand, Manchester. 

2223. THREAD GUIDE TRAVERSING MoTION for SPINNING 
Macurnes, 8. Ecroyd, Manchester. 

2224. WinDow-sasH Fastener, G. Spencer, Cheshire. 

2225. Puriryinc ELEcTROLYTEs containing Zinc, G. 
Nahneen, Berlin. 

2226. Miners’ Sarety Lamps, J. Senior and A. 
Wollerton, — 

2227. Cricket Bats, R. Boys, London. 

2228. Vio.ins, E. Stott, London. 

2229. Marine Evaporators, W. G. Checketts, Bir- 


2230. Doveraitine Boarps, B. Sutcliffe, London. 

2231. Drum WInpING oe, < Whiteley, London. 

2232. Sprinc Hinozs, G. W. kins, London. 

2283. Sprrit Lamps, E. Bennett, Bi ham. 

2234. Tip Crasp for Umpretias, H. W. Hughes, Car- 
narvonsh: 

2235. CLEaninG the Wire Gavuzes of Miners’ SaFeTy 
Lamps, W. Tulip, Glasgow. 

—= oe and Twisting Macuivery, I. Ickringill, 

eighley. 
2237. VENTILATING Rooms, J. Bottomley, Keighley. 
2238. Heet and Tor Tips for Boots, D. A. Be.ry, 


Manchester. 

2239. PLANE - IRON Fastener, G. J. Cartwright, 
London. 

2240. CHILDREN’s Mart Carts, A. G. Pinfold, London. 











2241. ALUMiIniuM ALLoys, N. Lébédeff, London. 

2242. PREVENTING ACCIDENTS at Raitway Stations, 8. 
J. Sewell, London. 

2248. Fine Stove OsnaMeEnts, H. J. Hughes, London. 

2244. Construction of Brakes, W. Pilkington, 
London. 

2245. Caszs of Pianorortss, T. Jenner, London. 

2246. . laa MecuanisM of Larues, G. Richards, 


on. 

2247. Saurtizs, R. Bonisch, London. 

2248. Process for Harpeninc Toors, E. Weber, 
London. 


2249. Stock1nes, H. Stiirker, London. 

2250. Toy Bat, G. Nayler, London. , 

2251. Fruit Jars, W. E. Gedge.—({The Petaluma Fruit 
Packing Co., United States.) 

2252. Propucine Finisnep Articiss, A. J. Boult.—(J. 
W. Hutt and A, J. Phillips, Canada.) 

2258. Protective Coverine for Suips, C. H. Bigland, 
Liverpoo! 

2254. Hoipers of Lamps, W. P. Thompson.—(M. Fuss, 


Germany.) 

2255. Secuninc Pwevumatic Tires, J. W. O. Walker, 
Manchester. 

2256. Errectine Variations in the Sreep of Bicycizs, 
W. P. Thompson.—{J/. J. Journausz, France.) ; 

2257. —— Compounps, J. J. Speakman, Liver- 


pool. 

2258. om pSsapes, A. H. Entwistle and H. J. Stephens, 
on, 

2259. Burnine Bricks and Cements, T. White, Brent- 


w 

2260. Heatinc Merats by Execrricity, H. H. Lake. 
—+(G. D. Burton, A. H. Eddy, and G. 8. Briggs, United 
States.) 

2261. ExTractine Leap, B. Roésing and M. Foerster, 
London. 

2262. Topacco Pipes, H. H. Lake.—(La Société A. 
Marechal, Ruchon, et Cre., France ) 

2268. SELF-COUNTERSINKING Screws, C. L. Holland, 
London. 

2264. Caces for O11 Presses, A. Estrayer, London. 

2265. CaBie or Rope Traction, J. Sturgeon, London. 

2266. Cooxinc Apparatus, W. T. Martin, London. 

2267. ReveRsiBLE Screw Propetters, M. Weihe, 

mdon. 

2268. Carpet Sweerers, R. Haddan.—(Bissell Carpet 
Sweeper Company, United States.) 

2269. Picrure Frames, N. Browne.—(G. A. Meitzner 
and F, A. Kayser, a 

2270. Luecace Carriers for Bicycies, R. C. Wall, 
London. 

2271. COMMUNICATING BETWEEN Suips in DisTREss and 
the Suorz, G. P. Spooner, London. 

2272. Raitway SIGNALLING, J. J. Boyle, London. 

2278. PANTS-SUSPENDER and Secret Pocket HoLpER, 

. A. Holman, London. 
2274. Drivine Gear for VeLocirepgs, M. J. Ripon, 


naon. 

2275. Extincuisuine the Frame of Canpuzs, 8. T. 
Harrington, London. 

2276. BuackBoarps, G. F. Redfern.—{A. C. Lemcke, 
Germany.) 

2277. Grinpinc Miuis, J. Schlesinger.—({Siller and 


’ ny. 
2278, ELecrrouiers for ELectric Lamps, T. C. Moore, 
London. 
2279. Supports for Bicycies, J. F. Dodon, London. 
2280. — for Hotpinc Carpep Goons, C. H. Mason, 
mdon. 
Frecp Cooxinc Apparatus, J. M. Marcee, 
London. 
2282, Stirrup, E. Bond and J. Goodfellow, London. 
2283. ELecrricaL Distrisution, B. J. B. Mills.—(H. 
W. Ieonard, United States.) 
2284. ConsumING SMOKE IN Furnaces, G, J. J. Legrand 
and L. E. C t, London. 
2285. OVERHEAD Tramways, C. H. Palethorpe, London. 
2286. ToBacco Poucues, W. Ely, London. 
2287. Fasreninc Device, A. H. Watts, London. 
2288. Batu Mat, E. Edwards._(E. Weigel, Germany.) 
2289. TUBULAR CANDLE, A. O. Evans, Pon idd. 
2290. Exxcrric Riverine, E. E Ries, United States. 
2291. Door Furniture, F. U. Martin, Dereham. 
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2292. Har Pressinc Macuines, A. Turner, Manches- 
ter, 


2298. Connzctinc CeLLs in Batrerizs, D. Turner, 
Edinburg! 

2294. Cuair Leas, J. 8S. Remer, J. Leach, and P. H. 
Swire, Southport. 

2295 VENTILATING and LicuTING CoLLiERIEs, C. Col- 
well, Gorleston. 

2296. Empossinc Vex.vets, &c., R. Williams, Man- 
chester. 

2297. Hams Caps, T. W. Mills, Birmingham. 

2298. OBTAINING ANGLES and GrapienTs, J. Shepard, 
Southampton. 

2299. ManuracTuRE of Iron, J. M. While, Barrow-in- 
Furness. 

2300. SHoz Heet BurnisHine Macuines, J. M., J., A: 
J. and 8. A. Gimson, Leicester. 

2301. SIGNALLING on Rar_ways in Foccy WEATHER, 
J. M. Cranidge, Sheffield. 

2302. ADVERTISING, R. T, Smith, J. Forrest and J. Steel, 


Ww. 
2308. Cases for Hotpinc and Prorectine Ink, H. Dean, 
ndon. 
a > GuLty Top and Connectinc CHANNEL, H. Dean, 
mdon. 
2305. CompineD Dust Bins and Sirrers, H. Dean, 
London. : 


2806. Printinc from Type-writinc Macuines, J. M. 
Gibbs, Liverpool. 

2307. DovusLte Reverse Motion Rovunpaxpovut, R. 
Collins, Smethwick. 

2308. SLEEvE and Gove Fastener, &c., A. Haseler, 
Birming! 

2309. ELEVATED PLATFORM Tippinc Waqon, J. Bond, 


is le 

2310. Hanpuine Vessets, R. Rankin and R. Duncan, 
lasgow. 

= — or SappiEs for Bicycies, &c., C. Oakley, 
ym 


on. 

2312. Saape Carriers, B. M. Drake, J. M. Gorham, 
and J. Saword, London. 

2318. Cyrcues, J. B. A. Buchin, London. 

2314. Lock1ne-up Typg, T. McCarter and 8. Starrett, 
London. 

2315. Stee: Wire Lixep Wuirps, W. Upton and Sons, 
London. 

2316. Printine O1ncLorsH, A. J. Boult.-(@. F. Eisen- 
hardt, United States.) 

2317. GreeTinc, &c., Carps, W. P. Thompson.—(F. 


Schumm, Germany.) 
W. P. Thompson.—(0. 


2318. FasTENING DeEvIcEs, 
Weber, Germany.) 

2319. Curtina ScREw THREADS upon Bouts, J. A. 
Ingham and 8. Derbyshire, Liverpool. 

2320. Winnine Fatty Matters in WasuHine Woot, F. 
Hughes.—(A. Motte and Co., France.) 

2821. Tosacco Pipss, G. Grisard, jun., London. 

2822. Hoists or ELevators, 8. Cooper, London. 

2328. PropeLiinc Smacu Crart, A. A. Wainwright, 
London. 

2824. Dysinc, Brooke, Simpson, and Spiller, Limited, 
and R. J. Friswell, London. 

2825. Foipine Gates, W. Pitt, London. 

2826. Herts for Boots and Suozs, W. J. Kenney, 


London. 

2827. Non-RoTaTIVE Pumpinc Encines, R. E. von 
Lengerke, London. 

2328. AMBULANCE STRETCHERS, J. Furley, London. 

2329. BLEACHING by E.xrctroLysis, O. Imray.—(7. J. 
Montgomery, United States.) 


2330. ELectric Switcues, E. A. Gimingham, London. 

2331. PorTABLE SHELTER Tents, J. Furley, London. 

2332. Tosacco Pipes, G. Blatter, sen , London. 

2833. Hotpine CenTREs in MakinG Masonry VAULTS, 
. R. ss, London. 

2834. Gas IoniTER, G. H. Jones, London. 

2885. PHotocraPHic Apparatus, A, Dubosceq, London. 
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2336. Dynamo Evecrric Macuives, &c., H. Doyer, 
ndon, 

=. peo Pumps and Exuavsters, E. Barnes, 
im 


on. 

2338. Grinpinc and AMALGAMaTING Pay, C, T. Vantin, 
London. 

2339. Frames for Suprontine Cycies, E. G. Sheward, 
London. 

2340. Pirz Bow xs, W. C. Lie, London. 

2341. PeramBucaTine Apvertisino, J. R. Miall and A. 
Remington, London. 

2342. Suirnts, W. E. Cheetham and J. A. Gregory, 
Nottingham. 

2343. Wuees, W. I. Bunker, London. 

2344. Door Locks, R. Batey, Halifax. 

2345. Steam Cooker, W. W. Horn.—(A. M. Hobson, 
United States.) 

2346. Ink Sranps, L. B. Manley, London. 

8th February, 1892. 

2847. Extincuisninc Fiame of Or Lamps, C. Hide, 
Worthing. 

2348. Distnrectine Apparatus for CisTeRNs, M. Syer, 
Peckham. 

2349. Sipnon FLusuine Tank, M. Syer, Peckham 

2350. Pneumatic Tires for Cycies, C. Middleton an. 
8. Young, Glasgow. 

2351. Lock Ksives, W. and W. Slater, Sheffield. 

2352. Closers, H Wilson and Co., Ld., and E. W. West, 
Liverpool. 

2353. Furnace Grates, J. J. and T. F, Meldrum, 
Liverpool. 

2354. Game of Cuaxce, T. Thompson, London. 

2355. Jacquarp, Dossy, &c , H. Rushton and T, Blades, 
Burnley. 

2356. Framinc of Bicycies, &c., 8. Pearson, jun., 
Northumberland. 

2357. Heatinc Raitway Cargiaces, &c., R. Bell, 
Glasgow. 

2358. Sarety Gates, C. J. C. Baker, Reading. 

2359. Tor Puzzie Box, C. H. T. Bikker, jun., Bir- 
mingham. 

2360. AncHors, F. D. Taylor, Birmingham. 

2361. Fasteninc Broom Hanpves, W. Nicholls, Bir- 
mingham. 

2362. Brr for Horses, W. J. Simmons, Bristol. 

2863. Gas-FineD Kins, W. P. Ingham and E. Crowe, 
Middlesbrough. 

2364. Nats, G. Thompson, Glasgow. 

2365. EvecrricaL CommunicaTine Apparatus, A. F. 
Mabon, Glasgow. 

2366. Stopperine Bortves, &c., J. Murray, Hull. 

2367. Gas Generator, L. Sepulchre, London. 

2368. Bicycies, C. Mundy, Gl Ww. 

2369. DistriBuTine the Seeve Ponce of Fiurp Pres- 
SURE Enoines, J. G. Moore, Monkwearmouth. 

2370. Gone Beis, C. Horton, Birmingham. 

2371. Stanps of *‘ Conpsensers,” W. Tunstall, Halifax. 

2372. Tapie Foorpaty, E. R. and F. A. C. Fagan, 
Weston-super-Mare. 

2373. Macninery for Comprna Woot, &c., I. Bailey, 
Halifax. ‘ 

2374. Garpen Syrinces, F. W. Blaydes, Glasgow. 

2875. Rerractory and Basic Bricks, Sir A. Hickman, 
London. 

2376. Luminous Fountains, P. E. Singer, London. 
77. ILLeMinaTING Power of Canpigs, R. H. Courtnay, 
London. 

2378. Lapres’ Hat or Bonnet Retatver, W. W. Tambs, 
Birmingham. 

2379. Sree, Provectites, R. A. Hadfield, London. 

2380. SwitcuBack Puzzue, G. Moore, Keighley. 

2381. Macic-LANTERN Stipe Carrier, B. R. Reed, 
Newcastle-on-Tyne 

2382. Sprinc Cask Vatve, T. A. Serjeant and T. E. 
Salmon, Aberystwyth. 

2383. ORNAMENTAL MaTeRIAL, J. L. Lobley, London. 

2384. Fasrenine Tres, G. E. M. Barry, London 

2385. Fasteners for Winpow Buinps, M. Hallam, 
London. 

2386. Pencit Cases, A. B. Smith, London. 

2387. Psaorocraraic Eniarcinc Lamp, P. Ellis, 
Surrey. 

2388. PLayine Carps, W. Kimberley, London. 

2389. Paerarinc Nevrrat Sutpsate of Sopa, &c , L. 
Brunner and A. Zanner, London. 

2390. Propetter Buoy, W. C. Morton, Essex. 

2391. ATTacHinc PuotocrarPuic Lenses, W. Stanbury, 
London. 

2392. Fiusninc Tanks, W. J. Freeman and E. Free- 
man, London. 

2393. ELectriciTy as a MEpicinal AGENT, W. Grigg, 
London. 

2394. Enowwes Operatep by Stream, J. Wright, 
London. 

2395. Tae Game of Musica, Carrs, R. A. R. Grady, 
London. 

2396. MicRorHone or TRANSMITrER, J. H. Kindle, 
London. 

2397. Evecrric Fire Acar, E. L. Wise, London. 

2398. Construction of Cocks, &c., T. W. Barber, 
London. . 

2399. CoMBINED Spicot Funnet, C. C. Mallett, Muswell 


2400. Teapot Jacket or Tea Cosry, H. E. Warren, 
London. 

2401. INcanpescent Lamps, P. Grant, London. 

2402. Wick-raisinc Device, R. W. Barker.—{ Pittsburgh 
Brass Company, United States. 

2403. Rotiinc Axes, J. S. Patten and M. Schaeffer, 
London. 

2404. Wrovent Mera Spruit Putteys, C. D. Weeks, 

ndon 

2405. Casks, C. Hewitt, London. 

2406. Envevore Macuines, F. A. Jones, London. 

2407. AvToMaTicaLLy Exurpitinc Ossects, A. Bosso- 
maier, London. 

2408. Cotourrnc Matters, C. D. Abel.—(The Actien 
Gesellschaft fiir Anilin Fabrikation, Germany.) 

2409. Curtinc Tareap, E. Petersen, London. 

2410. Harts, W. Vero, jun , and E. Besley, London. 

2411. Trius, H. Bray, London. 

2412. AuToMaTic Disconnectors, A. L. Johnston, 


mdon. 
2413. WeLpine Parts of Steam Borers, J. T. Eltring- 
m, D. W. Fitzgerald and W. Keen, Newcastle-on- 


e. 

2414. Water Conveyance, J. and T. 0. Dixon, 
London. 

2415. OBTAINING ALKALI PHospHates, J. Wetter —(H. 


and B. Albert, a 
atts, London. 


2416. Oit Lamps, A. H. 

2417. GaTuertnc Evectriciry from Water, R. J. 
Crowley, Cork. 

2418. Waistiet, J. Gruby, London. 

2419. CLosets, E. A. Sharp, London 

2420. CLzanine and SEPARATING 
London. 

2421. Meat Exrracr, J. F. Boesen, London. 

2422. Pu_verisinc Dry Sussrances, &c., 8. Straker, 


Grars, C. Closz, 


mdon. 
2423. Twins Boat for Foot Proputsion, B. Billcliffe, 


mdon. 

2424. Bearinos for Waee.s of Venicies, H. Warner, 
London. 

2425. Mart Wacons, R. R. Richardson, London. 

2426. Hup and Axue, W. W. Flewelling, London. 

2427. Tunisc Peo for Instruments, R. Kuenstler, 
London. 

2428. SHARPENING Scissors, &c., S. R. Froideveaux, 


ndon. 

2429. Renperinc LeaTHer Fiexisie, H. E. Howe, 
Northampton. 

2430. Curtain Hopers, E. Edwards.{(G. Klink and 
G. Scholz, Germany.) 

2431. CeNTRIFUGAL Macuines, A. J. Boult.—(C. G. 
Haubold, jun., Germany.) 

2432. Borers, W. Andrew, Manchester. 

2433. Lininc of Hats, A. L. Delion, London. 

2434. ARTiFicIAL Fuet, J. Swallow and C. West, 


on. 
9th February, 1892. 
2435. Motions for Acruatinc Sewina Macutnes, &c., 
G. Hervieu and N. A. Aubertin, London. 








2436. Actruatinc CycLometers, &c., G. Hervieu, 
London. 

2487. SrockLess Ancuors, W. Hindson, Gateshead- 
on-Tyne. 

one, Kenave for Supmarine Tececrapny, G, Sacco, 

on. 

2439. Se_r-Lupricatinc Bearinos, L. W. Shepherd, 
Stockport. 

2440. Appino Macuine, A. Slavin, London. 

2441. Hotpers for Go_r CLuss, R. Ramsbottcm, Man- 
chester. 

> ’ ~aecmeaiaad INsTRUMENTS, R. M. Robson, 


8. 

2443. Foroinc and Roiimwe Baus, J. Wild, Man- 
chester. 

2444. ILLustrations for PicroriaAu Purposes, G. Tuck, 
London. 

2445. Routers, T. Gordon, Halifax. 

2446. Supptyine Water to Pumps, J. H. Galloway, 
Bolton. 

2447. Lanterns, J. G. Hardie, Chester. 

2448. Recays in TeLecrapuic Systras, W. F, Wentz, 
Manchester. 

2449. Mitus, F. A. Huntingdon, London. 

2450. Sautrie Guarp for Looms, J. E. Jackson and D. 
Ratcliffe, Halifax. 

2451. Tires of Wueets for Bicycies, &c., R, Edlin, 
London. 

2452. Sotperino, A. B. Lee, London. 

2453. WaTger-cLoset Basins, H. Sutcliffe, Halifax. 

2454. SypHon INK-WELL Fiver, T. Holden, Blackburn. 

2455. Lamps, J. L. Major, London. 

2456. Pitre Faprics, J. Stoddart and W. 
London. 

2457. Auromatic Sarety Arraratus, H. Whiteley, 
London. 

2458. Rinc Armatures, J. G. Pool, N. W. Hubinger, 
and J. E. Hubinger, London. 

2459. Isocuromatic Screen Hover, J. Howson and 
W. Tylar, Birmingham. 

2460. Heatinc Furnaces, J. A. Yeadon and W. Adgie, 


Leeds. . 

2461. Fite, T. J. Woodrow, London. 

2462. SuppLyinc Power to Enaines, F. Cunningham, 
Edinburgh. 

2463. Furnaces, G. Rose, Glasgow. 

2464. Tupes, R. Baird, Glasgow. 

2465. Fasteninos for Garments, W. J. Mimpriss, 
London. 

2466. Corn and Bvuwyion Sareips, L. Thomasso, 
London. 

2467. Drums, D. Taylor, Dundee. 

2468. Covurtincs for Hoss, J. C. Merryweather, 
London. 

2469. Suave, F. F. Ritchie, Belfast. 

2470. Cutrinc or Hourne Sravin, &c., R. Sutcliffe, 


Pullen, 


rnsley. 

2471. Ross for Garpen Syruinoss, 8. H. Brierley, Bir- 
mingham. 

2472. Lactne Boots, W. J. Nash, Dublin. 

2473. Resprrators, R. 8. and E. N. B. Donisthorpe, 
London. 

2474. Puzzie Game, D. Foster, London. 

2475. Seasipe Toy, A. Beaumont, Huddersfield. 

2476. Sarety Vatve, J. R. Nixon, Durham. 

2477. Locks, J I. Covington, London. 

2478. Pommets for Lapigs’ Sappies, E. Jones and H. 
Boote, Birmingham. 

2479. Money Boxes, A. E. Chamberlain and C. R. 
Hall, jun., Birmingham. 

2480. Skates. C. Pack, Germany. 

2481. Toys, W. Stécker, Germany. 

2482. LuBricatine Materia, A. Lohmann, Germany. 

2483. Loom Saeppinc Apparatus, G. Reuter, Ger- 


many. 
2484. Cras Wincu with Air Brake, H. Ruberg, Ger- 


many. 

2485. Extractinc Pens from Pennoipvers, W. Morton, 
London. 

2486. JourNAL Bearinos, Packinos, Kc , P. H. Holmes, 
London. 

2487. Prosectices, P. H. Holmes, Londun. 

2488. Evectric Licutine System, &c, 8. L. Trippe, 
London. 

2489. Gas Gone Hovpers, W. Beal, Birmingham. 

2490. AERIAL Navioation, L. Payn, Manchester. 

2491. Cans for Om and other Liquips, W. Ireland, 
Buckhaven. 

2492. a Compustion Enoines, J. Atkinson, 

mdon. 
2493. Ho.per for Saowinc Cut Fiowers, G. Walker, 


ndon. 
2494. Tramcar Propecia, &c., E. J. Buckingham, 


on. 

2495. Improvep O11 or Gas Motor, 0. L. P. Swiderski, 
London. 

2496. Carpenters’ Pianes, F. Phelps and H. O'Brien, 
London. 


2497. Macneto-rLectric Macuines, &c, J. Hunt, 
London. 
2498. ANNEALING Metats, 8S. H. Brown and M. 


McBarron, London. 

2499. BurGLAR ALARM, I. L. Silverberg, M. Reichman, 
and G. Troxler, jun., London. 

2500. Fitters, H. H. Lake.—(F. M. Knight, United 
States.) 

2501. Reparrinc Prevmatic Tires, H. H. Lake.—‘C 
D. L. Rice, United States ) 

2502. Curtine Toots, B. Westervelt, London. 

2503. Pocket-Books, 8. A. Stange, London. 

2504. Srrerr Rattways, A. G. E. Westmacott and 
J. P. Hutchinson, London. 

2505. Portiere or Door Rop, D. Blackley, London. 

2506. Rartway Brake, J. Gilham, London. 

2507. WeicHine Macuines, J. Watkins, London. 

2508. Rock Dritts, V. Guillat, London. 

2509. Roap Veunic es, Sir J. J. Bisset, London. 

2510. Sreve Surraces for Movine Sieves, O. Schnelle, 


ndon. 

2511. Tea Cosgys, E. W. Frankenberg, London. 

2512. CanpLes and CANDLE-HOLDERS, J. Calderwood, 
London. 

2513. Wire Nettine, F. Chapman, London. 

2514. Startincand RestTaRTInG TRaMcars, T. Charlton, 
London. 

2515. Motive Power Arparatvs, J. Priestley, London. 

2516. Errectinc ConcENTRATION of Souips, J. A. Mays, 
London. 

2517. Hoistisc Macuinery, J. Cornelius and R. 8. 
Kayler, London. 

2518. BoTrtLe Envevores, J. Feirabend, London. 

2519. Manuracture of Guiass Borties, B. A. Spaull, 
London. 

2520. Yacurts, C. Pelham, jun., London. 

2521. Row ocks for Boats, J. 8. Hobrough, London. 

2522. Looms, A. Bollentin, R. Stuntz, and A. Cudell, 
London. 

2523. Dispenstnc Liquips, W. M. Fowler, London. 

2524. Turrep Woven Fasrics, A. Bollentin, London. 

2525. Pumps, C. H. Gray, London. 

2526. Carps, J. W. R. Andrews.—(C. Poole, United 
States.) 

2527. Skirts, E. H. Leonard, London. 

2528. ProcramMes of EnTertainments, H. T. Brick- 
well, London. 

2529. Pennouper for Artists’ Usz, J. D. R. Blain, 
London. 

2530. Vices, J. P. Hicks, London. 

2531. Drittinc PotyconaL Hoves, &c., A. Pickard, 
London. 

2532. Breech Mecuanism for Orpnance, R. B. 

Dashiell, London. 

2533. Lowerino Corrins into Vavutts, I. Mosticzker, 


mdon. 
25384. Door Locks and Nicut Latcues, G. Warrall, 


mdon. 

2585. Crank for VeLocipepes, H. J. Grafham, London. 

2586. CANDLE-HOLDERS, P. Heussi, London. 

2587. New Materia, H. J. Knoch, London. 

2538. Putieys, C. T. J. Vautin, London. 

2539. Apparatus for Conveyinc Rescuz Lovss, E. C. 
Harvey, London. 

2540. ARRANGEMENTS of ConpucTors for ELECTRIC 

Traction, J. E. Waller, London. 





2541. Recorpina Apparatus, B. H. C. Bogler.—(K. 
Strecker, Germany.) 

2542. Swineina Basin Support, A. J. Boult.—(W. B. 
Malcolm, Canada.) 

2543. Furnaces, A. Stevenson, Liverpool. 

2544. EvecrricaL Motors, A, J. Boult.—(W. J. Still, 
Canada ) 

2545. Manuracturine Cicaretrer, W. P. Thompson. 
—(S. H. Thompson, EB. M. Cooke, and W. J. Jordan, 
United States ) 

2546. Vesseis, J. and J. M. Garfield, 
London. 

2547. psn ad CarriaGE Winvows, H. Baxter, Liver- 


Grothgar 


pool. 

2548, Dumpinc Carts, A. J. Boult —(M. 8. MeCraney, 
Canada.) 

2549. Disinrectinc Apraratus, G. Herscher and Co., 
Liverpool. 

2550. CLocks, A. J. Boult.—(L. Gatta, Italy.) 

2551. Fitter, A. J. Boult.—(Oesterreichischer verein fiir 
Cellulosefabrikation, Austria.) 

2552. SiGnaLuine, J. Preston, London. 

2553. Sianacwino, J. Preston, London. 

2554. Matcu Box Houper, &c , R. Armeson, London. 

2555. Tyinc-up Horses, T. Kemp, Loudon 

2556. Lock for Use in Cycies, &c, F. H. Merrett, 

ndon. 

2557. Borries, Jves, and the Like, G. A. Rooth, 
London. 

2558. Opentno Postat Envevopes, J. Sills, London. 

2559. CurBoarp, Lock, and Bott, J. Brown, Redditch. 


10th February, 1892. 


2560. Purivyinc Sewace, &, H. Lockwood, Man- 
chester. 

2561. Seats, J. Glifillan and J. Harper, Bowling. 

2562. Paint, W. L. L. Grant and H., P. T. Dennys, 
London. 

2563. Substitute for Inp1a-RUBBER, A, F. St. George, 
Redhill. 

2564. Transrortinc Liquips UnperR Pressure, 
L. K. F. Gutbier and E. H. Koch, Liverpool. 

2565. Device for Bowtina Mik, H. D. Fitzpatrick. 
(B. Teschner, Germany.) 





2566. Door Sprraine, W. H. Andrews, Birmingham. 
2567. Furnaces, T. W. Williams, London. 
2568. Caimney and Ventitatine Suarrs, R. L, Kirlew, 


Birmingham. 
2569. Raitway 
mingham., 
. Brackets, &c., W. H. Richards, Birmingham. 
2571. Screw Proveccers, T. Harrison and H. 8. 
Rayner, Stamford. 

2572. Currer and Cutter Gave for Buttes, 8. Hartley, 
London, 

2578. Cycies, D. Henderson, Glasgow. 

2574. ATracuMents for Wuistves, F. Mellon, Glasgow. 

2575. Puririer for Treating Wueat, J. H. Goodall, 
Castleford. 

2576. Fixina Locks on Casu Boxes, W. H. Baker, 
Bilston. 

2577. Dousve-action Bouts for Doors, A. B, Milne, 
Birmingham. 

2578. Fure., W. L. Malcolmson and W. E. Parker, 
Liverpool. 

2579. Loom Suutrie Guarps, A. Waddington and T. 
Bottomley, Bradford. 

2580. Fasteners for Bep-CLotues, C. Lefevre, jun., 
London. 

2581. CincutaTineo Warer in Steam Borvens, T. Lowe, 
Radford. 

2582. Pive Cocks, J. Kilpatrick, London. 

2583. Prerarino Iron for Smevtino, J. Woodcock, J. 
Smith and W. McD, Mackey, Leeds. 


Axce-poxes, R. L. Kirlew, Bir- 





SELECTED AMERICAN PATENTS. 


From the United States’ Patent Office Official Gazette. 


465,321. Arraratus ror DeTerRMiINING THE AMOUNT 
or Water tn Steam, M. Gehre, Rath, Germany.— 
Filed February 5th, 1890. 

Claim.—(1) The combination, with a steam conduit, 
of an apparatus for determining the quantity of water 
in steam, comprising a vessel interposed in said con- 
duit, suitable valves for confining a body of steam 
within a vessel, a heater for heating the confined 
steam, a thermometer dipping into the vessel, and a 
manometer in comumvication therewith, for the 
purpose set forth. (2)'An apparatus for ascertaining 
the quantity of water in steam, comprising a vessel 


(465321) 




















for heating the wet steam, a temperature indicator, 
and a pressure indicator provided with a temperature 
scale corresponding with the pressure scale and with 
a scale indicating the weight of wet steam corre- 
sponding with the temperature and pressure scales, 
as set forth. (3) An apparatus for ascertaining the 
quantity of water in steam, comprising a vessel for 
heating the wet steam, a thermometer dipping into 
the same, and a manometer having the quadruple 
scale, as set forth. 


465,573. Metatuic Rinc Packine, J. S. Glenn, 
Chicago, Iil.—Filed March 28th, 1891. 

Claim.—A metallic packing consisting of a number 
of spring rings of equal dimensions and equal trans- 
verse areas, said rings being formed with inclined 
meeting faces oblique to the axis of the ring, so as to 
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resent unequal internal and external 
ring surfaces, and each ring being divided at one 
place only, and there provided with a lap joint, so that 
the rings will co-act upon each other, and thereby pro- 
duce a diametrical and lateral pressure in both direc- 
tions, substantially as and for the purpose described. 


465,631. Saw Guipg, P. Pryibil, New York.—Filed 
April 8rd, 1891. 

Claim.—(1) The saw guide songriine a rotary disc 
or wheel and its support, the axis of the said rotary 
wheel or disc extending obliquely to the horizontal 
plane and obliquely to the vertical plane toward the 
plane of the path of the saw, substantially as set forth. 
(2) The saw guide comprising the rotary disc or wheel 
and its support, the bearing for the said disc or wheel 
consisting of a socket extending obliquely upwardly 
from the support and having a closed lower end, sub- 


ripheral 





———— 


stantially as set forth. (3) The combinati y 

guide wheel or disc and its support, the said le 
disc being provided with a bevelled periphery ach 
extending obliquely upwardly and obliquely laterally 


[465.631] 








for its support toward the path of the saw, of adjust. 
able side guides located in proximity to the said whee} 
or disc, substantially as set forth. 


465,651. Locomotive Exnausr Nozzux, A. B. Allcot, 

Milwaukee, Wis.—Filed July 21st, 1891, . 

Claim.—(1) A locomotive exhaust nozzle comprisin 

a stationary lower section having a flanged upper end 
and a vertically adjustable section consisting of two 
parallel conical cones united at intervals by webs, the 
outermost shell being F tpn with a vertical exten. 
sion that incloses the flange on said stationary section 
of the nozzle, substantially as set forth. (2) A loco. 
motive exhaust nozzle comprising a stationary lower 
section having a flanged upper end geen with a 
bevelled seat and a vertical adjustable section con. 
sisting of two parallel conical shells united at intervals 
by webs, the inner shell having its lower end bevelled 
to conform to the bevel of the seat in said upper end 
of the stationary nozzle section, and the outer shel] 


465.65!] 





provided with a vertical extension that incloses said 
tlange on this latter nozzle section, substantially as 
set forth. (3) A locomotive exhaust nozzle comprising 
lower and upper sections, the first of these sections 
being stationary and flanged at the upper end, vertical} 
guides on the stationary section, eyes on the movable 
section engaging the guides, a lifting mechanism for 
this movable section, and main and auxiliary steam 
passages in the latter section, the main passage having 
aminimum of area at the top and being normally 4 
practical continuation of the bore of said stationary 
section, while the auxiliary e is open to the 
upper end of the aforesaid stationary section only at 
such times as said movable section is adjusted on its 
guides, substantially as set forth. 


466,213, Conpenser, &. Beard, Chicago, 1ll.—Filed 
September Ath, 1891. 

Claim.—(1) In a condenser, the combination, with a 
steam nozzle and a condensing pipe, of a water jacket 
surrounding said pipe and leaving between them a 
water space of sufficient capacity to act as a settling 
chamber, a space for the e of water from saia 
water jacket to the interior of the condensing pipe, 
said space being of less capacity than the space 
between the water jacket and condensing pipe, and an 
opening in the water jacket for removing sediment 

erefrom, substantially as set forth. (2) In a con- 
denser, the combination, with the steam nozzle and 
condensing pipe, of the water jacket A, surrounding 
said condensing pipe and having the inlet A? at 
bottom and the haud holes A® and A‘ at top and 
bottom, respectively, substantially as set forth. (3) 
In a condenser, the combination, with a condensing 
pipe, of a steam nozzle arranged opposite and movable 
toward and from the end of said pipe, a stop for limit- 
ing the movement of said nozzle toward said pipe, so 
as to maintain a space between them for the passage 
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’ 
of water, and means for supplying water, substantially 
as set forth. (4) The combination, with the condens- 
ing pipe E and means for supplying water, of the 
movable nozzle D, situated 2 said pipe, a stop 
for limiting the movement of said nozzle toward said 

ipe, the rod H, connected to said nozzle, and means 
for operating said rod, substantially as set forth. (5) 
The combination, with the pipe E and means for sup- 
plying water, of the movable nozzle D, the rod H con- 
nected thereto, the hand lever K, connections between 
said rod and lever, and a stop for limiting the move- 
ment of the lever, substantially as set forth. (6) The 
combination, with the pipe E and means for supplying 
water, of the movable nozzle D, a hand lever, a stop 
for limiting the mc t of said hand lever, an 
adjustable connections between the nozzle and lever, 
substantially as set forth. 











Epps's Cocoa.—GRATEFUL AND Comrortinc.—“' By 
a thorough knowledge of the natural laws which 
= the operations of digestion and nutrition, and 

y acareful application of the fine Es rties of well- 
selected Cocoa, Mr. Epps has provided our breakfast 
tables with a delicately flavoured beverage which may 
save us many heavy doctors’ bills. It is by the 
judicious use of such articles of diet that a constitu- 
tion may be gradually built up until strong enough to 
resist every tendency to disease. Hundreds of subtle 
maladies are floating around us ready to attack wher- 
ever there is a weak point. We may escape many 4 
fatal shaft by keeping ourselves well fortified with 
pure blood and a properly nourished frame.”—Civil 
Service Gazette.—Made simply with boiling water or 
milk, Sold only in packets, by Grocers, labelled— 
“James Epps and Co., I pathic Chemist 
London.”—Apvrt. 
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ENGLISH AND AMERICAN LOCOMOTIVES. 

Our United States contemporary, the Railroad and 
Engineering Journal, is publishing month by month a 
series of articles comparing the performances of English 
and American locomotives. These articles contain a 
great deal of interesting information, compiled apparently 
with great care under circumstances of considerable diffi- 
culty. The thesis which our contemporary wishes to 
maintain is, first, that while it is indisputable that 
American locomotives burn more coal per train mile 
than English engines, they haul loads larger in propor- 
tion, so that the fuel consumed per ton per mile is less on 
American than English roads; and secondly, that the 
American engine costs less for repairs than the English 
engine. It is not necessary, we think, to follow in detail 
the process of reasoning by which our contemporary 
arrives at the weight of goods trains in the States. He 
admits that it is difficult to arrive at accurate figures. 
We willingly concede that he seems to have done his best 


to secure accuracy. We shall confine our attention for | 


the present to the long article contained in the December 
number of the Railroad and Engineering Journal. In 
it we find a table giving particulars of the work done 
on twelve principal railways in the United States. This 
table we reproduce here :— 


| 
| 


Goods, 

TonsCwt. 
| Fo er ee <a 
| 20 wagons { eat} = 8 each... 240 0 
2 goods brakes at 10 tons each 20 0 
323 10 
| It is assumed here that the train is full. The Great 


| Eastern passenger traflic is very heavy, but a deduction 
| from the weights given above is admissible, and 235 tons 
will probably be nearer the truth than 248 tons. But it 
must be remembered that trains of fifteen and eighteen 
coaches are by no means unusual, 

In arriving at the weights carried by the goods trains, 
it is very difficult to arrive at accurate figures, because of 
the bulk of much of the goods carried. Three tons per 
| wagon is an estimate believed to be fairly accurate. But 
| it must not be forgotten that this allows for empties in 
the cuse of heavy materials such as coal, bricks, lime, 
sand, gravel, and manure, which are hauled only one 
way, while full loads—hay, straw, garden produce—will 
| not average four tons, and with much of the continental 

traffic a wagon is filled with from 20 cwt. to 30 cwt. 
| Furniture, for example, takes up a great deal of room 
| while weighing very little. The actual loads hauled are, 
| therefore, heavier than the figures denote. Again, the 
| passenger traffic in summer, indeed for nearly six months 
| of the year, is heavier than the table would imply. In 





Table showing the Average Number of Passenger and Freight Cars Hauled, their Weight, and Fuel Consumed per mile and per ton per mile. 


Passenger trains. 








Freight trains. 























si , ~ 
1 2 8 4 5 6 7 8 | 9 

Average | Weight of ? Weight of Lbs. of 

ane Pit ex- |Lbs. of coal pt Average oui, ex- promis coal con- 
Nume cf road. of cars | clusive of | consumed | 1 ton of || No of cars clusive of | oncine, | sumed 

per engine and| per mile. I & per train. engine and i ie * per ton of 
train. tender. a | tender. — | cars, 

Ne. | Toe Ib. Ib. No. aes Ib. Ib. 
Chesapeake and Ohio 4°52 123'2 63°65 “516 18°9 472°5 127°4 *248 
Chicago and Alton ... 5°20 139°7 72°3 517 20°32 508°0 96°1 *189 
Cincinnati Southern... ... ... ... ... .. « 4°8 1179 55°0 *466 22°8 5700 98°0 *172 
Cleveland, Cincinnati, Chicago, avd St. Louis... 4°5 122°8 63°21 514 21°4 5350 106°7 197 
Illinois Central... . at S54) Wee AK aes 4°49 122 4 74°9 “612 15°36 384 0 108°4 | *282 
Louisville and Nashville ... ; 611 137°4 60°5 *440 13°11 327°7 | = 93°3 *284 
Michiwan Comtral  ...0 24. nes cee oes 5°5 147°0 72°71 *494 32°0 800 0 128°0 | -160 
New York, Lake Erie, and Wertern ... 4°9 132°4 85°0 *641 21°8 545°0 122°4 | *224 
New York, Pennsylvania, and Ohio... ... 5°1 137°2 70°0 511 19°1 4775 117°9 | *247 
Pennsylvania (Philadelphia to Pittsburgh) 4°95 133°6 67°5_ *505 24°37 609-25 136°0 *223 
a (lines west of os 5°33 142°8 58°87 *412 23°87 59675 100°3 “168 
Philadelphia and Erie 3°84 1069 60°0 *552 32°66 816°5 153°8 “188 
Averages* ... 4°81 1303 66°97 515 14 ze 3 


. These are the averages of the averages of each road. 


Now it so happens that there are certain official or 
semi-official statistics published concerning American rail- 
ways. How far these are or are not trustworthy we are 
unable to say. It will be seen, however, that they do not 
at all correspond with the figures given in the preceding 
table. The figures are contained in a report just issued 
by the Inter-State Commercial Commission for the year 
ending June 830th, 1890. In it we find that the average 
number of passengers in a train was forty-one, and that 
the average weight of freight trains was 175 tons, with 
an average haul of 120 miles per ton. There is, it will 
be seen, an astounding and apparently irreconcileable 
difference between 175 tons and 558 tons. 

Leaving the question of freight or goods trains on one 
side for the moment, we may proceed to consider the 
passenger train question. There is considerable difficulty 
in obtaining full information concerning the weight 
of passenger trains in this country. The following 
figures, however, may be regarded as_ trustworthy. 
They refer to two main lines both working heavy 
trafke, and so far typical. The first is the Caledonian 
Railway. The regular passenger train consists of eight 
coaches. The weight of each is 14 tons 10 cwt., made up 
of two first-class and four third-class carriages and two 
brake vans with passenger compartments. These trains 
accommodate 300 third-class and 60 first-class passengers. 
The average number carried is 120 per train, representing 
about 6 tons. The engine and tender weigh 75 tons. 
Allowing for passengers’ luggage, the gross weight may 
be taken at 200 tons. There are also trains of fourteen 
or fifteen coaches, but we do not think it would be quite 
fair to regard them as regular trains, especially, as being 
demanded by summer traffic, they have no weather diffi- 
culties to contend with. The regular goods trains on the 
same line consist of forty wagons, carrying 8 tons; tare 
5 tons 10 cwt., a brake van weighing 14 tons, and engine 
and tender 75 tons. The average load of each wagon is 
2tons10cwt. The total load is therefore 409-tons, and 
the average — is thirty to thirty-five miles an hour. 
There is much difficulty in getting at precise figures as 
to the loads carried, for reasons which will be understood 
when we come to speak cf the Great Eastern Railway. 
We feel certain, however, that the case for the Caledonian 
is not overstated. Besides the goods trains there is a 
large number of coal trains worked over the Caledonian 
Railway, the gross weight of which, including engine and 
tender, 75 tons, is 629 tons, a figure which corresponds 
pretty fairly with the weight of American trains. 

The following table shows the average composition of 
main line passenger and goods trains on the Great 
Eastern Railway :— 


Luggage: 24 Ist passengers x 1201Ib. 
40 2nd passengers x 100 1b. 


<% 
180 3rd passengers x 60 1b, 


Passenger. 
Tons Cwt, Qr. TonsCwt. TonsCwt. 
l engine and tender ... LP 69 «(0 
2 brake vans — tare= — 13° Oceach26 0 
6 thirds ~ tare=138 3 a _ 
30 passengers at 10st. each = 17. 0=15 Oecach90 0 
4 composites —tare=12 16 0 — oa 
6 lst passengers at 10st.each= 0 7 {$ _ _ 
10 2nd passengersat10st.each= 0 12 2=13 l6each55 4 
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all cases we have endeavoured to understate rather than 
overstate the weights hauled. 

We believe we are justified in stating that the average 
weight of main line passenger trains in Great Britain 
cannot be much short of 120 tons. Many trains, espe- 
cially in the excursion season, are much heavier, certainly 
over 200 tons. This being the case, it seems to be 
proved, even on the showing of our contemporary, that 
the work done by English passenger engines is, so far as 
weight hauled is concerned, about the same as that 
done by American engines. No particulars are given in 
the American table concerning speeds. If, however, we 
exclude a few “ lightning expresses,” the speed of trains 
in England is greater than that of American trains. In 
this respect we may, however, for the sake of argument, 
admit that there is no advantage either way. Turning 
now to the fuel expended, we find the fullest justification 
for all that we have said concerning the extravagance of 
American locomotives. The smallest consumption given 
by our contemporary is 58°87 lb. per mile; the largest is 
85 lb.; the average is 701b. a mile. This is just double 
the largest consumption of which we have any knowledge, 
and that is only reached when exceptionally heavy 
tourist season trains are hauled at high speeds. We may, 
for instance, cite the Great Northern engines illustrated 
in our impression for November 6th, 1891. With an 
average weight of train hauled of 177°6 tons, and 
speeds of over fifty miles an hour—frequently exceed- 
ing sixty miles an hour, indeed, for long stretches— 
the consumption was but 30°6 lb. of coal per mile. 
The average consumption got by dividing train miles 
into tons of coal bought and paid for is very much less 
than this. The reduction is, of course, due to the fact 
that a great deal of passenger traffic is conducted at 
moderate speeds with very light trains on branch lines, 
when the consumption probably does not exceed 10 1b. or 
15lb. per mile. We are contented, however, to assume 
301b. as a sufficiently accurate figure for fast main line 
passenger traffic. We are at a loss to explain why 
American locomotives burn more than ours on any other 
ground than want of economy. It is very often stated 
that American railroad coal is much worse than ours. This 
may be true of the Southern English lines, which for the 
most part burn Welsh coal; but it is not necessarily true 
of the Northern lines, which burn ordinary steam, coal, 
pretty much as it comes from the pit, with plenty of 
small coal and slack. Our readers must attach their own 
value to this explanation; but we confess that we cannot 
readily bring ourselves to believe that the coal used on 
twelve great American railways possesses only one-half the 
evaporative efficiency of the coal used in Great Britain. 

Concerning the freight trains, we may admit that they 
are considerably heavier in the United States than they 
are in this country. But, on the other hand, they are 
run at slower speeds. In England speeds of thirty miles 
an hour are frequently exceeded by goods trains; even 
mineral trains are run now and then at that velocity. 
Assuming for the moment that the weight of coal burned 
per train per ton is nearly the same both in this country 
and the United States—according to our contemporary 
‘215 lb. per ton per mile is the American consumption, 
while in Great Britain it is probably about ‘25 1b.—we are 
face to face with a curious problem which seems to have 
escaped the notice of our contemporary. If American 








coal is only half as good as English coal, that explains 
why American passenger engines burn twice as much per 
mile as English engines. But the coal served to freight 
engines cannot be better than that served to passenger 
engines; it is probably worse. How is it then that 
while on this theory the American passenger engine is 
only equal to the English engine, the American freight 
engine is apparently about twice as good? If, for 
example, the American coal were as good as English 
coal, then the American consumption for freight trains 
ought to fall to about ‘171b. per ton per mile. This 
is so far an incredible assumption, that we are com- 
pelled to reject the hypothesis that American coal is 
such poor stuff after all. The alternative would be, of 
course, that the American freight engine is a very much 
better machine than the American passenger engine. 

Our contemporary bases many of his figures on the report 
which we published concerning the performance of certain 
trials made by Mr. Drummond between Glasgow and Car- 
lisle, and he compares these figures with those obtained by 
Mr. Buchanan in a trial made on the New York Central 
Railway. The load hauled by the American engine 
amounted to 1212 tons. The locomotive weighed 53 tons. 
The total load moved amounted to 1265 tons, and this 
was drawn, we are told, up inclines of 42§t. to the mile, 
or one in 125. The gravity resistance was, therefore, a 
trifle over 10 tons, and even at the slowest speed 
we cannot take the rolling resistance as less than 
6b. per ton, or, say, 3 tons more, giving a total 
resistance of, in round numbers, 13 tons. The engine 
had cylinders 19in. diameter by 26in. stroke. The 
driving wheels were 5ft. 4in. in diameter. The tractive 
power of this engine was by Pambour’s rule, 146 lb. per 
pound of average cylinder pressure. Now, 13 tons = 
29,120 Ib., and 2) — 967 1b. 
the average effective cylinder pressure. Our contem- 
porary must really excuse us if we say that we do not 
believe that Mr. Buchanan’s engine unassisted hauled 
1265 tons up an incline of one in 120. The average 
speed is given at fifteen miles an hour. We do not think 
it would be safe to assume in a goods train a resistance 
at that speed of less than 10 1b. per ton, or a gross 
resistance of 12,650lb. The average effective cylinder 
pressure must ona level have keen at least 86 lb. through- 
out the stroke. We fancy that our contemporary will 
find, if he makes inquiry, that Mr. Buchanan’s engine 
received assistance. If that was the case, then of course 
his comparison falls to the ground. 


Table showing the Comparative Results of Tests of Freiyht Locomo- 
tives on the North British and the New York Central Railroads. 


This must have been 





| 








| | New 
| British, | York 
| DFIMISD. | Central. 
1. Distance run Sehecdie die. Pans Miles! 3000 2700 
2. Average speed while in motion, milesperbour 20°4 15°8 
3. Ruling grades ... ... ... ... ft. permile 6 & 52 34 & 42 
4, Average number of loaded carsintrain—No.| — 48°67 
5. Weight of cars in train, with their loads— 
Tons of 2240 lb. | 233°3 (1212-0 
6. Total weight of locomotive... ,, a 39°5 | 53°57 
7. Weight on driving wheels of locomotive— | 
Tons of 22401b.| 39°5 46°65 
8, Proportion of weight of locomotive to weight 
CE Mad ais cia 06s ces iss ee os | OO 
9. Lbs. of coal consumed per mile run ... Ib.| 59°33 | 127°70 
10. Lbs. of coal consumed per ton of train (ex- | | 
clusive of engine and tender) per mile—lb. *254) 105 
11, Value of coal consumed per mile at 1 mill 
(de ee meee 5°93 | 12°77 
12. Cost of repairs of engine per mile tee 3°06 | 2°61 
13, Cost of oil, waste, and supplies per mile ,, ~ 33 
14. Wages of enginemen, firemen, and cost of | 
cleaning and attendance per mile ...Cts. 864) 6°25 
15. Total cost of locomotive service per engine | 
MMO ss. inc. ace ae vse) voce one eo |. 17°63 |, 21°96 
16. Total cost of locomotive service per ton of 
train (exclusive of engine and tender) per | 
i err *075) “018 
17. Cost of conductors and brakemen per} | 
MMS Sec sxe ais. ase! Sas” aot! ee OP Oe 
18. Total cost of locomotive and train service | } 
PO MR as. es ss ws . 2: 3G RS | 28°16 
19, Cost of locomotive and train service per ton 
of train (exclusive of engine and tender) | | 
WOME ee cae sas, ks, es, *096 *023 








In any case it is obvious that the circumstances are too 
exceptional to furnish any adequate basis of comparison. 
If, indeed, we compare the figures given in the tenth 
line of our second table with that in the ninth column 
of the first table, it will be seen that Mr. Buchanan's 
engine beat the average of twelve railways in the ratio of 
“105 to ‘215; that, in a word, his engine burned just half 
the average quantity. It requires, we think, some courage 
on the part of our contemporary to cite this New York 
Central Railway trial at all as evidence of the perform- 
ance of American goods engines in face of the figures 
given in the first table; and the more carefully we 
examine the statement, the more certain does it appear 
that all the facts have not been published. Thus, for 
example, we are told the trial on the New York Central 
Road consisted of nine round trips between Buffalo and 
Dewitt, a distance of 150 miles, so that the whole distance 
run during the tests was 2700 miles. The engine was of 
the Mogul type, and weighed in working order 120,0001b. 
= 53°5tons of 2240lb. The weight on driving wheels 
was 104,500 lb. = 46°6 tons. The driving wheels were 
64in. in diameter, the cylinders 19in. by 26in. The 
average speed of trains was 15:8 miles per hour. The 
steepest grade eastward was 34ft. per mile; westward it 
was 42ft. The average train load was 1212 tons. From 
this it appears that the load was sometimes greater, 
sometimes smaller. Altogether we are willing to admit 
it was an exceptional performance—so exceptional that 
we have not the least hesitation in rejecting it as useless 
for the purpose of comparison. 

Our contemporary uses, as is no doubt quite fair, the 
figures we have published, but he seems to think that 
train loads of 283 tons represent about the average 





English goods train. In this he is mistaken, unless, 
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indeed, he refers to fast goods, and rejects minerals and 
heavy goods, which are, we presume, all included in the 
first table. Coal trains of 450 tons are very common in 
this country, and if we grant that 601b. per mile is burned 
with such trains, we have less than *14]b. of coal per ton 
mile, which is not greatly in excess of one-half that 
burned by the American engines. 

We must postpone for the present the consideration of 
some other points raised by our contemporary. 








NOTE UPON THE TRIALS OF H.M.S.8. 
By Ropert MANSEL, Glasgow. 


Tuts first-class protected cruiser, about two months 
ago, was subjected to the now usual speed trials; the 
published results are interesting and valuable, and more 
satisfactory than the usual run of Admiralty trials. 
From the Navy Estimates the dimensions of this vessel 
are given as:—360 x 60 x 23.9 mean draught, correspond- 
ing displacement 7350 tons, which gives a coefficient of 
fineness, 5015; and essential for the intended high-speeds 
of 20 and 18 knots, when the machinery, under forced or 
natural draught, developed 12,000 and 7500 indicated 
horse-powers, respectively. By the original estimate I 
have shown in THE ENGINEER of December 6th, 1889, 
for this class of vessel, the relation of power and speed 
implied the formula: Log. E = 1°3570 + Log. V + ‘0728V; 
or E = 22°75 V 10 0728. The trial data of Edgar shows 
the values for that vessel to be: Log. E=1°2633 + 
Log. V + ‘0748 V; or E = 18:33 V 10 O748V. This is a 
rather better result. Since: while the first formula will 
be found to give 12,000 and 7500 indicated horses, for 
20 and 18 knots, the second formula shows 11,490 and 
7330 as the actual powers required for these speeds in 
this vessel. Let us now note the following trials, all 
made at the intended load draught, 23ft. 9in. mean, and 
with the propeller at the same pitch, 24ft. 4in., we have 
the following: 


EDGAR. 


Trials of H.M.S.S. Edgar. 


Observed Speeds. Revolutions. Powers. 
v. N. E. 
20°49 .. 1062 .. 13,101 
18°84 928 .. 8,401 
1651... 793... 5,102 
13°40... 631 .. 2,464 
BOED...cc. ns 00 so) GBD. as -- 1,600 
Two high-pressure cylinders, 40in. diameter and 4-25ft. stroke. 
2 d?s : 
Therefore, log — 1°8105. 


"21,010 

We shall first test the formula, E = 18°33 V 10748 V in 
its working form: Log. E = 1°2633+ log. V+ ‘0748 V, 
as follows :— 








Observed speeds, V = 20°49 18°34 16°51 13°40 11°87 
With greater 
probability, V= 20°49 1860 1651 18°45 11°89 true speeds. 
Then, we have: 
Constant = 12638 1°2683 1°2688 1°2633 1°2683 
Add, log. V = 1°8115 1°2695 1°2177 1°1287 10752 
Add, “0748 V = 1°5827 1°3910 1°2349 1°0061 8894 
Sum, or log. E = 4°1075 3°92388 3°7159 88981 3°2279 by formula. 
By data, leg. E = 4°1173 38°9243 8°7077 8°3916 3°2279 
Differences = —"0008 - 0005 +-0082 +°0065 0000 


Let us now examine the law of the revolutions, which 
I have shown to be of the same general form as the 
foregoing, and the special form for the Edgar, N 
4-236 V 1035, or in its working form: Log. N= 
6270 + log. V + :0038 V, as follows :— 











True speeds V = 2049 18 60 16 51 13°45 1189 
Then, constant = 6270 “6270 “6270 “6270 6270 
Add, logs. Vo = 1°3115 12695 12177 1°1287 10752 
» 2038V = ‘0779 0707 0627 ‘9511 "0452 
Sum, orlog.N = 2°0164 1°9672 1°9074 1°8068 1°7474 by formula. 
By data, = 20261 19675 1993 1°8000 1°7474 
Differences = --0097 -—0003 +(081 +0068 0000 


Particularly note this curious result: these differences 
are, exactly, the same as those given by the preceding 
calculation, between the formula and data values of 
log. E; and if we were to add them to the data values of 
log. E, we obtain: 


Data values, log. E. = 4°1173 3°9243 3 7077 8 3916 3°2279 
Differences, logs. N= - 0097 — 0003 +0081 +0068 “0000 
Sums .. .. = 41076 3 9240 37158 3°3984 3°2279 


Exactly the formula values of log. E. The inevitable 
inference: the lower speed data values of the revolutions, 
are incorrect. The high-speed difference is explicable, by 
the engines having begun to race; and 103°8 revolutions, 
by formula, which would correspond to the law of the 
revolutions at the lower speeds, from this cause, are now 
increased to the observed 106°2. This is an indication of 
the proportion of the power wasted on increased slip, 
above the normal proportion, at the lower speeds, and 
we can corroborate all this from a very different point of 
view. 


We have seen: Log. E =1°2633 + Log. V + ‘0748 V; 
and again, Log. N = *6270 + Log. V + -0038 V; 
whence, obviously, Log. = -6368 + ‘071 V. 
or again, Log. E = ("6863 + Log. N) + ‘071 V. 


Now, (‘6363 + log. N.) is the logarithm of the work 
done on Morin’s constant at the speed of piston corre- 
sponding to N revolutions of the shaft per minute. We 

2d7s 
. = log. a first part of th 
have °6363 = log 21,010 f, and the first p 0 e 
second member having the value — 1°8105, it follows 
log. f = “8258, and f = 6-696. We have then, the very dif- 
ferent form for E = 4-328 N 10°071V, which we test for 
the true speeds, with the data values of N, with the result: 


True speeds V  =£0°49 18°60 1651_—-13°45_— 11°89 
Then, constant = 6363 6363 "6363 6363 "6363 
Add, log. N = 20261 1°9675 1°8993 18000 1°7474 
Add,O71V == 1°4548 1°3204 11720 "9552 “8441 
Sum, orlog.E = 4°1172 39242 3°7076 3°3915 32278 by formula. 
By data, ,, = 41173 39243 3°7077 33916 3°2279 





In complete agreement, and illustrating the very im- 
portant deduction. 

The power required to propel the same vessel at 
different speeds varies as the product of the work done 
on Morin’s constant, at the particular speed of piston, 
multiplied by an exponential factor of the form 10(«-”) V, 
where {a—m) is a small quantity, constant, so long as the 
circumstances of trial remain the same. The usually 
received hypothesis, that power varies as the third or any 
other power of the speed, is an unmechanical misappre- 
hension of the problem, founded upon mistaken notions of 
the law of the resistance; and, as I have often shown, 
is in direct contradiction toa correct theory of the matter, 
involved in a proposition enunciated by Sir Isaac Newton, 
two hundred years ago. I have taken the Edgar's 
experiments under the same circumstances, as to dis- 
placement, and pitch of screw, 24ft. din. It seems, 
however, on the 4th November, an experiment with 
23ft. 4in. pitch of screw, showed a speed of 19°25 knots 
with 10,179 indicated horse-power. It may be of interest 
to compare these results. With the 24ft. 4in. pitch screw, 
we should have had log. E = 12633 + log. 19°25 +- 0748 V 
= 3°9876 = log. 9720; therefore, 10°:179 — 9720 =459 
indicated horse is the variation, and gain by altering the 
pitch of screw from 23ft. 4in. to 24ft. 4in. There has been 
no sensible alteration upon the displacement, in this trial. 








THE INSTITUTION OF MINING ENGINEERS. 


AT a recent meeting of the Federated Institution of Mining 
Engineers, a subject was discussed which is of great import- 
ance, not alone to the mining industry, but also to those in 
any way interested in gas engines. The subject we refer to 
is the explosion of gaseous mixtures, which formed the sub- 
ject of a paper by Professor Dixon, and from which we gather 
that not alone is research in this direction proceeding in a 
satisfactory manner, but what is still more gratifying, the 
various investigators agree in the main points at issue. These 
explosions, we are told, all pass through three phases :—(1) A 
period of quiet combustion and constant pressure ; (2) a period 
of unsteady combustion and variable pressure; (3) a period 
of violent combustion and high pressure, but that the dura- 
tion of these periods varies with the composition of the 
gaseous mixture and with the conditions under which the 
explosion takes place. It is observed, for instance, when an 
explosive gaseous mixture—in a long glass tube, closed at 
one end—is ignited, under atmospheric pressure, at the open 
end, that it burns steadily, but rapidly, down the tube, until, 
on nearing the middle, the flame, after a momenta: 
vigorous pulsation, makes a precipitous rush to the closed 
end, producing the detonation. When, however, the ignition 
is effected at the closed end, the first phases are 
through with such rapidity that the explosion appears to 
take place immediately after the ignition. This should be of 
importance in mining, not alone for identifying the locality 
of the origin of an explosion, but also for suggesting 
precautions for safety, for if these phases are produced in 
explosions on @ large scale, then at those points where the 
explosion starts less damage ought to be done—that is, 
during the earlier phases—than when and where the actual 
detonation takes place, and apparently, taking the opinion 
of the majority, this is really observed to be the case. 

Of course theories are not wanting to explain the 
phenomena of explosions, and two are already in the field. 
By one of them, the theory of synchronous vibrations, it is 
supposed that during the preliminary phases vibrations are 
set up in the whole bulk of the gas, which, when the right 
pitch is arrived at, determine the sudden and immediate 
change of condition incident to explosion. The action of 
sound waves on @ sensitive flame is quoted as a familiar 
instance of the effect of synchronous vibrations. By the 
other theory, the theory of compression, it is supposed that 
explosion is “‘propagated by the impact of the products of 
combustion of one layer upon the unburnt gases in the next 
layer, and so on to the end of the tube.” Another important 
factor in connection with the explosion of gaseous mixtures 
is their composition, a point of special importance when 
mening 3 gas engines. It has been demonstrated, for 
instance, that the presence of too much oxygen in an explo- 
sive mixture exerts a greater retarding action on the rate of 
explosion than a similar excess of inert nitrogen would do, 
whilst other investigations indicate that a certain amount 
of steam is absolutely necessary to insure the complete com- 
bustion of carbonic oxide, a fact to be borne in mind by users 
of water-gas or similar gaseous fuel. 

The supply of British coal for steamships in the Malaysian 
Archipelago is, according to a paper presented to the above 
Institution by Mr. H. J. Hooge, a Dutch engineer, threatened 
in the immediate future with competition. In the paper in 
question the author treats in considerable detail the geological 
and other characters of the various coal deposits in the Dutch 
possessions of the Malaysian Archipelago, Java, Sumatra, 
Borneo, &c. It appears that all the beds are of recent 
geological periods; some are worthless, but many are not only 
of considerable magnitude, but also appear to yield coal of 
good quality. For example, the workable coal in the Oemblin 
field is calculated to amount to not less than 200 million tons, 
of which 21 million in one district and 26 million in another 
district can be worked by galleries without a shaft. The 
coals, it is stated, have a specific gravity of 1°23 to 1-25, are 
glittering black, very hard, do not soil the hands, are easily 
ignited, burn with great length of flame, produce but little 
soot, and only a moderate amount of smoke, do not cake 
together, and leave no residue of coke or cinders on the bars. 
According to the composition given, they have a theoretical 
heating power of 7000 calories, contain only a small per- 
centage of ash, and from 0°35 to 0°60 per cent. of sulphur. 
Tests have indicated that their value is 88 per cent. that of 
Cardiff coal, and they are to be delivered at Emma Harbour 
for £1 per ton, and to any port in the Malay Archipelago for 
from 26s. 8d. to 28s. 4d. per ton. This paper was accom- 
panied by an interesting account of the construction of a 
railway from the coast to the interior of Sumatra by the 
Dutch Government, which was moreover illustrated by a very 
complete set of lantern slides. We shal! probably call 
attention to this portion of the paper in a future issue. 

With this threatened competition it is satisfactory to note 
that our coal miners—or at least those of the South 
Lancashire coalfield—are alive to improvements, and 
adapting themselves to circumstances. In the Pendleton 
mine, for instance, a special long-wall system is adopted, 








and owing to an enforced narrowing of the upcast shaft a five- 
decked cage was introduced. In spite of its great depth—over 
1100 yards—an output of 700 tons of coal is maintained, which 
has to be drawn and hauled over a mile and a-quarter, owing 
to the dip of the seam, before reaching the pit mouth. The 
Bridgewater Trust collieries are characterised by excellent 
surface arrangements. Here some of the engines have 
equilibrium valves fitted with Musgrave’s automatic cut-off 
gear, which works very well; the winding drums are boxed 
in, a Sellar compound-condensing horizontal engine is at 
work, and for ventilation a Guibal and a Walker fan are 
provided, whilst compressed air from the surface is used for 
the underground hauling and pumping engines. Electric 
light is general both above and underground, and at the 
Arley Pit of the Atherton collieries electric haulage is 
adapted for winding tubs up the brow underground. One 
Bolton dynamo of 250 volts—for motor—and driven by 
electricity supplied from the surface, winds three tubs con- 
taining 9 cwt. of coal each up an incline 650 yards long with 
an inclination of 1 in 5. Pumps of all sorts, detaching 
hooks, self-cleaning bars, and other accessories for rapid, safe, 
and economic working, are also to be seen in these collieries, 
Marsant safety lamps, bonneted or of the deflector type, are 
in general use in the district, and are locked by teed plugs. 
For indicating fire-damp a small jack lamp is used. 








MESSRS. STONE’S WORKS, DEPTFORD. 


TuE history of the firm of Stone and Co. affords a remark. 
able instance of the advantage to be derived from the appli- 
cation of the principle of never abandoning the manufacture 
of an article in demand in order that some other article may 
be made instead. The original works were started early in 
the present century, and the sole product was copper nails 
for boat builders. As time went on, screws were added, and 
then came various articles in demand by ship and boat 
builders. The firm continually added department after 
department, and to this day do an enormous trade in copper 
nails, at the same time that they supply Stone’s bronze pro- 
pellers weighing 17 tons. 

The works are situated in the old town of Deptford, and 
cover an area of some acres. Continual additions have been 
needed. New offices have only been completed within the 
last few months. Between 600 and 700 hands are employed, 
and facing the entrance gates the firm have erected a large 
building which contains a concert room and gymnasium, 
a reading room and library, a coffee bar and two dining 
rooms. This is a very popular institution and is much 
appreciated, 

The works are, as might be expected, straggling. They 
have been built without much definite plan, as additions were 
wanted and land could be obtained. Probably one of the 


ry | most interesting departments is the stores, which are close to 


the entrance. The variety of articles made by the firm seems 
to be numberless. It is impossible, we believe, to name any 
thing of brass, copper, zinc, or bronze that can be found on 
board a ship that cannot be also found in these stores. 
Copper nails of all sizes, from spikes down to little tacks, 
screwed studs for surface condenser ends, small pet cocks, and 
great search lights for men-of-war, huge ships’ pumps, and 
little brass hoo. Nothing that can be made of brass or 
copper or zinc or bronze is too small or too large for them. 
Over the principal offices is a large show-room, where the 
special inventions of the firm are exhibited; among these 
may be mentioned port-hole lights, state-room lavatories, 
ventilators, &. It would be impossible to give an idea of 
the special features of these without engravings. 

The works include erecting and fitting shops; smithery ; a 
small iron foundry, comparatively little cast iron being used 
save in the construction of sluice valves, of which the firm 
have made some enormous specimens for the Metropolitan 
Water Companies and the main drainage; a copper and zinc 
nail-making shop; cabinet makers’ and coppersmiths’ sey 
and large brass and bronze foundries. Power is supplied by 
two horizontal condensing engines, one made by Messrs. 
Ruston and Proctor, and the other, an older engine, 
pi, pov non-condensing, refitted by the Lincoln firm, 
and supplied with a surface condenser. Water is obtained by 
pumping froma well about 60ft. deep. The water is beautifully 
cold, clear, sparkling, and well-flavoured, but is quite unfit 
for drinking, analysis showing that it is contaminated by 
sewage. The engines drive a counter-shaft, from whic 
power is taken off by lay shafts and gear and belts in various 
directions. This counter-shafting is carried on A frames, 
which must have been made at a time when cast iron was 
excessively cheap. They are, we believe, old. 

As is almost always the case in brass finishing shops, the 
lathes and tools have nearly all been specially designed by 
Messrs. Stone to meet their own special requirements. The 
shop in which nails are made contains no fewer than forty-eight 
machines, a larger number than is, we believe, to be found 
anywhere else in the United Kingdom under one roof. Zinc 
nails are made not out of rod or wire, like copper nails, but 
out of strips of zinc which are as wide as the nail is to be 
long, allowance being made for the striking up of the head. 
The strips are cut up by achopping blade, and converted into 
nails by heading dies at the rate of about fifty a minute. 
The zinc strip has to be turned half over at each chop, 80 
that one end of the bit cut off shall be narrower than the 
other, the chopping blade being set at a slight angle. This 
turning used to be done by boys, the end of the strip of zinc 
being fixed in a tube, which was turned over and back again 
on rests by a quick motion of the wrist; but a very simple 
addition, devised by one of the foremen, has rendered the 
machines automatic, and dispensed with many hands. One 
machine deserves particular notice, which cut, headed, and 
pointed, at one operation, rivets up to half an inch in dia- 
meter. 

The foundry devoted to Stone’s patent bronze contains @ 
large air furnace and casting pits, in which the blades of the 
largest propellers can be produced. Propellers of all sizes 
and patterns are made here, those of moderate dimensions 
being cast in one piece. 

The entire establishment possesses a special interest in that 
it links the past with the present to an unusual extent. 
More than half a century ago Messrs. Stone were making 
copper nails and rivets for the British Navy, and to-day they 
are making for the same consumer. There are still to be seen 
fittings specially contrived for wooden sailing ships, side by 
side with the most modern devices intended to serve similar 
pammen in such ships as the Scot. The tenacity of the firm 
as had its reward, and the activity which was manifested in 


every department on the occasion of our visit, demonstrated 
the wisdom of the policy of adding branches of trade instead 
of substituting the new for the old. 
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BOILERS OF THE 8S. CITY OF DUNDEE 


MESSRS. JAMES HOWDEN AND CO., ENGINEERS, GLASGOW, 


The Gagner 


ENGINES AND BOILERS, §.S. CITY OF DUNDEE. | close up to the crank webs. The two central bearings, which 
— | besides carrying the central crank also carry the halves of the 
Tuer City of Dundee, the engines and boilers of which we | forward and after cranks, are considerably longer than the 
illustrate above and by our supplement, is one of Messrs, | two outer bearings, and an equal wear is thus distributed 
George Smith and Sons well-known Calcutta and Bombay fleet, | over the four bearings. The valves are all on the sides of the 
recently built at Belfast by Messrs. Workman, Clark, and Co. | cylinders, and their casings are connected together by the 
This steamer is more specially designed for carrying a large | shortest possible steam passages, so that radiation and loss of 
deadweight cargo than most of the other steamers of the firm. heat from surfaces is reduced toa minimum. The valves are 
Her dimensions are:—Length, 362-Oft.; breadth, 42°6ft.; | worked by Morton’s gear from the connecting and piston- 
and depth of hold, 29-3ft.; tonnage, 3190 tons gross. | rods. The piston-rods are guided from the three columns cast 
The engines have cylinders 25in., 42in., and 68}in. with the condenser. The cylinders are supported on the front 
diameter, with 4ft. stroke. The boilers are two in| side by four wrought iron columns, which also carry the 
number, single-ended, 14ft. 3in. in diameter by 11ft. Gin. | reversing shaft for the valve gear and other details. This 
in length, having each three furnaces 3ft. Gin. inside | design of engines, we believe, was first used in refitting the 
diameter; total heating surface, 4346ft.; total fire-grate | steamship Ohio, of the American line of steamships, by 
surface, 88 square feet. The boilers, as in all the steamers | Messrs. James Howden and Co., in 1886. A considerable 
built for the firm, or refitted within the last five years, are | number of steamers has since then been fitted with this 
worked on Mr. Howden’s well-known forced draught system. | design; and since the City of Dundee was completed, Messrs. 
The engines and boilers, with their fittings, are shown in | Howden have refitted the City of Khios for the same firm 
six separate views—(1) a longitudinai section of the steamer, | with duplicate engines and boilers to those we now illustrate, 
showing the engines and boilers in side view; (2) a cross | the only difference being that Joy’s gear has been substituted 
section of the ship, with an end view of the engines; (3) a | for Morton’s gear for working the valves. - 
cross section of the ship, giving a front view of the boilers; | The boilers, as mentioned, are fitted with Howden’s forced 
(4) @ horizontal section of the vessel, with the engines and | draught. The modus operandi is well shown in our illustra- 
boilers in plan. ‘There are also two other views above, | tions. The air from the fan is carried along the main air 
on a@ slightly reduced scale, showing eo ef a cross and | pipe A’ to the front of the uptake A’ of the boilers in which 
longitudinal section of the boiler ends with the forced | the air heaters are placed. These consist in each boiler 
draught fittings, consisting of furnace fronts with their doors | of a series of vertical tubes fixed in an air-tight chamber. 
and regulating valves, the air reservoirs surrounding the fur- | Through these tubes the hot waste gases pass after leaving 
nace fronts, with the air heaters in uptake. the boiler, while the air for combustion from the fan, entering 
The engines are of a type designed by Mr. Howden, in | at the centre of the air-heater, passes to each side over the 
which the crank shaft is in two duplicate halves, joined by | outside surfaces of the tubes and down the passages A® at the 
couplings bolted to the webs of the intermediate crank. | sides of the smoke-boxes to the air reservoir A‘ surrounding 
The centres of cylinders are equi-distant, the space from | the furnaces, from which it is admitted above the fires and to 
centre to centre being determined by the sum of the half-| the ashpits by the regulating valves in the proportions re- 
diameters of the low-pressure and intermediate cylinder | quired for the amount and quality of the fuel to be consumed. 
covers, these covers being brought close together. This| Owing to the now widely extended and increasing use of 
arrangement brings the engines into the shortest possible space | their system of forced draught, Messrs. James Howden and 
consistent with a reversible crank shaft. The crank shaft is | Co. have discontinued their ordinary contract engineering 
aggregate | business, and are now confining themselves entirely to their 
aft being | forced draught business and some specialities which fully 





also entirely carried in four bearings of a larger 
length than usual, the bearings supporting the sh 
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occupy their attention, a large number of the principal 
engineering firms throughout the kingdom, as well as firms 
on the Continent and in America, being now employed in 
applying this system under licence to the boilers of steamers 
under their contracts. 

Messrs. George Smith and Sons have now nine of their 
large steamers fitted with this system. The Allan Line have 
six of their American steamers. The Clan Line will soon 
have over twenty steamers at work, and many companies of 
equal standing are now finding it necessary in their 
own interests to adopt this system. The Peninsular and 
Oriental Steam Navigation Company has just applied it with 
great success to the new boilers of the Rome, now on her 
first voyage. This is being followed by the Carthage and by 
the two new steamers for the Australian passenger trade being 
built at Greenock by Messrs. Caird and Co., which are to be 
the largest and swiftest vessels of their fleet. 








THE STEAM ENGINE MAKERS’ SOCIETY. 


THE sixty-seventh annual report, which has been issued to 
the members of the above Society during the past week, is, as 
usual, the first to make its appearance amongst the series of 
annual records of the operations of the various trades union 
organisations connected with the engineering industries, and, 
as usual, also contains a good deal of matter specially 
interesting outside the mere concerns of the Steam Engine 
Makers’ Society itself. The general secretary, Mr. James 
Swift, in introducing the report, necessarily first refers to the 
— financial position of the Society. The state of trade 

uring the year covered by the — he points out, had 
not been so remarkable as that of the two preceding years, 
but if anything more regular, and employment had been 
fairly good amongst gencral engineering firms. As a conse- 
quence, the claims on the Society had not been of a heavy 
nature under the head of donation, and the income had so far 
exceeded the expenditure, that they were able to report a 
solid increase in their capital value, and a gradual extension 
in the number of members and branches. Briefly put, their 
financial position was as. follows:—The net income for the 
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year was £15,659, and the balance held at the end of 1890 
was £24,653, the gross total being £40,313. The amounts 
expended under the various heads amounted to £11,936, thus 
leaving a cash balance of £28,377, aay bee to £4 15s. 13d. 
per member, a higher value than the lety had 

on any former occasion. The number of members was 5965, 
and the number of branches 96. The increase, when compared 
with 1890, was three branches, 143 members, and £3723 in funds, 
the increase per member being 10s. 5}d., after meeting all 
claims made against the Society. The total expenditure, 
£11,936, or equal to £2 Os. O}d. per member, was £1383 in 
excess of that for 1890, but, when all the causes were taken 
into account, was of a satisfactory nature. The increased 
membership had brought its proportion of claims, increased 
recipients ceasing to pay contributions for the time being, 
the visitation of the influenza epidemic, a heavy death-rate 
in consequence, and the gradual decline in trade, coupled 
with a number of disputes, had all tended to increased calls 
upon the Society’s resources, but all combined, they had not 
had such a serious effect upon the finances as was anticipated. 
Referring to the out-of-employment returns, records of 
which are given over a series of years, Mr. Swift pointed out 
that during 1889 and 1890 the payment to members out of 
employment had been less than for a period of years past, but 
in 1891 the numbers had shown anincreasing tendency. Asa 
consequence the amounts paid for donation amounted to 
£2208, against £1285 in 1890, and £1299 in 1889, these 
figures showing that the great part of the year’s increased 
expenditure came under that head. The expenditure in con- 
tingent or dispute pay had been within a few pounds of the 
previous year, the chief item being on the North-East Coast, 
where their members, owing to their limited numbers, had 
to cease work on a question, which was no doubt an evil, but 
upon which there existed a difference of opinion as to the 
proposed remedy. The other cases were disputes of short 
duration, and mostly to establish the fifty-three hours, which 
he believed had been done without any great amount of 
friction in the numerous districts where it was now in opera- 
tion. The sick expenditure was again an increased item, 
and whilst it only cost from 10s, to 11s. per member in the 
years preceding 1890, it then went up to 12s. 0}d., whilst the 
present report showed that it had cost 12s. 23d. per member. 
The cause was well known, in that a large number of 
members had been laid prostrate for a time by the influenza 
epidemic. This, however, did not appear to have greatly 
increased the death-roll when compared with the two pre- 
ceding years, but for the first time in their reports the 
terrible disease of consumption took a third place in the 
death list, and lung or chest complaints had a far higher 
average. An encouraging feature, however, was the higher 
ages recorded, the average being now fifty-two and three- 
quarter years, which had not been equalled in any previous 
report, whilst more than half the deceased members had 
attained fifty years or more, and only five out of the sixty- 
seven were under thirty years of age. The payments on the 
superannuation benefits account had amounted to £2078, or 
6s. 113d. per member, and the miscellaneous or working 
expenditure had absorbed £1897, or 6s. 44d. per member. 
The number of branches had been increased by three, and 
the number of members admitted was 416. 

With regard to the admission of new members, Mr. Swift, 
after remarking upon the exceptional care exercised by the 
Society in this direction, observed that the modern advocates 
of trades unionism put benefits and finance on one side, but 
the records of that Society plainly taught that adversity, as 
well as prosperity, had to be met with. Sentiment would not 
protect the trade unless supported by finance, and one of the 
strongest means of defence was to have the Society’s funds at 
such a sum as would not only support the attacks for advance- 
ment, but protect the defenders when they in their turn 
became the object of the attack from the other side. Having 
these opinions as the result of past experience, they had not 
only adopted every legitimate means to advance or protect 
the trade’s interest, but striven to build up a defence that 
should stand to them when employment was not so plentiful, 
or when apparent public sympathy was not so prominent as 
to-day. To some extent they had been successful, and they 
had added £3723 to their reserve fund, bringing up the total 
value in cash to the handsome figure of £28,377, equal to 
£4 15s. 13d. per member, which, with one exception, was the 
highest average of any society in the engineering trades. 
This value, however, was not any more than they would 
require in the future, nor even if it were double the amount, 
if they were to place all benefits beyond suspicion in time to 
come. 

Mr. Swift next deals with the question of superannuation, 
or old age pensions as it is termed, which is just now so 
prominent a subject of discussion in some political quarters, 
and remarks that to provide for old age on the part of the 
workmen is a difficult matter, even in cases where a fair rate 
of wages is obtained. Up to this time the trade and friendly 
societies had been the means whereby the more thrifty 
portion of the community had made some slender provision 
for the autumn of their days; but whilst the difficulty of 
providing for old age was patent for skilled artisans and those 
in regular employ, the lot of the unskilled, or those in irregular 
employment, was far worse. Hitherto the Poor Law had been 
pointed to as a means of providing for such cases, but the 
** Bastile”’ of the olden time and parochial relief of modern 
days were a terror to bond fide workmen. If public 
opinion was sincere on this point a change for the 
better would take place at no distant date, when 
those who had spent a life of honest labour should not 
be left to the same fate as the idle and dissolute ones who 
had not at any time made an effort to maintain themselves. 
‘“‘The schemes already put forward,” he proceeds, “are varied, 
but none of such a nature as to suggest an approach to the 
highest weekly sum our Society pays its superannuated 
members. The means suggested to raise the requisite annual 
amounts are equally varied, as some look to the State and 
others to an annual payment by the person who is at 
some distant date to be the receiver. To talk of the youth 
at the age of twenty starting to make an annual payment to 
ge for his later years may sound well in theory 

ut will not be found equally so in practice. The 
plan was tried some years ago by one of the leading 
railway companies, where employment was regular, but the 
employés after a time openly rebelled against the monthly 
deductions in wages, and with such effect that the pension 
scheme was abolished. Any scheme to be effective and 
popular must be largely subsidised from some source, and, if 
from the State, then those who in the past have been good 
citizens and proved their thriftiness should share equally 
with those who have been the reverse. Should such a system 
be introduced, the member of a trade or friendly society, 
who, by years of self-denial, has practised self-help in this 
form, should receive some consideration in the 2 Soa of a 


ere to the sum his society pays him, and thus help to 
righten his latter days after years of toil, and add some 
comfort to those whose means have not allowed them to 
make other than scant provision for their declining years.” 

Whilst these points had provided matter for discussion of 
late, at no distant date the necessities of even the able- 
bodied might by the vicissitudes of trade need considera- 
tion, and amongst other matters coming to the front was 
the further regulation with regard to the hours of labour. 
During the past year a large number of districts had secured 
a reduction from fifty-four to fifty-three hours per week, and 
the movement was still extending without extensively 
resorting to extremes to enfore it. Whilst this was being 
done other factors were at work in the same direction, and 
the time was not far distant when he believed that even a 
shorter standard of hours would be established. ‘A notice- 
able instance of this,” he proceeds, had occurred during the 
early part of the present year, when two firms of marine 
engineers and shipbuilders voluntarily conceded the eight 
hours principle, and in such a form that its results will be 
watched with the keenest interest. The system adopted was 
in the first instance to abolish the early rising, and instead 
of the men going to work at six and having an interval 
for breakfast, to start an hour and a-half later and no 
interval up to dinner time. The reason for such a course 
was clearly put by one of the employers to the workmen— 
that, in the first place, it would be conducive to health, as men 
going to work without having had food previously had not 
the same energy as if the reverse was the case. Another 
point was that by starting later it would tend to cause the 
men to make better time, and keep the machinery which 
had cost large amounts in operation. As evidence in support 
of this-he said :—“They would be surprised to hear that 124 
per cent. of them lot the first quarter-day every morning 
during the year, which was equal to a loss of 3 per cent. on 
all time wages during the year. The proposal was accepted 
by the men, and the latest reports are to the effect that more 
regular time is made, and the extension of the system is 
desired by others in the same locality. It is to be hoped 
that the trial may prove a success, as, if so, it may lead to 
the same conditions being secured by others without a con- 
flict, as sooner or later a strong effort will be made to reduce 
the standard hours, which will give more leisure to the work- 
men, and we believe equally satisfactory financial results to 
the employer.” 

In conclusion, after a reference to the labour disputes 
which had occurred during the past year, Mr. Swift urges 
that they must not be too careless of the industry that found 
employment for the artisan engineer. Rapid progress was 
being made by various nations in the production of pig iron 
and steel, all showing the keenness of their race for 
supremacy of mapufacture. Hitherto, however, the United 
Kingdom had carried the palm for engineering, and he had 
every confidence that the artisan would do his share to 
maintain this, not only for his own benefit, but for the credit 
of his country. 








TWENTY-FIVE-TON ICE-MAKING PLANT, HULL. 


In the illustrated description of the 25-ton ice-making 
plant erected for the Humber Ice and Coal Company by the 
Pulsometer Engineering Company, a perspective view was 
given of the apparatus for lifting and tipping the ice blocks. 
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As it is deemed necessary that the gear of this apparatus 
should be more clearly shown than by that perspective, we, 
therefore, give above an outline of the apparatus, which, 
taken with the description published on page 157, will make 
the construction and working quite clear. 

We have to correct the statement made in the fourteenth 
line in the description published at page 157, to the effect 
that the old plant was constructed by the Pulsometer Engi- 
neering Company. This firm made the new plant which we 
described, but not the old plant, although the latter was 
made under patents now owned by the Pulsometer Engineer- 
ing Company. 








SIMPLE OIL FILTER. 


A CORRESPONDENT, “Salem,” writing to the editors of 
Power, describes a simple, inexpensive, and effective oil filter, 
‘“‘which he made in 1884 and has used ever since, is shown 
in the accompanying sketch. It is not patented, and your 
readers are free to make and use it. The oil to be purified is 
poured into the chamber B, passes through a coarse strainer 
C, into the chamber D, thence through a fine strainer E, 
cock G, pipe H, and elbow I, into the water space K. It 
then rises to the surface of the water through the filter J, 
and is ready to be drawn off from the chamber L through 
the cock R as required. The filter is made of porous 
material, such as bone charcoal, about as fine as coarse sand. 
This is perhaps the best material for the purpose, though 
sponge, coarse sand, or sawdust may be used. When it 





becomes dirty, I take out the filling, wash it thoroughly with 
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potash, and replaceit. In the sketch, A is the cover, M is the 
clean-out cock, and N O is a jin. steam pipe, which forms 
two heating coils, one in chamber D and one in K. These 
soils keep the oil and water hot, only enough steam being 
used to condense in its passage through and drip from the 
pipe at O. The two upper sections are removable for 
cleaning, couplings at S and P allowing the pipe to separate, 
P is the steam inlet, and Q is the gauge glass, the use of 


























Home Made Oil Filter 


which is obvious. It may be thought ‘that the oil would be 
injured by heating,! but the temperature is never very high; 
and I have handled all kinds of oil without the least damage 
tothem.” ! 








THE BENARDOS-HOWARD ELECTRIC WELDING 
PROCESS. 

In our issue of December 25th, 1891, page 529, we described 
the Benardos-Howard process of electric welding, and a visit 
which was paid to the works of Messrs. Lloyd and Lloyd for 
the purpose of seeing the process. By the kindness of this 
firm we are now able to illustrate the gyrating carbon 
machine which has been specially designed for the pur- 
pose of welding tubes. Figs. 1, 2, and 3, represent the 
gyrating carbon machine; Fig. 1 being a front eleva- 
tion, partly in section ; Fig. 2 an end elevation, also partly 
in section. The machine is specially adapted for welding 
iron and steel tubes of large diameter, from 6in. or Sin. 
up to 4ft., and up to 16ft. in length. It is perfectly self- 
contained, and travels = four wheels along a pair of rails 
running close to the workshop wall. The whole of the power 
required is transmitted to it by electric current, and, on 
examination of Figs. 1 and 2, it will be seen that H is a fixed 
block carrying a long cylindrical anvil, which is supported at 
the other end by ascrew-jack. The machine itself consists of 
two separate parts, one the electric heating portion, and the 
other the hammer for completing the weld. Each part of the 
machine is driven by a separate motor: one motor, which is 
lettered G, drives a spindle at the top of the machine, which is 
connected by belting to the fast and loose pulley of a Player's 
pneumatic hammer. The current for this motor is controlled 
by a switch, shown in Fig. 1; the dotted line representing 
the cable. A second switch placed below this one controls 
the current of a second motor, which drives by means of 
belting a pulley, shown in Fig. 2; and from this is driven 
by means of gearing the spindle of the gyrating carbon, 
marked g. The spindle g is formed with an excentric boss at 
the lower end, which forms a suitable holder for the carbon 
h; and it will be observed that when the spindle g rotates, 
the carbon h travels round a circle. Besides the motion ina 
circle, the carbon is also caused to travel cae. ope be 
this motion is effected as follows: The heating portion of the 
machine is itself carried upon four small wheels E, and can 
therefore move upon the two rails, shown in section in Fig. 2. 
Between the rails is fixed a strong bracket, shown separately 
in Fig. 3, and a link motion, somewhat similar to that 
in shaping machines, is attached. The central spindle 
of the disc, shown in Fig. 3, rotates by means of gearing, 
and the top carriage is thus caused to travel backwards 
and forwards. The current which produces the arc is 
brought through a cable marked +, Fig. 2; by this 
means it reaches the terminal ¢, which is insulated 
from the machine, and passes through suitable conductors to 
a brush §, which is in contact with the anvil H. From the 
work which is placed on the anvil it forms an arc to the 
carbon hh, and returns to the dynamo through the cable 
marked —, Fig. 2. The switch k, shown in Fig. 1, is used 
to control the current. Upon the top of the anvil H are 
shown two pieces N. These are not used for ordinary tube 
welding. he anvil is hollowed out at the top, and fire- 
bricks, marked J, are inserted under the point of the carbon. 
The tube to be welded is placed upon the anvil with its seam 
under the point of the carbon, and a welding heat, about 4in. 
long by 2in. wide, is rapidly obtained. The tube is then 
slipped along the anvil underneath the Player’s hammer, 
the current switched on to the motor G, and the weld is 
completed. The whole machine may be traversed along the 
main rails by means of a hand wheel and pair of bevel 
wheels, as shown in Fig. 2, and the carbon holder may be 
raised by means of the lifting gear, shown at the top of the 
spindle, the length of the arc being regulated by the hand 
wheel. As we remarked in our last article, reservoirs for the 
Westinghouse air brakes were being manufactured upon 
this machine at the time of our visit. The object of causing 
the carbon to rotate is to avoid the intense local heat which 
is obtained when the carbon remains stationary. The 
current needed for welding with this machine varies from 
200 to 400 ampéres. 

We understand that the machine is protected by patents, 
both in England and abroad, and its design is almost entirely 
due to Mr. Howard, one of the partners in the firm of 
Messrs. Lloyd and Lloyd. Two men are required to operate 
the machine, and the work obtained is found to be much 
superior to electric welding by hand. 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions oy our 
correspondents. ) 


ENGINES FOR SHIPS OF WAR. 

Sir,—With reference to that portion of Mr. Campbell’s letter in 

our issue of the 5th inst. in which he refers to combined diagrams, 

I shall like to point out that while the method used by him is un- 

doubtedly correct as far as it goes, yet it is not very clear that any 

connection exists between the combination and the theoretical 

figure which represents the expansion of the same weight of 
steam 





A continuous expansion curve may be used if the effect of clear- 
ance be eliminated by setting back the working steam—that is, 
that contained between the expansion and compression curves on 
to a vertical line. To illustrate my remarks I will give an example. 

The above are a set of diagrams from the lower ends of the 
cylinders of a triple-expansion engine. They are first reduced to a 
uniform scale of pressure and volume, and placed with their ad- 
mission ends against a vertical line O Y, as shown in dotted lines ; 
their position in relation to one another is not important, the 
clearances are set out in each case, and compression curves are 
produced up to the initial pressures. The volume N A, represents 
the cushion steam, and may be considered as steam permanently in 
the cylinder, while A B represents the weight of steam that passes 
through the engine or working steam. 

Now suppose the H.P. diagram withthe small volume A Y C, the 
loss due to clearance not being filled at initial pressure by the com- 
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ing any cut-off was when in reply to your suggestion that 
I was prepared to cut-off very early, say at one - eighth, 
I said that inno case wculd I recommend a cut-off earlier than 
25 per cent., or perhaps 20 per cent.; and as the discussion had 
arisen from a paper on war ships, I had in my mind at the moment 
the cut-off when well linked up and running at low power. I 
certainly was not thinking of the full r cut-off of a small 
merchant engine. If ‘‘ Superintendent ineer” will refer to 
my paper again—I understand he has a copy—he will see that I 
divide steamships roughly into three classes, having regard to the 
conditions under which they work. Consequently, for each of 
these three classes I should use a different proportion of cylinders 
or distribution of steam, So that I can assure him I have not 
abandoned anything; and besides, the reason I adopted the cut- 
off of 42 per cent. in the dotted high-pressure diagram, was that 
when ‘‘ Superintendent Engineer” gave me certain engines to deal 
with, expanding steam a certain number of times, I simply tried 
what sort of result I could obtain by altering the steam distribu- 
tion, on the principle I advocate; and using the same steam 
expanded to the same extent, I proportioned the cylinders and 
cuts-off accordingly. I may state that the proportions of cylinders 
and cut-off given me by ‘ Superintendent Engineer” are—from 
my point of view—better than the majority that I have come 
across. His total cylinder ratio is 6°7 to 1, that of high pressure 
to intermediate pressure being about 1: 2°71, and intermediate 

ressure to low pressure about 1:2°47, whereas a total ratio of 
if to about 7°3 is far more common, the ratic of high pressure to 
intermediate pressure and of intermediate er to low pressure 
being nearly alike, viz., about 1 to 2°7. Also, while he cuts off at 
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ression, added, to be cut into slices by horizontal lines such as 
K L M, and each slice set off from O Y. A series of powers is 
thus obtained through which the full lined figure is drawn; which 
after deducting the area added,has the same area as before, and the 


expansion curve is freefrom the effect of clearance steam. a 


the real rate of expansion. This illustrates very well the evil of 
large clearance ; as the same work might have been done with a 
cylinder of volume E F, if it were possible to do without it. The 
I.P. and L.P. diagrams are set back in the same manner, and 
oe is the total rate of expansion, 

A standard expansion curve is now drawn for the volume of 
steam present at cut-offinH.P. cylinder. I do not agree with 
Mr. Campbell in thinking that it should be drawn for the greatest 
volume of steam shown by the diagram ; for, as he says, even that 
does not represent the consumption of steam, while a curve drawn 
for the initial volume shows any re-evaporation during expansion. 
This is clearly shown by this example—and the behaviour of 
the steam right through. The theoretical curve is calculated from 
the formule P V 19 a constant ; and it will be seen the diagrams 
follow it fairly well on the whole, the I.P. and L.P. falling below by 
an amount which may be accounted for by loss due to radiation 


five-eighths stroke in high-pressure cylinder, many cut off as late 
as three-quarters. I noted these facts as soon as I had read his 
first letter and run out the ratios on my slide rule, and I felt that 
I could make less improvement on the results from his little 
—- than on the majority whose diagrams I had come across, 
1 determined, however, to set out approximate diagrams for the 
case he gave—assuming the clearance volumes from an engine 
20 + 33+ 54, whose cards I had with clearances given—and see 
what I could do, and the result is much better than I anticipated. 
‘* Superintendent Engineer’s ” suggestion that I used real cards for 
the full-line diagrams and made up the others is incorrect; but 
Iam glad he made it, as it proves that his practical experience 


| shows him that the full-line cards are fairly correct ; though I may 


and conduction. The expansion curves of the diagrams themselves | 


are hyperbolas, while the compression curves follow the rule P V + 
a constant very closely. The above conclusions are borne out by 
other examples. I trust you, Sir, and your readers will see some 
advantage in this method. 

14, Strode-crescent, Sheerness-on-Sea. J. Jos, STALKER. 





Str,—I am sorry that ‘‘Superintendent Engineer” should con- 
sider me wanting in courtesy, which was far from my wish. I 


must remind him, however, that he is writing anonymously, and | 


that I have no means of judging what he knows or does not know, 


except from what he writes; and as he stated that experience had | 
proved early cut-offs to be bad and late ones good, while I knew | 
that such important vessels as those I referred to in my last letter | 


had been working successfully for years with cut-offs which for | 


marine practice were decidedly early, I fail to see any discourtesy 


engines of those vessels. 
Mr. Rigg’s paper and Mr. V. C. Holmes’ book, which he says has 
been on his shelf almost ever since its publication. I can hardly 
think this the best use to which that useful little work could be 
put. In case he should feel inclined to take it down from that 
shelf some day and look into the chapters on the effects of inertia 
of reciprocating parts, &c., will he permit me to warn him—if his 
is the first edition—to go carefully over the calculations, which 
unfortunately contain several clerical errors, which Mr. Holmes 
intended to correct in a future edition? I wonder why ‘‘Super- 
intendent Engineer” continues to talk about “momentum,” which is 
really of little importance, instead of speaking of inertia and its 
effects, which are far more important. I need not remind him 
that momentum is only the product of mass into velocity, or M V, 
while inertia is the resistance offered by a body to any change in 
its condition of motion, z.¢., either to being set in motion from a 
state of rest or brought to rest from a state of motion, and varies 
with the mass or weight and the square of the velocity. 
‘Superintendent Engineer” accuses me of making a proposition 
which is either fiatly untrue or which he does not understand, but 
he does not state what that proposition is, Will he kindly tell me 
when I “‘ propesed to alter the cut-off in high-pressure oylinders 
from five eighths to about three-eighths, or even a quarter!” 

In his first letter he says, “Mr. Campbell does not state 
clearly where he would cut-off in the high-pressure cylinder, 
but let us suppose that instead of cutting-off at five-eighths 
of the stroke, as is now done very commonly, he cuts-off at 
two-eighths, that is quarter stroke.” So that the cut-off at 
quarter stroke was his own assumption. The fact is, I avoided 
giving any point, for the simple reason that I would use different 
points of cut-off for different cases, The nearest I got to mention- 


mention that, for a reason I shall explain later on, I have been 
careful to make them superior to the average, though not better 
than can be got by careful designing and proportions of ports, &c. 
The dotted cards are constructed in exactly the same way, viz., by 
first taking the actual volumes and pressures of steam at different 
points during the strokes, and slightly modifying the figures thus 
obtained in accordance with experience. It would occupy too 
much of your space and ‘Superintendent Engineer’s” time if I 
were to take you over the whole process, but I can assure you and 
him that the difference between the full and dotted cards is as 
nearly correct as it could be got at. Now the reason I made the 
first cards as good as possible was that the difference will vary very 
little, so that if I had made the full-line cards inferior the gain 
would have appeared greater, and I would rather understate than 
overstate it. 

Both ‘‘Superintendent Engineer” and‘ ‘‘An Old Pupil” have 
fallen into a curious error in stating that the average pressure of 
the dotted cards is higher than that of the full-line ones for the 
same cylinders, On the contrary, it is much less. They seem to 
have forgotten for the moment that in combining diagrams the 
length of the cards is made proportional to the volumes of the 
cylinders—or, as the strokes are equal, to the areas of the pistons— 
so that the average pressure is the area of card divided by its 
length, and the reason that the areas of dotted cards are larger 
than the full-line ones is, that the reduction of average prassure is 
not so great as the increase of piston area. Just on the same 
principle that you get more horse-power developed in a certain 


| cylinder cutting off at quarter stroke than in a cylinder half the 
in questioning his nay of the distribution of steam in the | 
bh 


e same applies to my references to | 





area cutting off at half stroke. The cut offs in the high-pressure 
and intermediate-pressure cylinders are intended to be exactly in 


| inverse proportion to the volumes in each case, so that not only are 


the same weights of steam admitted into all the cylinders in both 
cases, but also the same volumes, and therefore at the same 
pressures. This is the reason why the back pressures in high- 
pressure and intermediate-pressure cylinders are practically 
unchanged by the alterations in the sizes of these folie. You 
will notice, Sir, that as I have increased the cylinder volumes so I 
have increased the clearances, which accounts for the compression 
and expansion curves in the dotted cards varying from those of 
the full-line cards, and that I have complete compression in high- 
pressure and intermediate-pressure cylinders in both cases. Con- 
sequently the volume of steam discharged from the high-pressure 
cylinder at initial pressure of intermediate-pressure cylinder is the 
same in both cases, as measured from bottom of compression curve 
to bottom of expansion curve, carried down to that pressure. 
Therefore also as the volume of steam admitted into intermediate- 
pressure cylinder is the same in both cases, it is evident that the 
receiver pressures will also be the same or nearly so; and con- 
ee. although the pressures at release in high-pressure 
cylinder will be different, in the ratio of about 3:2, the pressures 
to which the steam will fall at end of stroke will be the same in 
both cases. Also the back-pressure lines will be nearly the same, 
except that in the high-pressure card the point of lowest pressure 
will be earlier in the return stroke in the dotted card, owing to the 
earlier cut off in the intermediate-pressure cylinder. For when the 
intermediate-pressure piston is at ‘7 of the stroke, the high- 
pressure piston will be at 0:2of its return stroke; but when the 
intermediate-pressure piston is at ‘5 of stroke—cut-off point in 
dotted card—the high-pressure piston will be at about 0°7 of its 
return stroke, 
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Of course what “ Superintendent Engineer” says a 
action of the steam between the pistons of a compound east? 
while in communication with each other is correct ; and I also ote 
seen low-pressure cards with a hump that would do credit Se 
dromedary. But in his first letter, he, in giving particulars of a 
triple-expansion engine, said ‘‘ the capacity of intermediate receiver 
—which one, first or second !—is about three-quarters of that of 
te eer ak merry cylinder. The cut-off takes place in inter. 
mediate cylinder just at the instant that the high-pressure exhaust 
opens ; cranks set at 120 deg., high-pressure leading.” So it nevor 
occurred to me he had a two-cylinder compound engine in his mind 
From what I have already said, ‘‘Superintendent Engineer” wil] gee 
that the dotted cards have just the same foundation in fact that the 
full line ones have, and if he cares to trouble himself to take Fig, 5 
of my paper and make a rough tracing, altering the high-pressure 
cylinder volumes in the opposite direction to what I did in my 
last diagram, viz., reducing the volumes to say two-thirds of 
what they are now, he will see that he gets cards more like what 
he is accustomed to see, 

‘‘Superintendent Engineer” seems from his last paragraph to have 
misunderstoodme. WhatI meanisthis. Assuming the correctness 
of my diagrams, we see that by making the cylinders 20} + 33 +. 44 
instead of 17 + 28 + 44and cutting off at 42 per cent. in high. 
pressure cylinder we get the dotted cards showing 9°15 per cent, 
more horse-power than with the old dimensions, while we use the 
same steam per stroke. That is, the power is increased in the 
ratio 11 : 12 with the same steam. If we can do this, we can instead 
obtain the original power with eleven-twelfths of the steam by 
reducing the size of all the cylinders in the proportion of 12 : 1], 
For example, at sixty-nine or seventy revolutions the original 
cylinders and full line cards give about 660 indicated horse-power, 
With cylinders 20#in. + 33in, + 44in. and the same revolutions 
the dotted cards give about 720 indicated horse-power. With 
cylinders 19fin. + Sl}in. + 42in, the dotted cards at seventy 
revolutions give the original 660 indicated horse-power, but as the 
cut-off in high-pressure cylinder is still at 42 per cent. of stroke 
andasa 19} cylinder is about eleven-twelfths the capacity of one 20%, 
we save 8°4 per cent, ofsteam. Wealso bring the weight and cost of 
our engine back to about the same as with 17in. + 28in. + 44in, 
cylinders, and if we like we can somewhat reduce our boiler, 
“Superintendent Engineer’s” remark about neglecting cylinder con. 
densation is correct, but as I said before, had I pre dg the inter- 
mediate pressure and low-pressure cards to show more of this in 
both cases I should have shown a greater gain than 9°15 per cent, 

I can assure “‘ An Old Pupil” that I have no idea of comparing 
my knowledge of the steam — with Rankine’s, but at the 
same time Rankine was not infallible any more than any one else, 
and the error I referred to was not found out by me, but I think 
by Mr. Schinheyder, of London, more than twenty years ago. 

However, I may state that it is not I who have misunderstood 
Rankine’s article on 334 of his ‘‘Steam Engine,” but ‘An 
Old Pupil,” who has not known to what I mor Hon That article 
and diagram are perfectly clear, and I should think incapable of 
being misunderstood, and they are also perfectly correct ; but they 
have no connection with the point I referred to. Rankine in that 
article is dealing with the principle of the compound engine—and 
only refers to the Wolff type of compound engine—and treats it 
in a purely theoretical manner with theoretical diagrams and 
theoretical cylinders—i.e., cylinders having no clearance. That 
diagram does not deal with actual indicator cards at all. The 
diagram—Fig. 1—in my last letter is one always known as the 
‘** Rankinised” diagram, and stated to have been devised by 
Rankine for combining the expanded cards of actual engines ; in 
which both clearance and compression exist, and must therefore 
be taken into account. Previous to that some people used to put 
the expanded cards together right under each other, without any 
clearance at all, and then drew an expansion curve over them. 

Mr. Schiinheyder, of London, in 1871, wrote a letter to Engineering 
—27th October, I think—in which he first drew attention to the 
correct principles of combining actual diagrams, 

As I have said earlier in the letter, the average pressure in the 
dotted cards of my Fig. 2 is not greater, but less than that of the 
full-line cards, as ‘‘An Old Pupil” will find out by measuring up 
in the usual way. He will also see that the points he refers to are 
not ‘42 and ‘625 of ‘‘ the same stroke” as he infers, but that ‘625 of 
a l7in. cylinder = *42 of a 20fin. one, and ‘7 of a 28in. cylinder 
= ‘5 of a 33in. one. The dotted cards being lengthened in pro- 
— to increased cylinder volumes, the same cut-off point es 
or both full and dotted figures. J. JENNINGS CAMPBELL. 

2, St. Thomas-street, Newcastle-on-Tyne, 

February 16th, 


HOW A LOCOMOTIVE IS PROPELLED. 


Sir,—With reference to the letter of ‘A Driver,” inserted in 
your issue of the 19th inst., under the above heading, I beg to 
reply to his queries as fullows:— 

(1) He wishes to arrive at the space passed over by the piston of 
a locomotive, whilst the locomotive itself runs, say, one mile—7ft. 
driving wheel, 2ft. stroke; speed, sixty miles per hour. The 
piston in reality traverses a distance equal to that traversed by the 
engine itself, viz., 5280ft. per minute, for although on the forward 
stroke the piston really covers 2ft. more space than the axle, yet 
in the backward stroke the piston travels slower than the axle to 
exactly the same extent, and gives back the 2ft. which it gained 
before, the relative position of the crank pin with regard to the 
axle being the same at the end of each revolution. Thus the total 
travel of the piston equals that of the axle at the end of the 240 
revolutions in a one mile run, and there is no additional travel of 
the former through 960ft., as surmised by your correspondent in 
the first part of his letter. 

(2) The maximum velocity of the piston through s is attained 
when the crank pin is in its highest position, and the minimum 
velocity when the latter is in its lowest position. This fact ‘‘A 
Driver” may easily prove for himself by rolling a disc on which 
the supposed position of the crank pin is marked, and tracing the 
_ which the pin takes. This path is a prolate cycloid curve, 
thus— 
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The sketch represents two complete revolutions of wheel. The 
maximum velocity of the piston under consideration would equal 
6788ft., the minimum 3772ft., thus— 

(Radius of wheel) : radius of wheel + half stroke : : 5280: x = 

maximum velocity. 


a ake 45 _ e7aset, per minute. 


And radius of wheel : radius of wheel — half stroke : : 5280: 2 = 
minimum velocity. 

rE 25 _ 3772ft. per minute, 

And when the piston reached either end of its stroke its speed 

would be 5280ft. per minute, the same as that of the axle. — 
Suppose that, for the sake of pon rm the crank pin were 

placed on the rim of the wheel, its path through space would form 

a common cycloid curve, thus— 
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And at the point a, where the crank pin would touch the rail, 
the velocity of piston would be absolutely nil, rising to 5280ft. 
when the crank pin reached the dead centre, and to 5280 x 2= 
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10,560ft. when it reached the highest point on the rim of wheel. 
j trust the matter will now be rendered more clear to your 

correspondent. C. D, ANDREW, 
Smedley-lane, Manchester, February 20th. 





Sir,—In reply to ‘A Driver’s” letter in your last week’s num- 
ber, | would say that the piston only goes ovor 5280ft. while the 
engine runs a mile, and the maximum velocity occurs when the 
crank pin is farthest from the rail. 

But the matter does not end here. On the contrary, ‘‘A 
Driver” has, wittingly or unwittingly, raised a very curious ques- 
tion in the latter part of his letter, wherein he says that if we 
knew what was the distance passed over by the piston as compared 
with the distance passed over by the engine, we could ascertain 
the tractive effort. 

Now, if the cylinders were vertical, there would be no difficulty 
in doing this, and, as a matter of fact, the calculation can be made 
for steamships, Thus let us suppose that a steamer runs at 
fifteen miles an hour—that is one mile in four minutes—and that 
her engines have a 4ft. stroke, and make sixty revolutions per 
minute, or 240 per mile, then the pistons will pass over 240 x es 
1920ft., while the ship passes over 5280ft., and a4 = ‘363, That 
is to say, for every pound of effective pressure on the pistons a 
driving effort or thrust of ‘363 1b, is exerted on the ship, assum- 
ing, of course, no frictional waste. 

But it is not clear how any calculation of this kind can be applied 
to the locomotive, and this brings me up to the curious aspect of 
the question to which I have referred, It is obvious that we may 
suppose the piston to be urged forward all its time by the average 
effective pressure on it, Let that be, say, tentons, Then, in running 
a mile, inasmuch as the me has advanced just 5280ft., we have 
the total work done on it by the steam = 52,800 foot-tons. But there 
must be reaction equal to this, and we may therefore assume that 
the conditions are the same as though the back cylinder cover 
had been dragged 5280ft. against a resistance of ten tons, and the 
work expended on dragging it must consequently have been 52,800 
foot-tons, or precisely the same as that done on the piston. Why, 
then, does the engine not only move but pull a heavy train? The 
ready answer, made without due thought, is, of course, that the 
leverage of the wheel comes into play. But this will not suffice. 
When a load is raised or work done with the aid of a lever, the 
distances passed over in a minute by the load and the power are in 
the inverse ratios of the two. But in the case of the railway 
engine nothing of the kind occurs, The back cylinder cover may 
be —— as the load, the pressure on the piston as the power; 
but the load and the power move over the same distance in the 
same time. 

At first sight, this way of stating the case may seem a little 
confusing, but those of your readers who are versed in dynamical 
sroblems will see that no matter how we calculate efforts, in the 
ee run we have the result the same as though the piston instead 
of reciprocating and alternately having the pressure on one side 
and the other, always advanced with the pressure behind it. To 
make this clear, it will, perhaps, suffice to point out that a locomo- 
tive with four single-acting cylinders, with steam always used to 
urge the pistons forward, would run just as the ordinary two- 
cylinder engine does; but there would then be a steady retarding 
effort equivalent to the pressure on two back cylinder covers, and 
a steady propelling effort of the like amount on two pistons, and 
the work done in overcoming the resistance of the cylinder covers 
to move one mile, must be equal to that expended on the pistons in 
urging the engine forward over the same distance. How, then, is 
it that the engine advances, and, seeing that it does advance, how 
are we to reconcile the fact with the known definition that work 
means a resistance multiplied by a space ! Q. 

Croydon, February 22nd, 


SCREW PROPELLERS, 


Sir,—‘‘ Notwithstanding that thousands of screw propellers have 
been made and fitted to ships, the ignorance which exists about 
their mode of action is so dense, that nothing but empirical calcu- 
lations exist to —_— us in designing them.” ‘In all cases we 
find that trial and error, and that alone, is the system adopted in 
providing ships with their screws.” It will be at once recognised 
that I quote from a valuable article in a very valuable journal. It 
appears that the efforts of many inventors, spread over very many 
years, have not succeeded in enabling an engineer to assure an 
owner that the screw he has supplied may be depended upon to— 
in few words—suit his vesssel. 

The inimitable Sancho says, ‘To know the disease is the 
beginning of health.” Had the efforts of the many men of great 
ability who have handled this question been devoted to it after a 
due recognition of the true and immutable engineering principle 
nuderlying it, how many thousands of tons of coal would have been 
saved to the world. When screws placed on crack Atlantic liners 
are frequently changed at the latter end of the nineteenth century, 
it is time that somebody appealed to THE ENGINEER to rouse 
the world to a sense of what is—or rather, is not—and to a 
— of what might be. If all present results are 
admitted to be more or less unsuccessful, it is useless to 
worry our brains as to what has been, except to assist 
in guiding our attention to what may and must be. With 
unbiassed minds let us seek the disease. It is this, A variable 
load of variable draught is sought to be moved through very 
variable surroundings at-—-sometimes—variable speeds by means of 
a lever, whose only touch upon the exceedingly variable fulcrum 
by which it is compelled to operate is fixed ; and it is not even 
pretended that it is the best for any one of these innumerable 
conditions, which are complicated by variations from all points of 
the compass above and around us, the vagaries of old Father 
Neptune below us, and our own great irregularity of draught and 
trim, &c. Sir, how many changes can we ring on such bells as 
these! Any slight alteration of the combination would render our 
immovable screw an absolute fixture of ymical inefficiency, 
even if our designer were to be able positively to say—which he is 
not—‘‘Sir, on your load-line draught, in still water, with no 
current and no wind, you may rely upon it that this screw exactly 
suits your vessel. It is true that we put a single screw to work in 
a hollow between a couple of posts dragged behind us, and placed 
in the very centre of—and recoil upon—the tail race; and also 
that the vessel and this combination tows a certain amount of dead 
water and eddies with it, It is also true that we have found out 
that the smoother we make a screw blade the more efficiently will 
it act; but the fact is, that we try our screws under such varied 
conditions, and place the single ones in such a peculiar position and 
upon such well or ill-considered speci of naval architecture, that 
we are compelled to accommodate one abnormal condition to 
another, and give just a little extra twist to what we admit ought 
to create as little friction as possible. But we thus are sometimes 
able to get more duty out of a screw than we put into it, and we 
call this ‘negative slip.’” 

Sir, if the engineers of the present day permit this to go on 
they will no longer deserve the title. A Viatie holding gear that 
could keep the Calliope off Samoa is good enough for anything. 
If it is desirable—as in the case of the Bite alter the pitch of 
screws in dock, it would be still more desirable to obtain the ability 
to alter the pitch and propulsive area whilst running, to meet, at 
any moment, the varied conditions of actual working. Many 
owners are returning to sailing vessels, If we continue to pile on 
the coal for the purpose of turning such an inefficient instrument, 
we deserve all we shall certainly meet with. Let us forget all 
misdirected efforts, and turn our attention to suiting the screw to 
the vessel and the steam or other power employed to the screw. 
Let us no longer weave ropes of sand—water, | mean—let us kee 
our twin screws, as far as is possible, in “solid” water, uninfluen 
by any ‘‘disturbing element;” and as to blades, let us seek to 
make them of such section that they will be practically balanced 











at any radius or pitch angle, and that they may operate with as 
little friction as possible. Fixed screws have been on their 
trial for half a century, and are still found wanting. It is 
time for engineers to ‘‘ give the course” towards perfection in this 
matter. 

I am led to understand that in fixed screws a true screw 
or helix—in which pitch multiplied by revolutions is the same at 
all radii—is supposed to be the best under ordinary conditions, 
I am desirous of asking:—(1) If I design the above fixed screw to 
suit the maximum speed—which is certainly what I ought to do— 
at which the revolutions are 104 in the case of the Edgar, how will 
this fixed pitch or helix economically accommodate the speeds at 
which she will run for probably three-fourths of her time, at which 
speeds the revolutions will, say, range between 45 and 55? (2) If 
I design an approximately flat blade of the best section to avoid 
friction, commence it at the first effective diameter from centre 
line of shaft, make it broadest at the boss, and gradually decrease 
its area by an angle which would at all points represent an equiva- 
lent propulsive area if the circumferential velocity be taken into 
consideration, shall I not have a balanced blade pivotted on its 
longitudinal axis, the area of which—allowing for circumferen- 
tial revolution—will be the same at all radii, but one creating 
far less friction than a fixed helix, and also capable of having 


its ie angle adjusted to suit all the varied conditions of actual 
work ? 

In reply to ‘‘ Tynesider,” I can hardly do better than repeat 
his own words:—‘‘In order to demonstrate a fallacy it is 


usually necessary to take an extreme case. Suppose we have a 
vessel ”—a torpedo can hardly be called a vessel—‘‘ fitted with a 
propeller 0’9ft. diameter and 3:1416ft. pitch——.” I need go no 
farther. This vessel must, I think, be stored where the Govern- 
ment are about to place the discarded pattern of double-ended 
boiler, The relation of diameter to pitch is, indeed, most startling, 
and ‘‘ Tynesider’s” torpedo and his calculations thereupon may, 
indeed, render him aghast at being ‘‘ responsible for the results.” 





This is indeed a ‘fancy pitch” for O‘9ft. diameter. Will he 
permit me to give him a few examples of comparative 
Diameter and Pitch. 
H.M.8. Edgar 16°750 .. 2. oe 24°88 
Teutonic .. .. .. 19°5 28°5 
AT.E. Launch... .. 3-0 4°0 
Torpedo (Sims-Edison) 2°5 25 
Torpedo (Tynesider) .. 09 8°1416 
The latter is indeed the most startling I have seen. Will my 


critic kindly re-read my letter in your issue of 5th? As he prefers 
torpedoes, I will apply my boss theory to a real one, the Sims- 
Edison. It is driven by a two-blaced screw 2°5ft. diameter and 2:5ft. 
pitch ; revolutions 800 ; speed twenty-one miles an hour. ae 
the miles as ordinary ones—the word nautical not being mention 
—the boss should be, say, 9in, in diameter, It would then—that 
is, its circumference upon which the roots of the blades are fixed— 
only revolve 736 yards per hour faster than the vessel is travelling. 
Will ‘‘ Tynesider” kindly check the calculation, and correct his 
own log? RoBERT McG asson. 
39, Dagnall Park, Selhurst, London, 8.E., 
February 20th, 





Sir,—Mr. McGlasson says—page 117—that those portions of a 
screw blade which have a circumferential speed less than the speed 
of the ship must both churn and retard. 

Supposing there were no slip, the angle of the blades at his 
critical radius, within which the blades are worse than useless, 
must be 45 deg. if the circumferential speed is to equal that of the 
ship. This angle would in practice be reduced by the amount of 
a angle, so that pitch + slip = circumference of critical 
circle, 

Mr. McGlasson, therefore, really says that, no matter what the 
pitch is, the diameter of the boss shall be such that the angle 
of the blades where they join it shall be practically the same for 
all propellers—a few degrees less than 45 deg.—and that the parts 
of the blades inside this circle do not propel. Suppose, now, the 
parts of the propeller outside this circle were cut away so that no 

art of the blade has so large an angle as 45deg., does Mr. 

icGlasson suppose it would not propel a ship the size of which was 
suitable for the reduced diameter?! Would it, then, only churn 
and retard, or go backwards ? 

If carried to its logical conclusion, I think his contention 
amounts to saying that if pitch exceeds (7 x diameter — slip) a 
screw will not propel. Perhaps he will say the slip would increase 
at the exact rate required to preserve the equality of the equation. 
Experience does not show this to be true, however. 

Can it be that Mr. McGlasson is thinking of a propeller with flat 
blades? In this case the parts inside a circle, of which the 

itch = w diameter — slip, would, as he says, be churning, &c., 
But the angle at this point would not necessarily be 45deg. Mr. 
McGlasson is, of course, aware that in an ordinary propeller the 
angle with axis of shaft is not constant throughout the blades, but 
varies throughout, becoming less as the centre is approached. 

London, February 22nd. B. G. V. 


ENGINES FOR THE ELECTRIC LIGHT. 


Sir,—The questions raised by ‘‘ A Volt” in your issue of February 
19th resolve themselves into ‘‘ High Speed Engines v. Low Speed 
Engines,” a subject about which much may be written. Your 
correspondent waives from the discussion the question of economy, 
as a very small matter compared with immunity from breakdowns 
or cost of maintenance. Nevertheless, if ‘‘an engineer is about to 
put down an installation to supply, say, 10,000 lights,” I am of 
opinion economy of fuel would be a question of considerable im- 
portance, more especially if the engineer had to pay for the coal. 
‘The conditions under which an engine driving dynamos has to work 
are almost precisely similar to those appertaining to mill engines. 
The law of the ‘‘ survival of the fittest” governs machinery no less 
than men, and so far as I am acquainted, the high-speed engine has 
not recommended itself to any extent to mill owners, whilst, on the 
other hand, the long stroke compound or triple-expansion engine 
leaves little to be desired, being almost as perfect a form of the 
steam engine as we can expect to see. 

The interesting article which appears in the same issue of THE 
ENGINEER, by Mr. Alexander Dalrymple, on ‘‘ Triple-Expansion 
Engines in the Mercantile Marine,” is an abundant proof of the 
superiority of the triple-expansion engine, not only in point of 
economy, but in steady working without let or hindrance for a 

riod of forty-one and a-half days, during wnich 3,576,490 revo- 
| so were recorded by the engine counter, I am aware that in 
this instance the question of belting or rope gearing is absent, 
although other factors of a much more troublesome character were 
present. 

I have had no experience with the Willans engine, and shall look 
with interest to the opinions your correspondents may express 
thereon, but if, as‘‘ A Volt” seems to imagine, it is constructed on 
the lines of the ‘‘wonderful one-hoss shay,” it must be running 
perilously near a breakdown during its short and merry existence, 

Plymouth, February 20th. JEBUS BICKLE, JUN. 





Sir,—As your Sequins correspondent, ‘‘ A Volt,” makes such 
particular reference to the Willans engine, will you allow me to 
point out that he gives that engine rather hard measure ; first, in 
what he deliberately rules out as unimportant ; secondly, in the 
graphic picture he draws, not of what does happen to it, but of 
what an unnamed informant thinks may happen to it after a 
stated term ef years. The frequent heading, ‘‘ What is 
Electricity?” receives from a many unscientific but 
practical people the answer, ‘‘ Chiefly Coals,” and, therefore, 
the extremely small steam consumption of the Willans engine, 
which is not seriously contested anywhere, has contributed 





largely to its present wide acceptance in England as the best 
engine for electric lighting. But ‘‘A Volt” rules out economy 
altogether ; it is quite unimportant. He will be applauded by 
many engine makers, even if the Willans people think it hardly 
fair. However, there is no disputing about tastes, so let us move 
on to his second point. He “ is told,” that ‘‘the Willans engine 
may be run day and night for about four years, and then it may 
be expected to go to smash all over.” The design isso admirable 
that all the parts last exactly the same time, but the time is short. 

Now, though altered in form, this isan old charge. As origin- 
ally framed, the period was six months, but it has been gradually 
extended to meet the exigencies of chronology. It is not alleged 
that any Willans engine has returned to its elements in the manner 
described, but only that it is going to, and therefore it is necessary 
to adjust the period from time to time, so as to keep a little ahead 
of the age of the engines actually running. Now, I am afraid 
either that ‘‘ Volt’s” informant has neglected the lapse of time, or 
that ‘‘ Volt” himself is quoting an old prediction, say, of 1889 or 
1890. At present the period cannot be safely fixed at less than six 

ears, and the prophet must stand by to alter it to seven before 
ong. At the Naval Exhibition Messrs. Willans and Robinson 
showed parts of an engine of about 100 indicated horse- 
power which had run day and night, with infrequent stop- 
pages, for about five years, at some 300 revolutions per 
minute—probably not much short of 800,000,000 revolutions. 
It had not come to pieces through lapse of time, but because the 
owners had put in new boilers of higher pressure, and the engine 
had to be altered, to make the best use of the increased pressure. 
Many people must have examined the parts shown, and have been 
struck with the extraordinary absence of wear, and with the 
splendid condition of the surfaces. The main bearing brasses— 
which were not shown because used again in the engine—revealed 
no wear visible to the eye, and the connecting-rod big-end brasses 
were not even sent back to the makers. ‘‘ Day and Night” jobs 
are not so common that any maker can be expected to refer to 
many, but this one case might have shown ‘‘A Volt” that what- 
ever ‘“‘may be expected” to happen toa Willans engine in four 
years, the expectation is liable to disappointment. 

Evidently ‘‘A Volt,” though so judicial, does not believe in 
high-speed engines: ‘‘ All high-speed engines must, I think, lead 
a fast life and a merry one,” where “fast life” evidently implies 
early death, as in humankind. His preference, one thinks one can 
see, is for certain double-acting engines which are not slow-speed 
engines, but which are engines of ‘‘moderate speed.” This 
‘* moderate speed” raises a — well worth discussing. What 
is moderate speed? The Willans I.I., or 200 indicated horse- 

wer engine, of which there must be nearly one hundred in use 
in English lighting stations, runs at 350 revolutions, There isa 
competing class, to which more than one maker has contributed, 
consisting of double-acting engines of about half this speed—say 
175 to 200 revolutions, The latter engine is necessarily bigger 
and, if direct driving, it needs a bigger and costlier dynamo, 
but its moderate speed is claimed as an advantage. In three 
cases the Willans engine has had the good fortune to run side by 
side with its competitor, and though in at least one of these, 
after a little experience, the moderate speed has been still further 
moderated, the greater success of the high-speed engines may 
be inferred from the fact that in all three cases the subsequent 
orders have gone to the makers of the high speed and not to 
those of the moderate speed engines. The fact is that the 
term moderate speed is often misused; 175 revolutions is not 
moderate, but an excessive speed for a double-acting engine 
of, say, 200, or even 100 indicated horse-power, though twice that 
speed may be moderate for a single-acting engine. As a rough 
rule, based upon experience only, it may be taken that the 
difficulties due to speed are about equal in single and double-acting 
engines, when the formerrun three timesasfast asthe latter, though 
as regards wear of brasses, the former are even then ata great 
advantage. The “constant thrust” principle—if really carried 
out, as in some so-called single-acting engines it is not—insures 
that the pressure onthe brasses shall never be completely removed, 
though it increases and diminishes ; consequently it produces no 
knock. Hence the small wear in the brasses of the Willans 
engines is as easy to account for as it is easy to prove in practice. 
That double-acting engines with very good workmanship, and 
with plenty of attention, can be run at high speeds, no one doubts ; 
the question is, can they be run at those speeds with the same 
freedom from wear, the same small need for attention, and the 
same absence of risk of breakdown, as the Willans engines can ? 

“A Volt” may be assured that the amount of wear in high- 
speed engines depends on precisely the same causes as those which 
act upon other engines. Given equally good work and equal 
tightness of rings, the cylinder wear will depend upon piston 
speed. In the Willans engine the piston speed is unusually low ; 
hence the cylinder wear is unusually small. There is equally 
little wear in the piston-rods for the same reason, and for the 
further reason that, with equal piston-rod speeds, spring rings 
cause less wear than most other kinds of packing. The brasses 
of the Willans engine are wholly relieved from one chief cause of 
wear which exisits in other engines, namely, the small but constant 
hammering due to alternation of stress. They have also such 
perfection of lubrication as is impossible in any open engine, and 
complete protection from dirt and grit. These advantages must 
tell, and in practice they do so. The crank shaft journals and 
the crank pins share the same immunities, and give the same 
results. It is difficult to see, therefore, on what the prophetic 
friend of ‘‘A Volt” bases his expectations—one isalmost tempted 
to say his hopes. 

As ‘‘A Volt” wishes this correspondence to be unsigned, I draw 
a decent veil of anonymity, perhaps thin enough to explain to 
some the seeming egotism of 





ST. PANCRAS ELECTRIC LIGHTING.—TEST OF BABCOCK AND 


WILCOX BOILERS. 


S1r,—Referring to your last week’s issue, I think a very impor- 
tant question may be raised cver the official trial of the Babcock 
and Wilcox boiler by Professor Robinson. The question is one of 
cost of steam, or, in other words, the cost of fuel per 1000 gallons of 
water evaporated. Professor Robinson does not give the price of 
Nixon’s navigation steam coal, which was the coal used by him 
when making the trial; but take the price to be 20s. per ton, the 
cost per 1000 gallons of water evaporated works out to 9s. 2d. or 
thereby. In the East End of London, where the Lancashire type 
of boiler is most in use, and where small bituminous fuel is burned, 
the cest does not exceed one-half, or say 4s. 6d. to 4s. 9d., andina 
paper which was read by Mr. E. B, Ellington on the “ Distribu- 
tion of Hydraulic Power in London,” before the Institution of 
Civil Engineers, and published in their proceedings 1887-88, vol. 
xciv., page 4, Mr. Ellington states that there are four Lanca- 
shire boilers at the Hydraulic Power Company’s station at Black- 
friars, S.E., each 28ft. long and 7ft. and 7}ft. in diameter, 
worked by Vicar’s stokers and Green’s economiser of ninety-six 
pipes. e also states that in one of the boilers on trial 353°3 
gallons of water was evaporated per hour by 392 lb. of rough 
small bituminous coal from 762 deg. Fah. into steam of 82°5 lb. 

ressure per square inch, or 9°)1 lb, of water per pound of fuel. 

fr. Ellington, like Professor Robinson, does not give the price 
of the fuel; but take it to be 9s. per ton, which is the present 
market value, the cost will work out to about 4s. 6d. per 1000 
gallons water evaporated. It would appear, therefore, that the 
steam at the hydraulic pumping station can be raised at more 
pore 50 per cent. less cost than at St. Pancras Electric Lighting 
tation. 

I hope, Sir, this subject will be thoroughly discussed in your 
columns, with a view to reducing the price of electricity, which 
ought to be cheaper than gas. EcONoMY. 

February 24th. 


(For continuation of Letters see page 178.) 
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ST. PANCRAS ELECTRIC LIGHTING.—REGENT’S 
PARK STATION. 


(Concluded from page 146.) 


THE CLIFFS OF BRIGHTON AND ROTTINGDEAN. 


In our impression of December 4th, 1891, we referred at | 
some length to the destruction of the cliffs between Brighton 
and Rottingdean, and the accompanying sketch shows what | 
is taking place. 

Further falls of cliff have occurred just outside the 
3righton municipal boundary, and the road leading to 
Rottingdean and Folkestone has become, for the space of 


some fifty yards, extremely dangerous for other than pedes- engine the superior temperature is that of the boiler, and the 
trian traffic. It has for this length been reduced to half its | inferior temperature that of the condenser, proceeds—page 141 
original width of 18ft., and a strong fence has been erected | —“* When a superheater is used, the superior temperature will of 
here, together with notice boards and a red lamp, cautioning | course be that of the superheater, which will not then correspond 
all who pass this way. ' to the boiler pressure.” 

Meanwhile, the Brighton town authorities and the Sussex This statement appears to me to involve two errors, one of great 
importance. When the ques- 
tion is raised, it must surely 


SUPERHEATED STEAM. 


Tue following article, from the pen of Lord Rayleigh, 
appears in Nature of the 18th instant :— 


I have noticed a curious misapprehension, even on the part of 
high authorities, with respect to the application of Carnot’s law to 
an engine in which the steam is superheated after leaving the 
boiler. Thus, in his generally excellent work on the steam 
engine,* Professor Cotterill, after explaining that in the ordinary 


Tuer is an underground sub-station, see page 149, beneath 
the open space at the Cobden statue, High-street, Camden 
Town, at a distance of 1140 yards from the central station. It 
is 30ft. long, 14ft. 6in. wide, and 10ft. 6in. high, and contains 
two batteries of fifty-eight cells each. The switch-boards and 
batteries were supplied by the Electric Construction Corpora- 
tion, of Wolverhampton. The mains are laid throughout on 
the ‘‘three-wire system.” The conductors are composed of 
bare copper strips, 1jin. wide and jin. thick. These strips 
are supported on edge in glazed porcelain insulators, which 
are carried on small cast iron brackets built into the walls of 
the culvert. The smallest 
distributors have one strip 


Fees me heme ae 


ee ae a my 





in each conductor, and the 
largest four strips on the 
outside and three strips 
on the middle conductor. 
The mains leaving the 
station have twenty-two 
strips in all on the out- 
side conductors, and fifteen 
on the middle conductor. 
The total weight of copper 
laid amounts to eighty- 
three tons, which is dis- 
tributed over 5 miles 300 
yards of mains. About 
half this amount is in the 
feeders. Fuses are provided 
on the distributing mains, 
and placed half-way be- 
tween the feed junctions. 
The feeders have fuses at 
the central station as well 
as the dynamos. Pilot 
wires are carried from the 
feed junctions to volt- 
meters on the main switch- 
board, placed above the 
dynamo rheostats. 

The culverts are con- 
structed of brick and con- 
crete. The bottom is 
formed of concrete rendered 
on the inside with cement. 
The walls are formed of 
brickwork grouted at the 
back with fine concrete. 
The top is covered with 
slabs of coke breeze con- 
crete, jointed with cement, 
and covered with jin. of 
asphalte to render it 
waterproof. In places 
where space is limited, the 
copper strips of the three 
conductors are clamped 
together with bolts passing 
through top and bottom 
insulators, and beechwood 
rests, and the whole is 


drawn into a cast iron pipe, Sin. in diameter, as shown on page 
148. Lengths up to 90ft. have been treated in this way. In 
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st, 














be evident that, in considera- 
tion of the high latent heat 
of water, by far the greater 
part of the heat is received 
at the temperature of the 
boiler, and not at that of 
the superheater, and that, 
of the relatively small part 
received in the latter stage, 
the effective temperature is 
not that of the superheater, 
| but rather the mean between 
H this temperature and that of 
the boiler. An estimate of 
the possible efficiency founded 
Oo Lt ee ERA ee upon the temperature of the 

superheater is thus immensely 
toofavourable, Superheating 
does not seem to meet with 
much favour in practice; 
and —— that the advan- 
tages which might attend its 


ae. judicious use would be con- 


— nected rather with the preven- 
“5 tion of cylinder condensation 


AS than with an extension of 


— the range of temperature 


~S : contemplated in Carnot’s rule. 


If we wish effectively to 
gv raise the superior limit of 
temperature in a vapour 
es engine, we must make the 
boiler hotter. In a steam 
engine this means pressures 
= that would soon become 
ee ee excessive. The only escape 
. lies in the substitution for 


ae water of another and less 
=— volatile fluid. But of liquids 


capable of distillation with- 
out change it is not easy to 
find one suitable for the pur- 
pose. There is, however, 
another direction in which 
we may look. The vola- 
tility of water may be re- 
, strained by the addition of 

HARM, saline matters, such as 
C ida oa cl chloride of calcium or acetate 
of soda. In this way the 








BRIGHTON CLIFFS 


| County Council are disputing as to the proposals for setting 
back the highway, which it is intended to place some con- 


boiling temperature may be 
raised without encountering 
excessive pressures, and the 
possible efficiency, according to Carnot, may be increased. 

The complete elaboration of this method would involve the con- 
densation of the steam at a high temperature by reunion with the 





other cases cables and cast iron pipes have been used. There 
are about 230 manholes on the five miles of culvert already 
laid. They are of brickwork, and are fitted with cast iron 
covers. The pathway covers are filled in with York slabs, 
and the roadway covers with wood blocks. The arc-light 
cables are laid in 2in. cast iron pipes by the side of the 
culverts. The trenches, culverts, &c., were executed b 

Messrs. John Mowlem and Co., and works in connection wit. 

the conductors were carried out by Messrs. Latimer Clark, 
Muirhead, and Co. The public supply of current commenced 
on November 9th, 1891, and by the end of January it had 
reached the equivalent of 6500 incandescent lamps of 16- 
candle power, or about half the total capacity of the station. 
The whole of the works have been designed and carried 
out by Professor Henry Robinson, M. Inst. C. and E. E., 
Westminster. 


siderable distance inland. Nothing, however, has been done 
to stay the encroachments of the sea just here. Every high 
tide and every furious gale brings down further pieces of these 
cliffs, which here are peculiarly soft, being not of the hard 
chalk found farther east, but of an easily destroyed admix- 
ture of chalk and gravel, melting, it may not be too much to 
say, almost as readily as sugar under the action of water. 
While this wasting of the coast is going on in the territory of 
the Sussex Council, there is a constant accretion of beach | 
just within the jurisdiction of the town; the extremely long | 
groyne placed here pushing out the profile of the sea front to 
the detriment of the eastern coast. The Brighton drain- 
age pipes are suffering from breakage and dislocation, 
and the whole state of affairs calls aloud for united action, 
instead of the petty differences that now waste time and 
money. 


desiccating agent, and the communication of the heat evolved to 
pure water boiling at nearly the same temperature, but at a much 
higher pressure. But it is possible that, even without a duplication 
of this kind, advantage might arise from the use of a restraining 
agent. The steam, superheated in a regular manner, would be less 
liable to premature condensation in the cylinder, and the possibility 
of obtaining a good vacuum at a higher temperature than usual 
might be of service where the supply of water is short, or where it 
is desired to effect the condensation by air. 








UnpeEr the forty-three gas, water, and electric lighting 
Bills now in Parliament, the total capital proposed to be raised is 
£9,447,900, or £7,026,572 in excess of the capital sought in 1891. 
Of this capital £6,600,000 is for the water scheme promoted by the 
Birmingham Corporation. 











* Second edition—Spon, London, 189°. 
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RAILWAY MATTERS. 


AccorpinG to the annual report of the American Iron 
and Steel Association, the make of steel rails, of all kinds, in the 
United States in 1891 was 1,366,259 tons of 2000 lb., against 
2,013,188 tons in 1890, a falling off of 646,929 tons, which accounts 
for the greater part of the decline in the make of pig iron in 1891. 


Accorprne to the report of the directors of the Midland 
Railway read at the meeting of the shareholders last Friday, the 
lines owned by that company equal 1281°25 miles, and 39-25 are 
being constructed. The total length of the lines worked over 
by the engines of the ry! is 1942°75 miles. The total cost of 
locomotive power was £778,799 10s. 


Mvcx unconscious and unintended humour may be 
found in newspaper descriptions of machinery. The Evening Post 
of New York, in describing a locomotive for street railway traction 
recently, says:—‘‘The engine is of 25-horse power, and of the 
double-cylinder pattern, so that it can be run either forward or 
backward.” Doubtless with a third cylinder, Power remarks, that 
engine could be run sideways. The same reporter would probably 
expect a four-cylinder engine to go both ways at once. 


A Times correspondent at Santa Rosa De Los Andes, 
Chili, telegraphed on Friday last that President Montt, the 
Premier, and the Minister of Foreign Affairs have just inspected 
the works of the Transandine Railway on the Chilian side of the 
Andes. The Premier, at a banquet afterwards held here, declared 
in the name of the Government the desire of Chili to complete this 
friendly link with Argentina. Congress will now probably grant 
the modification of the concession required by the English 
capitalists, who are already deeply engaged, to enable them to 
raise funds sufficient to finish this important enterprise. 


On Tuesday, before the Examiners on Standing Orders 
of the House of Lords, compliance was proved in the case of the 
Folkestone, Sandgate, and Hythe Tramways, the Lancashire, 
Derbyshire, and t Coast Railway, the East Indian Railway 
(authorising the company to establish a sinking fund for the 
benefit of their deferred annuity holders), the Railway Passengers’ 
Assurance Company (for the extension of their business beyond 
the limits of the United Kingdem), and various other local 
measures. The Midland Railway Bill, which empowers the com- 

y to make seventeen miles of additional railway and to increase 
their share capital by £1,800,000, passed the Standing Orders of the 
House of Commons. 


Tue Times’ Vienna correspondent understands that the 
first undertaking in connection with the new Vienna district railway 
will be the construction ef a vast lock or floodgate at the entrance 
of the Danube canal, which traverses Vienna. This has been found 
indispensable, as a portion of the new city railways will run along 
the Danube canal, and it is therefore n that the danger of 
inundation should be provided against. The floodgate will be built 
at Nussdorf, on the river Danube, where the canal begins. It will cost 
about two million florins. By closing the dam it will be possible to 
lower the level of the canal considerably. Upto the present this has 
been dene by a huge iron boat, which is sw round in cases of 
emergency across the opening of the canal, and admits of its level 
being lowered only by about one metre; but its chief object is to 
prevent the enormous masses of floating ice in winter from being 
hurled into the canal and damaging the structures on the embank- 
ment. The building of the railways will be begun,independently 
of this work. 


THe new extension of the South-Eastern Railway 
from Strood to Chatham is to be opened on the lst March. The 
work, begun in 1884, is to enable the company to compete with 
the Chatham and Dover Railway. The line is 1 mile 11 chains 
in length, and shortens the South-Eastern Railway journey to 
London by three miles and a-half. The most conspicuous feature 
of the work is a lattice-like viaduct running alongside that of the 
London, Chatham, and Dover Railway over the Medway. It is 
670ft. in length, has four spans, and is broad enough to admit two 
lines. It is built upon twin cylinders sunk to the chalk, about 
60ft. below high-water level. The clear headway of the bridge 
above the river is about 20ft. The rest of the line is carried over 
a brick viaduct with some iron and timber sections. The station 
at Chatham abuts on High-street, and it is proposed to build a 
pier on the river frontage. The whole cost of the works is 
£171,329, or £442 below the Parliamentary estimate. The 
amount expended in constructing the bridge was £71,974. 


In their recently issued half-yearly report on the engi- 
neering trades, Messrs. Matheson and Grant say:—Locomotive 
builders are well employed on engines forthe principal home rail- 
ways, whose traffic has demanded an increased haulage power, which 
it is beyond the capacity of the railway workshops tosupply. There 
has been no addition of late years to the number of firms engaged 
in this branch of engineering, and as the mileage and traffic of the 
Indian and Colonial railways has been increasing, the mere 
maintenance of service calls for corresponding renewals. Even in 
South America, although new enterprise is for the present 
restricted, railway material is still required for current operations. 
In Australia the anticipated unification of the gauges in the 
different Colonies will involve expenditure on locomotives if 
carried into effect. The competition in these Colonies of American 
manufacturers has not succeeded in superseding the British type 
of engines, especially where the costs of working and maintenance 
are properly taken into account. There is little new in design 
to report in this branch of engineering; the tendency towards 
heavier and stronger engines is maintained, and there are stil] mild 
controversies as to the merits of different compound engines; but 
the latter are not being so widely adopted as was expected by 
their inventors. The makers of small engines for contractors’ 
purposes have been very <4! for the last three years, but at 

resent have little to do, and have poor prospects for the spring. 

demands for these special types of engines are, however, so 

various, and come from so many sources, that it is quite likely that 
gloomy anticipations will be falsified. 


A REPORT to the Board of Trade has been presented by 
Major-General Hutchinson on the accident which occurred on the 
26th December, at Haughhead Junction, on the Hamilton and 
Lesmahagow branch of the Caledonian Railway, when a train from 
Glasgow Central Station for the Lesmahagow branch, which was 
running round a junction curve at Haughhead, the engine and the 
five vehicles next it left the rails. The report says:—‘‘It is not easy 
to assign the precise cause of this accident. There certainly 
appears to have been nothing in the state of the line nor in the 
condition of the engine, nor in the speed of the train to account 
for this accident. The permanent way is nearly new, and of 
substantial character. The engine was also in good working order, 
and there is no indication of the speed having exceeded twenty 
miles an hour—for which the line at the place is suitable—and 
probably did not amount tothat. It is by no means impossible that 
some obstruction may have inserted itself between the check rail 
and stock rail at the place where the first mark of a wheel having 
crossed this check rail was visible, thus causing the right leading 
wheel of the engine to mount the check rail, and the left leading 
wheel to cross to the outside of the opposite rail. Or it is ible 
that the driver, mistaking his position and thinking he had passed 
the crossing, may ee given his engine steam, causing 
it to jump and the leading wheels to take the wrong side of the 
diamond point, in which case the previous marks must be attributed 
to the wheels of the carriage next the engine having been dragged 
off the rails by it. This accident is almost identical with the one 
which occurred in January, 1889, and it is disappointing to find 
that, notwithstanding the great improvements in the junction 
curves effected after that accident, another one should have taken 
piace.” 





NOTES AND MEMORANDA. 


In Greater London, 2960 births and 2173 deaths were 
registered, corresponding to annual rates of 26°8 and 19-7 per 1000 
of the estimated population. 


Huaues’ microphone has, it is said, been used success- 
fully in St. Petersburg to ascertain whether the heart of a person 
supposed dead was in action. 


In London, 2233 births and 1693 deaths were registered 
last week. The annual death-rate per 1000 from all causes, which 
had been 41°0, 30°6, and 24°6 in the preceding three weeks, further 
fell last week to 20°7. 


Tue production of the Almaden quicksilver mines 
during 1891 was, it is reported, 48,124 bottles, against 50,035 in 
1890. This decrease in production is owing to the state of the 
ee, and is not due to any decrease in the quantity of 
ore found. 


Tue deaths registered last week in thirty-three great 
towns of England and Wales corresponded to an annual rate of 21°] 
per 1000 of their aggregate population, which is estimated at 
10,185,736 persons in the middle of this year. Derby was lowest 
with 13-0, and Preston highest with 28:2. 


In writing in Nature upon Tesla’s recent lectures, a 
correspondent remarks :—‘‘ It is significant that electrical discovery. 
in the immediate future is likely to lie along one of the routes made 
clearer to us by the discovery and verification of the great theo 
of electrical radiation. One important means of further investi- 
gating electrical radiation will be that which Professor FitzGerald 
made an attempt to find—a means of maintaining for any required 
length of time electrical vibrations of sufficiently high frequency. 
Mr. Tesla’s results seem to promise that this problem may perhaps 
be solved before very long, and many outstanding questions of the 
electro-magnetic theory of light thereby set at rest.” 


AccorDInG to the annual report for 1890 of the Board 
of Public Works of Duluth, Minn., 89,300 square yards of cedar 
block pavement were laid in that year. The experience of the 
year shows that on grades between 4 and 13 per cent. the best 
street surface is formed of blocks not more than 6in. in diameter, 
laid in the usual manner, and with joints filled with a grouting of 
Portland cement and sand. It has been found necessary to keep 
the surface water on top of the pavements on grades exceedin, 
7 per cent., and on this account a concrete foundation is rover 
as indispensable. No tar composition was employed on the wood 
pavements in 1890, as its use was found to hasten rather than 
retard decay in the climate of Duluth, making the extra cost of 
about 17 cents per square yard an unnecessary expenditure. The 
Engineering Record says:—On levels and cere ha the dust from 
the gravel strewed over the surface at the time of completion of 
the pavement soon worked into the joints, making an impervious 
roadway. 


AT a recent meeting of the Chemical Society a paper 
was read on ‘‘ The Luminosity of Coal-gas Flames,” by Prof. V. B. 
Lewes. The author has quantitatively studied the actions which 
occur in luminous gas flames, and also those which lead to loss 
of luminosity in the flame of a Bunsen burner. He considers 
that the most accurate method of dividing a luminous hydro- 
carbon flame into zones, is to regard it as made up of three :— 
(1) The inner zone, in which the temperature rises from a com- 
paratively low point at the mouth of the burner to about 
1000 deg. C. at the apex of the zone; in this portion of the flame 
various decompositions and interactions occur, which culminate 
in the conversion of the heavier hydrocarbons into acetylene, 
carbon monoxide being also produced. (2) The luminous zone, 
in which the temperature varies from 1000 deg. to a little over 
1300 deg. The acetylene is here decom with liberation 
of carbon, which imparts luminosity to the flame. (3) The ex- 
treme outer zone, in which the combustion is practically complete. 


In an article on Tesla’s recent experiments the 
Electrical Engineer says:—‘‘ Reason and calculation showed him 
that such currents ought not to be dangerous to life any more than 
the vibrations of light are dangerous, The self-induction and 
frequency of alternation should be too great for any current to 
pass, and fora current to be dangerous a certain quantity must 
pass. Conceive a thin diaphragm in a water pipe, with to and fro 
piston-strokes of considerable amplitude, the diaphragm will be 
ruptured at once. With reduced strokes of the same total energy 
the diaphragm will be less liable to rupture, until with a vibratory 
impulse of many thousands per second no actual current flows, and 
the diaphragm is in no danger of rupture. So with the vibratory 
current—yet in spite of reason and analogy it was with the feelings 
of a man about to plunge from Brooklyn Bridge—as one might 
well believe—that Mr. Tesla took his first shock from his apparatus. 
The result justified his daring, and he suffered no more than a 
slight shaking in the arms. A spark of course passes, and this 
punctures the skin and causes a slight burn, but that is all. This 
can easily be avoided by holding a conductor of suitable size in the 
hand and receiving the shock upon that.” 


Gass tubes of large size are costly when produced by 
the ordinary method of blowing, owing to the fact that none but 
the very best workmen can produce them. The ordinary method 
of coating only admits of the production of short tubes of consider- 
able thickness, In a memoir on the manufacture of glass pipes of 
large diameter, by L. Appert (Bull. Soc. d’ Encouragement U Industrie 
Nationale), improved machinery for casting and moulding such 
tubes is figu and described. The molten glass in the required 
state of fluidity is run into a strong iron mould, which is then 
closed, and the workman regulates the rapidity of the passage of 
the spindle or core according to the dimensions of the tube. The 
mould is then opened and the tube taken out for annealing. With 
tubes of 100 mm. diameter, fifteen can be made in an hour. Two 
metres is a usual length, which would give thirty metres an hour, 
but that 20 per cent. must be deducted for failures, giving an 
effective output of twenty-four metres an hour, or about metres 
per diem. Four men and a boy are employed in the work. The 
power—steam or compressed air—required for driving the cone or 
spindle is very slight. The facility of working is greater with the 
larger size of tubes. The Journal of the Society of Chemical 
Industry says the method of connecting the tubes depends on the 
use to which they are put, metallic joints being used for tubes 
designed for the passage of water at high pressure. 


THE members of a mountaineering and scientific 
expedition, under the leadership of Mr. W. M. Conway, have 
sailed by the steamship Ocampo for Karachi, whence they will 

roceed, by way of Abbotabad and Kashmir, to the mountains of 
tistan, on the frontier of Eastern Turkistan. The usefulness of 
the expedition is not obvious, but Nature says: Their object is to 
explore thoroughly the high glacial area of the Karakoram range. 
One of their chief aims will be to make a special survey of the 
great Baltoro glacier, which descends from the peak ‘‘K 2” 
28,265ft.—the second highest measured peak in the world. They 
will, we are told, make scientific collections, and record observa- 
tions of glacial phenomena. The Baltoro, Punmar, and Biafo 
glaciers, which unite their streams in the neighbourhood of 
Askoley, are believed to be the largest glaciers in the world out- 
side the Arctic and Antarctic regions, and their upper levels have 
never yet been explored. Mr, Conway is accompanied by the Hon. 
Cc. G. oe and Mr. J. H. Roundebush ; and, with nice distinction, 
we are told that they are taking with them Mr. A. D. McCormick, 
the artist of the expedition; Mr. Oscar Eckenstein, a well-known 
Alpine climber ; and Mathias Lurbriggen, of Macugnaga, one of a 
famous family of Alpine guides ; but forall this distinction it must 
be noted that the expedition has been subsidised both by the 
Royal Society and by the Royal Geographical Society. 








MISCELLANEA. 
WE are seqeeated to state that Mr. T. J. Wilkie, for 
t 


many years with Messrs, Allen Ransome and Co., wood-working 
machinery engineers, London, is about to start works on his own 
account at St. Albans, Herts. 


Tue Spanish Government invite sealed tenders for con. 
structing the North Dock of Musel Harbour at Gijon Bay 
Asturias, at an estimated cost of £438,000. Tenders will be 
received at the office of the Minister for Public Works, Madrid 
until April 12th, where plans and conditions may also be in. 
spected. 

Tue Austrian Ministry of War intends to found an 
aeronautic institution. The so-called railway and telegraph 
regiment will be attached to the establishment. The Times says 
the new balloon detachment will be under the command of a chief 
of the staff, who also has under his orders the railway and tele. 
graph regiment. 


A TERRIBLE fall of a factory chimney occurred on 
Wednesday, at Marsh Mills, Cleckeaton, near Bradford. The 
chimney was built about fifty yearsago, was about 180ft. in height 
and was under repair when it gave way and crashed through a 
large four-storey flannel mill full of workpeople, fourteen of whom 
were killed and a large number injured. 


A MEETING of the Birmingham Association of Students 
of the Institution of Civil Engineers was held last Thursda 
evening at the Midland Institute, the President, Mr. J. kid 
ward Willcox, A.M.I.C.E., being in the chair, A paper was 
read by Mr. H. W. Butler, Student Inst. C.E., on ‘The 
Maintenance of Roads,” which was followed by an interesting 
discussion. 


PRroFEssoR RicHarpD ACKERMAN, of the School of Mines 
at Stockholm, has been promoted to the Director-Generalship of 
the Board of Trade there. We cannot but regret the loss hereby 
caused to the metallurgy of iron and steel throughout the whole 
world, as the literary work done in this direction by Professor 
Ackerman is too well known to our readers and all workers in iron 
and steel to need any further comment. 


Messrs. Wm. Srmons anv Co., Renfrew, have received 
an order from the Blyth Harbour Commissioners for a large and 
powerful hopper dredger, which is to be similar to one they have 
in course of construction for the Indian Government for the Port 
of Bombay. It will be fitted with Messrs. Simons’ patent 
traversing bucket ladder. ‘Twenty-five hopper dredgers have now 
been fitted by them with this improvement. 


THe New River and other water companies have 
—— petitions praying to be heard against the London County 
Souncil General Powers and Subways Bills, and the Bromley Local 
Board have petitioned against the General Powers Bill. The 
Vestry of St. James’s, Westminster, and the Corporation of 
Sheffield have petitioned to be heard against the Bills of the 
National Telephone and New Telephone Companies, 


Mr. James MANSERGH, the engineer to the water 
scheme of the Birmingham Corporation, has prepared his Parlia- 
mentary estimate of the expense of this undertaking, which, 
including all works and contingencies, he sets down at £5,851,000. 
In this estimate the cost of constructing the 3} miles of railways 
in Wales is put down at £26,950. The object of these lines 
is ee the construction and maintenance of the water- 
works, 


On Tuesday Mr. Gustav Alsing, A.M.I.C.E., formerly 
engineer of the sewage works at the Blackburn Meadows, Sheffield, 
was presented with a cabinet of cutlery and a travelling bag, on 
the termination of his engagement as engineer to the Sewerage and 
Rivers Department of the Sheffield Corporation, ‘‘ in acknowledg- 
ment of the valuable services rendered by him to the town, and 
his uniform courtesy in the fulfilment of his duties.” Alderman 
Bramley deplored Mr. Alsing’s departure from the town as a 
public loss. 


A REporT has been issued relative to the position of 
the Manchester Corporation towards the Ship Canal. The report 
gives the opinion of Mr. Moulton, Q.C., that it is not advisable to 
present a petition against the Ship Canal Bill now in Parliament 
in order to obtain clauses giving to the corporation a majority of 
the directors on the Board of the company. hove, Mr, Soulten 
says, be wholly at variance with the custom of Parliament to grant 
such powers on a hostile petition, and, even if Parliament were 
prepared to do so, the company could itself abandon the Bill, 
and thus prevent the clause from taking effect. He advises that 
steps should be taken to measure up and estimate the cost of such 
portions of the work as it is not intended to put to contract by 
tender, as a course which would be of great use in guiding the 
future action of the corporation. The joint committee, in view of 
Mr. Moulton’s opinion, recommend that the corporation shall not 
petition against the Bill, and also that the directors be requested 
to furnish the corporation with a plan of the canal and its equip- 
ment as intended to be completed, and to supply each month 
progress sections of the entire works, 


A CORRESPONDENT of the Globe says: ‘ Experiments 
are being carried out, by Admiralty orders, with two old boilers, 
at a pressure of 60lb. After large quantities of oil had been 
injected, a coating was produced jin. thick. This has made them 
very leaky, and the grease has so got into the joints that there is 
trouble in getting them tight. Then paraffin was put in and 
boiled up, but no perceptible diminution of grease was noticed. 
One of the boilers was treated with a special chemical powder, 
but this produced a fine sediment, and two of the furnaces col- 
lapsed, with bulges 5in. deep. Altogether, so far, the experi- 
ments have not thrown much light on the causes of recent boiler 
mishaps. But it must not be supposed that it is in the Royal 
Navy only that such things happen. I have just received infor- 
mation that during the past year several of the créme de la créme 
of the ocean liners, and many other new and high class vessels, 
bave had their furnaces collapsed through the deposition of 
mineral oil on them.” The latter is perfectly true, but owners are 
beginning to see that by the use of properly constructed feed 
heaters, frequently cleaned, this deposit will not occur in the 
boilers. But why the experiments by the Admiralty with boilers 
carrying only 60 lb. steam ¢ 


THE work of removing the cargo and of preparing for 
the work of emptying, lifting, and towing the Eider is proceeding 
so slowly that some competent observers think it is very question- 
able whether the German salvors will not be saved all trouble by the 
sea and wind. Four special pumps have been fixed on board by the 
salvage steamers, each capable of discharging some 3000 to 4000tons 
of water an hour. The German frigate which arrived last week is 
still awaiting orders at Spithead as to the assistance it is to render. 
The fore part of the ship rests upon a reef of tolerably hard sub- 
stance, and is not embedded deeply. The after part of the ship is 
buried to the depth of from 12ft. to 14ft. in the viscous clay of the 
district, which goes by the name of “blue slipper.” A writer in 
the Times, who evidently knows what he is writing about, says ‘‘ that 
the back of the ship is not broken seems clear from the appearance 
of her lines from the sea; but the statement that her frame is 
sound is not quite easy to reconcile with the fact that, while her 
fore part appears to lie upon an even keel, it is clear that the after 
part of the ship has a decided list to the tony side. For the rest, 
the condition of that after part is deplorable in the extreme. The 
water in it stands at the same level with the water of the sea out- 
side, and every now and again a great wave washes over the 
depressed side of the ship.” 
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MEETINGS NEXT WEEE. 


Tae InstitoTion or CrviL eg A eae ae sell lst, * Rass 
Great George-street, Westminster, 8.W., 8 p. mee 
Papers to be discussed: “The Bishop Roce "Lighthouses, cu by Ww. ing 
Douglass, A.K.C., M. Inst. C.E. ‘‘The Illumination by Gas of Tory 
Island Lighthouse, Co. Donegal,” by David C. Salmond, Assoc. M. 
Inst, C.E. Saturday, March 5th, at3p.m. Students’ visit to the Oil-Gas 
Works of the Great Northern Railway, at Holloway. 

a ewer East Coast InsTITUTION OF ENGINEERS AND SHIPBUILDERS.— 

yee March 2nd, in the Lecture Hall of the Literary and Philoso- 

phic Society, Newcastle- -upon-Tyne, at 7. vy ve e discussion on Mr. 

F. Wailes’s paper on ‘‘ The Careening of Ships and Steamers” will be 

resumed. Discussion on Mr. James B. Edmiston’s paper on ‘‘ The Rapid 

Filtration of Feed-water.”’ Paper on “ River Steamers for Indian Rail- 
ways,” by Mr. Seymour B. Tritton. 

Owens Co_Lece Union Enoineerino Sociery.—Tuesday, March Ist, at 

p.m. Paper, ‘‘Generation of Steam,” by E. Travis. 

THe MANCHESTER ASSOCIATION OF ENGINEERS.—Saturday, February 27th, 
in the Masonic-room, Grand Hotel, Aytoun-street, at 7 p.m. ‘‘ Notes on 
the Manufacture of Iron,” by Mr. Henry Webb, J.P. 

Tue Sanitary InstituTe.—Tuesday, March 1st, at the Parkes Museum, 
W., at 8pm. “D 8 of Animals in Relation to on Supply : 
Characteristics of Vegetables, Fish, &c., Unfit for Food,” by Professor A. 
Wynter Blyth, Barrister-at-Law, M.R. 6. 8., Medical Officer of Health for 
St. Marylebone. Friday, March 4th. ‘“ Infectious Diseases and Methods 
— by Mr. J. F. J. Sykes, M.B., B.Sc. D.P.H., M.O.H. St. 

ancras. 

‘ CuemicaL Socrety.—Thursday, March 8rd, at Burlington House, at 

p.m. 

Roya Institution. — The Friday evening discourse, March 4th, at 
9 p.m., will be given by Professor L. C. Miall, F.L.S8., on ‘‘ The Surface 
Film of Water, and its Relation to the Life "of Plants and Animals.” 
Afternoon lectures next Mt at 8p.m. Tuesday, March Ist, Professor 
Victor Horsley, F.R.8., B.8., F.R.C. 8., M.R.L., on ‘The Brain.” Thurs- 
day, March 8rd, fessor’ i, we Ker, MA, on the ‘Progress of 
Romance in the Middle ." Saturday, March 5th, the Right Hon. 
— oe M.A., D.C.L., F.R.S., M.R.1., on “ Matter: at Rest and 
in Motion. 

Society or ARrTs.—Monday, February 29th, at 8 p.m. Cantor lectures: 
“The Uses of Petroleum in Prime Movers,” by Professor William 
Robinson, M.E., Assoc. M. Inst. C.E. Four lectures. Lecture I.—Pro- 
perties and uses of petroleum in prime movers—Oil testing—Specific 
gravity, flashing point, composition—Expansion—Distillation—Vaporisa- 
tion of oils—Spray-making and carburretting devices in modern oil 
~~ ines—Pressure of petroleum vapours st different tenperatures— 

Behaviour of different kinds of oil in engine cylinder—Other properties 


of petroleum as heating n working agent. Wednesday, March 2nd, 


atSp.m. Ordinary meetin hy mga Ignition of Coal, and its 
Prevention,” by Professor Vivian Thursday, March 8rd, at 
4.30 p.m. ‘Indian Section. “Indian Sanitation and the International 


oe of Hygiene,” by Surgeon-General Sir William James Moore, 





g ques- 
"tions, should be accompanied by the name and address of the writer not 
necessarily for publication, but as a proof of good faith. No notice what- 
ever can be taken of 

C. M. H.—The length ef the City of Rome over all is 610/t., between per- 
pendiculars it is 546ft., extreme breadth 52ft. 8in., depth 87ft. 

Stream GauGE.—The temperature rises with the pressure. There is a useful 
table in the little treatise on “ The Steam Engine,” published for a 
couple of shillings in Weales’ Series, by Crosby Lockwood and Co. 

Nemo.— We do not know that bending the blades of propellers either back- 
wards or forwards is of any use. The balance of evidence goes to show 
that nothing is gained by adopting special shapes or curves. The 
Griffiths screw is about as good as any ever made. 

A Strupent.— We have no doubt but that a mistake has been made in the 
weight of water—how, we, of course, cannot say. The true evaporation 
seems to have been 121b. of water per pound of coal, which gives about 
12°7 lb. of steam per indicated horse-power per hour. 

Air.— You do not need stage pumps to compress air to 1201b. on the 
square inch, If you use them, a ratio of four to one will do very well— 
that is to say, the smaller of the two may be half the diameter of the 
larger. There is no formula for the best proportions, 








PERFORATING MACHINERY. 
(To the Editor of The Engineer.) 

Sir,—I shall be much obliged if any reader will give me the addresses 
of firms who make machinety for perforating sheet zinc and sheet iron, 
especially the latter, up to about 14 gauge thick, and 6ft. 6in. by 8ft. Sin. 

Stoke Newington, February 24th. W. A. 





HARDENING CAST IRON. 
(To the Editor of The Bngineer.) 

Sir,—We shall be much obliged if any reader will kindly tell us whether 
there is any simple method to harden cold blast iron on the surface to, 
say, yyin. deep, either in the form of some substance to mix with the 
facing sand, or some other endl H. B. 

Uttoxeter, February 


THE CONSTRUCTION OF FORGES. 
(To the Editor of The Engineer.) 
Sir,—Can any reader kindly recommend me a practical book on forging 
and ironfoundirg ? I want more particularly to obtain information as to 
best kind and arrangement of smiths’ hearths, size of blast pipes, fans, 
and blowers for hearths and cupolas. I have looked through W. 8. 
Hutton’s ‘‘ Practical Engineer” and ‘‘ Works Manager's Hand-book,” — 
various other books, but without success. Thanking you in antici 
Bristol, February "gond. R. 


FIRE-GILD FOR BRASS GOODS. 
(To the Editor of The Engineer.) 
Sir,—Would any reader kindly inform me, if possible through the 
dium of your valuable paper, how the so-called “ fire-gild” La roduced 
on brass furniture, as, for instance, fenders, casters, bette bed- 
steads. It seems to be a superior layer or varnish of splendid ‘golden tint 
and brilliancy, and at the same time it is remarkably tough, spirits or tur- 
pentine not gy it at all, but only scraping seems to remove it. The 
metal surface itself does not appear to be so very well finished, which 
shows it must’be a rapid and cheap process, and something I am exactly 
wanting for a similar class of work, Which has to be turned out cheap and 
good, and in very large quantities. E. G. H. 
London, February 2Ist. 
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THE STOPPAGE OF COAL SUPPLIES. 


Ir is not unnatural that the proposals that have 
recently been put forward on behalf of the National 
Federation of Miners for a complete stoppage of the 
production of coal throughout the country during next 
month, and by several representative mining witnesses 
before the Royal Commission on Labour for what 
is called the nationalisation of the coal mines, or, 
in other words, the purchase and management by the 
State of the coal industry generally, should have evoked 
not a little surprise ou alarm. The latter proposal, 
indeed, can hardly be regarded as coming within the 
range of practical politics, and it is interesting only as 
being the latest, and perhaps, on the whole, the most 
extreme, development of State Socialism. But the pro- 
posed stoppage of the coal mines throughout the country 
is quite another matter, and as it is not only practical, 
from the miners’ point of view at any rate, but not at all 
unlikely, it is quite time that the country was awakened 
to a sense of the threatened danger, and the results that 
would be likely to attend such a step if it was actually 
brought to pass. 

The present proposal, as adopted at a recent confer- 
ence of the National Federation of Miners, is to arrange 
for a complete stoppage of the collieries throughout the 
country from the 12th of March next, until such time as 
the existing stocks of coal can be worked off. Of course, 
the real meaning and intent of the movement is to make 
coal scarce and consequently dear, so that the wages of 
miners may not be allowed to fall below the point at 
which they stand at the present time. Such an expedient, 
if it could be carried out with the unanimous consent of 
the mining population of the country generally, would be 
very likely indeed to make coal scarce. A week’s stop- 
page of the coal pits generally would mean a reduction 
of the quantity of coal available for consumption to the 
extent of over three and a-half million tons. A fort- 
night’s stoppage would reduce the coal supply by over 
seven millions of tons. The latter figure is almost equal 
to the whole quantity of coal annually shipped at our 
ports for the use of the steamers engaged in our foreign 
trade. It would also be almost equal to the whole 
consumption of coal on English railways, as such, in 
the course of a year, and it would be about one-fourth 
of our whole annual exports of coal. Reduced to 
terms of money, a fortnight’s stoppage of our coal 





pits would mean a loss in wages alone of fully 
a million sterling, and a loss in the value of coal pro- 
duced to the extent of more than two millions. Em- 
ployers and employed would alike be called upon to make 
serious sacrifices in such an event, but the sacrifice on 
the part of the employed would be voluntary, and on the 
part of the employers it would be compulsory. The ques- 
tion whether "* result to be gained by such a drastic 
step would be likely to compensate such sacrifices is one 
that can hardly be answered off-hand, seeing that there is 
no precedent to guide us to a conclusion as to the ulti- 
mate consequences. But it is extremely unlikely that 
either party would gain by the sacrifice, and it is well to 
point out this probability in the clearest possible terms 
before the threatened danger is allowed to go farther. 

There are twelve great coalfields in the United King- 
dom, namely: East and West Scotland, Yorkshire, 
Northumberland, Durham, Lancashire, North Wales, 
South Wales, the Midlands, North Staffordshire, South 
Staffordshire, and the South Western. In some of these 
coalfields the power of the trades’ unions is very great, 
the miners being almost to a man firm and pronounced 
unionists. In other cases, as, for example, in the 
Lanarkshire coalfield, where the miners are gener- 
ally possessed of Socialistic ideas, and where they 
appear to stand for individual liberty, the Unions are 
all but powerless. There would manifestly, therefore, be 
a considerable amount of difficulty in getting the miners 
throughout the country to agree upon a concerted action. 
If they were all equally enthusiastic members of the 
several trades’ unions this might not be so troublesome a 
matter, but the non-unionists, and the lukewarm unionists, 
and the men whose reading or common sense gave them 
a smattering of the principles of political economy, would 
be likely to oppose the idea of sacrificing a fortnight’s 
earnings, and thereby incurring a great deal of hardship 
for so doubtful a gain. Indeed, at the conference that 
determined upon the stoppage, several of the principal 
districts, such as South Durham, Northumberland, North 
Durham, and South Wales, were altogether unrepre- 
sented. These districts produced in 1890 upwards of 
66 millions of tons of coal, and employed 182,000 miners 
above and below ground. In other words, they were 
responsible for about a third of the total output of coal 
in thekingdom. Now, if it happened that the responsible 
leaders of the Unionsin those districts pronounced against 
the stoppage, the effect of the suspension of the collieries 
in the other districts would only be that of causing grave 
inconvenience to the local consumers, and compelling 
the importation of coal from the districts in which the 
men were at work. If, on the other hand, the mines in 
those districts were to throw in their lot with the men 
who have decided for a stoppage, the probabilities are 
in favour of a serious loss to employers, great hardship 
and inconvenience to other industries, a loss of a great 
part of our shipping and manufacturing trade, at least 
temporarily, and large importations of foreign coal, which 
might be continued afterwards to the great detriment and 
loss of the coal trade of our own country. 

The action of the National Federation of Miners is, of 
course, based on the unsound and untenable idea that a- 
temporary dislocation of a great industry can be attempted 
and enforced without causing any more serious trouble 
than the immediate loss involved to the producers. This 
may or may not be true as regards certain other indus- 
tries, but it certainly is not true as regards the coal trade. 
To begin with, no colliery can be stopped, even for 
twenty-four hours, without incurring the risk of losses 
that are much more serious than the mere loss of the 
value of the product for the duration of the stoppage. 
The ventilation must be kept up, the pumping of 
the water from the pits must be steadily carried 
on, head rent and way-leave charges must be met, 
and other standing expenditure must be defrayed all 
the while, or the colliery must be abandoned. There 
are many hundreds of collieries in this country which 
have been attended with persistent loss over a series of 
years, and which, even, in the best of times, do not yield 
much more than a bare profit. Compel the stoppage of 
such collieries in the way proposed, and it is probable 
that many of them would be closed for ever, or at any 
rate for a much longer period than that calculated by the 
miners, who would thus find their occupation gone. The 
interference with the regular supplies of coal and coke to 
our great coal-consuming manufactures, and especially 
to the iron, steel, engineering, and shipbuilding industries, 
would lead to general demoralisation of the trade relations 
between this country and all parts of the world, and 
would compel many works to close their doors that are 
now engaged in production because they do not wish to 
scatter their hands and break up their connection. It is 
a mere pretext to say that there are large stocks of coal 
to be reduced. Stocks of coal and coke are never allowed 
to accumulate at either collieries or works much 
beyond the ordinary every-day requirements of consumers, 
and a three or four days’ stoppage of the pits would 
almost certainly result in a coal famine. Without, 
therefore, taking account of the hardship and injury 
that the miners, for their own selfish and short-sighted 
purposes, would be inflicting upon other classes of labour, 
the ultimate effect of such a stoppage would be in the 
highest degree prejudicial to the miners themselves, see- 
ing that when they returned to work the consumption 
would be cols to the normal production of the 
country. The interference with the great staple trades of 
the country might of course be averted to some extent by 
giving them time and opportunity to lay in large stocks of 
coal; but if this were to be done, it would simply mean 
that the miners would have to work harder for some 
time before the proposed stoppage, in order that they 
might have a holiday. At the end of the stoppage, the 
conditions of supply and demand would be much where 
they had been before it began, unless they were altered 
for the worse. 

There are, however, certain sources of consumption 
that must be regularly supplied; such, for example, as 
railways and steam shipping. Cost what it may, there 
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interests must have coal. So also with domestic con- 
sumption, which absorbs nearly one-fifth of our total 
supply. The nearest available source of supply on a 
large scale is Germany, which produced last year over 
70 million tons of bituminous, and about 20 million tons 
of brown coal. Of late the German coal trade has not 
been very flourishing, so that it is not improbable that 
a few million tons might be spared from the abundance 
of German supplies. But this would necessarily be at a 
great loss. The present price of German coal generally 
at the pit’s mouth is about 7s. per ton, being in fact 
almost, if not quite, as low as the English average. Four 
or five shillings per ton more would land German coal in 
the Thames. Even, therefore, if the present price at the 
pit’s mouth were to be doubled, eh need not have 
much fear. Belgium and France could also spare certain 
quantities, and the United States, which has much 
cheaper fuel than any Continental country, might easily 
furnish a few millions of tons, which they would be very 
glad to spare, considering how much the American coal 
trade has been depressed by the substitution of natural 
gas, petroleum, Xc., in the great iron producing districts 
of Pennsylvania. But all that could be brought to our 
ports in this way would be little more than a drop in the 
bucket at the most, compared with the normal supplies 
furnished by our own mines. 

Two important considerations that arise out of this 
matter have been left unnoticed until now; but they are 
of vital interest to our industrial relations from two 
widely different points of view. A stoppage of our 
exports of coal, or any material interference with the 
supplies available for export, would naturally lead the 
countries that now depend upon supplies of English coal, 
which they receive with the regularity of clockwork, to 
seek for sources of supply elsewhere, and any consider- 
able substitution of extraneous for English supplies 
would work serious mischief to our shipping trade, and 
would, of course, cause an increase of freight rates on 
imported commodities—cotton, wool, iron ore, pyrites, 
and breadstuffs—that would be certain to raise prices all 
round, and thereby prejudice the position of England in 
the markets of the world generally. The other, and in 
some respects the most important view of all, is the in- 
fiuence that the adoption of such an extreme and 
unwarranted measure would be likely to have on the 
future relations of capital and labour, not in the coal 
trade alone, but in all the industries of the country 
that are in any way dependent upon it. If it were con- 
ceivable that a limited number of irresponsible leaders of 
trade unions had it in their power to spring such a mine 
as this upon the industry of the country generally, and to 
inflict such grievous and irreparable mischief upon prac- 
tically every material interest in the realm, the public 
would certainly find ways and means to protect them- 
selves; and while those means might be attended with 
inconvenience and loss to outside interests, they would 
in the long run be sure to react most disastrously upon 
those who had compelled their adoption. 


ELECTRIC LIGHT ENGINES AND BOILERS. 


Tue letter by “ A Volt,” which we published last week, 
raises a very important question. Those by Mr. Bickle and 
“Economy,” which we publish this week, are an appro- 
priate comment on their predecessor. It is, indeed, not 
advisable, we think, to limit the range of discussion to en- 
gines alone. We admit the prudence of leaving the con- 
sideration of dynamos, their merits and demerits, on one 
side. But an engine is useless without a boiler, and there 
is so much diversity of practice in the matter of boilers 
among electrical engineers, that there is plenty of room for 
comment on the performance of various types. The time 
has arrived when electrical engineers will do well to take 
stock, so to speak, and colleet information which may 
serve to guide them in their future undertakings. 

Beginning with boilers, we find that a wide depar- 
ture has been made from normal practice. In this 
country for very many years stationary engines have 
almost invariably been supplied with steam by Cornish 
or Lancashire boilers. The only exceptions are supplied 
by ironworks, where externally-fired boilers, and boilers 
of the Rastrick type have been and are still used for quite 
sufficient reasons with which we need not now concern 
ourselves. Nor is it necessary to do more than just 
mention numerous small engines worked with egg-ended 
boilers. We are dealing now only with comparatively 
large powers and really excellent machinery. The 
electric light engineers have broken entirely new ground. 
It is quite the exception to find Lancashire boilers used 
in electrical installations. They have been superseded 
by water-tube and locomotive type boilers. There are 
two or three reasons for this; we do not think they are 
all sufficient, but such as they are they have operated 
effectively enough. The first is that the Lancashire 
boiler takes up a great deal of ground space, and it has 
not been easy to find room for it. The second is that 
the water-tube boiler lends itself readily to being placed 
on different floors, and it is also very convenient for 
transport through crowded thoroughfares and up narrow 
passages. A third reason is that the locomotive is 
really an excellent and economical boiler when well 
made and carefully worked. But there is a further 
reason which seems to have been more potent than all 
the others put together. It is not too much to say that 
by far the greater number of installations for supplying 
the electric light have been put up by men whose 
experience with steam machinery has been limited. 
They have designed and made such machinery, but they 
have not worked it. The electric light was a new thing, 
and they were in no way content that anything about it 
should proceed on old lines. They were resolved not to 
be satisfied with originality in one department. They 
wished to be new all over. Early in the game, engineers 
forsook the mill engine and boiler and took to novelties; 
and the example thus set has been diligently followed. 
It remains to be seen whether they were right or 
not. Setting on one side those cases in which the 
Lancashire or Galloway boiler could not have been 





used, there were many others in which the engineer 
was free to choose. He has chosen the water- 
tube or the locomotive boiler, and now the question 
arises, has or has not the result been satisfactory? There 
are of course three different points to be considered in 
giving the answer—(l) which type of boiler has been 
most economical in fuel; (2) which type has cost least 
for repairs and keeping in order; and (3) which type has 
been most consistently efficient. So far as our experience 
goes, the locomotive boiler properly used is the most 
economical in fuel, and the water-tube boiler the least ; 
the Lancashire boiler standing midway between the two. 
As regards the cost of maintenance, the water. tube boiler 
seems to be far the most expensive, the bursting and 
burning out of tubes being matters of common 
occurrence, while a considerable outlay is necessary for 
cleaning. The third point, consistent efficiency, is one 
constantly overlooked, but of very great importance in 
electric lighting. If a boiler, when it becomes dirty, 
makes wet steam or primes heavily, the results may be 
disastrous. The end may be knocked out of a cylinder, 
for instance; and in any case the waste of fuel will be 
great. An engineer may know that his boiler or boilers 
are dirty, and resolve that cleaning shall take place ; but 
fogs and dark weather come on, and he has to drive night 
and day to meet the demand for light. The cleaning 
has to be postponed. Then he finds that he cannot get 
all the steam he wants because when the fires are urged 
priming occurs. We donot envy the engineer in charge 
of an installation under such circumstances. An amount 
of dirt which in one type of boiler would be insufferable, 
may make very little difference to another. Various 
other considerations will suggest themselves. It may be 
said that there is plenty of experience available to guide 
the engineer. We differ from those who use such an 
argument. There is very little experience generally 
available concerning the performance of boilers driving 
electric light engines, and the conditions of employment 
are so special and particular that experience acquired in 
mills, for example, would be next to useless. If any of 
our readers can supply information, drawn from their 
own experience, to us for publication, they will do good 
service. 

Our correspondent Mr. Bickle argues the claims of the 
slow-running mill type of engine for electric lighting. 
No doubt there is a great deal to be said in its favour: 
but our correspondent has not, we think, made himself 
acquainted with the very peculiar conditions under which 
electric-light engines have to work. It has often been 
suggested that the marine engine is that which should be 
adopted, in of course a modified form; that is to say, the 
link motion would not be needed, and longer connecting- 
rods than are possible at sea could be used. But there is, 
after all, but little analogy between driving a screw 
propeller anda dynamo. The marine engine runs under 
a constant load; hour after hour its power remains prac- 
tically unaltered. Nothing of the kind obtains with 
electric-light work. Let us suppose, for example, that 
two engines, both able to indicate 500-horse power, are 
employed; a third being as a matter of course provided 
as astand-bye. At first in the early part of the evening 
not more than 100-horse power will be needed; one engine 
does the work. As darkness increases, and more and more 
lights are turned on, the demand for power augments, and 
reaches, say, 300 horses ; then the second engine is started. 
More and more light is wanted, and by 10 p.m. both 
engines will be hard at it. But the demand for full power 
may not last an hour; it seldom lasts more than two hours, 
and by 1a.m. the engines will probably be back again 
to 300-horse power, and in another couple of hours 
100-horse power will suffice. Under these conditions it 
is next to impossible to drive a large triple-expansion 
engine with economy. The conditions are exceptionally 
trying to any engine; for the speed has to remain unal- 
tered, no matter what the power. It is not remarkable, 
therefore, that engineers refuse to put all their eggs into 
one or two baskets, and prefer to employ several engines, 
each worked at its best power, and to use more or fewer 
of them as the demand for light varies. But the exigencies 
of space usually interfere and prevent the adoption of 
slow running engines. The consequence is that quick 
running engines are popular, and thus it is by no means 
to be assumed, as Mr. Bickle does, that, because the 
big slow running engine has been found the best for 
cotton mills, it must, therefore, be the best for driving 
dynamos. 

One important point remains for consideration. We 
quite agree with “A Volt” that, to use his own words, 
“The engine must be taken right up to the dynamo;”’ 
that is to say, we have to consider how the engine is to 
drive the dynamo. For the reasons stated already con- 
cerning variation in power, belting and ropes are alike 
objectionable, and it is always better, where possible, to 
couple the dynamo direct to the crank shaft. But we 
cannot deal with this part of the question without con- 
sidering the construction of the dynamo, and starting, so 
to speak, another subject, which is inadvisable at present. 
The problem involved refers to the way in which the arma- 
ture is made, and to the nature of the coupling between its 
shaft and that of the engine. The first attempts made to 
couple engines and dynamos direct failed, the armatures 
being shaken to pieces. The difficulty seems to have 
been got over, but there is still a very plentiful lack 
of information as to the results obtained in actual 
practice from different methods of driving dynamos, such 
as belts, ropes, gearing frictional and cogged, clutches, 
and flexible and rigid couplings. No doubt much 
valuable experience has been acquired, but it is not avail- 
able. It is perhaps too much to expect, as “A Volt” 
does apparently, that engineers in charge of electric light 
stations will place their experiences at the disposal of 
the world. But there is another source of information 
available, we think. The advocates of each system 
include among them those who make what they advocate. 
These gentlemen have no doubt taken pains to ascertain 
the results obtained, and they are therefore in a position 
to speak with some authority. Is it too much to expect 
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that they will cast a little light into what is at pr 
exceedingly dark place? present an 
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COLLAPSED FURNACE CROWNS OF MARINE BOJLERS 


Tue frequency with which the furnace crowns of marin 
boilers come down has not shown much diminution, and ei 
in the past few months given a great deal of trouble . 
some cases it has been looked upon as unavoidable 
accidental, and in others the cause has appeared inexplicable 
It is, however, now very well known that. there is a definite 
and very general cause of these occurrences. The truth jg 
the sudden collapse of these furnaces is caused by the 
presence of mineral oil in the boilers introduced with the feed 
from the hot-well, which, in combination with the lime and 
magnesium salts in the water, cling to the furnace, prevent. 
ing the water from reaching the plate, and causing over. 
heating. Professor Lewis has devoted much attention to 
this point, and has shown that the thinnest deposit of minera] 
oil on the furnace acts as injuriously as a thick scale of salt 
Hence the heat which should be carried off from the furnace 
plate by the water cannot reach the water, and is employed 
instead in destructively heating the plate. Being thus 
heated through the presence of this most effective non-cop. 
ductive coating, the furnace crowns are rendered incapable of 
withstanding the boiler pressure, and hence the frequent and 
dangerous collapse. There are, of course, a few exceptions tothis 
as the cause, but the presence of grease and oil may be taken 
as the general cause. The cause then being known, it is yery 
remarkable that the proper remedies are not more generally 
adopted, especially when the cost and danger of collapsing 
furnace crowns are considered. The simplest remedies are the 
use of clean feed-water, and the removal of grease. The first 
can, of course, be obtained by the use of feed make-up apparatus 
and by the use of feed heaters, which will at the tem. 
peratures of high-pressure steam now used, act as inter. 
cepters of impurities. It was shown long ago by M, 
Cousté* that ‘at these high temperatures lime and other 
impurities became insoluble in water, and hence the 
deposition in the bottom chamber of properly constructed 
heaters of these impurities which do so much harm in boilers, 
With regard to the oil and grease which get into the hot-well 
and thence into the boiler, the most obvious idea of preven- 
tion is, of course, to use some form of filter. Filters haye 
been used, and with success, but when it is remembered that 
grease carried by hot water very readily attaches itself to any 
surfaces over which it passes, especially when the surfaces 
are hot, it will be seen that a filter may in many cases be 
quite an unnecessary addition to the already numerous appa- 
ratus of an engine-room. Very few first-class ships are now 
sent out without apparatus for heating feed-water. If this 
——— is properly made so that a high temperature is 
obtained, and so that no water can pass through it with- 
out its current being thoroughly broken up by the heat- 
ing surfaces into eddies and cross currents, then this appa- 
ratus will become also an efficient grease intercepter and 
collector. This, of course, is well-known to those who are 
users of such heaters, but it is not generally known, other- 
wise no owner would allow his ship to go to sea without such 
a simple form of grease collector. There is, of course, the 
danger that with some forms of heaters which are not readily 
cleared of the collected grease, difficulties might arise owing 
to the choking of the heater. This, of course, need not be 
the case, but it is necessary that the heater, while effective as 
a feed heater and grease collector, should also be capable of 
running through some time without clearing as a frequent 
necessity—it should, in fact, be able to work a considerable 
period whether clean or dirty. That such feed heaters do 
act as most efficient grease collectors we know by experience, 
having often seen the heating tubes and case surfaces thickly 
coated with grease. We recently also saw in the works of 
Messrs. J. Kirkaldy and Co. a heater from a vessel with 
engines indicating about 4000-horse power, which had been 
allowed to accumulate filth until it was one mass of soapy 
grease. The spaces between the tubes were filled up, and 
the space between tubes and casing, and only a small space 
was left through which the water could flow on its way from 
the hot-well to the feed pump. This heater had been at work 
over two years, and although the operation of removal of the 
grease is a simple one, and does not take much time if done 
at intervals of, say, two weeks, it had evidently been omitted 
in this case, and looked as though many months must have 
elapsed since an adequate cleaning had been effected. We 
had never before seen such a case of grease collection. 
With many previous examples on a much smaller scale, it 
afforded an excellent proof of the power of this sort of 
apparatus for grease interception. With such an apparatus 
kept in proper condition it would be impossible that the 
grease from the hot-well could pass in any but a very minute 
quantity to the boilers. The remedy for most or nearly all 
furnace crown collapses is thus a simple one, and owners 
have only themselves to blame if they lose by neglecting it. 


FOREIGN TREATIES AND COLONIAL TRADE, 

THERE was a battle-royal at the Sheffield Chamber of 
Commerce on this topic last Wednesday. Sir William Leng 
had given notice of a resolution to the effect that the 
Chamber warmly concurred in the definition of the Prime 
Minister of the Treaty of Commerce concluded with Belgium 
in 1862, and with Germany in 1866, prohibiting British 
Colonies from admitting British goods on more favourable 
terms than foreign goods, as ‘‘ unfortunate.’ The resolution 
further expressed the “‘ earnest hope that these impediments 
to any commercial understanding between different portions 
of the British Empire may be abrogated without delay.” 
Mr. Mundella, M.P., and Sir F. T. Mappin, M.P., both wrote 
in opposition to the motion, which was supported by Colonel 
Howard Vincent, M.P. for the Central Division, Sir William 
Leng, and others. It was opposed by Mr. Charles Belk, 
an ex-Master Cutler, Mr. J. D. Leader, and several well- 
known Free Traders. Mr. Vincent argued that the motion 
had nothing to do with Protection or free imports, nor was it 
associated with any imposition of duties. It only sought to 
free the British Empire, or at least the United Kingdom and 
the Colonies, from the impossibility of making better com- 
mercial terms with each other than with foreigners. The 
mover of the resolution vigorously advocated the federation of 
the Empire, and the abrogation of all treaties interfering 
with the free interchange of trade between England and her 
great Colonies and dependencies. On the other side, the 
motion was condemned as an effort to revive Protection, and 
it was insisted that the policy it advocated would be 
injurious both to the Mother Country and the Colonies. 
The division was a narrow one, the resolution being carried 
by twenty-two votes to nineteen. 
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LONGWORTH’S POWER HAMMER 


L 


Fig. 1 


| enough to delicately touch the work, to the heaviest blow the 
| hammer is capable of giving. By 


LONGWORTH’S PATENT POWER HAMMER. 





Tur accompanying illustrations represent two of several 
varieties of the Longworth power hammer, now being manu- 
factured by Messrs. Samuelson and Company, Banbury. It 
will be seen that these hammers possess several novel and 
important features, which render them applicable to many 
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quickly lowering and 
raising the slide valve a single blow can be delivered of any 
required force, the hammer faces keeping apart as before after 


| each blow; and on holding the slide valve in any desired 


position uniform blows can be given, or a force corresponding 
always with that position. The great efficiency and uniformity 


classes of work which could not hitherto be done by power | of the result obtained by the above system is owing to the 


hammers, as, for instance, the arrangement of the patent 
controlling cylinder and valve, whereby by means of one foot 
or hand lever single blows, light or heavy, can be instantane- 
ously given, or a repetition of light 
or heavy blows immediately delivered, 
or the hammer made to stop up at 
once quite clear of the work on the 
anvil. Referring to the drawings of 
the forging hammer—Figs. 2 and 3— 
we find that the hammer is actuated 
by a driving belt pulley and crank 
shaft, the crank shaft giving motion 
to a rocking lever, which, by means of 
long links and a crosshead, recipro- 
cates the top or actuating cylinder in 
a vertical direction, with little or no 
lateral strain, the cylinder being 
guided solely by its own piston and 
hammer rod. The top cylinder acts 
upon the piston by means of the air 
cushions formed by the air enclosed 
at each end of the cylinder, so that 
reciprocating motion iscommunicated 
to the hammer without any knock 
or jar being transferred to the driving 
mechanism. The position occupied 
by the top cylinder enables it to be 
made large in diameter, and capable 
of being raised or lowered by the 
nuts on the crosshead; it is also free 
, turn round upon the hammer 
rod, 

The above mechanism is all that 
is required to give a repetition of 
blows with uniform force, but to vary 
and also to have perfect control of 
the blow, a fixed controlling cylinder 
attached to the framing of the 
machine is necessary. The con- 
trolling cylinder is furnished with 
self-acting inlet valves at bottom, and 
outlet holes or ports at the side, the 
latter being closed or opened by a 
piston slide valve, which is placed 
under the control of the foot or hand 
of the workman. The upper part of [ 
the cylinder is, by means of suitable | 
openings, practically open to the 
atmosphere, 

A piston attached to the hammer 
rod works in this cylinder, and, as the 
hammer rises, air is drawn through 
the inlet valves into the lower part 
of the cylinder. If now the hammer 


fact that the commencing point of cushioning, or “cut-off” 
of the exit of the air, is made to take place at definite points 
in the length of the downward stroke of the hammer. 
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descends, and all the outlet holes are 
closed by the slide valve, the air is 














compressed by the piston and forms 
a powerful cushion, sufficient not only 


| on ese, 





to absorb the momentum of the blow, 
but to keep the hammer faces at a 
considerable distance apart; and as the power absorbed by 
the cushion of air in the down stroke is given back to the 
hammer in the up stroke, little power is required to keep the 
hammer working in this way, and in proportion as this opposing 
cushion of air is decreased, the force of the blow and the 
power to drive the hammer is increased, so that less power 
is required to drive the hammer when giving a light blow 
than when giving a heavy one. 

As the slide valve is lowered, thus opening the outlet holes 
one after the other, various degrees of cushioning are obtained, 
and therefore various forces of blows given, from a blow light 





Fig. 3 


The planishing hammer shown in Fig. 1 is actuated in the 
same improved manner as the forging hammer, the hammer 
itself consisting of a simple piston and piston-rod in one 
forging, carrying a renewable tool at its lower end. For 
es and similar work it is not necessary to vary the 

low or give single blows whilst the hammer is running, so 
therefore no controlling cylinder is required. It is, however, 
desirable to be able to alter the force of the blow when 
changing from one class of work to another. In the above 
hammer this is accomplished by stopping the hammer and 
withdrawing the fulcrum pin from one set of holes and 





Fig. 2 
placing it in another. This alters the stroke of the hammer, 
and consequently the force of the blow. By this novel 
system the change can be effected in a few seconds. 

As the hammers described are made in sizes as light as 10 lb. 
for planishing and as heavy as 10 cwt. for forging, and can 
be run at speeds from 500 to 50 blows per minute, they are 
well suited for a great variety of work, such as planishing 
silver and copper, flattening, rivetting, welding, and caulking; 
oliver work, as forging in dies, and light stamping, file forging, 
forging knife and sword blades, scythes, &c., drawing hay 
forks, plating spades and shovels, tilting steel and general 
smith’s work. 

The economy effected by using power hammers driven 
by an economical steam engine, gas engine, or water 
motor, compared with the wasteful method of using steam 
direct in a steam hammer, should recommend them to 
those anxious to obtain a reduction in the cost of their 
driving power. 








AMERICAN RAILWAY STATISTICS. 


WE gave recently in THE ENGINEER & summary of one 
of the reports issued officially in the United States as to the 
railways of one of the sections of that country. There has 
now been issued a second of the reports from the Depart- 
ment of the Interior dealing with the railways of a group 
from Illinois to Missouri. The length of miles operated was 
a little over 41,299, and it is interesting to notice that it is a 
mileage that had been nearly doubled in a decade. On that 
mileage there were 6093 locomotives, and the total earnings of 
the companies were about £41,000,000 yearly. As to the loco- 
motives, there is an interesting table showing the number 
to each mile of line over a number of years, and it is notice- 
able that that proportion has scarcely varied, either in freight 
engines or passenger engines, but in both cases the number 
is less for this section than the average for the whole of the 
United States. On the other hand, the cars in freight service 
rose from 422 per 100 miles of line ten years ago up to 486 now, 
| but the increase does not seem to have been more than, if 

quite as much as, the increase in the tonnage of the freight 
| carried. On the other hand, in the same decade, the passengers 
| carried by each passenger engine rose from 28,178 in the 
| year up to 41,096—the latter number being still about 17,000 
| below the average of the railways of the United States as a 
| whole. Another fact is very noticeable, and that is that the 
employment of labour does not increase concurrently with 
| the increase of the mileage, but, on the other hand, it decreases. 
| For every 100 miles of line operated there were 362 persons 
| employed ten years ago, but the average is 338 now. The 
| decrease is most marked in the numbers assigned to the main- 
| tenance of way and structure, and in those allotted to the 
| maintenance of equipment, but the number of those who are 
| actually conducting transportation is reduced only from 140 
| to 139 per 100 miles of line. As we have said, the traffic 
| very largely increased in the period, so that, relatively to the 
| work done, the fall in the proportion of the servants em- 
ployed has been still more remarkable. Labour is evidently 
| made more efficient on these American railways; it is used 
| More economically, and in all probability it is helped now by 
| larger employment of machinery than was the case a 
| decade ago. Possibly this has been enforced by the fall in 
| the rates for carriage, which are shown in a table that has 
| interest. In 1880 every ton of freight moved yielded 1:369c. 
| per mile; ten years later the yield was 1-018c.—a fractional 
| but important fall; and the receipts per passenger carried 
have also fallen—from 2°541c. per mile to 2°338c. It does 
not affect the comparison, but it may prevent misconception 
if it be added that the passenger yield is in both years 
exclusive of the earnings from mails, &c. The railways 
embraced are those which centre in Chicago from the west, 
and they largely collect food products for shipment to the 
seaboard. Their mileage is more than a quarter of all in the 
United States, and the importance of these facts for Illinois, 
Iowa, Wisconsin, North Dakota, and neighbouring parts can 
scarcely be overestimated. The figures have interest fcr 
comparison with our own railways, but that, comparison 
| ought to be drawn with a knowledge of some of the differences 
in statistical tables here and there. 
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LETTERS TO THE EDITOR. 
(Continued from page 171.) 





THE DRAUGHT OF VEHICLES. 


Srr,—I have waited in vain, since your issue of the 25th 
December last, for Mr. Philipson and “J.” to show what is to be 
understood from their statements by plotting out the forces which 
come into play, in the attempt to push a wheelbarrow over an 
obstacle and in pulling the w over the obstacle. I sent 
tracings of wheelbarrows to both your correspondents for this 

, Similar to the diagrams you published on the 25th 
cane last. As they have failed to show that they can give 
proof to their views by this means—and I confess I did not much 
expect anything else, judging from their published statements— 
I will, with your permission, furnish a description of the forces 
which in the first place prevent the possibility of a man pushing a 
wheelbarrow over a given kerb—in the ordinary fashion—and why 
he can haul the barrow so wg Sag by turning half round and 
pulling. Your correspondent, Mr. Philipson, says that ‘“‘a man or 
a horse cannot pull and carry at the same time to advantage;” 
and “J.” says, ‘‘ When the man turns round he stands still the 
while and lifts the load, and does not pull like a horse.” I cannot 
comprehend the state of mind that enables anyone to make such 
statements as either of the two just referred to. 

Let us first consider Mr. Philipson’s claim by proceeding at the 
same time to describe the forces in thrusting the dotted wheel- 
barrow in the diagram herewith over the kerb B. For the present 
the reader need pay no attention to the subsidiary diagrams 
with horses and men. _ If the total weight of the barrow be taken 
at 501b., according to Mr. Philipson’s ideas‘all the weight should 
be borne by the wheel, and none whatever at point P. ell, now, 
since the apex of the obstacle B is in a line with P A, it is obvious 
that no power in creation would cause the wheel to rotate over B, 
because the thrust at P by a man bearing none of the load at that 
point would be entirely through P A to B, without the slightest 
possible tendency to cause rotation. The reason why I placed 
such a high obstacle, with its apex in a line with A P, and why I 
stated that 12]b. should be resting at P, and only 481b. on the 
wheel; was to see if my critics could point out to your readers 
what will, under such circum- 
stances, be the direction of 
the resultant force applied by 
the man. If Mr. Philipsonis 
rightin what he says, the man 
by reason of this 12 1b. weight 
upon his hands is working at 
a direct disadvantage; but I 
will make clear to you that it 
is entirely in his favour. For 
instance, when the man 
pushed without any weight 
at P, his thrust was entirely 
through P A, as above 
stated, but now, having to 
exert a vertical lift of 12 1b. 
to resist the weight at the 
handles, we must take that 
force into consideration. It 
is the vast importance of this 
force that Mr. Philipson does 
not understand, or he would 
not have dared to contradict 
you, Sir, in reference to 
your Fig. la, October 16th, 
1891. Let us suppose that 
in addition to exerting this 
vertical force of 12 Ib., he is 
also effecting a thrust down 
P A equal to60lb. LetPH 
represent the 12 Ib. lift, and 
PI the 60 Ib. thrust, then the 
resultant of these two com- 
ponents is ascertained by 
completing the parallelogram 
P HS I, and drawing the 
diagonal P J, which now 
represents the exact direction 
and magnitude of the result- f 
ant force exerted upon the v Wi: 
centre of the wheel A. I 
know that Mr. Philipson is neendicemend 
uainted with the fact that a line from A at right angles to 
A B will indicate the best possible direction of force to overcome 
the given obstacle. If he believes what he says to be true, he 
must admit that a force in the direction of P J is nearer to that of 
A 6 than is the force through P A. 

Again, to look at the question from another point of view. 
When the man pulls 43°7Ib. at the best angle, he cannot possibly 
avoid increasing his natural weight by 37°5, the pull through his 
arms, and the reacting force through his legs will be 43°7 Ib., and 
due to this being in an oblique direction, the result is a vertical 
transference of 37°5 lb., a horizontal thrust of 21-51b. at his feet, 
and a horizontal pull ia the opposite direction at his hands. There- 
fore, if the man does not effect a lift at P, he could never move 
the wheel, but by exerting his force entirely through P A he 
would, in co uence, add weight instead of reducing it, whereas 
by supporting the weight of 12]b., is he not clearly effecting very 
nearly a quarter of the transference required, and therefore is he 
not working to an advantage, and not disadvantage, as Mr. Philip- 
son tries to make out? If so, he must admit that the man has 
gained a distinct advantage by means of having the 12]b, taken 
from the wheel and placed upon his hands. 

To revert again to your article of October 1€th, in order to save 
the man an weer ene Bares pull, you transferred a given 
weight from the wheel to his hands, so that the resultant of that 
lift and the horizontal pull should be precisely equal to the man 
pulling at the admittedly best le. I now propose to do the 
same with the wheelbarrow. Knowing the diameter of the wheel 
to be 12in., it is clear that its radius A B must be 6in., which con- 
stitutes one arm of a lever, and BC, a line at right angles to the 
line of gravitation, will give me the other arm of the lever 5hin. 
Assuming that the total weight of 50lb. to be resting at the 
extremity C, it will take a force of 43°7 Ib. through the best angle 
A 6 to produce equilibrium. In order then to give the man stand- 
ing at P an equal advantage to one standing in a line A 6, proceed 
by drawing a line from P parallel with A 6—the best angle—and 
set off 43°7 equal parts cutting at 3", from whence drop a vertical 
cutting P A at 4” and complete the parallelogram by raising a 
vertical from P, and drawing from 3” a line parallel with P 4”. 
From this it will be found that there must be a vertical trans- 
ference of P 5", which equals 501b., and that in supporting this 
— by a thrust in the direction of P 3”, a force of 25 1b.—not 
26 Ib. as indicated on diagram—will be exerted through P A repre- 
sented by P 4", which should equal A B, and the man would have 
ey | the same 37°5lb. added weight on his feet when thrust- 
ing at P as when thrusting through A 6, and if the slightest 
additional force to that of 43-7 lb. would cause the wheel to rotate 
if applied at A through A 4, then the wheel would be caused to 
rotate just as freely with the same additional force applied at P 
through P 3”. 

Be it understood that it makes no difference whatever to the 
power required whether the man stands above or below the wheel ; 
and inasmuch as the force A 6 is in an oblique direction, there is 
@ resultant force of 25lb. through A B as the wheel is about to 
roll over B, no matter whether the force be applied at P or at A. 
This diagram, if carefully studied, will prove that in this case, if the 
man did not have the total load so distributed as to effect a vertical 





pressure, at the point of application of force P, equal to 501b., 
no amount of force heel 5 P A would effect rotation of the 
wheel. If so, then I ask again, What becomes of Mr. Philipson’s 
statements about what a man can or can not do with advantage! 
At a later date I will give an equally effective proof in an instance 
where the lift requi is nothing like the total load. Circum- 
stances at all times alter cases, and according to circumstances 
there must be a certain amount of lift, balance, or depression 
to produce the most economical results. Sometimes a lift is 
uired, sometimes a balance, and at other times a depression. 
“Scooter to the diagram, if a horse be placed in the position of 
that represented by No. 1, and be uired to pull through a 
horizontal trace over a friction pulley, and from thence attached to 
the centre of gravity of the load, he would require to exert a pull 
of 43-7 lb., provided the direction of trace from the friction pulley 
be parallel to A 6 and P 3”. The effort, so far as the horse is con- 
cerned, would be purely a horizontal one, but if a transference is 
made of 37°51b. from the load to the horse’s back, he needs only to 
pull 21°51b. through the horizontal trace to produce a resultant 
thrust equal to and parallel with A 6. 

In case of the two horses, Nos. 2 and 4, though one is above and 
the other below the wheel, the direction of thrust is in a line direct 
from their shoulders to and from the centre A of the wheel—each 
horse exerting its force along the line represented, would have to 
exert 50 lb. to lift a load of 501b., because the lever B F, at right 
angles to the force applied, is equal in length to that of BC. 

Again, Mr. Philipson does not seem to understand that a horse, 
when working with an inclined trace, is continually carrying and 
ps at the same time. In fact, he is very inconsistent in what 

e does and says. At one time he —_ that an angle of about 
15 deg. is the best angle for a horse, and at another time he admits 
that a much greater angle is better. Of course a greater angle 
means a greater weight to carry, and yet he says that a horse 
cannot pull and carry to advantage at thesame time. For instance, 
horse No. 2 is supposed to be pulling, but he is not, for he is 
thrusting just the same as No. 4, and it will be found by the 
parallelogram a 6 dc that the result of a 50lb. oblique thrust 
through A is equal to effecting a horizontal force of 44°51b. and 
a vertical lift of 261b. at the same time. So that in future, if it be 
true, as Mr. Philipson says, that a horse cannot do both these 
things together without suffering, he ought by all means to con- 
struct his carriages so that the horse’s trace can be fixed hori- 
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INTO PLAY IN PUSHING A WHEELBARROW 


zontally. But as I disagree with Mr. Philipson so completely, and 
can give satisfactory reasons for my disagreement, perhaps some 


| other coachbuilders will ultimately see the wisdom of so construct- 
| ing their carriages 


as to afford horses a relief which in the past has 
| been denied them, and from the simple fact alone that we have 
| not understood the best application of force under different 
| circumstances, 
| Now, for instance, hitherto although we have been dealing with 
| very light loads, it has in every case been necessary to add to the 
| horse’s natural weight, and in each case it has been to his advan- 
| tage that this should be done, on account of the conditions under 
| which he, or the man, has been caused to work. Again, it will be 
| noticed that the horse—No. 3—due to his traces being in the line 
| UBA, it would be impossible for him to exert the best angle of 
| thrust upon the wheel unless 50lb.—the diagram gives 49°5 lb. 
through inaccuracy of “‘scaling”—is transferred from the wheel 
to act vertically downwards from his back or shoulders ; there will 
also be 25 lb. U X—not 24 1b. as on diagram—exerted from A to U. 

It is a well-known fact that if a man finds difficulty in thrusting 
a wheelbarrow on to a kerb, if he will lower the handles he can 
then accomplish his task with comparative ease ; whereas, if he 
were not to resort to this plan he could not thrust a given load 
over. This fact is accounted for in this way. Let P A be the 
impossible angle, the weight upon the handles is 12 lb., the result 
of which, together with a 60 1b. thrust through P A, is equal to 
54°5 Ib. through P J. But if the handles be lowered to Q we shall 
find that the weight upon the handles is now about 14 Ib., 
due to the centre of gravity being brought further forward. 
This being so, if we raise a vertical, and set off fourteen equal 
parts cutting at T, and set off 601b. along Q A, we now find, by 
completing the parallelogram Q RST, that the diagonal Q S equals 
the resultant direction and magnitude of force, being 571b. To 
find out the levers thus determined by these resultants, draw the lines 
GD parallel with PJ and BD to and at right angles with GD, 
then BD will give the purchase of l}in. against BC 5}, so that 
a force PJ of 54°5lb. applied at D will only balance a weight of 
12°9lb. at C. Whereas, if you draw another line through A— 
which I have not shown—parallel with QS, and a line at right 
angles to that from A, it will be found that the leve of BD 
being only 1jin., it will be about 3in. or more, thus showing more 
than a two-fold advantage by lowering the hands from P to Q. 

All the other parallelograms show the necessary oblique, hori- 
zontal, and vertical forces to produce equilibrium, to which the 

ighest addition will cause the wheel to rotate over the kerb B, 

radford, February 10th. T. H. Brice. 





OVERLAPPING TWIN SCREWS. 


Sir,—Your current issue contains an able and very practical 
article on triple-expansion engines in’ the mercantile marine, 
written by Mr. Alexander Dalrymple. In referring to screw pro- 


pellers he points out that if a current of air be projected through 
the model of a windmill wheel, the wheel will rotate. Just for the 
same reason a screw propeller disconnected from the crank shaft 





will rotate if the vessel 


moving, either by sail power, towing, 





————— 
er 


or using another screw. The writer goes on to say that if w, 
charge the current of air with dust, and pan a beam of li ht 
along the air current, the resemblance of the wake, or dust a . 
pessing through the wheel, to a loosely twisted rope, is clear and 
istinct. If, then, another wheel be placed in the wake, so that its 
blades overlap the blades of the first wheel, he says that wo 
illustrate the reason why the after propeller of a twin-screw steam. 
ship tends to revolve faster than the forward. 
ow, the famous White Star steamships Teutonic and Majestic 
must be exceptions to the general rule, for in their case the port 
or forward screw, revolves one or two times oftener than the after 
or starboard propeller, every minute, The starboard screw is right: 
handed, and the port is a left-handed screw ; thus both work awa 
from the ship, or revolve outboard. All these particulars wil] nd 
found in THE ENGINEER in August, 1889. The reason for the for. 
ward screw rotating quicker than the after is, on reflection 
obvious. The race from the forward propeller strikes the after 
so that the blades of this latter screw, on moving upward across 
the track of the forward screw, act as a retarding agent to the flow 
of the water sternward. The result is, of course, the creation of 
loose water about the forward screw, and it will revolve faster jn 
consequence, 


February 22nd. HE.Ix, 





AN IMPOSTOR—A WARNING. 


Sir,—Permit me through the medium of your columns to set 
engineers on their guard against an impostor, who is preying 
chiefly on members of the Institution of Civil Engineers, | Pelion 
A short time since I received a visit at my private house from an 
individual who presented a letter, of which the following is g 
copy :— 

ie, 1 trust you will —e this very great liberty. Iama 
C.E. and surveyor, late an A.M.I.C.E. I have been a long time 
out of an engagement, through ophthalmia, in the North of 
England, unfortunately compelling me, with my wife, to walk to 
London to see James Forrest, Esq., Secretary of the Inst. C.E, on 
the lst inst. We were outdoors all last night, and walking all 
to-day without food. I have presumed respectfully to address 
you, in hopes you will kindly render me some little help, if only to 
get a bed for my wife to-night. Iam quite worn out, &c. I re. 
spectfully to be, your humble servant.” 

As in addition he told a pitiable tale, 1 rendered him some 
assistance ; but accidentally meeting him in the street a few days 
afterwards, looking anything but distressed, my suspicions were 
aroused as to his genuineness, and I communicated with the 
Secretary of the Institution, who informs me that he is an impostor, 
and that the written story is precisely similar, almost word for 
word, to appeals he has made to other members, on many of whom 
he bas imposed. He is invariably cautious never to go to the 
members’ offices, but to call at their private residences late in the 
evening. Description—Age about forty-six, height 5ft. 5in., grey 
side whiskers, dressed in light suit. TAKEN ly, 

London, February 23rd. 





PRIVATE TELEPHONES. 


Srr,—Have the Post-office authorities the sole right of putting 
up telephone lines and instruments, &c., i.¢., is anyone at liberty 
to put up a telephone line, &c., without consulting the P.O, 
officers—first, on their own ground; secondly, rtly on own 
ground and partly across neighbour's ground ; and thirdly, across 
or by the side of the public road? The above lines are only to be 

for private purposes, J.T. H 

February 18th. 


[Persons or firms are at liberty to erect lines of private wire, 
and supply instruments from one part of their property to another, 
or between two places of business belonging to the same person or 
firm, providing the communications are for their own use only, and 
not for let or hire. It is an infringment of the Postmaster- 
General’s monopoly to provide lines between separate persons or 
firms without a licence from the Postmaster-General. The Post- 
master-General cannot erect wires across private property without 
the consent of the owners, nor can he erect lines on public roads 
without the consent of the body controlling such roads. Therefore 
he has no special powers to prevent others from doing so, always 
supposing his monopoly as to communications is not infringed. 
The Telegraph Act of 1868 gave the monopoly as to communica- 
tions. The lines are erected under the Telegraph Act of 1863, 
modified by the later Act of 1878, which gave the Postmaster- 
General the right of appeal against unr ble obstruction on 
the part of vestries or other public bodies.—Eb. E.] 








STEAM UV, MANUAL FIRE ENGINES. 


Sir,—My attention has been drawn to the paragraph in your 
last issue on the above subject. The Fire Appliances Manufactur- 
ing Company was the first to advocate the adoption of small steam 
fire engines in lieu of a manual or hand-worked engines. The name 
of the Fire Appliances Manufacturing Company, therefore, being 
associated with the movement as its originators, your reference to 
the subject in your columns, coupled with the name of another 
firm, is most prejudicial to the former and confusing to the public. 

I trust that you will allow this letter to appear in your next issue 
to remove any misapprehension. F. MarTEN Hag, Manager. 

9, Moorfields, London, E.C., 

February 22nd. 








CrysTaL PALAcE ENGINEERING SociETy.—On the 16th inst. a 

per was read and discussed on “‘ Electricity as a Motive Power on 

ramways and Railways,” by Mr. Alfred H. C. Olley, student, 
in the new lecture hall of the engineering school; Mr. J. W. 
Wilson, principal, in the chair. Having briefly dealt with the 
theory of the generation of electricity by dynamo machines, the 
author went on to describe the early motors and reversible 
machines, The subject of secondary batteries and the process of 
charging was explained. The advantages and etenningse of 
the various systems of supplying the motors of cars was considered, 
comprising the overhead, conduit and secondary battery systems. 
Various tramways now working were described, and a trial of an 
electric locomotive on the elevated railway of New York and the 
electric railway at Portrush, in Ireland, were considered. 


FLY-WHEELS AND UNCHAINED LicutninG,—There is nothing 
funny about a boiler explosion or the breaking of a fly-wheel, but 
the accounts of such accidents printed in the daily papers some- 
times approach the ludicrous, The following, for instance, is taken 
from an account of a fly-wheel accident in Cincinnati as it appeared 
in the Gazette of that city:—‘‘The wheels revolve madly, moved 
by a maniac engine. Pandemonium, the great ante-chamber of 
imps and demons, could not have been a more indescribable place 
than was the engine-room. The engine ran away with the belt, 
and the wheels—fiy-wheel, cog wheels, emery wheels, and driving 
wheels—went round and round with the furious velocity of lightning 
unchained, The great rooms were filled with ominous creaking 
noises, the very atmosphere became heavy and oppressive as the 
revolving instruments fanned it with a hot, danger-laden breath. 
Then, after detailing how fragments of an emery wheel “‘flew 
abroad at tangents,” and a piece of the fly-wheel “‘ went vertically 
up into the air, and descended in a parabolic curve, flying east- 
ward,” the reporter adds: “ The silence of death followed e din 
of destruction. The wheels stood still and the belts fell limp and 
motionless from the crippled pulleys.” Luckily there was nobody 
hurt on this occasion, otherwise language would have failed to 
convey the reporter's ideas,— Power. 








Fes. 26, 1892. 
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EDMISTON’S FEED-WATER FILTER 
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Fig a. 


EDMISTON’S FEED-WATER FILTER. 


Tue object of this simple but at the same time very useful 
and important apparatus, which we have recently seen 
fitted to a modern marine engine, and which we illustrate 
above, is to filter the water of marine, land, and. other 
boilers, and also to extract the oil, grease, copper, free acid 
and other impurities, and a description of it will not be 
without interest to marine engineers, steamship owners, and 
others. 

Until recently engineers have not been impressed with the 
dangers incidental to cylinder oil being carried over into the 
boilers in the feed-water, but it has been found that this 
oil, combining with other solids in the water, forms a scale 
on the furnace crowns and other parts of the boiler which is 
not easily removed, and that this scale, although apparently 
harmless, is a very bad conductor of heat. This is the case 
to such an extent that a very thin coating of it is sufficient 
to cause the furnace crown to become heated to a dangerous 
limit, and to lead ultimately to its collapse or partial 
collapse. There is very little doubt that many mysterious 
cases of collapse or partial collapse of the furnace crowns in 
boilers using fresh water, when there was the normal 
amount of water in the boiler and no apparent cause for the 
collapse, have been due to the formation of a scale such as 
above described, the dangerous nature of which has not been 
recognised, although a very thin coating of it is much more 
injurious than a considerably thicker one of the ordinary 
salt water scale. Thus it is of very great importance that 
the whole of the cylinder oil and other impurities or solid 
matter should be prevented from getting into the boilers, 
and more especially so where the working pressure is 160 lb. 
to 200 lb. per square inch. 

The very fine material which our steelmakers place at the 
disposal of the boilermakers has, fortunately, prevented any 
loss of life or serious accident from these failures, as the 
furnace crown has simply come down without fracture taking 

lace, and thus it is probable that many instances of such 
ilure have not become generally known. 

The object of the feed-filter is to eliminate from the feed- 
water all the oil and any other substances in it, and an 
inspection of the filtering medium after being a short time in 
use, demonstrates beyond a doubt the necessity of such 
filtering and the efficiency of the present invention for that 
nee ge By the use of the filter the boilers can be kept free 

m scale and perfectly clean, and the liability of failure of 
furnace crowns, with the consequent annoyance, delay, and 
expense of repairs, as also the expense of cleaning, very 
much reduced. This is of considerable importance in an 
ordinary cargo vessel, and of still greater importance in the 
case of a high-speed Atlantic liner evaporating 2000 tons of 
water per day. In the former case the filter cloths require 
to be removed and cleaned after four or five days’ use, and 
in the latter the amount of oil, &c., extracted must be so 
great as to require cleaning much more frequently, the 
time varying according to the number and size of the filters 
employed. 

ig. 1 is a plan of the filter and Fig. 2 an elevation, also 
partly in section. A is the feed pipe leading from the feed 
pump and branching off into two or more branches A!, each 
supplied with a stop cock or valve B; © is a strong box or 
chamber communicating with the branch pipe A}, the cover 
or lid of which, H, is removable and secured by nut and 
screw bolts. This box contains a series of perforated plates 
I, which are kept at equal distances apart by spacing frames 
J of metal or other material, enlarged views of which are 
shown in Figs. 8 and 4. These plates and frames are kept in 





Fig 4. 












place by set screws K, to which hangs a cage or series of open , The steam is then shut off, the cock F closed, and the filter 


zinc plates L, so arranged as to allow a 


water among them. S § are stout cloths, preferably flannel | 
in two thicknesses, which are secured to the plates 1; T isa | the same time, the valve P is opened and the feed-water 
passage formed entirely through both plates I and frames J. | enters the boilers through the pipe O without passing through 


This may be on the floor of the box or a little above it, as 
shown on Fig. 3, and is preferably arranged with a valve or 
plug W, to prevent the water passing in the direction of the 
arrow, but opening with pressure in the opposite direction. 
This valve can, however, be controlled by a screw V from the 


outside, as shown in Fig. 2; orifices U,'shown by dots in | 


Fig. 3, pass down through the frames to the passage T, to 
admit the dirt to fall into it. To these boxes exit pipes M! 
are attached, provided with a stop cock N similar to B, which 
merge into a single pipe M leading to the boilers. D is anair 
vessel, en fitted on the delivery side of the filter; O is 
a pipe connected to the pipes A and M, and provided with a 
cock or valve P, by means of which the feed-water can be 
passed directly to the boilers without going through the 
filter, if at any time both valves B had to be shut down. 
Q Q' are nozzles or stop cocks by which steam can be admitted 
to either of the filters, and F is a blow-off cock or valve. 

The valve P being shut, and one of the valves B being open, 
the feed-water passes through A A! to the corresponding 
chest C. The valve W being automatically closed against 
the force of water, it has to pass through the various 
flannel] sheets until it arrives opposite the cage L, and in 
the course of this passage it has been filtered from all but 
the very finest solid material. At L it comes into contact 
with the zinc plates, which are in electrical contact with the 
iron or brass screws K, and any acids present in the water 
combine with the zinc, and form a neutral salt not injurious 
to the boiler. The water then passes through the valve N 
and pipe M! to the delivery pipe M. After a time the cloth 
filter will get somewhat clogged with dirt, and this will 
increase until the water will have a difficulty in passing 
through. An indication of this will be given 4 the rising 
of the pressure gauge G; but if this be not pe wcll the 
safety valve E will soon open and allow the water to escape. 
Any ordinary alarm attachment can be connected to the 
safety valve, so that when this is open an alarm will be given. 
The engineer, finding that the filter is clogged, immediately 
opens the other valve B, and closes the one connected with 
: cv spent filter, and thus passes the feed through the other 

ter. 

In order to clean a spent filter the valve N connected with 
it is shut down, and steam passed into it by means of the 
cock Q in the opposite direction to which the water flows. 
While the filter was in action the pulsations of the pump, 
combined to some extent with the action of the air vessel D, 
especially when the latter is fitted on the delivery side of the 
filter, had kept the flannel in a constant state of tremor, thus 
causing the dirt settling on the flannel to fall down to a con- 
siderable extent and enter the age T, which, however, 
has up to this time been amsek iy the valve W. When, 
however, the steam is let in through the cock Q the valve W 
opens automatically or is opened by means of V, and all this 
dirt is forced out at once and escapes through the cock F, 
which is also opened. The valve W is now closed by means 
of the screw V, and the steam forced to pass through the 
flannels, thus driving out most of the dirt which was lodged 
in them, and which then falls into the passage T, and by 

ain opening the,valve W this dirt is driven out as before. 
The cock F is then closed, and the whole chamber C thus 
becomes filled with steam, and the little remaining contents 
of the filter well boiled, and by again opening W ard F 
nearly all the remaining dirt in the chamber is removed. 


| 





free passage of the | is ready for use when the companion one is fouled. 


If by any chance both filters are fouled or out of order at 


the filter. When the filters are found to be extremely dirty 
or defective and cannot be sufficiently cleaned by the aid of 
steam, the covers H are removed, the various plates and 
frames I and J taken out, and the filter cloths cleaned or 
renewed as necessary. If necessary the s within the 
flanges J can be filled with charcoal or other purifying sub- 
stances, and a layer of asbestos, slag, charcoal, or other 
material can be used to take off the larger part of the im- 
purities before entering the filter. 

The filter can also be placed on the suction side of the 
feed-pump, as shown in Fig. 5, and be worked solely by the 
suction of this pump. In this case the air vessel D and 
safety valve E are unnecessary, and the pressure gauge G is 
replaced by a vacuum gauge G! placed at any point between 
the pump and the filtering diaphragms, but preferably on the 
delivery end of chamber C. When working in this manner, 
or with only a slight pressure, it is desirable to form the 
filtering layer of sponge, wool, or other very porous material. 

The filter can also be placed between the hot well or 
bottom of the condenser and the feed pump, and connected 
to the exhaust steam-pipe leading to the condenser in such a 
manner that the impurities in the exhaust steam are arrested 
before they reach the condenser, and are passed into the 
filter, being thereby arrested before they reach the pumps. 
The details of this arrangement will be seen from Fig. 5, 
where X is the condenser and A the feed-pipe to the filter, 
which is shown connected to the bottom 2 of the condenser, 
the latter thus forming the hot well, or this pipe may be 
connected with the usual form of hot well z', as shown in 
dotted lines in Fig.5; the pipe M leads from the filter to the 
feed-pump and through it to the boilers. The exhaust steam 
from the engines to the condenser passes through the pipe 
X!, into which is introduced a trap X°, with a diaphragm X? 
placed transversely to the flow of the exhaust steam. This 
steam impinges on the diaphragm, and the dirt and oil held 
in suspension, and any steam that may condense in the pi 
is thereby caused to fall down into the trap below the 
diaphragm. A pipe X‘ leads from the bottom of this trap to 
the filter on the side nearest the condenser, so that all the 
oil and dirt carried along by the exhaust steam from the 
engines is deposited in the filter, and the purified water from 
the trap is passed again into the boilers along with the water 
from the bottom of the condenser or hot well. 

When it is desired to introduce soda or other chemicals 
into the feed-water, so as to form neutral salts with some of 
the impurities in the water, it is placed in the cup Y through 
the cap Y', and this cup being connected to a steam pipe Q?, 
the soda or other chemicals can be discharged into the filter 
and so passed into the boilers. 

The filter can also be worked with a vacuum or very small 
pressure without the aid of a pump, as shown in Fig. 6. In 
this case the filter is placed in the reverse position to that 
shown in Fig. 5. The delivery pipe M is connected with the 
condenser, its end opening within it at a point above the 
level of the water, so as to communicate with the vacuum 
space in the condenser, and the pipe X* from the trap is led 
to the suction side of the filter. The water from the trap X? 
is drawn through the filter by the difference of vacuum in the 
pipes X! and M and the small head of water in the trap X? 
and connecting pipe X*. Instead of connecting the pipe X* 
with the trap for the purpose of purifying the water of con- 
densation from the pipe X’, it can be connected with a tank 
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X° or other supply of water, as shown in dotted lines Fig. 6, 
the filter being worked as before by the difference of vacuum 
in the pipes M and X' and the head of water in the tank and 
supply pipes. 

Fig. 7 shows how the filter can be used in combination 
with a feed-water heater. The latter, which is preferably 
placed on the delivery side of the filter, may consist of a chest 
Z provided with an inlet Z', an outlet Z°, a blow-off cock Z?, 
and a sinuous or convoluted steam pipe Z*‘ passing through 
the chest. Portions of the pipe within the chest may 
enlarged as shown. Steam from the boiler enters at Z5, and 
passes out at Z® to the bottom of the boiler. The water 
passing from the filter through the chest Z has its tempera- 
ture raised to such an extent that a portion of the lime salts, 
&c., in the water is deposited within the chest before the 
water enters the boiler. These salts may be blown off at 
intervals through the cock Z?. 

We hope shortly to give some interesting details of the 
results of experience with these filters in some of the vessels 
to which they are fitted, among which we may mention 
several of the principal Atlantic and Cape Royal Mail 
steamers. 








A NEW LAMP FOR RAILWAY USE. 


A LAMP has lately been brought out by Messrs. Perrett and 
Mayhew, which is intended for railways and similar purposes, 
and presents certain novel features. Two forms are in use, 
the one being designed to burn paraffin in places which, 
although exposed to draughts, communicate no motion to the 
lamp itself, and the other to consume colza oil under con- 
ditions in which the lamp is subjected to severe shaking, 
such as is inevitable for the head light or tail light of a train. 
The appearance of a typical lamp of the former class may 
be gathered from the figure. The peculiarity of the lamp is, 
that although burning paraffin, it has no chimney, the whole 
body of the lamp, which must, of course, therefore be air- 
tight, functioning as such. 

The air supply is taken in through the conical metal top 
and passes down an annular space surrounding an internal 
chimney, and thence to the four tubes, one at each corner of 
the case, to the bottom of the oil reservoir, whence it flows 
upwards through an annular opening surrounding the wick 
holder. By thus bringing the air supply directly and in a 
concentrated stream to the base of the wick, an up draught 
is obtained, similar to that which is usually produced by the 
aid of a glass chimney surrounding the flame. On account 
of the necessity for completely closing the case of the lamp, 
the wick is adjusted by a vertical spindle passing through the 
bottom and gearing by bevelled cogs, with the usual hori- 





zontal spindle for raising and lowcring the wick. In order 
to facilitate the removal of the oil reservoir, the horizontal 
spindle is discontinuous, the end of one half being in the 
form of a fork with flattened sides, and that of the other 
being single and similarly flattened, so that while being 
able to transmit a rotary motion, it is yet capable of 
immediate disconnection. 

It is stated that this lamp has withstood conditions of 
weather sufficiently severe to extinguish stationary railway 
lamps of the ordinary pattern. A better light is also claimed 
on account of the absence of a second layer of glass through 
which it has to be transmitted, but no direct photometric 
results are brought forward in proof of this assertion. The 
cost of chimney glasses, which is often far from inconsider- 
able, is certainly saved. 

The second type of lamp, for use on moving vehicles, differs 
from that already described mainly in having the air supply 
brought simply into the lamp case instead of being concen- 
trated directly upon the flame. On account of this, paraffin 
cannot be burned, as the draught is insufficient. The use of 
colza has, therefore, to be retained, but a better and less 
smoky light is secured, and the lamps are much less liable to 
blow out than with the ordinary pattern. The lamp has 
proved satisfactory when tested by actual use as a tail light. 
The principle appears sound, and is applicable to many pur- 
poses, such as the lighting of streets and vehicles, especially 
those already legally compelled to carry lights, viz., cycles. 








Society or ARTs.—Prof. William Robinson, of Nottingbam, is 
about to deliver a course of four Cantor lectures on “‘ The Uses of 
Petroleum in Prime Movers,” before the Society of Arts, on succes- 
sive Monday evenings, the first lecture being on Monday next, 29th 
inst. After dealing with the subject generally, the lecturer will treat 
of petroleum oil engines, oil gas, and gaseous fuel for steam boilers, 
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Block signals.—The Chicago and North-Western Railway Com- 
pany has awarded a contract to the Hall Signal Company for the 
equipment of 87 miles of double track line with the Hall system of 
automatic block signals. The contract amounts to 200,000 dols., 
and the plant will include 201 block signals, 52 highway and railway 
crossing signals, and 187 switch connections. The Hall system 
with track circuit was at first considered, but the wire circuit has 
been adopted, as the road has a good deal of cinder ballast which 
would have had to be replaced with other material of less con- 
ductivity. The wires will be laid in wooden boxes buried in the 
ballast between the tracks, The system is already in successful 
operation on several roads. The signal consists of a flat circular 
box mounted on a post, and having a circular aperture, at which 
a red disc is displayed when at the “danger” position, and a white 
disc at the “track clear” position. The signal is normally at 
‘track clear.” A track lever depressed by a passing train sets the 
signal at ‘‘danger,” at which position it remains until the train bas 
set another signal, when the first one is cleared or automatically 
set at ‘track clear” by the electrical connections worked by a 
track lever 1500ft. beyond the second signal. The signal will 
automatically fly to ‘‘ danger” in case of the battery giving out, or 
any failure of the wires or apparatus, Green has been adopted for 
the ‘track clear” night signal, to prevent confusing the signal 
with other lights when approaching large towns or cities. The 
block sections are 4 mile long in the suburbs and 1} miles on the 
open track. All the switches on each block section are connected 
with the signal, and the opening of a switch from the main track 
will set the signal at ‘“‘danger.” The use of automatic signals is 
quite extensive on American roads, and has been found very 
successful, 

New York bridges.—A big bridge scheme now before the New 
York State Legislature is that of the Manhattan and Long Island 
Bridge Company. The first bridge is to cross the East River, 
connecting New York and Long Island City, and having a pier on 
Blackwell’s Island — see the map accompanying the article on 
** New York Rapid Transit” in a recent issue of THE ENGINEER. 
This bridge would be for vehicles, foot p gers, and some system 
of street railway traction ; horse, cable, electric, steam, or other 
power. The other section of the Bill provides for a viaduct or 
series of bridges. Starting from Steinway, a suburb of Long 
Island City, it is to cross the East River with a channel span of 
600ft., run over Ward’s Island by a viaduct or trestle to a point 
opposite One Hundred and Sixth-street, New York, where it will 
cross the Harlem River with a span of 680ft. Then from the 
eastern end of this span the roadway will be continued along the 
west side of Ward’s Island, cross Little Hell Gate, which separates 
Ward’s and Randall’s Island, with a span of 300ft. Then the 
Harlem will be bridged again and the roadway continned, crossing 
the Harlem Hills to Morrisania by a span of 250ft. This scheme 
is for foot, vehicle, and railway traffic, forming connections between 
the Long Island Railroad and the New Ycrk Central Railroad, and 
New York, New Haven, and Hartford Railroad. The Harlem River 
spans would be draws, with a headway of 24ft. The East River 
bridges must be 150ft. high. The capital stock of the company is 
to be 1,000,000 dols., with power to increase to 15,000, dols. 
Among the incorporaters are several members of the King Bridge 
Manufacturing Company, a large bridge-building concern, and Mr. 
Charles F. Stowell, engineer to the New York State Railroad 
Commission. 

New York State canals.—During the season of navigation of 1891, 
the traffic on the canals amounted to 4,563,472 tons of freight; of 
which 3,190,331 tons were carried east, and 1,373,141 tons carried 
west ; while 2,651,838 tons were through freight and 1,911,634 tons 
way freight. The lock lengthening work now in progress is con- 
sidered insufficient. Additional improvements are recommended 
with a view to permit the navigation of boats with much larger 
cargoes, and with a further view toa more rapid delivery of cargoes 
between the points uf production and consumption. This latter 
point involves an increase of motive power for the propulsion of 
boats over that which is now used. There were about sixty steam 
canal boats in service in 1891, and these were the only ones that 
made much profit from the carrying trade, owing to the low 
prices, 

Vaporised oil fuel.—The use of vaporised petroleum for fuel in 
the hot blast heating furnace in the shrinking pit at the Washing- 
ton ordnance shops has been so successful, that a plan is under 
consideration to use it in the furnaces of the boilers used in the 
shops, instead of coal. If this should prove successful, there would 
be a considerable saving in the first cost and handling. It is pro- 
posed to store the fuel in tanks sunk in the ground, at a safe 
distance from all buildings, and convey it in pipes to the boiler 
house, where it would be vaporised and blown into the furnaces, 

Eighty-pound rail section.—The Great Northern Railway has 
adopted for its extension to the Pacific coast a steel rail section 
weighing 801b. per yard. Its dimensions are as follows :—Height, 
5in.; width of e or flange, 4?in.; depth of head on centre line, 
1ihin. ; depth of web on centre line, 2}in.; thickness of flange on 
centre line, 34in.; width of head, 2hin. The head has vertical sides, 
atop radius of 12in., top corners of ,*;in. radius, and bottom corners 
of lin. radius. The web is ~;in. thick at the middle, with sides 
curved toa radius of 12in., and connected to the head and flange 
by fillet curves of jin. radius, The edges of the flange are vertical, 
with top and bottom edges rounded off by curves of jin. radius. 
The fishing angles of under sid2 of head and upper side of flange 
are l4deg. The bolt holes are jin. diameter, with the centre of 
the hole 2hin. from the bottom of the rail. 

Cable cars.—An order has been given for 100 cars for the new 
cable railway on Broadway, New York, which is to be in opera- 
tion thissummer, The cars will be 3lft. 6in. long, 8ft. wide, and 
7ft. Gin. high inside. The end platforms wili be 8ft. wide and 5ft. 
long. Some combination cars will be used, having open seats at 
one end. The cars will be carried on four-wheel trucks, which will 
be fitted with safety guards and rubber bumpers. The cars will 
accommodate 115 persons sitting and standing. Owing to the 
enormous traffic, cars with chair seats or cross seats and a central 
gangway cannot be used, as in other cities, but they will have the 
ordinary side seats, 

Street car motor.—The North Chicago Street Railway Company is 
experimenting with a steam motor imported from Belgium, and to 
be tried in the suburban service. The engine was built by Carels 
Brothers, of Ghent, and is an ordinary street car motor, carried on 
four wheels 3lin. diameter, fitted with a condenser and smoke con- 
suming apparatus, and weighing about 20,000 lb. It can haul two 
cars at about the speed of the cable cars, and its maximum load is 
said to be ten loaded cars. 

New York city.—During 1891 the daily water supply from the 
Croton watershed averaged 150,000,000 gallons, except from 
November 4th to 24th, when it had to be reduced to 120,000,000 
gallons on account of the depletion of the storage reservoirs and 
lakes. The full supply has been resumed and the storage resorvoirs 
are partly refilled. In extending the water service, 18°29 miles of 
water mains were laid in the year, and the distributing system now 
includes over 685 miles of water mains. The drafts upon stored 
water from May 17th to December 11th amounted to 17,000,000,000 
gallons, or nearly 82,000,000 gallons per day. The total area of 
new pavements laid is 595,766 square yards, covering 27} miles of 
streets. There are now about 3/1 miles of paved streets on Man- 
hattan Island, of which 27? miles are of asphalte, 22} miles of 
macadam, and 321 miles of stone pavements. In extending and 
improving the sewerage system eight miles of new sewers were 
built, and there are now 444} miles of sewers, with 5314 receiving 
basins, on Manhattan Island. The lighting service has been ex- 
tended to 18 miles of additional streets, and the city now lights 
531 miles of streets, docks, and bridges and 69 acres of public parks 
and places with 27,083 gas lamps, 1199 electric lamps, and 140 








naphtha lamps. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent. ) 

THERE was an improved feeling on ’Change to-day in Birmingham 

concerning the action of the colliers in the matter of the proposed 

—— week. Since last report, meetings of the men have been held 

in different parts of the district, and resolutions have been passed 

agreeing to abide by the Wages Board, and not to take action with 
the Federation. 

The decision of the Rowley and Blackheath miners not to strike 
has created a good deal of surprise in some quarters, since the 
miners there sent delegates to the Manchester Conference to sup- 
port the cessation of work, but the delegates for this district 
defend their action on the ground that at least one-half of the 
Staffordshire colliers were not represented at the Conference, 

The coal trade sliding scale figures show that the average selling 
prices of fuel in South Staffordshire and East Worcestershire, 
since the end of 1888, have been:—November and December, 
1888, and January, 1889, 5s, 6-91d.; February, March, and April, 
1889, 5s, 9:85d.; June, July, and August, 1889, 6s. 0 88d. ; 
September, October, and November, 1889, 6s. 7°44d.; January, 
February, and March, 1890, 7s. 604d. The absence of the 
accountant’s return since 1890 seems to have been tacitly acquiesced 
in by both masters and men. It is understood that since March 
of that year coal prices have been declining, and that if the sliding 
scale had been strictly adhered to colliers’ wages would have been 
reduced some time ago. In North Staffordshire, however, a play 
week seems certain to take place. A conference of owners and 
delegates was held at Stoke-on-Trent on Tuesday, at which the 
delegates presented the request of the Federation that the owners 
would allow the men to come out for a week without handing in 
notices. This, however, the employers refuse to do, and it is 
understood that the men, having already decided to abide by the 
Manchester Conference, will hand in their fortnight’s notice on 
Saturday. 

& The opinion of the future of business entertained by the chair. 

man of the Sonth Staffordshire trade can hardly be called bright. 

Speaking at the annual meeting of the Wages Board this week, 

Mr. Hingley, M.P., said that they could not 4 for any sub- 

stantial improvement in trade in the present year, but by avoiding 

strikes and lockouts much evil might be prevented. He sincerely 
trusted there might be no more reductions in prices, 

The business transacted at the meeting consisted in the adoption 
of the annual report, and the approving of the proposed amalga- 
mation of the Northern and Staffordshire wages sliding scale. A 
unanimous resolution in favour of this amalgamation was arrived 
at on the part of the operative and masters’ sections of the Board 
alike. Concerning wages in the past year, it was reported that 
for four months they had been at 8s. 6d. per ton for 
puddling, for four months 8s. 3d., and for four months 
again 8s, The new wages scale which had been inaugu- 
rated in the sheet iron trade was, it was reported, working 
satisfactorily, and it was believed that the whole of the sheet iron 
trade of South Staffordshire and Shropshire were now acting in 
conformity with the arrangement. In accordance with a request 
from the operative side of the Board, the meeting appointed a 
committee to commence a revision of the rules, a matter which 
the men’s president said had been too long delayed, and which 
sometimes led to the fear that the rulings of the committee in 
matters of wages disputes at individual works would not be 
accepted, 

Prices in the iron trade do not show any revival on the week, and 
merchants and consumers alike are ordering for immediate re- 
quirements only. Business has to be done at very low figures, 
but makers state that with present’ prices of coal and pig iron, 
lower quotations are impossible. Marked iron is selling at the 
former basis of £8 to £8 12s. 6d.; best merchant sorts are £6 15s. 
to £7 ; second qualities, £6 10s.; and common, £6, The marked 
bar makers are sending away about the usual quantities of iron, but 
the present aggregate production of these descriptions is insufficient 
to keep the mills on more than half time. 

The sheet and hoop department is quiet, and the threatened 
strike of colliers has failed to stimulate buying. Values of sheets 
bave not been so low for a long time past, and the underselling is 
attributed to the absence of the trade combination which prevails 
as regards hoops and strip. Sheets, singles, are quoted at £7 to 
£7 5s.; doubles, £7 5s. to £7 10s.; and lattens, £8 5s. Hoops are 
£6 12s, 6d. nominal, and gasstrip £6 7s. 6d. 

Some irritation has been caused among the members of the 
galvanised iron trade of the district owing to the action of the 
railway companies in giving notice that, under the provisions of the 
Railway Rates Acts, they will in future charge for the weight of 
the cases containing sheets. This will entail cost in the execution 
of shipping orders where the cases are of unusual weight. It 
remains to be seen whether the Galvanisers’ Association will be 
able to take any steps in the matter to induce the railway com- 

nies to withdraw the notice; but at present the feeling has 

ome very strained between the carriers and manufacturers, and 
certain makers refuse under any circumstances to pay what are 
termed “arrears,” and which in some cases the companies have 
claimed to the amount of £1000 and more. In one such case the 
manufacturers have sent to the railway company to close their 
account at the end of this month, and have given instructions to 
another company to make arrangements for delivering to the 
works 1000 tons of black iron per month. The recent railway rates 
agitation is held responsible for what must produce a dislocation 
of trade. 

The pig iron trade is comparatively firm, but this is partly 
owing to the low stocks and limited production. Very little new 
business is being done, sellers mostly confining themselves to the 
making of deliveries under old contracts. Staffordshire all mine 
pigs continue at 62s, 6d. per ton; part mines, 42s, 6d. to 45s., and 
common 37s. 6d. Imported pigs are 45s. to 45s, 6d. nominal, for 
Northamptons, and 46s, for Derbyshires. 

A contract of unusual magnitude for iron ore has, it is stated, 

just been effected by a Birmingham metal broker with a Swansea 
metallurgical firm. The contract consists of 7000 tons of Lake 
Superior argentiferous iron ore, containing 300 ounces silver and 
two of gold per ton, so that in the aggregate there are no fewer 
than two million ounces of silver and two thousand ounces of gold. 
The entire value is estimated at over half a million pounds sterling. 
The first consignment will arrive at Swansea early next month. 
Steel masters in this district express much interest in the 
circumstance that application is about to be made to the Privy 
Council for an extension of the patents for the manufacture of 
basic steel for a further term of seven years. The basic process 
has been a great acquisition to this district, and no opposition is 
likely to be offered from our steel masters. On the contrary, it is 
their view that the inventors deserve all the money which they 
can fairly get out of the process. : 
At the annual meeting of the Patent Nut and Bolt Company, 
held in Birmingham on Wednesday, the accounts showed a net 
profit of £41,831, out of which it was proposed to pay a5 per 
cent. dividend on the preference and a 10 per cent. dividend on 
the ordinary capital of the company. The chairman, Sir J.D. 
Weston, M-P., said that though they had earned £9000 less than 
the previous year, the earnings of the year were in excess of 1889, 
and compared favourably with any of the last ten years, The 
stocks stood at £7000 more than in the previous year, but this 
was done to cover contracts. £19,000 would be carried forward to 
this year’s account, and though this year’s prospects were not so 
good as some previous years, yet the future of the company was 
well assured. 
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South Staffordshire and East Worcestershire shows no present 
signs of abatement. The masters have offered a 20 per cent. 
advance, as against 50 per cent. advance originally claimed by the 
men ; but as the masters will not concede a further 10 per cent. 
the men have come out, and threaten to compete with the em- 
loyers by the establishment of co-operative factories, It is 
Pardly, however, thought likely that the latter movement will 
meet re much success, the same thing having been tried before, 
but failed. 

An important movement bas been initiated at Birmingham, for 
the establishment of a Central Board of Conciliation for the regu- 
lation of labour disputes, The proposal originated with the Trades 
Council, who approached the Chamber of Commerce, and that 
body have consented to formulate a scheme in conjunction with 
the men’s delegates. It is expected that the Board, if established, 
will have the control of labour questions affecting some 70,000 
operatives. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester.— Business in the iron trade of this district remains 
in much the same unsettled and unsatisfactory condition as reported 
for the last two or three weeks, the continued downward movement 
in Scotch warrants checking all buying of any moment. 
There is necessarily a weaker tone generally throughout the 
market, and merchants are underselling, but for the most part 
makers are holding with remarkable firmness to their prices, and 
certainly they are in no position to follow the downward course of 
speculative iron, 

There was about a full average attendance on the Manchester 
Iron Exchange on Tuesday, but only a very limited business was 
reported in either pig or finished iron, Lancashire makers of pig 
iron still quote onthe basis of about 463. for forge, to 47s. 
for foundry, less 24, delivered Manchester; but so far as 
this market is concerned, these figures are altogether nominal, 
and where business of any moment is being done, it has to 
be at substantially lower figures, which can be quoted where local 
makers have more favourable rates of carriage; and for delivery 
at Warrington, Lancashire forge iron is being offered at about 
43s, 6d., less 24, at which figure some moderate transactions have 
been put through. Lincolnshire iron, if anything, is a trifle easier, 
and can be obtained at 44s. for forge, to about 44s. 6d. for foundry, 
less 24, delivered Manchester; but these figures scarcely represent 
the genoral quotations of makers, which, in some instances, are 
quite 6d. to 1s. per ton above these prices, Derbyshire iron 
remains nominally unchanged, quotations averaging about 45s. and 
46s. for forge, to 48s, and 49s, for foundry, less 24, delivered 
Manchester; but at these figures there is practically nothing being 
done. Middlesbrough iron continues extremely firm, and some of 
the special named brands are not quoted under 45s. 6d. net cash, 
delivered Manchester ; but there are ordinary good brands obtain- 
able at 6d. to oe ton below this figure. For Eglinton makers 
still quote 48s. 6d., and for Glengarnock 50s. net cash, delivered 
Lancashire ports, but merchants are offering freely at quite 6d. 
under these figures. 

Finished iron makers still report only a very slow hand-to-mouth 
business coming forward, and prices are scarcely being maintained 
at late rates, Good qualities of bars are not actually quoted below 
£6 per ton, delivered Manchester, but under this figure has been 
taken in some instances for favourable specifications. Sheets 
average £7 5s. and £7 7s, 6d. for merchant, to £7 12s, 6d. and 
#7 15s, for galvanising qualities, with the usual extras for doubles, 
oe £6 7s. 6d. for random, to £6 12s, 6d. for special cut 
engths, 

The steel trade remains in a generally inanimate condition, with 
prices about as last quoted. The minimum quotation by makers 
for hematites remains at 56s., less 24, delivered Manchester, but 
warrants are obtainable at 2s. 6d. below this figure. Steel billets 
average £4 10s. to £4 12s, 6d., delivered here. For steel plates 
there is very little business offering, and makers ask about £7 5s, 
for good boilermaking qualities, delivered in the Manchester 
district, but orders for quantities could be placed for less. 

In most branches of engineering a decided slackening-off is 
reported, and during the last two or three weeks there has been a 
considerable increase in the number of men coming out of employ- 
ment. So far as the marine engineering and shipbuilding industries 
are concerned, trade is in an extremely depressed condition, with 
little or nothing,in the shape of new work coming forward. In the 
Liverpool district the boilermakers and platers have submitted to 
a reduction of 5 per cent. on piece work; and, with regard to the 
fifty-three hours’ movement, this would seem to have been almost 
abandoned. Recently I mentioned that as a compromise the 
employers had offered to concede the fifty-three hours, provided the 
men would accept the same arrangement as to overtime as prevails 
on the North-East Coast, where the fifty-three hours is in opera- 
tion, This ag oy was only a fair and reasonable one under the 
circumstances, but, as it would involve a substantial concession on 
the part of the men with regard to overtime, they appear to have 
allowed the whole matter to remain in abeyance, and nothing fur- 
ther has been heard with regard to the notices to cease work, which 
should have expired fully a month ago. 

_By a very simple arrangement, Messrs, 0. M. Row and Co., of 
Liverpool, have introduced a valuable improvement in connection 
with condensers and water heaters. This arrangement, as applied 
to condensers, consists in so indenting the tubes as to effectually 
break up the volume of steam and check its passage, thus keeping 
it in contact with the cooling surfaces until condensed 
and thoroughly cool, when it falls into a filter chamber, 
which forms the base of the condenser. The same prin- 
ciple is also applied to feed-water heaters for boilers, and 
for this purpose a number of these indented tubes are enclosed in 
a casing, through which the feed-water has to pass. The indented 
tubes are heated by means of either waste or live steam, as may be 
most convenient, and the water can be delivered into the boiler at 
boiling point, the number of tubes being simply regulated accord- 
ing as the water is supplied cold or from a hot well, Another 
intended application of these tubes is in connection with refri- 
gerators for breweries and distilleries, These tubes being excep- 
tionally good transmitters of heat, are necessarily specially 
applicable for cooling and refrigerating, and Messrs. O. M. Row 
are now preparing refrigerating plant on the above lines. These 
tubes have also been applied to instantaneous water heaters in 
connection with baths and lavatories, but in this case the bath 
supply is passed through the tubes, and the heating medium is a 
series of gas jets impinging upon the tubes. By this arrangement 
the temperature of the water passing through in a continued flow 
can be raised 50 deg. or 60 deg., and it possesses the considerable 
advantage that as none of the products of combustion come in 
contact with the water, it is supplied absolutely pure, and there- 
fore is equally useful for h ld requir ts as for bath or 
lavatory purposes, 

_ A new process for the economical manufacture of oxygen gas has 
just been introduced by the Parkinson Condensed Gas Company, 
of Manchester, and the other day I had an opportunity of inspecting 
a complete plant, which had been erected at Stretford for extract- 
ing —— from the atmosphere, and supplying it, compressed in 
steel cylinders, in a high state of purity, for commercial and other 
purposes, Mr, Parkinson, the inventor of the process, in carrying 
out his ee, aimed at finding, if possible, a substance 
which would be unaffected by moisture or carbonic acid, and 
which, being in a highly porous state, would readily permit the air, 
when passed over it, to permeate the mass thoroughly, and to 
come in contact with every possible portion of the chemicals, 
Hitherto barytes has been largely used, but it has the disadvantage 
of being injuriously affected by moisture, and the conditions Mr. 
Parkinson aimed at were best satisfied by the use of permanganate 
of potash, prepared in a special manner. By making perman- 
ganate of potash the agent employed to effect the separation of 











oxygen from the atmosphere, if was found entirely unnecessary to 
take any precaution to dry the air before passing it over the 
chemicals, as the moisture in no way deteriorated them ; and as it 
was of special importance that the active re-agent should be in as 
porous a condition as possible, it was found after numerous ex- 
periments that an excellent result was obtained by intimately in- 
a freely-powdered permanganate of potash with from 12 
to 15 per cent. of a good quality of china-clay; and this composition 
is manipulated into small pieces of a highly porous and spongy 
character, combined with solidity and firmness, which enables them 
to be readily handled. To accomplish the effectual operation of the 
process, the chemicals, as above prepared, are placed in a series 
of special retorts, which are suspended from the roof of a gas fur- 
nace, the design adopted being quite a new departure, the re- 
spective capacities of each retort being probably twelve times that 
adopted in other processes, The retorts are made of cast iron, and 
each forms practically a large U tube, havingand internal pipe or flue 
in each limb of the U in a verticaldirection, extending from the lower 
end to the upper, the bot gases of the furnace having free passage 
through this flue, and so insuring the heat of the furnace being 
readily communicated to the whole of the chemicals contained in the 
retort. The conductionof the heat into the heart of the chemicals 
is further facilitated by having a number of parallel projecting 
belts or rings at suitable distances apart round the circumterence 
of the retort, and also a number of other projecting or conducting 
metal pieces, which assist by currying the heat to keep the whole 
at a uniform temperature, and also act as strengthening pieces to 
the retorts, The temperature required in the furnace to insure 
good results is found not to be higher than a dull red, and in- 
sufficient to cause the retorts to be injuriously affected either by 
the heat, or oxidation consequent thereon, during long periods of 
time. The whole process of causing the chemicals to absorb the 
oxygen from the atmosphere, and to subsequently evolve the same, 
is automatic in its action, with the exception of the firing of the 
furnace and boiler. The inventor claims that oxygen gas, ina 
high state of purity, can, by this process, be produced in the 
holder at from 1s, to ls. 6d. per 1000 cubic feet, whilst for com- 
mercial purposes, where so great a degree of purity is not desirable, 
the cost could be very materially reduced. 

In the coal trade the approaching threatened stoppage of the 
collieries is necessarily bringing forward increased pressure for 
extra supplies, and in some instances prices are slightly advanced, 
especially for engine fuel ; but steam and forge coals remain in 
but moderate request, and it is probable that many ironworks will 
be closed rather than submit to any inconvenience with regard to 
supplies, or any appreciably higher prices. At the pit mouth best 
coals average 12s. ba; seconds, 10s, 6d. to 11s.; common house 
coals, 9s. to 9s. 6d.; steam and forge coals, 8s, to 8s, 6d.; burgy, 
6s, 3d. to 6s. 9d.; best slack, 5s. 3d. to 5s. 9d.; medium sorts, 
4s, 6d. to 4s. 9d.; and common, 3s. 9d, to 4s, 3d. per ton. 

Barrow.—Business in hematite pig iron remains very quiet, and 
there is neither lifein prompt or forward sales, Orders for all 
classes of iron are restricted, and makers find no improvement in 
any department. Prices are, however, rather firmer at 45s. 6d. for 
hematite warrants, net cash, while makers are asking 47s, 6d. for 
parcels of Mixed Bessemer Nos., net f.o.b. The difference of 2s. per 
ton is sufficient to check sales for consumptive purposes, but it is 
noteworthy that with next to no trade, stocks are being sensibly 
reduced. There have been cleared during the week 3740 tons of 
hematite, being a reduction of 5552 tons since the beginning of 
the year. Stocks now stand at 138,535 tons, the lowest point 
they have touched for years. Forty-two furnaces are in blast, 
compared with forty-one in the corresponding period of last year. 

Steel makers are well employed in the heavy departments. 
Business in rails is more active than it has been. Heavy sections 
are changing hands at £4 5s. per ton, while light ions are 


in the latter part of 1891, and keen competition had brought about 
a reduction in prices. These two causes had prevented the antici- 
pations of the directors being fulfilled, and the dividend on the 
ordinary stock would be 64 per cent., or 1 per cent. less than that 
for last year, carrying forward £14,446 18s. 10d. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE iron and allied industries of this district are in even a more 
unsatisfactory state than has yet been reported, business 
from bad to worse, and in no department is there any approach to 
cheerfulness, or any sign of better prospects. Busi is quite 
unsettled and disorganised, and in a great measure owing to con- 
tinued labour troubles and another fall in warrants, no one dare 
buy or sell iron except for delivery almost at once. The situation 
has become more acute in the Durham coal trade, and a strike of 
the whole of the colliers in the county is very probable. They are 
evidently “spoiling for a fight,” and, judging from what has been 
said at their meetings, they will not submit to any reduction, for 
in spite of all the evidence to the contrary in regard to demand and 
prices, they refuse to recognise that there is any depression in the 
coal trade of the county, and held that their wages are low enough 
already, though they have not been reduced at all. 

The employers have now issued their ultimatum—they require 
the men to consent either (1) to an immediate reduction of 74 per 
cent., or (2) to an immediate reduction of 5 per cent., anda 
further reduction of 5 per cent. in May, and if a satisfactory reply 
is not forthcoming the notices to be given on Saturday will be 
acted upon, and thus not only the coal trade but all other 
industries dependent upon it for fuel will be paralysed, as they 
cannot work without coal and coke. Cleveland ironmasters will 
take the earliest opportunity of damping down the furnaces as 
they did in 1879, and they will suspend production without regret, 
as they cannot carry it on ata profit now. The miners’ executive 
recognise that some reduction in wages must be conceded by the 
men, but the rank and file will not see it. The executive have 
asked the colliers to vote by ballot, and by next Tuesday send 
in the result as to whether—(a) they accept 74 per cent. immediate 
reduction ; ()) a reduction of 5 per cent. now, and 5 per cent. in 
May; (c) leave the matter to the Board to settle; or (d) strike. 
The owners certainly cannot go on without a reduction, for if 
present wages continue to be paid there is hardly a colliery in the 
county that can be made to pay. Consumers of coal and coke are 
all complaining that they are too dear compared with the prices 
obtained by manufacturers, yet high though the prices are, they 
are unprofitable. There is this to be said about the strike if it 
occur, and that is that it will take place at atime when its ill- 
effects will be less severely felt than in ordinary or brisk periods— 
the trade is bad all round, the consumption for manufacturing 
pu is falling off, and the busiest time in the gas and house 
coal departments—the chief in Durham—is past. The men will be 
the keenest sufferers if they persist in striking, and it will throw 
out thousands of men who have no direct connection with the coal 
trade, and who can ill afford to be idle, when they have had such 
irregular work previously. 

The prospects of settlement of the dispute in the engineering 
industries on the Tyne and Wear are more hopeful this week. This 
is the fourth week of the strike, and the leaders of the men express 
themselves solicitous about those who are not directly connected 
with the strike, yet are thrown idle by the action of the engineers, 
They think they can now, without loss of dignity, enter into 
negotiations with the employers for a settlement. They are willing 
that steps should be taken to get their dispute with the plumbers 








quiet at £5 10s., and colliery sections at £6 per ton. The orders 
recently received from colonial sources are likely to be supple- 
mented by others. Business in steel shipbuilding material is 
rather stronger, as well on local as on general account. The 
orders offering are not large, but they are of sufficient dimensions 
to keep the mills in this district going for a greater part of the 
year. Prices are easier at £6 per ton for ship-plates, £5 15s. for 
angles, and £6 17s, 6d. for steel boiler-plates. In blooms, billets, 
and slabs a quieter trade is doing. Hoops are also slow, but steel 
castings are in good demand, 

Shipping shows a slight improvement. The exports of pig iron 
and steel during the past week have represented 21,723 tons, com- 
paring with 20,120 tons in the corresponding week of last year, an 
increase of 1603 tons, The aggregate shipments this year so far 
represent 120,794 tons, comparing with 119,852 tons in the corre- 
sponding period of last year, an increase of 942 tons, 

Shipbuilders report a steady trade and good prospects, 

Iron ore is easy in tone, at 9s, to 10s. per ton net at mines for 
ordinary samples, 

Coal and coke steady at late rates, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

SoMETIME ago I mentioned a probability of further additions to 
the Navy. These are now understood to have been decided upon. 
A new shipbuilding programme has been adopted, one feature of 
which will be the laying down of three more battleships of improved 
design and exceptional strength. The other portions of the new 
programme have not as yet fully appeared. The Naval Defence 
Act embraced the construction of seventy ships at a cost of twenty- 
one millions sterling, including ten battleships, forty-two cruisers, 
and eighteen torpedo vessels or gunboats. Should the further 
scheme be on a corresponding scale, the three battleships will be 
accompanied by the addition to the fleet of twelve cruisers and six 
torpedo vessels or gunboats. The Government, including the 
work taken over from their predecessors, will have constructed— 
when the Naval Defence Scheme, which is now rapidly approaching 
completion, is finished—thirty-one battleships, sixty-three cruisers, 
and sixty-seven gunboats, torpedo catchers, &c. These make up 
a total of 161 vessels, exclusive of those now about to be com- 
menced. The Sheffield works will materially benefit by the new 
work to be given out. 

The ‘Coal Crisis” has been a familiar heading in the Yorkshire 
newspapers for weeks. It has now ‘‘come off.” Notices for the 
stop “fortnight” are going in, the miners of South Yorkshire 
carrying out to the full the resolution arrived at by the Manches- 
ter conference. In Sheffield, the leading establishments have 
been preparing for the cessation of work, and, by suspending such 
orders as can stand, expect to tide over the time—be it a week or a 
fortnight— without any great inconvenience. Several of the 
smaller works are not so busy as to be be disquieted. Indeed, 
several employers say that a stoppage for a short period will be 
rather welcome than otherwise. At the rolling mills arrangements 
are being made to do as little work as possible—and there 1s a talk 
of doing none at all—until the colliers resume their occupation. 
In the export trade, foreign ships will simply seek in the Tyne and 
the Wear the supplies they fail to get in the Humber. Several 
coal merchants are trying to profit by the threatened coal famine 
in the way of putting up prices for house fuel. 

In the general staple industries there is no improvement to 
report, On every side the expectation is that the year will be a 
quiet one. A fair business continues to be done in the finer grades 
of cutlery ; all other qualities are in light request. A falling off 
in the silver and plated trades is also a nalbes 5 though the larger 
houses are well employed. Files, saws, edge tools, and similar 
goods are being called for rather more freely than at the date of 
my last reference. Railway material continues brisk, and the 
— trade is likewise animated. Marine goods are little sought 

or. 

Messrs, Vickers, Sons, and Co., Limited, River Don Works, 
Sheffield, held their annual meeting on the 19th inst. The 
directors, in their annual report, stated that busmess bad decreased 





submitted to arbitration without delay. If they had been willing 
to do that at the first, there need not have been any friction 
between themselves and the masters. On Tuesday the employers 
received a communication from the district secretary of the Amalga- 
mated Society of Engineers, stating that he was empowered by the 
Tyne and Wear Joint Committee to inform them that the Vom- 
mittee were willing to meet the Employers’ Association and discuss 
the question of the discharge of 25 per cent. of the members of the 
society. The employers are quite ready to meet the men’s repre- 
sentatives, but they intimate that the discussion cannot be confined 
to the discharge of 25 per cent. of the Amalgamated Engineers, 
but must take cognisance of the strike at Jarrow, which rendered 
the step necessary—a strike, it is remarked, entered into in defiance 
of the agreement arranged at the joint meeting presided over by 
Mr. Bell, ex-Mayor of Newcastle, on June 18th, 1891. The issues 
of the dispute were very narrow at first, and it is certainly lament- 
able that a petty dispute between two classes of workmen in the 
same yard, as to which end of the tube was the fitters’ work and 
which the plumbers’, should have grown into a strike of such 
magnitude. 

In other quarters there is restlessness with regard to wages 
matters. The Cleveland ironstone miners’ representatives met the 
masters on Tuesday, and asked that 20 per cent. should be added 
to the base rate of machine fitters ; 2s, 6d. per day to be the mini- 
mum rate for horse-drivers underground, and that all underground 
workmen should not work more than eight honrs in every day, to 
commence on April 4th next. The mineowners could not see their 
way to grant these requests, particularly at this time of t 
depression. They also intimidated that if the iron trade did not 
improve before the end of the present quarter, it would be necessary 
to ask forareduction of wages. The Cleveland Miners’ Association 
has been endeavouring to get the Home Secretary to receive a depu- 
tation torepresentto him the necessity for putting limestone andiron- 
stone quarries under Government inspection. But the Home 
Secretary considers that as it will be impossible to legislate upon 
the matter this year, no good purpose would be served by receiving 
the deputation. The Bolden colliery is idle, owing to a dispute 
which has arisen because of the introduction of larger tubs, the 
hewers refusing to fill them and the putters to put them. The 
Northumberland colliery enginemen have been asked to submit to 
a 6} per cent. reduction of wages, and offered 1d. per day. The 
owners reduced their claim to 5 per cent., and the men’s represen- 
tatives will recommend them to accept that. 

The pig iron trade has been further disorganised by another fall 
in warrants, the reasons for which it is difficult to ascertain. Cer- 
tainly the same reason cannot be adduced as was given when Scotch 
warrants fell from 47s. to 43s, That was to stop the game of the 
Scotch ironmasters in lodging iron in the public stores, and it did 
so effectually, for scarcely any has been put in since. It was 
stated that the cause of the further drop was the collapse of the 
London syndicate, and it was categorically affirmed that the 
members thereof had taken each their own proportions of the 
stock to do with it what he pleases. On the day when prices fell 
to 40s. there were 10,000 tons sold, but none since of any account, 
so that it does not look as if the syndicate had ‘‘ burst up.” 
It is now said that the iron was sold by one of the syndicate 
who had broken away, but the other members are as firm as ever. 
There is great uncertainty about the matter, and about the future 
of trade, and therefore no one cares to operate. Scotch warrants 
have been 8s. to 9s. above Cleveland, so that the market has been 
closed to them, but the last reduction has brought them within 
4s, 3d. of Middlesbrough iron, and, therefore, they are relatively 
cheaper than the latter ; thus it may be expected that much less 
Cleveland pig willbe required for Scotch consumers, No.3 Cleveland 
pig has this week been as low as 35s, 3d. with merchants, but has 
improved, and at the time of writing is quoted 35s. 9d., as against 
36s. last week. But merchants have very little to sell; indeed, there 
is next to no iron in second hands, and buyers who purchase from 
merchants have to be content with very small lots and take any 
brand that is offered. Those who require named brands must go 
to the makers and pay considerably more than merchants are 
asking for g.m.b. Merchants have bought very little of late, and 
having sold to the Continent good quantities of named brands for 
early spring delivery, they cannot long delay covering. Makers 
have been getting 36s, 6d. and 37s, for No, 3 this week, and scarcely 
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any will take less, Middlesbrough, which touched 35s. 14d. cash 
last week, have improved a little this week, 35s. 54d. being 
Wednesday's price. Connal’s stock of Cleveland pig iron on Wed- 
nesday evening was 158,383 tons, this being 807 tons decrease on 
the month. No. 4 foundry and grey forge Cleveland pigs have 
been selling at 35s. 6d., but most makers will not accept less than 
36s. East Coast hematite is maintaining its price very well, the 
fluctuations in pases ad pa being ignored, hecause nearly all the 
makers are well supplied with contracts for execution up till the 
middle of April. ey quote 47s. 6d. per ton for mixed numbers, 
The conclusion of the strike at Bilbao has allowed of the furnaces 
running fully again, and notices to the men at the Linthorpe Iron- 
works of Messrs. Williams have not had to be acted upon. At two 
of the Jarrow furnaces the men have received their notices, 

The shipments of pig iron from Middlesbrough this month to 
Wednesday night reached 48,262 tons, as com with 39,513 
tons in January and 61,198 tons in Feb: 1891, to 24th. 

Prices of finished iron and steel are decidedly easier, as manu- 
facturers are beginning to get short of orders. Iron ship plates 
can be bought at £5 5s. ; boiler plates, £6 5s. ; girder plates, 
£5 10s.; iron ship angles, £5 5s.; iron engineering angles, £5 10s. ; 
iron sheets, £6 17s. 6d.; common iron bars, £5 10s., all less 25 
per cent., and f.o.t. at producers’ works. Heavy steel rails are 
£4 2s, 6d. net, steel sleepers £5 2s. 6d. net; steel ship Co 
£5 17s. 6d., and steel angles £5 15s., the last two being less 2} 

r cent. discount. Messrs. R. P. Dorman and Co., Ayrton 

lling Mills, Middlesbrough, have recommenced the manufacture 
of sheets, and will be producing also galvanised sheets in a few 
days. The directors of the Wear Steel mene: aA report a loss of 
£26,564 on their year’s operations. They took the old Castletown 
Rolling Mills and converted them into steel plate mills two years 


“eThe ironfounding and engineering industries are badly employed. 
The Anderston Foundry, where 1500 hands are employed when in 
full work, have been closed part of this week, and are now only 
carrying on operations with one-fourth the normal number of men. 
The plant at the Wear Valley Foundry, Bishop Auckland, has 
been sold to Mr. W. Pearson, of Darlingtou. 

The Middlesbrough Chamber of Commerce has voted in favour 
of the introduction of £1 notes as a tentative measure, and as a 
means of testing public opinion and convenience. If Mr. Goschen 
could get the large employers of labour in England to agree to use 
them, they could easily be introduced. 

The death has taken place this week of Mr. Charles H. Arm- 
strong, who was well known on ‘Change, and has been for many 

ears the secretary of the Tees Bridge Iron Company, Stockton. 
He was forty-one 2 rig of age. 

The death is also announced of Mr. Emerson Muschamp Bain- 
bridge, of Newcastle, vice-chairman of the Consett Iron and 
Consett Spanish Ore Companies. He was also interested in the 
Eltringham Colliery, Northumberland, and several collieries near 
Sheffield and in Derbyshire. His son, Mr. Emerson Bainbridge, is 
a well-known colliery manager and engineer in the Sheffield dis- 
trict. 

Messrs. Doxford and Sons, of Sunderland, have received orders 
to build two cargo steamers, one of 7000 and the other of 9000 tons 
carrying capacity; the latter, for a Liverpool firm, will be the 
largest cargo-carrying vessel in the world. 

Messrs. Bell Brothers are about to employ electricity for working 
the drilling apparatus in one of their Cleveland ironstone mines, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

Tue fall of 3s. per ton which took place towards the end of last 
week in the price of Scotch warrants had a further unsettling 
effect upon the market. Dealers are afraid either to buy or sell, 
as they do not know the moment when another decline may take 
place. The report current here with reference to the syndicate is, 
that the iron held by it has been divided amongst its members, 
each of whom is now at liberty to deal with it as he may think fit. 
Whether this statement be correct or not, it is certain that the 
change which has taken place has not in the least improved the 
position of the market. 

The business of the past week has been chiefly in hematite pig 
iron, a large quantity of which has been bought for cash and for 
fixed dates forward, Hematite has been done down to about 
45s, 1d. cash, Cleveland to 35s. 1d., and Scotch warrants, which 
were at 43s, a week ago, have since been sold slightly under 40s. 

There is a declining tendency in the prices of makers’ iron, which 
are as follows:—G.M.B. Govan and Monkland, f.o.b. at Glasgow, 
No. 1, 41s, 6d. per ton; No. 3, 4ls.; Carnbroe, No. 1, 45s.; No. 3, 
44s,; Gartsherrie and Clyde, No. 1, 50s. 6d.; No. 3, 48s. 6d.; 
Summerlee, No. 1, 51s.; No. 3, 49s.; Langloan, No. 1, 51s. 6d.; 
No. 3, 49s.; Coltness, No. 1, 54s. 6d.; No. 3, 50s.; Calder, No. 1, 
53s.; No. 3, 50s.; Glengarnock, at Ardrossan, No. 1, 52s, 6d.; 
No, 3, 49s.; Dalmellington, No. 1, 48s,; No, 3, 47s.; Eglinton, 
No. 1, 478.; No. 3, 46s.; Shotts, at Leith, No. 1, 55s.; No. 3, 52s.; 
Carron, at Grangemouth, No. 1, 55s. 6d.; No. 3, 50s. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 6519 tons, compared with 5520 in the corresponding 
week of last year. The demand for export is not opening out as 
could be desired, nor as is usual at this season of the year. But 
were the market, however, to get into a more settled state, it is 
thought that with the present moderate range of prices for special 
brands the foreign inquiry might improve mapa Very 
little Scotch pig iron is being taken for the American market. 

An additional furnace has been put on ordinary iron, and there 
are now forty-eight making ordinary and special brands ; twenty- 
four hematite and six basic ; total, seventy-eight, compared with 
seventy-seven last week, and fourteen in the corresponding week 
of last year. 

The recent labour disputes at Bilbao appear to have had the 
effect of inducing ironmasters to draw more largely upon the 
hematite oresof Cumberland. The import ore market is at present 
very quiet, with little doing in the chartering of vessels. 

The iron and steel manufactured goods shipped from Glasgow 
in the past week embraced locomotives worth £4800; sewing 
machines, £2915 ; machinery, £41,588 ; steel goods, £7751; and 
general iron manufactures, Hi 6,854. 

There are important inquiries in the market for locomotive 
engines and for railway material, and West of Scotland engineers 
are looking for their share of these orders. 

The finished iron trade is in a rather backward state. Some 
makers are working from hand to mouth. The reduction in the 
prices of raw iron has had a very unsettling effect, and buyers are 
rather keeping back in ex tion of further decline. The 
tendency in prices of bars is downwards. The sheet trade, which 
has been very brisk for a long time, is still well occupied; but 
makers report a slackening in the forward demand. Prices are 
ye iron sheets being quoted £7 12s. 6d., and stecl sheets 
£8 to £8 2s., each less the usual 5 per cent. discount. 

The steel makers have good orders in hand for shipbuilding 
material, and there are a few additional orders in course of 
arrangement, although forward business is certainly quiet. Shi 
plates are quoted from £6 2s. 6d. to £6 7s. 6d.; angles, £5 12s, 6d. 
to £5 15s.; and boiler plates from £6 17s. 6d. to £7 ; all less 5 per 
cent. discount for delivery in the Glasgow district. 

The coal trade is a little irregular. Household coals for home 
consumption are firm in price, having increased in demand owing 
to the severity of the weather. 

There has been considerable slacknessin the export branch bothas 
regards main and ell coal, and splint has likewise been a little easier 
tobuy. As regards shipping coal, however, there has been rather 
more firmness in the last few days. More vessels are in harbour 
for oes, the improvement in the demand being partially 
ascri to fears lest the English colliers should carry out the 


ag of weeks. Prices, f.o.b. at Glasgow, are:—Main coal, 
7s. 9d.; ell, 8s. 3d. to 8s, 9d.; splint 8s, 9d. to 9s. 3d., and steam, 
10s. to 10s, 3d. 

The strike of colliers in Clackmannan is now at an end, and 
wages have been reduced in this county and in Fife 74 oa cent, 
There has been no break in wages in the West of Scotland so far, 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE coal trade is less buoyant than it was last week, and judging 
from the signs of the times at the Cardiff Exchange and the 
evident pressure to do business at lower quotations, a quieter time 
in front is very probable. Prices mid-week show the state of 
things. Best steam is selling at 12s. 6d. to 18s.; seconds, 11s. 6d. 
to lls. 9d.; and some coals of inferior character were as low as 
10s. 9d. to 11s, Small is down to 4s, 6d. to 5s. 3d. Seeing the 
slackness prevailing in most of the Northern Counties, one could 
searcely expect that Wales would retain its briskness in the coal 
trade, though in several quarters the lull is only regarded as 
temporary. It is maintained, for instance, that the slackness of 
the coal trade in the North is in sympathy with, and partially due 
to, the slackness prevailing in its iron and steel trades, whereas the 
Welsh coal trade stands, in a great measure, alone. Another 
week will show whether the trade is quietly declining, or that the 
droop is of a temporary character. 

There is one rock ahead which may upset all calculations. If the 
enginemen carry out their threat to give notices in on the Ist of 
March, there would be an instant check to business, I am 
rather hopeful, however, of a peaceful termination, seeing that the 
colliers are strongly opposed to this action of the enginemen. It 
has been pdanaer-< f that, as there is a duplicate engine for winding 
in the event of breakage, so there should be duplicate enginemen 
ready for emergencies, Certainly it should be out of the power of 
one or two men to prevent 500 men from working. House coal 
continues in good demand, and prices remain. This week at Cardiff 
best house was quoted at l5s.; No. 3 Rhondda, 13s, to 13s. 6d.; 
brush, 11ls.; and small, 8s. to 8s. 6d. A good second house is sell- 
ing at 11s, 3d. to 11s. 6d. In patent fuel at Cardiff trade is dull, 
and prices are down ls, per ton; quotations now are lls. 6d. to 
12s. Coke dull ; prices—furnace from 17s., foundry from 18s. 6d. 

It is unfortunate that the trimmers at Newport have been acting 
adversely to the interests of the port. If this cannot be amicabl 
comatapel, the hoped for improvement there will not be realised. 
At Swansea an easier tone is shown in coal, and prices are only 
slightly altered—best anthracite is at 15s. to 15s, Sa. » best steam 
from 13s,, through bituminous 10s, to 1ls., and No, 3 Rhondda 
from 12s. 6d.; patent fuel is at 12s, 6d. to 13s, 

Swansea continues to increase in importations of steel bar. 
During last week 397 tons were received, and this week, early, one 
cargo came in from Barrow of 450 tons bars. 

Welsh ironmasters have gone closely into the matter of this 
rivalry, and are satisfied that though the North is better placed 
by having its cargoes of ore run in from the sea, while some of the 
Welsh competing works are pee ay og miles from the sea, yet 
bars can be made quite as cheaply in Wales as at Barrow or 
Middlesbrough. There may beaspurt. The North, itis possible, 
may run a few contracts for a time, but it can only be done at 
a sacrifice of profit, and a continuance is not likely. 

The Welsh steel works continue busy, though Reve was a tem- 
porary stoppage at several works last week on account of the 
blizzard.” At Dowlais 7000 men were idle for one day. 
Cyfarthfa is fully occupied with steel bars; Dowlais with bars, 
colliery and other rails; Tredegar with sleepers, rails, &c. In 
fact, all around there is a fair amount of business going on, though 
an increase in rails could be entertained, and would be acceptable, 
During the week there has been an increase in the arrival of 
cargoes of ore, and quantities have come to hand not only from 
Bilbao but from Duddon, and also from Carthagena. Exports of 
rails, &c., have been limited to a small cargo to St. 
= tons — hacia ii Glasg 

he principal c in quotations has been in ‘ow pig, 
which has declined 3s. per ton; other brands are firm. Pomnent 
quotations are as follows:—Glasgow pig, 39s. 9d. to 40s.; Middles- 
brough, 35s. 64d.; hematite, 45s. 3d., Cumberland; Welsh, 50s., 
Briton Ferry; Welsh bars, £5 5s. to £5 7s. 6d.; sheet iron, £6 10s. 
to £7 10s.; sheet steel, £7 10s. to £8 10s. Steel rails, heavy, £4 
to £4 5s.; light, £5 5s. to £5 7s, 6d. Bessemer blooms, £4 2s, 6d. 
to £4 5s,; tin-plate bars, £4 10s. to £4 12s, 6d.; Siemens bars, £5 
to £2 2s, 6d, 

The condition of things in the tin-plate trade is not so satisfac- 
tory as one could wish. Buyers are offering figures that cannot be 
accepted, and it is fortunate that makers in some cases are well 
booked for a time. Still,a number of mills have been stop 
temporarily. Makers say that rather than accept present offers 
they will close fora time. As showing that good orders have still 
to run out, I note that last week the exports of plate from Swansea 
amounted to 79,640 boxes; receipts from works, 63,021 boxes. 
Present stocks consist of 153,690 boxes, which, considering the late 
exports, is by no means a large one. Anything like a rush from 
America—and it is by no means unlikely—would clear the ware- 
houses, 

Makers are holding firmly to the following quotations :—Iron 
cokes, 12s, 3d. to 12s, 6d.; Bessemer steel, 12s. 3d. to 12s, 6d.; 
Siemens, 12s, 9d. to 13s,; ternes, 24s, to 26s.; best charcoal, 14s. 
to 14s. 3d. These prices are not satisfactory. Some good fixtures 
are being placed. 

The fall in coal has told badly upon the railways, Last week 
the Taff Vale returns in minerals and passengers showed a con- 
siderable falling off, as might be expected, merchandise and 
minerals being 2901 to the bad, and passengers £304. Local com- 
mentators are exclaiming as if either directors or manager could 
increase the burden of trade. It is quite possible that we are 
entering upon the dull season, and yet in another month show 
quite a different state of things. The vigilance of the manage- 
ment is being shown in a most vigorous overhauling of overtime, 
and items of £50 per annum under that head are being swept off. 

The question of the Cyfarthfa locomotive explosion has been 
inquired into by the Board of Trade, represented by Mr. Howard 
Smith and Mr. Hallett. The judgment was “that the explosion 
was caused by overheating, due to the heavy fire on at the time, 
and through the injudicious Sg es of the blower by the 
deceased. Messrs, Crawshay, Mr. Hanley, and Mr. Jones, loco- 
motive foreman, were in no case to blame.” 

While a party of sinkers were ‘‘ walling” in the Graig pit, Gadlys 

Aberdare, with naked lights, on Friday last, the gas exploded and 
eleven were injured, and one killed on the spot. At Cefn, Pyle, 
two men have been killed by the slipping of a boiler. 
A circular has been issued by the Great Western, London and 
North-Western, and Midland Railways to the tin-plate makers of 
Swansea, which has caused a good deal of discussion. In the circu- 
lar they are called upon to repay the deductions made from gross 
to net weight from January, 1889, and if not paid before March 
10th their several accounts will be closed, and from the 10th 
proximo no traffic will be taken unless declared and prepaid. This 
is regarded as high-handed, especially as large sums are involved, 
It certainly would appear a case for arbitration. 
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NOTES FROM GERMANY. 
(From our own Correspondent.) 
THE general iron market over here remains quiet. Business 
transactions during the week have been neither more numerous 
than before, nor have they been of more weight. Those trifling 
indications of an approaching revival of the iron trade, which have 
been pointed out before, do not seem to deserve any serious atten- 





resolution of the Manchester conference and suspend labour for a 


tion, use they are counterbalanced, as it were, by the diffi- 


ee 
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culties which many ironmasters have to overcome in keeping things 
going. The dulness on the Silesian iron market continues, and no 
change for the better is perceptible in the unsatisfactory employ. 
ment of most works. In the pig iron branch producers seem to 
more inclined to work on stock rather than to limit production by 
the blowing-out of blast furnaces, which to a certain extent ma 
be looked upon as a hopeful Sop ee showing a certain confidence 
ap the near future, the malleable iron market bars are 
in fair request just at present, whereas for structural iron ye 
little inquiry is being experienced, The general demand for plates 
must still be termed unsatisfactory, although the heavier sorts 
especially those for boiler-making purposes, have been in improved 
a lately. 

n Austria-Hungary the business done on the iron market ig 
but small, Both in the pig and finished iron Sepertenens very few 
orders have been coming on during the week. eta fairly conf. 
dent tone is —— being ee in view, most likely, of 
some good orders for railway and construction material which are 
to be given out in spring. 

The French iron market continues very dull. Official quotations 
have not changed, it is true, but they can only be regarded as 
nominal, both buyers and producers being eager to do business at 
almostany price. Longwy is reported to have reduced pig iron 2f, 


p-t. 

With regard to the Belgian iron industry, nothing can be added 
to what has been previously reported. @ inanimate and appa. 
rently hopeless condition of both the raw and the manufactured 
iron branch continues unabated. Prices are further depressed by 
foreign competition. 

No woe of importance can be reported to have taken place on 
the Rhenish- Westphalian iron market during the week. Here and 
there an improvement in demand bas been noticed, but prices 
remain as low as ever, In many branches of the iron industry the 
works are keeping up activity only out of regard for their men, 
In the pig iron trade a weak demand is being complained of for al] 
sorts except spiegeleisen, which is in pretty good call. If any, 
there is only a very slight change for the better noticeable in the 
malleable iron department. Bars continue in weak request, both 
for inland and abroad ; prices are much depressed in consequence, 
Girders are in about the same unsatisfactory state. Hoops, on the 
other hand, have somewhat improved in demand lately ; even from 
abroad the long expected inquiry begins to come forward. Pilates 
and sheets remain cachenged with regard to prices as well as to 
demand, Foundries and machine factories lain of insuffici 
employment, while the ee factories are, as before, in fairly 

ood operation. Steel rails have lately been offered lowest at 

. 117 p.t. at works, the highest re M. 125°60 p.t. For 
steel sleepers the lowest offer was also M. 117 p.t., others going 
up to M, 121 p.t. at works, 

The production of coal in Prussia is statistically stated to have 
risen from 64°37 million tons in 1890 to 67°53 million tons in 1891. 
Sale rose from 62°33 million tons to 65°42 milliontons. Of the 
chief mining districts, Breslau comes in for 21°12 million tons (in 
1890 it was 20°07 million tons); Dortmund, 37°40 million tons, 
against 35°47 million tons in the year before; Bonn, 8°36 million 
tons, inst 8°18 million tons in Ry year; Klausthal, 
0°61 million tons, against 0°63 in 1890. In the district of Halle 
very little mineral coal is produced ; but almost all the brown coal 
Prussia yields is derived from that district, namely, 15°17 million 
tons, while the total output in Prussia was 16°82 million tons, In 
the coal mines about 251,312 men were employed; in the brown 
coal works, on an average, 28,933 men. 

According to official quotations 1,332,384 t. mineral coal and 
778,528 t. brown coal were brought into Berlin in 1891. Compared 
to last year this shows a decrease of 74°577 t. in pit coal, and an 
increase of 71,445 t. in brown coal. Silesia sent 1,099,871 t. coal, 
against 1890, decrease 10°5 p.c.; Saxony, 3285 t. inst 1890, 
increase 73°2 p.c.; Westphalia, 83,221 t., inst 1890, decrease 
1'2 p.c.; England, 146,007 t. coal, against 1890, increase 27:4 p.c. 
Of brown coal 950,663 t. came from inland, against previous year, 
increase 10°3 per cent.; and 187,865 t. came from abroad, against 
1890, increase 5°6 per cent. 

Very numerous and minute investigations and trials, including 
not less than 1706 single cases, have for a number of years been 
carried on by the Railway Administration of Bromberg respecting 
the relative qualities of basic and of Siemens-Martin material. The 
result has been the adopting of the Thomas—basic—material in 
preference to the Siemens for the building of the greatest rail- 
way bridge in Germany, the bridge across the Vistula near Fordon. 

A new proof of the truth of the old saying that “It is an ill 
wind that blows nobody any Feil has been established by the 
fact, recently stated in the German Reichstag, that the frozen 
rivers and consequent stoppage of inland navigation in January, 
1891, at the time looked upon as a calamity, had brought a very 
handsome “extra” to the railways, and that the minus of 350,000 
marks in January of present year, as compared to January before, 
was fully explained by this circumstance, 

According to reports circulated by local papers, the well-known 
firm, Borsig, of Berlin, is taking preliminary steps for the erection 
of a branch establishment in Poland, close to the Prussian frontier. 











LAUNCHES AND TRIAL TRIPS. 


On Tuesday last, the 16th inst., there was successfully launched 
from the shipbuilding, engineering, and repairing works of Messrs. 
7. &. Oswald. and Co., Milford Haven, a large steel sailing ship of 
the following dimensions:—Length, 326ft.; breadth, 42ft. 3in.; 
depth, 25ft. 6in. ; —— tonnage about 2860, carrying a dead- 
weight cargo of 4 tons, She has been built to the order of 
Messrs, James R. De Wolf and Sons, of Liverpool, to Lloyd's 
highest class, under special survey, and is a vany Sapiens model. 
She has bridge house amidships for the accommodation of captain, 
officers, and in fore part for crew, hood aft over the screw steering 
gear, fitted with bath, w.c., seamen’s hospital, and store-rooms; 
forecastle fitted up with bath and w.c., carpenter’s shop, paint, oil, 
lamp, a store, and lighthouse rooms, A large deck house forward 
of bridge provides accommodation for petty officers. In the same 
house are also fitted galley and, in after end, large boiler and 
steam winch, a second steam winch being fitted abaft the brid e, 
which works the main pumps by Messenger chain, She is also 
fitted with Emerson Walker’s ca) windlass, arranged to work 
by Messenger from winch as well as by capstan on forecastle, and 
fitted under forecastle deck. For steering the vessel is provided 
with two gears, hand gear being fitted in house on bridge, and 
powerful screw gear in hood aft. A gangway runs from forecastle 
to hood. The saloon and captain’s cabin are tastefully panelled in 
teak and oak, with teak carved capitals and mouldings, The cabin 
furniture is of the most luxurious description. Being rigged as a 
four-masted barque with double topgallant yards, the ship will 
have a very smart appearance, astie’s winches are fitted for 
hoisting topsail yards, She has steel lower masts, topmasts, bow- 
sprit, and twelve yards. Iron ratlines are fitted to rigging, which 
is set up with extra strong screws. cg attention has been paid 
to all details of construction, everything being of the most sub- 
stantial and durable description. On leaving the ways the ship was 
named Lyderhorn by Miss Croker, of Liverpool. During con- 
— the vessel has been under the superintendence of Captain 

. J. Minns, 





Tue Improvement Commissioners of Leek have deter- 
mined to have a thorough investigation and report upon the ques- 
tion of the disposal of the sewage of their town, which has been 
in an unsatisfactory condition for some time past, and been the 
subject of recent arbitration. They have, therefore, instructed 
Mr. E. Bailey Denton, M. Inst. C.E., to visit Leek and report 
thereon, with a view to remedial works being undertaken at an 





early date, 


aan ee toe 2A Oe 
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NEW COMPANIES. 


ux following companies have just been regis- 


tered: rarfield and. Co., Limited, 


is company was registered with a capital of 
£100,000 in £10 shares to, primarily, adopt and 
carry into effect an agreement ex to be 
made between Wm. Horatio Harfield of the one 
rt, and his company of the other part, for the 
aoquisition of the business of a manufacturer of 
anchor gear and of an engineer and manufacturer, 
now and heretofore carried on by William 
Horatio Harfield, under the firm of Harfield and 
Co., at Mansion House-buildings London, and as 
the Blaydon Ironworks, at Bia don-on-Tyne, 
with all the plant, machinery, stock-in-trade, the 
benefit of all existing contracts, the will, 
trade marks, patents, and inventions relating 
thereto; and generally to carry on, in all their 
respective branches, the business of mechanical 
engineers, anchor, and steering gear manufac- 
turers, machine tool makers, boilermakers, iron- 
founders, steel converters, colliery owners, 
metallurgists, electrical engineers, and manufac- 
turing chemists; to acquire real and personal 
property in England or elsewhere, and to turn 
the same to account in such manner as the 


mpany may deem expedient; and the 
voneral business of a financial agenc: . The first 
subscribers to the memorandum of association 
are :— . ; 


W. H. Harfield, Sunbu' 
F, D. Dixon-Hartland, 


Court, Middlesex.. .. 
-P., 14, Chesham-place, 


Sem Wa ce sd oe 60.68 08 40 00 
W. H. Prosser, Lindisfarne, Otterburn Villas, 
Newcastle-on-Tyne . se 


N. Harfield, 4, Queen Victoria-street, E.C. .. 
Hugh Christie, J.P., Woolton, Liverpool . 
Romer Williams, Norfolk-house, Norfolk-s 
London, W.C. .. ae ° 
William H. Harfield shall be governing director 
of the ommeat so long as he shall hold not less 
than £50, in shares of the company. The 
number of directors to be not less than three nor 
more than seven, the first to be a gpa by 
W. H. Harfield. Qualification, 000 each. 
Remuneration, £150 each per annum. 


et 


treet, 





Electro-Automatic Fire Extinguishing Company, 
Limited, 

This company was registered with a capital of 
£12,500 in £1 shares to carry into effect an agree- 
ment expressed to be made between Charles M. 
Martin, of No. 8, Imperial-buildings, Holborn 
Viaduct, of the one part, and this company of the 
other part, for the acquisition of certain letters 
patent, patent rights, &c., and to develope and 
work the same, and to carry on in all its branches 
the business of a manufacturer and vendor of fire 
extinguishing apparatus in all its branches, 

Registered without articles of association. 


Fletcher, Russell, and Co., Limited. 

This company was registered with a capital of 
£150,000, in £10 shares, 5000 of which i pre- 
ference shares and the remainder ordinary shares. 
The profits of the company shall be applied, after 
making due provision for depreciation and 
reserve fund, as follows: First, to 6 per cent. per 
annum on the preference shares ; secondly, to the 
payment of 10 per cent. on ordinary shares ; and 
pepe of the surplus, one-fifth of one-third part 
shall during the period of five years from the incor- 
poration of the company, be payable to each of the 
vendors so long as they shall hold office as manag- 
ing directors ; and in paying a further dividend on 
theordinary shares, according to the amount called 
up, Objects: To carry into effect an agreement, 
made February 8th, between Thos. Wm. Fletcher 
and Alfred Clare, of the first part; Wm. Russell, 
Alex. C, Russell, and A. Neil, of the second part; 
and Jas. F. Dutton, on behalf of this company, of 
the third part; for the acquisition of the Dasi- 
nesses carried on at Warrington, Lancs., and 
elsewhere, under the style of Thomas Fletcher 
and Co., as gas engineers, and at Pendleton, near 
Manchester, and elsewhere, under the style of 
W. and A. C, Russell and Co., as artistic and 
general ironfounders, and generally to carry on 
all or any of the following businesses in all their 
respective branches, viz., iron and metal founders, 
gas and all other modes of heating, lighting, 
and ventilating, electrical and general engi- 
neers, mechanics, iron and brass workers, ma- 
chinists, toolmakers, metallurgists, gasmakers, 
smiths, painters, artistic enamellers, electro- 
platers, manufacturers of ornamental stoves 
ranges, &c., chimney-pieces of iron and allied 
materials, such as marbles, pottery, glass, 
asbestos, firebrick, &c., general trade castings, 
furniture generally, wholesale and retail; as 
colliery proprietors, coke manufacturers, steel 
converters, sand, chemical, and material millers 
and merchants, oil heating, lighting, lamp manu- 
facturers and merchants; ship, truck, and transit 
plant owners; manufacturers of dental instru- 
ments ; nen, printers, and publishers: 
to establish tramways, railways, &c., and to main- 
tain same; the promotion of companies, &c, The 
first subscribers are :— 

8 
T. Vi Fetter, Grappenhall House, Grappenhall, 
n 08+ 66). 00° oh tb 60: e408 
A. Clare, Ivy Mount, Latchford, Warrington ., 
W. Russell, Gases Vale, Pendleton re 
A. C. Russell, Kelvin Dale, Pendleton .. 
A. Neil, Belgrade House, Pendleton .. .. .. 
R. Wallwork, 1, Manor House, Woodley, Cheshire 
W. J. Forshaw, King-street, Warrington .. .. 

The number of directors shall not be less than 
three nor more than seven; T. W. Fletcher, 
chairman; qualification of first directors, 200 
shares; remuneration of first five, £500 per 
annum each, and one-fifth of one-third part of 
the net surplus profit, 


dl 


Solid Leatherette Heel Company, Limited. 

This company was registered with a capital of 
£12,000 in £1 shares to carry into effect two 
agreements, the first made February 3rd, between 
George Mahaffy and J. Westaway of the one 
part, and the Financial Agency of the other part, 
the second made February 9th, between G. 
Mahaff and J, Westaway of the one part, and 
W. C. Irwin, on behalf of this company, of the 
other part, for the acquisition of certain patents, 
patent rights, and to develope and work the 
same, Registered without articles of association, 





THE PATENT JOURNAL. 


Condensed from *' The Illustrated Oficial Journal of 
Patents.” 


Application for Letters Patent. 
*,* When patents have been “ communicated” the 


name and address of the communicating party are 
printed in italics. 
10th February, 1892. 

2584. Expansion Borino Drit1s, J. Worswick and R. 
Bennett, London. 

2585. Fiusnine, &c., WATER-CLOsETS, W. Mounsey, 
London. 

2586. Rotary Enore, M. Reid and J. Bowditch, 
London. 

2587. Canpie Sockets for Carriacr Lamps, G. Taylor, 
Birmingham. 

2588. TeLEPHoNIC SwitcHinG APPARATUS, E. F. Furtado 
and C. B. Oakley, London. 


2589. Rim and Tire-carrizR, A. Whicker and A. 
Nicholson, Dublin. 
= Se Iron and Srezx, W. K. Greenway, 


gham. 
2591. AUTOMATICALLY WEIGHING CHOCOLATE, P, Guérin, 
sareuner. 
2592. Wueets, W. P. Thompson.—(J. von Olivier, 
me 


Germany. 

2598. Dress Hotpers, F. Amsden, London. 

2594. GaLVANIsiNG Iron with other Merars, W. K. 
Greenway, Birmingham. 

2595. Caceres of Hypro-extractors, J. W. Collins and 
A. Kaye, Halifax. 

2596. Ruvine Lings, C. 8. Pocock, London. 

2597. EmsBrocation, J. Hill, Bristol. 

2598. CaRRi¥R Brackets for Cycies, E. Rider, Bristol. 

2599. SappiEs for VeLocirepgs, G, Pickering, New- 

le-on-Tyne. 
2600. UnsREAKABLE Rino Lace, J. B. Abercromby, 


ce. 

2601. Susprypino OverHEAD Wires, &c., J. Howard, 
London. 

2602. ConstRrUcTING Sewers, W. Sterling and T. Swann, 
Manchester. 

2608. Borrer Furnaces, J. Carrick and A. Whitson, 
jun., Glasgow. 

2604. Propuction of CrystTA.s, J. Morris, Glasgow. 

2605. Removine Paint, J. Dawson, London. 

2606. Pyxumatic Action of Orcans, R. G. Goatcher, 


mdon. 
2607. Gravitation Motor, L. Kuffler and R. Grauer, 
London. 


2608. Paorocrapuic Cameras, L. M. Isaacs, London. 

2609. Borries, W. Purdon, London. 

2610. Takino-UP Motions of Looms, C, L. Jackson and 
M. Ralph, London. 

2611. Sarety Lamps, T. W. Barber, London. 

2612. Toy, F. F. Weeks, London. 

2618. Pirz, R. J. Mulkern, London. 

2614. FLusnine Apparatus for CLosets, W. H. Bly, 


London, 

2615. Car Covp.ine, 8. W. Griffeth, London. 

2616. Piczon Traps, G. W. Wardall, London. 

2617. MANUFACTURE of ETHOXYPHENYLMETHYLPYRAZO- 
Longe, O. Imray. —(Die farbwerke vormals Meister, 
Lucius and Bruning, Germany. 

2618. ELectro-morors, P. Bary, London. 

2619. ELectrrop-LaTinG of Orcanic Supstances, A. le 
C. de Lautreppe.—(H, Pottier, France.) 

2620. Car Coup ines, W. N. Colam, London. 

2621 TgLEPHONE COMBINATION, Sir Cc. 8. Forbes, 


London. 
2622. Tire for VeLocirepes, &c., J, W. Smallman, 


mdon. 

2623. CanpLe Hotpers, E. Brett, London. 

2624, Feepine Mecuaniso for Guns, O. Jones, London. 

2625. Macazine Fire Aras, H. F. Woodgate, London. 

2626. Toy, C. E. Crellin, London. 

2627. PortaBLe Writinc Desks, A. W. Adams, London. 

2628. Feepinc Apparatus for Printinc MACHINES, 
E. T. Cleathero and J. A. Nicols, London. 

2629. Manuracture of CeLiutose, V. B. Drewsen, 
London. 

2630. Steam Traps, G. Arendt, London. 

2631. Preventino the Sinkine of VesseExs, H. G. Cady, 
London. 

2682. Fasteninc Cotiars, J. Clyboun, London. 

2633. SHears for Curtinc Meta, &., A. Stephen, 
London. J 

2634. ConTROLLING PoWER-OPERATED STEERING GEAR, 
W. B. Basset, London. 

2685. ApPaRaTus to be APPLIED to Omnisusss, &c., P. 
W. Tibbs, London. 

2636. Ficures for Macic LanTrern Dispiays, W. 
Cheffins, London. 


llth February, 1892. 


2687. Box Irons, A. 8. Jones, Ipswich. 

2638. WEIGHING ARTICLES by Suspension, J. Eagles, 
Lancashire. 

2639. CompLete Saw Set, W. P. Humfreys, Norwich. 

2640. Cuampion PicTURE-FRAME Cramp, W. P. Hum- 
freys, Norwich. 

2641. Lapper, C. C. Fontaine, London. 

2642. Protection of Woop Pavement, W. C. Shaddock, 
Plymouth, : 

2643. Preumatic Hus, I, Whitesmith, R. Rodger, and 
J. 8. 8. Mason, Glasgow. 

2644. ATTACHMENT for Trousers, &c., S. Stainforth, 


rby. 
7 en &c., J. N. d’'Andria and E. Slicer, Brad- 
ord. 


2646. TELePHonic 
London, 

2647. Sewrne Macuines, D. Flanagan, Halifax. 

2648. Casters, R. Lawson, mn. 

2649. Waste Traps for Sinks, R. Ashton, Manchester. 

2650. Detector of Fatse Keys in Locks, D. McLaren, 
Edinburgh. 

2651. Frre-piaces, R. M. Somers, Leeds. 

2652, RecuLator for Vo.ttaic Arc Lamps, F. Kloster- 
mann, London, 

2653. CoIN-FREED Apparatus, H. E. Langley, London. 

2654. Drivine ArracaMents, A. Anderson.—(The 
Singer Manufacturing Company, United States.) 

2655. VeLocirepes, J. H. Smith, London. 

2656. Apparatus for TurnNinG INcots, A. Wightman, 
Sheffield. 

2657. Fasteninos for Gas Giopes, P. H. Jauncy, Bir- 


mingham. 
2658. 
hire 


TRANSMITTERS, L. Larranaga, 


‘ARBORO’ TRUNK Locks, J. Legge, Stafford- 


8! 5 

2659. Construction of Tosacco Pipgs, A. King, 
London. 

2660. Aprons and Prnarores, J. and T. Perkins, Man- 
chester. 

2661. Casxs, J. Shenton, Birmingham. 

2662. CenTRE Crank STEAM Enaine, J. Benson, Glas- 


gow. 
‘a Eccentric, &c., VALVE-GEAR, J. Benson, 


Ow. 

2664. Securina Lips to Teapots, A. D. Robinson, 
Birmingham. 

2665. Hammer, H. Holmes and T, W. Brownnutt, 
Manchester. 

2666. ADVERTISING, R. McFarlane and W. Nelson, 


Glasgow. 
ARDS for CLEANING Knives, W. Rankin, Glas- 


2667. 
gow. 

2668. Macuings for Curtinc Corts, M. Grossman, 
London. 

2669. OVERSEAMING Macuines, E. and R. Cornely, 


on. 

2670. ConverTIBLE ALL Rounp Gotr Cuivus, E. J. 
Charley, Dunmurry. 

267i. VeLocipepss, 8. Billett, London. 

2672. Apyustment for Hanpie Bars, J. A. Poole, 
London. 

2678. MupscrarerR for Boots, &c. C. Parmley, 





London. 
2674, Swinorne Cuarrs, J. M. Eller, London. 


me a and Rippiine Poratogs, R. A. Clark, 


\verpoo: 
2676. Courtine, H. B. Ledel, London. 
2677. Tires for BicycLe WuHee1s, J. Bagnall, Man- 


chester. 
— A — resembling Branpy, H. de Soberon, 


verpoo 

2679. FricHTeninc Poacners and Birps, J. Hall, 
London. 

2680. ATracHING PranorortTe W1REs to the Brings of 
Sounpine Boarp, W. P. Thompson.—(F. Kaim and 
Son, Germany.) 

2681. Propucinc Copizs of Desicns, W. A. Ker, 
London. 

es Frince Twistinc Macuines, J. M. Collins, 


ndon. 
2683. Fans, W. W. Wardle, London. 
a | ree Gases, J. A. Wilson and D. Nicoll, 


undee. 

2685. Stanps for Exursitinc Boots, 8. Harris, Bir- 
taingham. 

2686. Stoprers and Corks for Borries, F. Mecarté, 
Birmingham. 

2687. Stops and Cxecks for Desk Lips, B. G. Faux, 
London. 

2688. Dryinc Grain, W. Midgley and P. Bairstow, 
London. 

2689. CanDLE Ho.pers or SAvVE-ALLs, T. Hoadley, 


ndon, 
2690. Lamps, H. Tipping, London. 
2691. Pipes for Drainace Purposes, J. H. Green, 


mdon. 
2692. Securinc Rams to Sieeprers, A. Tomlin, 
London. 


2693. Cement, J. G. Healey, London. 

2694. Coupon WrapPER or TRANSMITTER, J, Hannah, 
Rochdale. 

2695. PREVENTING Extraction of ArticLes, G. Nobes 
and A. 8. Walker, London. 

2696, Fire-Escares, J. C. Hudson, London. 

2697. Supstirute for Actp TARTRATE of Potassium, A. 
Macfarlane, Glasgow. 

2698. ExtincuisHine, &., Om Lamps, J. Eckel, 


London. 
2699. Mittinc CurTers and the Like, E. Smith, 
radford, 


Bi ord. 

2700. Ho.pinc ReExs, Bossrns, or Pirns, J. Binning, 
Dundee. 

2701. — Curppers and SxHears, W. J. Ewins, Bir- 


ge m, 

2702. Capstan Lartues, J. Lang, jun., and R. Lang, 
Johnstone, N.B. 

2703. Cameras, C. C. Gill, London. 

2704. AIR-TIGHT PoRTABLE BEVERAGE JAR, T. J. Shaw, 
Hanley. 

2705. Vent, W. Wardle, Burton-on-Trent. 

2706. Cup Banps, &., W. E. Heys.—(0. André, 
France.) 

2707. AxLe Boxes for Locomotives, F. Attock, 
London. 

2708. Prates, G. A. Burrow, London. 

2709. ApvERTISING, A. C. George, London. 

2710. Extractinc the Juice of Lemons, E. Blewitt, 

on. 
2711. a FiusHine Apparatus, F. Humpherson, 
ndon. 

2712. Com 
London. 

2713. Sash Fasteners for Wixnpows, T. McCulloch, 
Stratford. 

2714. Bett Dampers, T. Latham and J. W. Holland, 
London, a 

= —— for Smoxinc in Prrgs, J. de Meza, 


ndon, 

2716. Screws, E. Parr, London. 

2717. Srrausine Wire Fences, W. McFarlane.—(W. C. 
Orsmond, Cape Colony.) 

2718. Brack Dyes, 8. Pitt.—(Z. Cassella and Co., 


RUCTING RatLway CarriaGeEs, J. W. Post, 


Germany.) 
2719. Fitterine Waste Liquips, A. J. Boult.—(Durand 
and Cie., France. 
2720. Ciosinc Devices, F. Moreau and A. Bomal, 
London. 
2721. Fitters, R. Rock-Brault, London. 
2722, Exrecrric Switcues, A. L. Shepard, London. 
2723. VeLocipepgs, H. H. Lake.—({A. C. Bishop, United 


States.) 

2724. ELECTRO-THERAPEUTICAL APPARATUS, A. Grimm, 

2725. Firinc Appiianck, C. Cuthbertson and W. H. 
Stentiford, London. 

2726. INTRODUCING a Sricxs, O. Imray.—(Badische 
Maachinentiheth aud Macat 


ik ei vorm. G. Sebold and 
Sebold and Neff, Germany.) 
2727. TererpHone Receivers, O. Imray.—(F. Gross, 
Canada 





-) 

2728. Gas Eworves, C. D. Abel.—({Die Gas Motoren 
Fabrik Deutz, Germany. 

272¥. New Toy, J. E. Crow and A. B. Phillip, Glas- 


gow. 

2730. Dvgewe Macurnes, G. H. Craven, London. 

2781, Piates, &c., H. B. Kenyon, London. 

_ | —-saaamaaas for Coats and Vests, J. Kreth, 
ndon 


2733. Drivixa of Rivertinc Macuines, A. Piat, 


ndon. 
2784. Opentnc of Lapy’s Reticute, J. F. Dunton, 
mdon 


12th February, 1892. 


aaa Megap Invicorator, H. Rutten’ 


2785. 
London. 

2786. Launpry, &c., Frat Iron, C. Merington, 

2787. DurLex Pumps, O. Howl and R. T. Clay, Dudley. 

2738. Retay for SUBMARINE CaBLEs, G. , London. 

2789. SELF-FEEDING Post OrrFice Date Stamp, A. Cocks, 
Monmouth. 

= me Crane Excavators, W. Wilson, Edin- 


urgh. 

2741. Licutinc Matcues, A. W. Harrison, Aberga- 
venny. 

oe. es for Nicut Lrcuts, R. Rayner, 


ull. 

2743. Puzzux, A. 8. Field, London. 

2744. TeLerHonic Communication, B, Hoffman, Man- 
chester. 

2745. ApDsusTABLE Movuip for Pressinc Cuays, J. 
Smith, Barnsley. 

a Soternc and Heg.ine Boots, M. Marshall, Old- 

am. 
2747. Automatic Pocket Diary, D. Doyle, Cork. 
2748. ELrecrro-HEeLiocraPa, R. J. Crowley, Queens- 


town. 

2749. Suutrers for Cameras, A. McK. Sherriff, Glas- 
gow. 

2750. SmoorHinc Irons, J. Wright and E. Shutt, 
Bradford. 


2751. Raisine Ort Lamps, F. R. Baker, Birmingham. 

2752. PortaBLe Seat for RarLway CaRriaGEs, A. W. 
Finn, Birmingham. 

2758. CycLe Tires, 8. H. Stubbs, Manchester. 

2754. Packine Boxes for Borris, J. Smith, Glasgow. 

2755. Lapies’ Hats, P. Johnson, Manchester. 

2756. Vatves for PNeumatic Tires, C. Bollé, Man- 
chester. 

2757. Baxinc Cakes, T. Stevens, Bristol. 

2758. MACHINES for PERFORATING Dartss, A. R. Abbott, 


mdon. 
2759. UMBRELLA Sticks, J. Hicks and J. Howell, 


on. 

2760. SreRivisinc and Disinrectinc Apparatus, G. 
Herscher and Co., Liverpool. 

2761. WHEEL TirEs, R. Shave, Liverpool. 

2762. Execrricat Siena, W. P. Thompson. —(P. 
Schwenke, Germany.) 

- F eee . Tristram and H. 


ndon. 

2764. Fasteninc the Enps of Drivina Tapss, R. W. 
Day, London. 

2765. Bepstgeaps, C. Allaria, London. 

2766. ApsusTiIne the Drivine CHains of Bicycues, A. 


Brereton, 





Blackwell, Birmingham. 


2767. PaRAFrFin Lamps, W. G. R. Penl 

2768, ScREW-CUTTING MACHINERY, J. 
Dubosc, Italy. 

2769. Packine Case, J. Dickson, Scotland. 

2770. Setrinc Saw Teetu, 8. Ingham and J. W. Hay- 


w Ss. 
2771. Fixixa Winvow and other Burnps, E. J. C. Carré, 
mn. 


on. 
2772. Parcet Post Box, A. W. Crane, Essex. 
2778. Sips’ GLope Lamps, H. Commander, London. 
2774. AppLiance to Contain the MULTIPLICATION 
TasBes, &c., H. J. King, London. 
2775. Execrriryinc ATmospHeric Air, R. A. P. 
Taunton, London. 
2776. Mowine and Reapine Macuines, J. Turvey and 
. e, London. 
2777. Funne. for Steamers, G. W. Mallett, Brighton. 
2778. Tareap Hoipers and Cutrers, H. and B. Oakes, 
London. 
2779. Tow Rorgs, A. Michaelis, London: 
2780. Mituinc Metats, W. W. Hulse, Londor. 
2781. A New Fasric, C. Blétry, London. 
2782, Pweumatic Tires, J. W. Smallman, London. 
2788. Movutupizce for Topacco Pipgs, I. Weiss, 
London. 
2784. Sockets for IncaAnpDEsceNT Lamps, J. C. Mew- 
burn.--(D. H. Piffard, United States. 
2785. Erecrric Lamps, J. C. Mewburn.—(D. H. Piffard, 
United States. 
2786. Lockinc MecuanisMm for Sares, 8. and 8. Cox, 
jun., London. 
2787. Knitrinc Macuines, T., J., and J. W. Kiddier, 
London. 
2788. TyPEe-writeRs, A. H. Huth, London. 
2789. Azo Dyes, 8. Pitt.—(L. Cassella and Co., Ger- 
many.) = 
2790. faxezna Liquips, J. W. Bowley, London. 
2791. TIME-REGISTERING Device, W. Cobb, jun., and 
. D. Wilder, London. 
2792, CLutcu, W. Goldsworthy, London. 
2798. Harrows, J. H. Hanson, London. 
2794. Sickte Bar, G. M. Combs and G. C. Brown, 
London. 
2795. CALENDAR and CuRATIVE APPLIANCE, W. W. 
Kitchen, London. 
2796. Rotts for ConrucaTinc Metat, W. J. Turpin, 
London. 
2797. APPLICATION of MEDICAMENTS to Pouttices, W. J. 
anders, London. 
2798. InsuRING SaFETy on Rartways, E. Tyer, London. 
2799. Furniture for Smokers at a BitiiaRD Table, 
&c., C. D. Cottell, London. 
2800. Furnes, G. A. Hartle, London. 
2801. Sears, C. Hamann and J. A. Schmidt, London. 
2802. FasTENER for GLoves, J. Guillet, London. 
2803. THeaTRE CHECK, J. raithwaite, London. 
2804. Screw VessELs, P. Oriolle, London. 
2805. Sueanina Sueer, &c., C. and H. Burgon, 
London. 
2806. Grixpinc Suezp SHearinc Macurngs, C. and H. 
Burgon, London. 
2807. Means for Savine Lire at Sea, M. T. Neale, 
London. 
2808. MANUFACTURE of Gas, L. Loewenthal, London. 
2809. Stanps for Lay Ficures, J. Goodwin, London. 
2810. Ware. Tires, O. Dierickx and A. A. Goosens, 
London. 
2811. Currine Tubes, A. and R. J. Edwards and W. 
R. Lane, London. 
13th February, 1892. 
2812. Cycte Excentric Pepat, A. B. Johnston, Aber- 


, Jersey. 
. Johnson.—{Z, 


een. 
Automatic SasH Fasteninc, W. McKinlay, 
Portsmouth. 

2814. Roormnc Suinciz, F. J. D. Hiillinghorst, 


London. 

2815. Sprinec for Matcu Boxes, F. Cook and J. Hay- 
wood, ingham. 

2816. Postace Stamp Arrixers, A. Duke, Dublin. 

2817. Minera Waters, A. W. and F. H. Orr, Dublin. 

2818. CoLiar, F. W. Mugford, London. 

2819. Puncaing MACHINES, , Snaith, Stockton-on- 


‘ees. 

2820. Rotary Motive Power Enoine, &c., A. Boyd, 
Stockton-on-Tees. 

2821. Soup Steg. Knives and Forks, &c., J. Dawson, 
Sheffield. 


e 

2822. Composition for Jomntine Pires, W. Filshie, 
Grangemouth. 

2823. PHoToacRaPHIC Dark S.1veEs, W. Griffiths, King s 


eath. 
<7 Ley: and Penwirer, A. E. Sheible and J. 


° lasgow. 
2825. InFLaTiNG Tires, C. Macintosh and Co. and J. 
W. O. Walker, Manchester. 
=. Fasteninos for Brace.ets, &c., G. E. Lancelott, 


gham. 
2827. Dancinc Dots Driven by Tops, E. Lehmann, 
ndon. 
2828. FinisHine Soies and Heexs, J. Boothman, Man- 
hi 


c . 

2829. Loosz RrEp Looms, J., R. and J. H. Hall, Man- 
chester. 

2830. — Irons, T. and A. Swift, and E. A. Pye, 


alifax. 

2831. Drivine Penputvums, J. Oulton and J. Edmond- 
son, Halifax. 

2882. Reservoir or Fountain Pen, W. Wiley, Bir- 
mingham, 

2888. MECHANICALLY Dryrine Grass, R. Hawke, New- 
castle-on-Tyne. 

J. H. Bell and W. Rockliffe, Newcastle-on- 


Tyne. 
2835. LANTERN SPRING, E. J. Shaw, Walsall. 
2836. Knire CLEANING Macutng, T. Jenks, Bath. 
2887. FLurp PRessuRE Motors for Pumps, A. Smart, 
London. 
2838. Drawinec Compasses, W. Goddard, Birmingham. 
2839. QuicK-FrRING Guns, P. Jensen.—(H. Thronsen, 


Sweden.) 

2840. Exvetorg, G. H. Turner, G. W. Mitcheson, and 
G. 8. Turner, Manchester. 

2841. Porovs Biocks, G. H. Lilley, London. 

2842. Storm Lanterns, &c., J.T. Paul and J. Paul, 
Glasgow. 

2843. Game, J. E. Crow, Glasgow. 

2844. Skip, H. Michaux, London. 

2845. Watcn Protector, W. Keefe, London. 

2846. Loosz RrEp Looms, W. Shackleton, London. 

2847. Lamp SHapes, A. H. Entwistle and H. J. 
Stephens, London. 

2848. SautrLe Guarps, G. E. Hamblet and H. Clifton, 
Manchester. 

2849. OperaTING Raitway Pornts, W. P. Thompson. 
—(B. Klatte, Germany.) 

2850. Spinnine Yarn from Fiax, &c., J. V. Eves, Man- 
chester. 

2851. Errectinc Cuancss of Sautties, W. P. Thomp- 
son.—(P. Vigano, Italy.) 

2852. ReFLecTine Imaces of Opaque Oxyects, G. D. 
Hughes, Manchester. 

2858. Forms for Bankers’ CuEeques, A. A. Nesbit, 


London. 

2854, Liquip Hypro-carBon Enornes, H. H. Leigh.— 
(J. Spiel, Germany. 

2855. VeLocipEepes, E. H. Morgan, London. 

2856. Coo.zks, D. Williams, London. 

2857. CooLinc Furnace Siac, W. P. Ingham and J, E. 
Stead, Middlesbrough. 

2858. Foop Cans for Carryinc Meats, F. E. Gadd, 
Birmingham. 

2859. CHECKTILES, J. Baker, London. 

2860. Laprss’ VeIts, F. Cheeld, London. 

2861. CoMBINED CRANK AXLE, CRANK, and PEDAL Pin, 
J. M. Starley, Coventry. 

2862. StarntTinG Gas Enaines, F. W. Crossley and H. 

. Bradley, London, 

2863. CounTER, J. Kaeppell, London. 

2864. Burners, T. W. Lee, London. 

2865. PLovexs, C. Kohlert, London: 

2866. FENDER for SHIPS’ Bows, G. 8. Penfold, London. 

2867. Sewine Macuings, O. W. Allen and T. R. Rossiter, 





London, 
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2868. Mup Guarp for Bicyc.ss, J. B. Whitgreave, 
Coventry. 

2869. pusranane Bicycies, &c., R. I. Jones, Liver- 
poo! 

2870. Maskep Vers, H. J. Mellers, London. 

= Brescuino Srapce for Carriacss, J. Houseman, 


nm. 

2872. CHumsy Pots to Prevent Down Daraveuts, 
H. J. Alexander, London. 

2873. Apparatus for Converinc and Loapino Coat, 
D. Davy, London. 

2874. Cycie Frame Sprina, W. Barlass, London. 

2875. UnperacuaBLe Pin, W. J., T., and J. Dobbs, 
Wolverhampton. 

2876. Decorticatine Surraces of Macurings, A. R. 
Brown, Fife. 

2877. pened the Spreep of Water, J. E. Liardet, 

ndon. 

2878. Nrrrates, C. W. Kriens, London. 

2879. PaorocrapHic Cameras, G. H. Cricks and G. A. 
Taylor, London. 

2880. Lirsocrapasic Printine Presses, E. Edwards.— 
(EB. Stoeger, Germany.) § 

2881. Cases for Containinc Jewe.iery, J. Elkan, 
London. 

2382. Razor Srrop, C. 8. J. Ostrorof, London. 

2883. Pianos, P. Nousbaum, London. 

2884. Fans or BLowine Apparatus, H. H. Lake.—(P. 
Mortier, France.) 

2885. Hotpine Saints and CoLiars, C. F. Rowe, 
London. 

2885. Cocks, M. V. Kerkhove, London. 

2387. Kyirrine Frames, 8. Davis, F. Moore, and J. 
Palmer, London. 

2888. Can for Fiturne Lamps, H. G. Alexander, Barn- 
staple. 

2889. Case for Cicaretre Papers, G. Hughes.—(C. 
Calas, France.) 

2890. TRIPLE-EXPaNsION Encines, W. H. Allen, R. 
Wright, and R. W. Allen, London. 

2891. Lamps, J. H. Lee, London. 

2892. PeNHOLDERs, G. Greiner.—(H. Walther, Germany ) 

2893. Sroprine Crocks and Watcues, G. Warner. 


mndon. 
2894. Trussep ARcHES or GirpERs, J. F. Golding, 
mdon. 
2895. Dryinc, F. M. Robertson, H. 8. Fearon, and W. 
S. Miller, London. 


2896. Car Starter and Brake, W. W. Horn.—{S. Joh 
and W. Barlow, United States.) 

2897. Tat. Courtine, W. W. Horn.—‘J. 0. Ferguson, 
United States.) 

2898. Locomotive TorPepors, D. Young.—{W. a 
land, France.) ‘ o~ ~~ 


15th February, 1892. 


2899. Burpise Mowno.traic Concrete Wats, T.- 


Potter, Hampshire. 

2900. Steam, &c., Encines, J. H. Holmes, Newcastle- 
on-Tyne. 

» ~~ eed Borrte or VesseL, J. Ward, Castle- 
ord. 


2902. COMMUNICATIN G BETWEEN Suips and the SHore, 
J. L. Crawford, Glasgow. 

2903. Carriace Lamps, H. and J. E. Butler and C. 
Carless, Birmingham 

2904. Mecuanism for Automatic Guns, C. Ricci, Kent. 

2905. Smoke DravucHt ImpRovinc APPaRaTus, J. 

can, Renfrewshire 

2906. Encine Drivers’ Repeatinc DANGER SIGNAL, 
W. C. Norman, Kent. 

2907. Rattway Car-for Live Stock, J. B. Meadley, 
London. 

2908. Acrp ConDENSER and SMoKE ARRESTER, H. 
Salmon, Leeds. 

2909. — for Rerittisc Watcx Guassgs, W. Pater- 

‘ow. 

2910. Musica InstRuMENTs, W. Hampton, Forfarshire. 

291L. R M. Ticket, A. J. Gauntlett, London. 

a - omens Darawine Easet, H. 8. Fenning, Bed- 


2913. Extraction of Zinc, G. Nahnsen, Berlin. 
2914. ADpITIONs.to Counter Tops, E. H. Pearce, Bir- 


2915. Betine, G. E. Stead, Manchester. 
= Boxes for Packixe Borrues, &c , J. Hamilton, 
iw, 


2917. m Mecuanisms, R. L. Hattersley and 8. 
Jackson, Keighley. 
2918. Game, C. L. Harrison, Manchester. 
2919. Swinc Keer for Sariinec Vessexs, A. C. I. Smith, 
ow. 
2920. Pore for Suprortinc TeLecrarH Wires, J. W. 
Knause, London. 
2921. Prope.iinc Cycies, Roger, Baron of Mauni, 
e 


France. 

2922. MovaBLe Suprort for CoacuMEn, M. M. Beavan, 
Manchester. 

2923. CrncuLar Furnaces of Steam Borers, F. W. 
Willcox, Sunderland. 

2924. Tosacco Pires, S. and J. Hall, le 

2925. ATTACHMENT for PLovcss, W. F. Camp, London. 

2928. - aaa the Bonsins of Macuinss, P. P. Craven, 

mndon. 

2927. Propuction of ALuminium. H. Pidot, London. 

2928. OsTarsinc a Printep Surrace, E. Dossetter, 
London. 

2929. ExtimpaTine Parasites from Ciover, &c, L. 
Asvanyi, London. 

2930. Boots, P. Bender, London. 

2931. Strpive Doors, J. J. D. Cleminson, London. 

2932. Porrery Ware Domestic Stoves, J. Salomon, 
London. 

2933. Sarety Lapper, W. H. Lockyer, London. 

2934. Scraper for LirsocrapHic Purposes, J. T. 
Newell and 8.8. Bromhead, London. 

2935. Uritisinc the Power of Gravity, P. M. Justice. 
HAG. Byrns, New South Wales.) 

2936. Pyeumatic, &c., Motor, W. Smith, Crayford 

2937. Fisninc Rops and Regs, H. J. Allison.—(J. M. 
Finch, United States.) 

2938. Botriinc Macuine, G. Feltman, London. 

2939. CoLouriNG Pictures, A. Ophoven, London. 

2940. Breech - LoapiInc SmaLL- arms, P. Mauser, 
London. 

2941. Tires for Waee rs, V. M. L. Renard, London. 

2942. ADVERTISING, J. H. P. Johnstone and F. Wilkin- 
son, London. 

2943. Maxinc Horsesnoes, C. T. Starbuck, London. 

2944. — for Lawny-Tennis Bats, &, J. Boyle, 

mdon. 

2945. Hanpies for Bicycies, &c., F. L. Lymburner, 
London. 

2946. VeLociPepes, D. I. Lybe, London. 

2947. Sewixc Macuiyes, C. G. Hill, London. 

2948. Sewinc Macuines, J. W. Ramsden and H. 8. 
Ellis, London. 

2949. CuLtivator Sares, G. Strickland and H. 
Hailey, London. 

2950. NaIL-ROLLING Macuines, C. H. Logan, London. 

2951. Wire-naiis, C. H. Logan, London. 

2952. Rims for Wax. Tires, F. Mignot and H. Vallée, 


mdon. 

2958. New Bases and CoLtourrne Matrers, C. D. Abel. 
(The Actien Gesellschast fur Anilin Fabrikation, 
Germany.) 

2954. Not Locks, J. A. Harris, London. 

2955. Securinc Ramus to S.ieepers, J. H. Ehlers, 
London. 

2956. Grispinc Miiis, H. H. Lake —(J. H. A. Kahl, 
Germany.) 

2957. ResisTIBLe Boitpinc MaTeriat, H. Hartmann, 
London. 

2958. Macuives for Foxpine Fasrics, C. E. Williams, 
London. 

2959. Conpewsinc APPARATUS for PaPER-MAKING Ma- 
CHINES, A. Jacquet, London. 

2960. Cusnions for Bittiarp Tasies, G. Martin, 


ndon. 
2961. Sarery Guarp for Ironinc Macuryes, R. Catt, 
ndon. 
2962. Hosz, &c,G. P. Marchant and H. Marchant, 
London. 
2963, Takinc Samp.es, I. H. Deschamps, London. 





2964. Workinec Stone, M. M. Kann, London. 

2965. ENAMELLED HovsesoLp Urensixs, G. Oestreicher, 
London. 

a a Device for Cistern, J. F. Ratcliffe, 

ve 4 
2967. Fire-crates and Srovses, &c, H. Woohouse, 
verpool. 

2968. Feep Taste for Rotuine Muxws, J. Morgan 
London. 

2969. Neckties and Cravats, &c, I. G. Kheiralla, 
London. 

16th February, 1892. 

2970. Burtptncs in Virreovs Mareria.s, E. Robbins, 
London. 

2971. Parent Ear Tust Howper, W. F. Mathews, 
London. 
72. Spruit Putteys, B. C. Esmarch, Northfield. 

2973. Pen-knire, W. Wilson and Sons, Sheffield. 

2974. Purtine Too., J. Millson, Norbiton. 

2975. Suips’ Loas, F. 8. Pett, Dover. 

2976. VeLocipepe Bracket, D. Peach, Birmingham. 
77. AntTi-piP VALvg, J. Husband, London. 

2978. Errectinc Communication Across Water, H. 
Brockelbank, London. 

2979. Comss, S. Fogelnest and M. Cohen, Hackney. 

2980. Steam Borers, A. Jamieson and J. Hannan, 


a. 

2981. Ecrectrro Mepicat Appuiances, P. A. Craven, 
Wimbledon. 

2982. Turninc Leaves, T. Constable and J. Edwards, 
Liverpool. 

2983. Feep Motion of Dritis, W. G. Liversidge, 
Sheffield. 

2984. Avromatic Coup.ine for Venicurs, G. Wingfield, 
Sheffield. 

2985. Free Escapes, J. Wyld and E. Thompson, 
Sheffield. 

2986. Taps, W. Shore, Manchester. 

2987. VaLveLess Rotary Arr Moror, 8. G. Brown, 
Bournemouth. 

2988. Eve Grasses, B. E. Gregory, Liverpool. 

2989. Ware. Centres, J. F. Cay and 8. Smith, Liver- 


ool, 

2990. FasTENING Tips to BiLLiaRD CvEs, F. Mayhew, 
Liverpoo! 

2991. Treatine CHLORIDE of Ammonium, J. J. Knight, 
Liverpool. 

2992. Execrrica, Duistrisution, G. D. Burton, 
London. 

2993. Construction of Stanps, A. W. and Z. W. Daw, 


ndon. 

2994. Grinpinc, Mrxinc, &c., Macuines, G. Rufus, 
Horwich. 

2995. DeLivertnc SuHeets, 8. F. Cousins and W. R. 
Orford, London. 

2996. eed INCANDESCENT Lamps, F. Hoyer, Liver- 
poo! 

2997. Heatine Buicpines, W. Matthews, andJ. and W. 
Yates, Manchester. 

2998. REPRESENTING Musical Pieces on Paper, A. H. 


Marsh, Carrington. 

2999. Axtes for Trams, T. Davies and T. Sherratt, 
Bristol. 

3000. Pants, The Lancashire Hosiery Co., Ld., and A. 
Bradbury, Manchester. 

3001. Turee-BoLt Lock, R. J. Rice and H. E. Willis, 
London. 

=. - Cuttinc Apparatus, W. Wilson, Edin- 


urg! 

3003. Hanpies, E. J. Humphry, H. Keates, and T. 
Finney, Birmingham. 

3004. Twistinc and Wiypine Yarn, J. and B. Firth, 
Halifax. 

3005. CLiuTcHes, &c., E. Shaw and G. J. Harcourt, 
Bristol. 

3006. Apsustinc Looxinc Gtassgs, B. 8. Hawthorn, 
Birmingham. 

3007. Caimney Ports, R. Wylde, Manchester. 

3008. Stipe Vatve Steam Evcines, A. Rogers, London. 

3009. Warminec and VenTILaTinG Rooms, E. Oldroyd, 
—— &c, W. P. Th 

3010. Bezr, &c, W. P. ompson.—(C. F. Lawton 
United States.) os ‘ 

3011. Beer, &c., W. P. Thompson.—(C. F. Larton, 
United States ) 

3012. Rai Joints, W. P. Thompson.—(G. G. Stacy, 
United States.) 

3013. DistiLtinc Water, N. Hunting, London. 

3014. AuTomaTic PHotoGRapuinG, H. J. B. Thiroux, 
London. 

3015. Macutnes for Makino Screws, H. J. Haddan.— 
(J. B. Clyne, United States.) 

3016. CLoser Connections, G. M. Lawford, London. 

3017. Seat Stanparps for Cuiosers, G. M. Lawford, 
London. 

30:8. Prosectives for Tarcet Practice, &c., A. Mieg, 
London. 

3019. Screw Tareaps, T.S. and W. Taylor and H. W. 
Hobson, London. 

3020. Tituinc BotTies with Liquips, R. Goldstein, 
London. 

3021. Macutnery for Carvinc Woop, A. E. Frisby, 


3022. ae Detonators, M. N. Ridley and A. Moss, 

ndon. 

3023. Toy, W. Mizen, London. 

3024. CoLLecTiInc Metats, A. G. Brookes._(B. C. 
Molloy, South Africa.) 

3025. Propucine Licut, H. Axtmann, London. 

3026. ASPHALTUM, J. A. Dubbs, London. 

3027. Drawinc In Warp Tareaps, R. H. Ingersoll, 
London. 

3028. Printinc Presses, H. H. Lake.—(C. P B. Peck, 
United States.) 

3029. Insecticipe and Ferritiser, H. H. Lake.—(The 
Biolytic Gypse Company, United States.) 

3030. Licnhiinc Railway VeHICLEs by ELecrricity, 
H. H. Lake.—(The Consolidated Car Heating Com- 
pany, United States.) 

3031. Stoprinc Enoines, H. H. Lake.—(C. F. Brown, 
United States.) 

2. Sarety Bicycves, E. J. O'Connor, London. 

3033. Fexepinc Mecuanism, J. F. Geb, London 

3034. MaRBLING ENAMELLED ARTICLES, G. Gniichtel, 
London. 

3035. Liqguip Compounps, H. H. Lake.—(The Consoli- 
dated Car Heating Company, United States.) 

3036. TEMPERATURE ReouLators, H. H. Lake.—(The 
Consolidated Car Heating Company, United States ) 

3037. Orance and Lemon Parer, T. M. Cannon, 


mdon. 

3038. Fasteninc Devices for Necxtizs, F. Ekert, 
London. 

3039. Artists’ CoLour Boxes, J. H. Wilson, Lordon. 

3040. Matrix Maxine Macuine, J. C. Chapman.— 
(The Chicago Matrix Machine Company, United 
States.) 

3041. Prorectine and Securinc Tires, J. K. Starley 
and R. Milligan, London. 

3042. Heatinc and Vaporisinc, &c., R. Harrison, 
London. 

3043. Borter and other Tusges, W. A. Byrom.—(A. 
Bére, France ) 

3044. Rotitinc Step Lappers, C. H. D. Sincennes, 
London. 

3045. CoLLapsiBLE Boxes, D. Fisher, Glasgow. 

3046. Economisino Fugt, J. and F. E. Burton and H. 
Neale, London. 

3047. Gas Enorne, A. J. Instone, London. 

3048. Corsets, C. Bayer, London. 

3049. Weepinc Macuines, J. Braddc, London. 

3050. Buttons, F. J. Heine, London. 

3051. Switch Sienats for Ramways, J. A. Erwin, 
London. 

3052. Fitterinc Apparatus for O11, &c., H. Berk, 
London. 

-. cama ca of Coat Dust Bricks, G. A. Fuchs, 


ndon. 
3054. Turnine Mertats, J. H. Evans, Bath, 
17th February, 1892. 


3055. Lamp and 0-1 Cay, A. Davies, ay Mon. 
3056. Pencits and Exaser, J. 8. Howie, Glasgow. 





2057. SHurties for Looms, H., J. H., and J. Ingham, 
Bradford. 

8058. Fasrentnc Winpow Sasues, 8. Fither and J. 
Chapman, Oldham. 

2050, Rerainino Umprevia Riss, H. G. Tyler, Shef- 
field. 

3060. Warminc HospitaL Warps, &c., E, Oldroyd, 
London. 

3061. Screw-cuTTinc Macuines, W. P. Thompson.— 
(B. T. Gilbert and L. Sevigne, United States.) 

8062. InrerEsT CALCULATING Apparatus, W. P. Thomp- 
son.—{G. Meyer, Austria.) 

3063, ScaLe Beams, W. Shaw, Liverpool. 

8064. Fitrerina Liquips, W. P. Thompson. — (D. 
Williamson, United States.) 

8065. CanpLE and Socket, A. E. Field, London, 

3066. Opentne Tins, J. Bentley, Birkenhead. 

8067. SHoweR Proor Mareriat, E. Briggs, Bradford. 

3068. Gas Motor Enaings, E. Butterworth, Rochdale. 


| 
—— 


tion, with the inclosing case, of a carrier 
ing exteriorly of the case, slide gates, a plang pot ns nn 
gate carrier, a single gate seating plunge 
gate seating block on each of two opposite sides of 
a the = and te central part of 
e gal ving @ rouni engagin f 
substantially as described. wl ses 
466,411. Saw Saarrenine Macuing, L. P, 
Chicago, 1 Pied March 11th, 18010” aladay, 
Claim.—({t) In a saw ming machine, 
bination of a grinding wheel, A su — econ 5 
capable of reciprocations to and from the saw and. 
reciprocating block having an inclined surface adapted 
to be applied to the grinding wheel support to moy 
the same up and down. (2) In a saw sharpen: ¥ 
machine, the combination of a grinding wheel, a mm 


(466,411) 20 a 





3069. Lire Savine Warstooat, J. Gordon, Aberd 

8070. Grapne.s, H. J. Despard, Manchester. 

3071. Preservation of ProreLiex Biapegs, C. F. Amos, 

ul. 

3072. BILLIARD TaBLE, T. Thompson, Burnley. 

2073. Mup Guarp for Cycies, 8. Ratcliffe, Manches- 
ter. 

3074. Brakes for Cycies, M. G, Lloyd, London. 

3075. Cigar Hoipers, E. Peck, London. 

3076. Screw Brusn, H. Heptonstall, Leeds. 

3077. Maxine Corr Yarn Mats, &., E. Hodder, Man- 
chester. 

3078. Nave of Wueet, J. Cox, Burton-on-Trent. 
79. CaLcinaTION of Limestong, &c., C. R. Cowens, 
Stockton-on-Tees. 

3080. Pecey Do.uies, G. H. Ogden, Lancashire. 

3081. Blower and Dravont ReouLator, R. J. Lee, 
London. 

8082. RoLier Castor, W. Bernays, Manchester. 

8083. Grinpinc Macuine, R. Walker, Essex. 

3084. Lupricators, W. Naylor, Birmingham. 

3085. CyLinpeR Drayino Macuines, E. and A. Appleton 
and 8. F. Holt, London. 

3086. Fittinc Agratep Liquips into Bortries, G. 
Bowen and C. and J, Samson, London. 

3087. Securinc Knoss to SpinpDies of Locks, W. Yates, 
Manchester. 

8088. Curck-moTion of Looms, 8, Fletcher, Rochdale. 

3089. Merauiic Ciips or Fasteninos, T. J. Easey, 
London. 

3090. Coatine Tix, A. D. Leyshon, Bristol. 

3091. Paper, J. Luke, jun., Glasgow. 

3092. Oprarnino Cyanipes, R. L. Barr, J. Macfarlane, 
E. J. Mills, and 8. Young, Glasgow. 

3093. Mortisine CHISEL, J. Carr, Newcastle-on-Tyne. 

3094. Fasreninos for Baos, &c., B. Field and F. R. 
Andrew, Birmingham. 

3095. Music Sroots, C. H. Wallwork, Manchester. 

30v6. Umpreras, E. Briggs, Bradford. 

3097. Loose Fiap Envevores, A. Butt and C. T. Butt, 
Manchester. 

8098. ATTracHABLE CurTAIN Heap Cup, D. Blackley, 
London. 

3099. Bive Bags, 8. Dyson, London. 

$100. Saveauts for Fixinc Canpies, A. G. Speight, 
London. 

$101. Toots Brusues, R. Mische, London. 

3102. Suprportinc Mirrors, A. G. Tonks and W. 
Sparks, London. 

$103. Paper for Coryinc Books, F. T. Jefferson, 
London. 

$104. Curmney Pots, W. Jackson, Bradford. 

3105. Licnt CoLourngep ALBUMEN, &c., C. Cosinerie, 


London. 

$106. Rapip.y Tuppino BiLuiARD Cvgs, &c., O. Smith, 
London. 

$107. PREVENTING ALTERATION of Coeques, W. Hobbs 
London. 

3108. MusicaL Instrument, 8. 8. Bromhead.—(J. 8. F 
Pizzutti, United States.) 

$109. Horsgesnve, 8. 8. Bromhead.—(L. Bertolotto, 
France.) 

$110. Type-seTtine Macuinery, J. Hooker, London. 

3111. Primers for Bkeecu-Loapino Guns, E. W. Lloyd 
and G. Stuart, London. 

$112. Evecrric Merers, 8. Z. de Ferranti, London, 

$118. Generatine Currents of Hicn Tensioy, 8. Z. 
de Ferranti, London. 

$114. Evecrricat Primary Batteries, C. Thompson, 
London. 

$115. CoIn-RELEASED Apparatus, F. Redman, London. 

$116. TaeRMoMeETRICAL InpicaTions, &c., J. Richard, 
London. 

3117. Comprvep Crnper Sirter, J. Foulkes, London. 

$115. Keeprinc Accounts, W. B. , E. A. Bremner, 
and B. Jones, London. 

3119. Printinc Warps, G. Marchetti and H. N. Mellor, 
London. 

$120. GaLvaNo-pLastics of Metas, P. H. Bertrand, 
London. 

3121. Locomotive BorLer-reepinc Apparatus, R, G. 
Brooke, London. 

$122. Tosacco Pips, F. Pudney, London. 








SELECTED AMERICAN PATENTS. 


From the United States’ Patent Office Official Gazette. 


466,350. Supe Gate Vatve, R. Hughes, Waterford. 
—Filed March 24th, 1890. 

Claim.—(1) Ina slide gate valve, the combination, with 
the inclosing case. of a carrier stem projecting ex- 
teriorly of the case, slide gates, a stem supported gate 
carrier having a pair of depending bifurcate arms, a 
pair of gate supports for each gate on the depending 


‘466,350 


























bifurcate arms, located on opposite sides of and in- 
closing the stem pathway, introverted plunger su 

porting flanges on the lower ends of the arms, a ga‘ 

seating plunger adapted to be inserted laterally 
between the bifurcate flanged carrier arms and be 
supported thereby, and a gate seating block on each of 
two opposite sides of the plunger, each engageable on 
one side with the plunger and on the other side with 
the central portion of one of the gates, substantially 
as described. (2) In a slide gate valve, the combina- 
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port therefor capable of reciprocations to and from the 
saw, and a reciprocating block having an inclined 
surface adapted to be applied to the grinding whee} 
support to move the same up and down, and means 
for mo said inclined surface toward the grinding 
wheel in the process of lifting the same. 


466,432. Aik orn Gas Compression Pump, £. G, 
Shortt, Carthage.—Filed February 12th, 1891. 
Claim.—In an air or gas compression pump, the 
combination, with a pump cylinder having a lateral 
enlargement upon its a end, of an enla 
head or rod packed through the end of the cylinder, 
its end entering and engaging an annular piston head 
fitting said cylinder, forming a compression chamber 
between the end of the annu piston head, the en- 
larged rod, and the inner face of the cylinder, a puppet 
valve arranged in a c! r below the end of the en. 
rod, its stem entering a central bore therein 
and its seat being formed by a ring screwed into the 
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annular piston head, a second puppet valve arranged 
in a valve chamber in the lateral enlargement, com- 
municating by a channel with the compression cham- 
ber and with a pipe ca mg the compressed gas, and 
a valve disc having nearly the diameter of the piston 
head, mounted on a central stem which is tapped into 
a valve seat screwed into the inlet end of the cylinder 
and vided with a screen arranged to cover inlet 
openings formed in the valve seat, substantially as 
described. 


466,776, Venicte Wueet, G. D. Elges, Davenport, 
lowa,—Flled February 20th, 1891. 

Claim.—In a vehicle wheel having an exterior rim, 
an interior spoke holding ring, and a hub of less dia- 
meter than the latter, the rim and ring rigidly con- 
nected by spokes the combination of flat curved 
springs, the inner ends of each on the inner curved 


666.776) 2 ————— 
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face rigidly attached to the exterior surface of the hub 
in Tae at Somat distances apart, and the outer ends of 
each on the outer curved face rigidly attached to the 
interior surface of the spoke holding ring at equal 
distances apart, and the point of attachment of - 
inner and outer end of each spring being at an angie 
to each other, substantially as described. 


466,838, Vatve-prorector, J. P. Shaddick, Denver, 
Colo.—Filed July 20th, 1891. ‘ 
Claim.—A valve-protector consiating of a circular 
plate having a central perforated s and two 


4 66,838] 





circular series of 1 extending from its upper and 
lower surfaces ectivel , said lugs being cut from 





the body of the plate and bent at an thereto, 
substantially as and for the purposes described. 
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ENGLISH AND AMERICAN LOCOMOTIVES. 


Tux third article of the series on English and American 
Locomotives published in The Railroad and Engineering 
Journal deals at considerable length with the actual cost 
in money of train service in the United States. The 
basis on which our contemporary has worked he states 
in the following words :—“ As the cost of coal is a matter 
determined by local circumstances, and in order to make 
the conditions of the comparisons as nearly alike as 
possible, a common price of one mill, or one-tenth of a 
cent per pound, equal to 2°24dols. per ton, will be 
assumed for all roads. To arrive at the total cost of 
locomotive service of the twelve roads which report fuel 
consumption and train loads separately, we have tabulated 
the data in which the cost of locomotive service is 
calculated per train mile and per ton of train per mile, at 
the same cost of coal—one mill per pound—for each road. 
On this basis it will be seen in column eight that the 
cost, including all the items given in the table, of loco- 
motive service of passenger trains on the twelve American 
roads named is 18°47 cents, and from column sixteen that 
of freight trains is 28°34 cents per mile. That of English 
trains, as shown in Table I. including both pa 


‘29 cents and ‘6 cents, while wages vary between 6:16 


cents and 8°18 cents on different roads. 


Name of Road. 


é It is, we think, 
expedient therefore to confine our attention strictly to 
the narrower and more manageable proposition with 
which we started, and compare English and American 
locomotive performance on the basis of fuel burned and 


it is 170 tons. 











and goods, is 19°36; of Scottish, 14°66 ; and of Irish trains, 
17°65 cents, the average being 18°72 cents. As the cost 
of traffic of British roads is not divided into passenger and 
freight expenses, it is not possible to compare the cost of 
these two classes of trains with that on American roads 
further than to observe that the cost per mile of passenger 
trains in this country is less than that of both classes of 
trains in England, and more than it is in Scotland and 
Ireland.” 

Our contemporary’s figures are contained in the 
annexed Table A, 

In considering these figures it must be borne in mind 
that our contemporary is travelling somewhat out of the 
record as far as we are concerned. All that we have 
contended is that American locomotives areless economical 
machines than English engines, and we have carefully 
avoided the complications which crop up the moment we 
begin to deal with the prices of coal, oi], and labour. In 
the United States it will be seen, for instance, that the 
cost of oil, waste and miscellaneous supplies, varies between 
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Chesapeake and Ohio .. 
Chicago and Alton 
Cincinnatti Southern .. 


Cleveland, Cincinnatti, Chicago, & St. Louis 


Illinois, Central 

Louisville and Nashville 
Michigan, Central.. oe 
New York, Lake Erie and Weste: 
New York, Pennsylvania, and Ohio 


Pennsylvania (Philadelphia to Pittsburgh) .. 
Pennsylvania (Lines West of Pittsburgh) .. 


Philadelphia and Erie .. 
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weights hauled, and leave on one side the discusssion of | Southampton. 


prices. 
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TABLE B,—Showing the Maximum Loads Hauled, with the Weight and Performance of Locomotives, on Different American Railroads. 


press. It amounts to only 130 tons on the average, but 
an average passenger train on the Great Eastern Railway, 
as we showed last week, weighs 166 tons, on the 
Caledonian Railway it is 125 tons, on the Great Northern 
On the London and South-Western 
boat trains are run with one engine from Waterloo to 


TABLE A,—Showing Fuel Consumption and Cost of Locomotive Service on Twelve Different American Railroads. 


consist of twenty-one 
| vehicles, three of them composite bogie carriages. These 

Now, one of the first points which the preceding | carriages weigh when empty 20 tons, and the six-wheeled 
table proves is that the American passenger train is by | carriages about 144 tons empty. The trains in question 
no means heavier than the English train to anything like | carry 500 passengers. 


u ) Omitting the weight of passengers 
the extent alleged hitherto by the American technical | and their luggage, we have, then, three bogie coaches 60 
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vice per train, mile. 
Total cost of locomotive ser- 
vice per ton of cars and of 


their loads per mile, 


Total cost of locomotive ser- | 
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PASSENGER TRAINS. 
| Miles. | "Tons of | Feet per| u. xm. | | tb Ib. In. In. Ib, Ib. 
| | | 22401b. | min. | 
Boston and Albany... ... ... 0... 0 w ..| 100 3-1-2 3 7| 2066 | 60 2 29; Am. | 90,000 61,400 | 68 18 x2: = — | 1lto 513 
New York, New Haven, and Hartford 137 = 5 2 8; 219 45 8 29) ,, 100,000 62,700 683 ist x 24 | —_— — |1,, 4°29 
” ” ” | 137 2/38] 6/11! 340 45 |4 15) ,, | 100,000 | 62,700 | 68} 188x202) — — 11" 7-62 
Fitchburg ... 1143 | 8 | 4] 8 |10| 284 60 15 0! 5, | 94,660 | 60,660 | 68 18x24) — as ee 
Old Colony... i 49 2 7 | 2{1|11| S72 a | 1 Bi) ,, | 98,000 63,210 | 69 | 18 x24; 63 iii, 3:3 
Missouri Pacific... ...0 ... 2.2 os 189 a s 5 | 12)! 352°7 52 | 6 55 | 10-wheel 114,000 90,000 | 63 20 x24; 80 *227 | 1,, 6°03 
Chicago, Burlington, and Quincy... |162°5 2 | 3 | 3 | 8 2611] 37 | 4 2| Mogul 110,000 | 91,500 | 68 | 19 x24} 562 215} 1,, 5°31 
9 ps m2 or | 105 3 | 3 4/10, 2946/ 69 (3 10| ,, 110,000 | 91,500 | 62 | 19 x24| 76 -957 | 172 5-00 
Delaware, Lackawanna, and Western... ... . | 409 4 | 3 38 110 348°7 75+ (11 58 |.Am. 111,5 80,800 | 68 19 x24 _ — |I1,, 6°98 
ON Le a emer ee 1 6 187°3 | 116(c)| 3 45 | 10-wheel 133,000 103,300 | 62 | 21 x26| 87 464} 1,, 3°15 
Western New York and Pennsylvania 137 a | f 1 |10; 247 90 |5 O| Am 87,000 58,000 | 62 17 x24| 80 "324 1,, 6°35 
New York Central and Hudson River... 143 1 {2 9 112: 392 _— o Det iss 98,000 64,000 | 70 | 18 x24 — — |1,, 8°96 
2 = z fos eae es 8 | 8 2985| — |3 25/ , 120,000 | 80,000 | 70 | 19 x24 set a 5 ee 
Chicago and North-Western ... 91 3; 3 5 }11) 381 | 32 | — | 10-wheel _ 94,500 | 64 | 18 x24 _ — _ 
99 ‘a ae .. | 138 2 3 5 110 343 39°6 | — | Am. — 61,870 | 64} 18 x24 — — _ 
ve ite .. | 80 ot 6 1 |15) 377 Bat + x 1, om 51,650 | 64 18 x24 = = as 
St. Louis and San Francisco ... .. | 119 3 | 4 2 9 288 70 | 4 30! 10-wheel 100,000 65,000 | 58 19 x24} 83% 289 | 1,, 56°45 
Chicago and Alton ... ae 1264 3. 4 4 |11, 402 52 4 55) Am. £5,000 56,000 | 63 | V7 x24| 67 *166 | 1,, 10°50 
ae eee 344 oi 2 5 110) 335 52°8 10 55 | 10-wheel | 117,000 93,000 | 69 19 x24 66 "197 |1,, 6°41 
Louisville and Nashville... ... ... ... | 154 2 | 2 3 7| 2088 | 813$¢/)5 40| Am. 96,000 62,000 | 67 | 18 x24 _ — |1,, 4°85] 
New York, Lake Erie, and Western ... 1397 ze} cS 8| 272 _- £84 _ 80,400 | 68 | 19 x24 — — — | 
* 99 ; 1393; — |— | — |—| 280°3] — | 4 10! 10-wheel | 118,700 | 101,000 | 68 20 x24! 76°8(a)| -274/1,, 5°28 | 
New York, Providence, and Boston 64 o + 3 | 4/8 270°5 —_ 1 45) Am. 96,000 65,000 | 69 17 x24| 54 *299 1 1,, 6°31 | 
Michigan Central ... 0.0... | 153 2 | 3 | 6 |11| 379 | 45 | 5 50 10-wheel | 123,500 | 96,000 68 19 x24 | tt, | 
” ” apie sine 5 ke 153 _— a 3 7 | 294°2 | 38 =| 3 30 | a 123,500 96,000 | 68 19 x24 | — — |1,, 5°33 | 
Atchison, Topeka, and Santa Fé ... 179 8 | 6 | 2 |11| 384°8 | 63 | 8 10) 10-w. ccmp.| 135,000 99,200 | 62 | 20x24, 29 x24 | 72 "215 }1,, 5°55 
z a Be tbr 181 8 | 8 | 1 |12| 8544) 74 |8 40/ 10-wheel | 121,000 | 87,000 | 56 18 x24) 88 248} 1,, 6°56 | 
Wisconsin Certral .. ... ..  «. 7' 1 1; 9 {11 ! 3861°5 §2°8|3 20 Am. 92,600 60,000 | 63 17 x24| 53 146) 1,, 8°74 
Lake Shore and Michigan Southern ..._... ...| 88 2); 8 6 pth. Ser.) Se Sa 108,000 72,000 | 66 18 x24) 69°42 194;}1,, 7°48 
Cleveland, Cincinnati, Chicago, and St, Louis ... | 110 3 | 2 5 110) 357 42 (b) 3 15 10-wheel 126,700 98,700 | 62 19 x24} 95°8 *268 | 1,, 6°31 
Missouri, Kansas, and Texas... Pi rida Seas 158 S184 .2 9| 200 | 5&8 — | Am. 82,000 52,000 | 62 17 x24;| 50°08 "183 | 1,, 7°92 
Baltimore and Ohio... ... mae ft i's) 2 tal ee 76 a ole 114,500 77,000 | 7 20 x24} 53 | 385} 1,, 2°71 
Philadelphia and Reading 93 2| 4 2 | 8| 225 | 285)2 52) ,,  (e 107,000 72,464 | 68} 21 x22| 67°18(f)) °298|1,, 4°71 
FREIGHT TRAINS. 
Sileeest Pace one ccc tes, cee es ee os | | we | me | | | es ieee — | Come. 114,000 | 103,000 | 50 | 20 x24 | 117 ‘104 | 1,, 22°10 | — 
Delaware, Lackawanna, and Western... ... ...| 207 — — |] — |—| 1125 — |11 33. Mogul 98,000 | 85,220 | 62 | 19 x24 — | — | 1,, 25°71 | 17°88 
Baltimore and Ohio § Ray ate kas a —- —| — |—| 8383 116t | 2 4} Consol. , 125,000 | 113,400 | 50 | 21 x26 411 1°234}1,, 5°97 | 8-16 
z sal SP eens 7 |—/|/—| — |—| 462 116t | 1 54 “a | 155,150 | 137,600 | 50 | 22 x28 | 382 | *845|1,, 6°52 8-94 
Western New York and Pennsylvania 121 —- — |] — |—| 1893 2 jll O e 127,000 | 113,000 | 50}; 20 x24 | 105 | °075 | 1,, 24°57 | 11°00 
New York Central and Hudson River... 440 - — — | —| 1800 30 15 8 . Mogul 120,000 | 105,000 | 64 | 19 x26 | _ | — | 1,, 33°60 | 29°04 
Chicago and North-Western... ... ... 135 -iji- — |—|! 718 36°9 — | 10-wheel _ 79,7 | 56} 19 x24) 0 — - — 15°00 
St. Louis and San Francisco ... 117 -i- — |—| 602 70 7 tt | Consol. 117,000 | 101,600 | 51 20 x24 | 100 166 | 1,, 11°52 | 16°68 
Chicago and Alton ... sat 121°5 — — — |—| 739 52 9 30° Am. 000 56,000 | 63 17 x24 | 128} 173 | 1,,19°53 | 12°78 
Canadian Pacific ... .. 1... 334°6} — |— | — | —]| 636 52°8 ™ * iwbeel — eign }- o a —_ a = 1», = aoe 
thicago. ington, and Quincy... 162°5} — | — — |—| 826 37 f 6,150 | 62 an x2 ‘ | 1,, 16°15 “28 
on ees ’ ns ’ oe aaa ERR peor SN Wee 7 =. \8.0 — 10,000 | 94,500 | 68 19 x24} 98-4 113 | 1,, 17°71 | 20°28 
oe a ae 15 | — |— | — |—| 781 69 =) Consol. | 113,000 | 95,100 | 2 20 x24 100 | 7128) 14,1548 
Louisville and Nashville... ... ... «.. 154 -j- — |-—| 5 8ltt 11 50 | Consol. | 118, oe 20 x2 96°2 “a -~ 3°02 
New York, Lake Erie, and Western ... 1393 | — | _ — | —| 1677 _ 7 23 10-wheel 138,100 | 111,750 62 | 21 x26 | 158°1 *094 | 1,, 27°20 | 18°90 
Michigan Ro ccg sda es 153 —-|- — | —/| 1000 45 — Mogul 102,000 88, 57 | 19 x24 | — |1,,21°96| — 
Atchison, Topeka, and Santa Fé ... 181 — — |—/| 1000 74 (13 35 10-wheel 106,400 78,200 | 51 19 x26 | 122 | 122) 1,, 21°05 13°32 
Wisconsin Cen eT Te eee 1614) — | — — Bex | 803 52°8 11 0 | Mogul 107,050 89,900 | 57 | 19 x26. 61 | “O76 | 1,, 16°77 13°74 
Lake Shore and Michigan Southern ... ... ...| 88 _-i- _—_|i-— 1473 35 | 6 2 i 118,000 | 100,000 | 54 | 19 x24 89°64 | “061 pie 27°96 13°74 
Cleveland, Chicago, Cincinnati, and St. Louis... | 110 -i- — |— | 1060 42 (b)| — | 10-wheel 90,000 — 55 | 18 x24/ 7 4 _ | 7070 | 1,, 26°38 | — 
Missouri, Kansas, ila —{!— | — |}—| 755 53 — Mogul | 100,000 86,000 | 53 | 19 x24 | 103°55 | *137 | 1,, 16°91 | 15-00 
a 3 21 — —|] — |—! 715 50 1 20 i (el prey — | a 19 x24 Ry "122 1, 14-76 15°70 
Philadelphia and Readin 856} — — | — | — | 1547 = 9 43 -wheel (¢ F 94, | 608 20 x 51°7 “0¢ +9 28°6 _ 
ne + r ee Paes ee ~~ — Consol. (e) 116,800 | 101,470 | 504 20 x24 — | — |1,,36-42) — 
- Se Ls aw lon | ow bee ea = + 116,800 | 101,470 | 50} 2 x24) — me Ges le 
. Me ei. |—~ | —~ f=) ae on = 153,000 | 138,530 | 50} 2 x28) — — te ee — 





























* Pushing engines is used on the 52ft. grade, but not on 36. 
** These cars weigh 28,000 lb , and their ave 
are divided here, and helping engines are used. 
(/) Anthracite (g) Experimental train. 


t Engine has hel 
load is 44,000= total, 72,000 Ib. 
(a) Poor quality of anthracite coal. 


rade 26,300ft. 





tt The maximum 
(b) One grade of 70ft., on which 





Taper is used. 





(c This grade is 17 miles long. 














on this grade. 10d . . curves on grade ; no reduction of grade on curves. § Experimental trips; no helping engine was used. 
50 ' rh a oke on this run is 217ft. per mile for 1°8 miles and curves of 573°7ft. radius, but the trains 
(2) Compound. g (e) Wootten engine. 
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tons, and 18 other coaches 261 tons, or a total of 321 tons 
exclusive of engine and tender. Many of the goods trains 
hauled by one engine consist of forty-eight wagons and 
two vans. The wagons weigh, empty, 6 tons, and the 
vans 10$ tons. The total tare weight is thus 309 tons. 
The wagons hold 10 tons, but assuming the load to be 
half this, or 5 tons, we have 240 tons, ora gross load, 
exclusive of engine and tender, of 549 tons. On the 
North-Eastern Railway the average gross weight of goods 
trains for six. months was 272 tons without the engine 
and tender, and allowing 8 tons for each wagon, of which 
weight 2 tons 4 cwt. were load—but this allows for empties 
—the average load will be about 4 tons 8 cwt.; the true loads 
hauled are therefore over 300 tons. In some cases the 
gross weight without engine and tender reaches 400 tons. 
Coal trains often consist of forty 10-ton wagons, but it is 
against the rules of the company to haul under any 
circumstances a train weighing more than 550 tons. 
The ordinary passenger trains on the same line average 
100 tons, and the Northern expresses about 156 tons, all 
exclusive of engine and tender. 

Now, the average fuel consumption per passenger train 
mile on the American railways named in the preceding 
table is nearly 67 Ib. a-mile, while the average English 
consumption is certainly not over 36 Ib. a-mile, or little 
more than one-half of that used in the States. The differ- 
ence is enormous, and it cannot be urged in explanation 
that the speeds of the trains in the States are higher 
than they are here. Our contemporary will, we think, 
find it very difficult to explain away these figures. The 
only method of accounting for them that suggests itself 
to us is, that the power required to haul an American 
train must be very much greater than that needed to 
haul an English train. For it is inconceivable, even after 
every allowance has been made for bad coal, bad firing, 
and bad blast pipe proportions, that the American engine 
burns nearly twice as much coal per horse-power per 
hour as the English engine. Why the cars should 
run more heavily we cannot pretend to say. Possibly 
the use of small chilled cast iron wheels, which are never 
really circular, has something to do with it. Lack of 
stiffness in the road would account for a very considerable 
resistance. Let the explanation be what it may, how- 
ever, there are the facts to speak for themselves. 

The American goods train is heavier than the English 
train; but itis not so out of all proportion, however ; and it 
must always be borne in mind that the speed at which 
our goods traffic is worked is nearly double that adopted 
in the United States. Our contemporary publishes a 
table containing such remarkable figures that we reproduce 
it on the preceding page as Table B. 

It must be clearly understood that this table does not 
represent average performance. It shows the heaviest 
loads hauled, and some of the figures given cannot be 
received without considerable hesitation. Let us take, 
for example, the New York Central train. This, 
according to the table, weighs 392 tons; the weight of 
the tender is, we assume, included in this. The engine 
weighs about 44 tons. So the gross load moved is 436 
tons. The tractive power of the engine is, in round 
numbers, 105 1b. per pound of average cylinder pressure ; 
the speed is over thirty-seven miles an hour. The resist- 
ance at this speed cannot, we think, be less than 20]b. 
per ton, and 436 x 20 = 87201b., demanding an average 
pressure of about 831b. effective in the cylinders. A 
resistance of 8720 lb. overcome at the rate of 3256ft. per 
minute represents 860-horse power expended in hauling 
alone. But experiments very carefully conducted in the 
United States have shown that the indicated power is 
not infrequently twice as great as that represented by 
the pull on the draw bar. If, however, we make the 
very moderate estimate that the power expended in the 
internal resistances of the engine was but 140 horses, 
we have 1000 horses left, as the average indicated power 
of the locomotive. Unfortunately the consumption of 
fuel per mile is not given. That of a larger engine is, 
however, given lower down at 95 lb. per mile. Assuming 
that the New York and Albany engine burned the same 
weight, we have 37 x 95 = 3515 Ib. of coal for an hour’s 
work, and 3°515 lb. only per horse-power per hour. 
But it is a liberal estimate to say that the boiler 
made 71b. of steam per pound of coal, so that not- 
withstanding the enormous average pressure, which 
must have greatly limited expansion, the engine was 
running with only 24°61]b. of steam per horse per hour. 
This is, indeed, a wonderful performance altogether— 
so wonderful that our contemporary ought to investigate 
the facts. If it can be really proved that the figures he 
gives represent the truth, then the New York and Albany 
locomotive deserves to be reproduced over and over 
again. As it is, without meaning to be discourteous, we 
are compelled to say that the figures cannot possibly 
represent facts without qualification. 

The table of freight trains presents many figures with 
which we in Great Britain have nothing to compare. As 
for example, 1800 tons hauled at 29 miles an hour. It 
is, we think, beyond question that the resistance per 
ton of goods train is greater than that of passenger 
trains at moderate speeds, because the wheels are not 
kept in such good order, the axle-boxes are less carefully 
lubricated, and there is more jolting and striking of 
flanges against the rails. We shall probably not be over 
the mark—though we are open to correction—if we take 
the resistance of enginc and train together at 20 lb. 
per ton. But this means a resistance of 36,000 lb., 
and this resistance overcome at the rate of 1760ft. per 
minute represents about 1900-horse power. A small addi- 
tion for internal resistance gives us 2200 indicated horse- 
power. The engine has cylinders 19 by 26, and its 
tractive effort isin round numbers 147 Ib. per pound of 
average pressure, so the average pressure cannot have 
been less than 244 Ib. on the square inch. We willingly 
admit that we have nothing in this country at all com- 
parable with this. If it be argued that 20]b. is an 
excessive resistance, then it is clear that goods trains 
run with much less friction than passenger trains. A 
great road resistance is the only excuse for the enormous 


consumption of fuel in passenger engines. Why should 
not the same resistance exist for goods trains? We 
have not said anything about the weight of the engine in 
this case, which amounts to about 53 tons—a trifle, of 
course, compared to the weight of the train. Once more 
we have to plead incredulity. We really cannot manage 
to believe that a locomotive of the dimensions stated 
hauled 1800 tons at thirty miles an hour, especially as 
there is a maximum grade of 3Oft. to the.mile, or 1 in 
176, to be dealt with, but whether the train went up this 
or down it is not stated. Nothing is said about the 
weight of coal burned. Equal reticence has not been 
observed about other engines, however, and we find that 
a consolidated engine, hauling 333 tons up an incline of 
116ft. tothe mile, or say 1 in 46, broke the record and 
burned 411 1b. per mile. 

There are some curious facts given concerning other 
engines. For example, we have three trains weighing 
within a few tons of each other the same, say 750 tons, 
and the inclines about the same, but the consumption of 
fuel varies between 128} 1b. per mile—the fraction seems 
superfluous—the speed being 12°78 miles an hour, and 
87 lb., the speed being 15-7 miles an hour. Our readers, 
if they care to take the trouble, will find various other 
curious features about the table. We have vainly tried 
to deduce conclusions of much value from it. Some of 
the figures seem to us to be trustworthy; many are 
doubtful; about others there is no room for doubt. The 
truth is, that when statements are made concerning the 
maximum performance of locomotives we must never 
forget that we can make figures prove anything. It is, 
for example, by no means suflicient to say that there was 
an incline on the road. We want to know whether the 
engine went up or down it. When the speed is given, 
does that mean schedule time or true running time? and 
so on. 

Here the limits of space compel us to stop. We must 
reserve for another article much that yet remains to be 
said concerning our contemporary’s facts, figures, and 
arguments. 








THE CRYSTAL PALACE ELECTRICAL 
EXHIBITION. 
No. V. 

Tue illustration on page 124 accompanying our last 
article was inadvertently entitled ‘‘The Gordon Dynamo 
and Exciter.” We must here correct this by saying that 
these machines, as indeed all the transformers and 
switches used by the Crystal Palace District Electric 
Supply Company, were designed and manufactured by 
the Electric Construction Corporation of Wolverhampton. 
We should also state that the full-page illustration in our 
last issue but one represents the state of the works at the 
Sydenham station on December 28th, or sixty working 
days after the laying of the foundation stone. The 
boilers,. engines, dynamos, and exciters have been for 
some time completely installed and in full operation. 

Visitors to this Exhibition who follow with interest 
the direction of electrical research which appears to give 
promise of; surprising developments in the near future, 
should not fail to witness the experiments with high tension 
alternating currents shown by Messrs. Siemens Brothers. 
and Co. In a lecture-room adjoining their stand in the 
machinery court these experiments are repeated twice 
daily at 4.30 and 6 p.m., and an explanatory lecture given 
by a representative ofthat firm. It is by no means an easy 
task to explain in an intelligible manner to a mixed 
audience the nature of self-induction, alternating cur- 
rents, and the terms volt and ampére, and especially to 
answer questions on the same. When asked, for instance, 
how many volts go to the pound per square inch, it requires 
some thought to know at what point to start from to give 
a satisfactory and clear explanation. The difference 
between a continuous, or rather direct current, interrupted 
at regular intervals, and an alternating current, with and 
without the effect of self-induction, is first exhibited on a 
screen by a spot of light moving in unison with the 
alternating machine. The apparatus is a most ingenious 
combination, devised by Doctor Frélich, to show the 
rise and fall of these currents as they exist actually in 
movement. The current isled into the coils of a telephone 
receiver, to the diaphragm of which a mirror is attached. 
A self-regulating arc lamp enclosed in a box projects 
through a lens a parallel beam of light on to the mirror, 
which, in turn, reflects the ray back to a series of twelve 
rotating mirrors. These mirrors are mounted in a frame 
rotating on a vertical spindle, and driven by a worm off 
the spindle of the small dynamo generating the current. 
This series cf mirrors, polygonal in plane, reflect on the 
screen the movements of the telephone diaphragm in 
such a manner as to show a complete line of light 
travelling in undulations exactly corresponding to those 
of the current. In this manner, some very important 
differences in the nature of electric currents under vary- 
ing conditions are shown. For instance, the effect of 
successive charges and discharges on a condenser, first 
with no resistance in, and then with a resistance in front 
of the condenser, showing the decrease in strength and 
prolongation of the time of duration of the impulse of 
charge; the effect of the insertion of a polarisable battery 
in a circuit of successive continuous current impulses ; 
ditto when an artificial cable is introduced either before 
or behind the receiver; the undulating current in. the 
primary or secondary circuit of an induction coil ; and the 
effect of either a plain ohmic resistance or an electro- 
magnetic resistance introducing self-induction in the 
circuit. All of these combinations are shown with either 
an alternating or interrupted direct current, the same 
being produced by a small dynamo with twelve coils 
provided with a very neat arrangement for developing either 
continuous or alternating currents at will. That is, the 
necessary pair of rings and commutator are fitted and a 


switch attached to the end of the spindle, by which either 
arrangement can be used. 
A most suggestive experiment, and one which 





demonstrates the wave character of alternating cur- 


——2 
rents, is carried out with a number of armatures 
mounted on the same shaft, and rotating in the same 
field. The speed is, of course, the same in all, but the 
difference consists in the number of coils on each. In 
the first there are eight coils, in the second sixteen, the 
third twenty-four, the fourth thirty-two, and so on to the 
last, which has sixty-four. The frequencies or rates of 
alternation of current, therefore, vary in each in the 
above ratio, the highest being 704 and the lowest 38 
and the currents produced by each are separately 
connected to. a key-board and telephone receiver, 
Each of the eight keys when depressed puts the 
current from one of the armatures on to the tele. 
phone receiver, and a musical note is produced. Leay. 
ing for the moment the consideration of the inter. 
mediate notes, we first hear one note sounded by trans. 
mission of electric current from the armature of eight 
coils, and then the note three octaves higher pro. 
duced by the armature with sixty-four coils. While it is 
known that this must be so, it is still a forcible 
demonstration of the undulatory character of the alter. 
nating current and the various rates of reversals 
that can be produced. We have here in the first place 
electrical waves or vibrations; secondly, mechanical 
vibrations producing sound; and, thirdly, sound waves 
in air, all demonstrated by this experiment as closely 
allied. The musical note produced recalls the expen. 
ments of Mr. Tesla at the Koyal Institution, where the 
high frequencies he used were productive of a high 
musical note every time he switched the current on toa 
lamp. Moreover, he showed that the mere existence 
of the alternating current affected the surrounding 
medium so as to put it in a state of vibration sufficient 
not only to affect our hearing but to produce light. 

The high-tension currents used in further experi. 
ments are produced through the medium of two 
transformers. One of these is a ‘cable transformer,” 
consisting in the first instance of an iron wire core around 
which are served the primary and secondary wires cem 
posing the two circuits of the transformer. The current 
is taken from a Siemens alternator driven by a Willans 
steam engine, the electric pressure being about 80 volts, 
and thecurrent500ampéres. The electric pressure is trans. 
formed up in the cable transformer to 2500 volts, and in 
a second transformer to 52,000 volts. 

The fact that 52,000 volts is actually present is proved 
by burning five hundred 16-candle incandescent lamps in 
series, each lamp taking 105 volts. While this is going on 
the power absorbed by the lamps is easily calculated. 
The lamps must take about half an ampére, or more 
accurately °6 ampere, and the power absorbed is therefore 
81-2 kilo. watts, or about 42-horse power. The potential 
is great, but the current is great also; and therefore con- 
siderable power is represented, and the apparatus is 
understood to be dangerous to approach. As much as 
two ampéres of current at this enormous voltage can be 
produced by means of these transformers, thus develop- 
ing 140 electrical horse-power. Mr. Tesla used very 
high frequencies, or a large number of alternations 
per second, and this appears to so impede the flow of 
current, either by electro-magnetic inertia or the extreme 
rapidity of reversals of the actuating force, that no 
danger may be apprehended from the spark discharging 
through the body, although at very high potential. 1s 
induction as exemplified in one form in transformers, or 
“action at a distance,” through the medium of air or 
ether, yet to bring about startling innovations on our 
modes of exercising power? As not unfrequently 
happens, those phenomena which have caused most 
trouble in our existing systems of utilisation may prove 
the very laws which will govern a better system. 

Induction is a wide subject. The telegraphist both 
uses and endeavours to get rid of it, the telephonist 
depends entirely upon it, and his subscribers vilify it, the 
dynamo constructor nurses it, and the electric light 
installer finds it necessary to eliminate it here and 
appropriate it there. We now have a system from 
Edison of telegraphing without wires between elevated 
surfaces, the whole intervening space being rendered 
inductively active at will by an interrupted current. 
What limits are there tc the effects of electrical induction 
through space, or action at a distance, and what may not 
come of it ? 

The experiments with this high tension are convincing 
as to its power. By discharging between two brass discs 
separated by a large plate of glass, a brilliant effect is 
produced. ‘The discharge seeks a path all over the glass 
round to the other side, and the effect is a ramification 
of veins of purple light with occasional brilliant flashes 
round the edge. The distance traversed by these flashes 
is about 2ft., and loud reports accompany the discharges. 
The discharge is continued till the » be is broken, 
generally in about one or two minutes’ time. The flame 
produced between carbon points is also very remarkable. 
A roar or rich hum accompanies the flame, which pro- 
ceeds vertically from each discharge point, and meets at 
about 10in. above them, forming an arc some 2ft. in — 
The experiments are such as can be appreciated by all. 

We have already referred to the Tingdon alternatin, 
current dynamo, exhibited by Messrs. Woodhouse an 
Rawson, United, Limited, and now take the opportunity 
of illustrating it. Fig. 1 shows the general build and 
outline of the 50-unit machine, and Tig. 2 the arrange- 
ment of the inductor blocks and the field and armature 
coils. It will be seen that the thirty-two coils composing 
the field magnets and armature are ranged round the 
outer circumference of the rotating disc or inductor 
wheel. The sixteen inductor blocks are exactly the 
width of two contiguous coils, as shown in the figure, 
and are composed of thin plates of soft iron stamped out 
to the shape shown, and bolted up in position between 
two side gun-metal rings. The rings are then clamped 
between the inside faces of two steel flanges or plates, 
mounted on a boss keyed to the shaft, the width of the 
whole then being ft. and the diameter 4ft. 5in. The 
field magnet coils are alternately placed with regard to 





those composing the armature, as shown, and con- 
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sequently, if we consider any single armature coil, it is 
clear that this becomes magnetised in one direction 
through the medium of the inductor block in one 
position, and in the opposite direction when the block 
reaches the next position. It follows, therefore, that 
with sixteen blocks there are thirty-two reversals of 
current per second, or a periodicity of 93 per second 
when the machine is running at its normal speed of 850 
revolutions. The field magnet coils are generally coupled 
in four sets in parallel, and the armature coils coupled u 

in series or parallel according to the voltage required. 
These machines have been supplied to the Woking 
Electrical Supply Company. The floor space occupied 
by each machine is 3ft. 9in. by 6ft.8}in. The advantages 
most apparent in this construction are chiefly a mechani- 
cally solid rotating part with high peripheral rate of 
change of field, and no coils to bear tangential strain in 
driving, no collecting rings or brushes, low cost of con- 
struction and maintenance, andready adaptability of the 
coils to the work required. With regard to the latter 














Fig. 2—THE KINGDON ALTERNATOR 


point, owing to all the bobbins being fixed, the machine 
may be used for various objects, and the character of the 
load varied at will, even while the dynamo is running. 
For instance, in the case of a 2000-hght dynamo there 
are sixteen coils available for outside work. Eight of 
these would supply current for 1000 lamps on the 
transformer system, while four coils might be used to 
supply thirty arc lamps of 2000 nominal candle-power 
each. The four remaining coils would be capable of 
supplying about 500 lamps of 8-candle power each on 
the low-tension alternating current system. From these 
examples it will be seen that the machine lends itself to 
the requirements of any kind of alternating current 
work. Should any circuits which are being run off part 
of the coils not be required, both the field magnets and 
the armature bobbins may be cut out of circuit while 
the rest of the armature is supplying current, thereby 
saving the energy required to magnetise the fields. 

The other exhibits of interest in the stand of this 
company are the launch motor, specially designed with 
low centre of gravity, to minimise vibration in launches, 
and fitted with a waterproof armature; a continuous 
current dynamo of simple construction; switches and 
switchboards, and a patent action electric ship’s winch. 
The dynamo is illustrated in Fig. 3, and is Gramme 
wound. There are two castings and 
& wrought iron core to the field yoke, 
on which the exciting coil is fixed. 
The construction is about as simple 
as it can be made. 

Bolton's electric ship’s winch, illus- 
trated in Fig. 4, is chiefly remark- 
able for the method adopted of wind- 
ing on two ends of one rope or chain, 
the lifting being done by the bight or 
loop of the rope. The two ends are 
anchored to two independent winding 
barrels on the same shaft, and by 
means of friction cones each barrel 
can be thrown in gear with the shaft 
for hoisting, out of gear for lowering, 
or on the opposite friction cone which 
puts the brake on. By this device, 
and the use of winding barrels of dif- 
erent diameters, a considerable varia- 
tion is attained in the speeds of hoist- 
ing and lowering, an advantage 
gained without the usual noisy double 
trains of spur wheel gear. The electric 
motor is made to drive the horizontal 
shaft on which the barrels are 
mounted by means of a worm, and 
this is the whole of the speed-reducing 
gear; further, the attention of the 
driver is not diverted to the motor, as 
once started it is kept running in one 
direction, and his attention can be 
entirely given to the two levers or 
hand-wheels controlling the load. 
The winch exhibited raises 3 tons 
at 33ft. per minute, 2 tons at 60ft., or 
1 ton at 100ft. per minute. 

It is now generally understood that 
the load should be thrown in gear by 
some gradual means, allowing slip 
at first when an electric motor is used for raising loads, 
and this is done in some cranes by a ring and wedge 
clutch, or in others, as in the present apparatus, by 
friction cones. Leaving out the question of electrical 
driving, however, and the gearing, there appears con- 
siderable merit in the use of the bight or loop of 
the rope for hoisting with the ends of the rope 
wound on to two independent and different sized 
drums. Either drum can be braked while the other 











Fig. 5—Midget 
Kee Lamp 


hauls, or both may haul together, and thus variation of 
speed attained suited to different loads. Further, by 
means of a friction clutch connecting the motor to the 
winch with a spring adjustment to suit the exact total 
power of the motor, the latter continues to run even 
when the winch is entirely at a standstill, exerting, 
through a frictional disc which is of hard wood between 
two cast iron surfaces, its full power, and thus retaining 
the strain on the lifting or hauling cable. It so generally 
happens that winches are overloaded when used for 
warping a ship’s head round into dock that this pro- 
vision, whereby the winch can sustain its hold although 
pulled up dead, should be of great service. We learn 
that in a recent trial carried out on the winch, two new 
ropes, lin. diameter, were broken by the strain, while the 
motor ran freely without noise or sparking. The motor 
is contained in a strong iron waterproof casing for use at 
sea. The usual warping ends are provided, and the 
whole winch stands in a base plate of 5ft. by 4ft. 4in. 
We understand that Mr. Bolton and the manufacturers 
reed anxious to send the winch to sea for a long practical 
trial. 

The small arc lamp illustrated in Fig. 5, surnamed the 
“Midget,” gives a light of 250 candles when burning at 
5 ampéres at 45 volts. The carbons are of 11 and 7 
millimetres, and the lamp is only 26in. long when 
trimmed, the nearest approach to model work we have 
seen. It was proved at the Paris Exhibition that the 
use of small arc lamps of about 6 ampéres, with opal 
globes, diffused the light very well in interiors, the small 
Cance are lamp being employed. But the small lamp 
must burn absolutely steady, as it is necessarily placed 
in closer proximity to the objects lighted, and the 
slightest flicker tells with bad effect. In the above lamp 
Messrs. Woodhouse and Rawson have kept this point in 
view, and have found that with a solid core in the shunt 
coil, and a hollow core in the series or striking coil, a 
gradual and steady regulation is obtained with the clock- 
work escapement feed. 

A double-pole high-tension switch is shown, in which 
by a trigger action underneath the lever the four contacts 
are rapidly closed and rapidly broken—Fig. 6. 

An apparatus—Fig. 7—for automatically switching on 
a circuit of lamps or batteries at a given time is ex- 
hibited. The clock is set to the hour required, and at 
the given time releases a detent, which allows the pair of 
pivotted contacts to fall over into the mercury cups and 
complete the circuit. 

The motor safety switchboard—Fig. 8—is a very useful 
adjunct to a motor circuit where compound wound 
motors are used. By means of specially-shaped cams 
of vulcanised fibre it is impossible to turn the switches 
in any other but the proper order to insure safety to the 
motor. Until the shunt portion of the field is excited by 
the lower switch being closed, the main switch above it 
cannot be moved. Moreover the main switch cannot be 
closed until the resistance switch is at its highest point. 
Further, the series portion of the field which opposes 
that of the shunt in compound motors is utilised at 
starting in the reverse direction, so that it assists the 
shunt field and produces a powerful torque. The revers- 
ing switch is seen to the right in the figure, and it is 
arranged that this switch must be put back before the 
resistance is all taken out. A magnetic cut-out, acting 
on an excess of current, and an ampére meter complete 
the equipment to the switchboard. 

The Giilcher Electric Light and Power Compan 
has a very interesting collection of exhibits in the kio 
in the South Nave. The company has experienced a 
steady demand for small 65-volt dynamos of from 20 to 50 
16-candle lamps capacity, and here place on exhibit 
specimens of these well-constructed and finished machines. 
The smallest is a 1}-unit two-pole compound wound 
machine with drum armature; the base plate measures 
only llin. by16in. Driven at a speed of 1600 revolutions 
the machine will light 40 8-candle lamps. The next is a 
2-unit two-pole, lighting 60 8-candle lamps at a speed of 
1540 revolutions. Above this the machines are four-pole 
Giilcher type, with ring armatures. Such a machine is 
the 3-unit exhibited, producing 40 ampéres and 65 volts 
at 1350 revolutions, and lighting 92 8-candle lamps. The 
bed-plate of this machine measures 14}in. by 3ft. Besides 
these small dynamos, specimen armatures of large 
machines are shown. The armature of a 40-unit machine, 
or the same size as serves to light 80 arc lamps in the 
Palace, is shown partially wound, and the construction of 
the core can be seen at a glance. Thin soft iron strip 
about ;%;in. wide is wound on the gun-metal flier or 
spider forming a core of about 25in. outside diameter, 
Shin, wide, and 6in. deep in the radial direction, that is a 
cross section of 33 square inches of iron. The strip makes 
an excellent mechanical job, and it is found that with this 
strip and no other magnetic insulator than the black 
oxide coating and shellac, wasteful heating by hysteresis 
is overcome to a far greater extent than in the old discs 
of sheet iron. This is covered over with sheet mica and 
then served with tape, and the cotton-covered conductors 
wound on. The wire used is of square section about 
04 square inch area. Every coil consists of only twoturns, 
and the coils are all wound separately, the inside end 
of one jointed on to the outside or commutator end of the 
next. A 7-unit completed armature with commutator, 
cross-connecting rings, and spindle, is also shown. These 
specimens are well worthy of notice as instancing the 
pretty workmanship put into the construction of arma- 
tures. The small dynamos referred to would undoubtedly 
be of use to experimenters, students, small consumers, 
and in laboratories. 


the compound Galloway engine familiar to everyone, we 
find a new type alternator shown in operation for the 
first time, and designed by Mr. Guy Fricker of that firm. 
The field revolves inside the armature, and by a hand 
wheel and screw the outside frame holding the armature 
coils can be shifted bodily away from the field for 
examination. There are twelve coils on each ring, and 





the armature, which supplies 20 kilowatts, can be coupled 


Turning to the Giilcher permanent installation, run by | P 
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up for high or low tension supply. It is at present 
supply current at 100 volts, the coils all fodiens in ae 
e ’ 


and speed 750 revolutions. The coils of the rotati 
field are all on gun-metal formers, bolted in poaition wit 
slotted iron cores, and are easily removable, The 
armature is built up of thin iron rings side by side 
with slots stamped out to receive the bobbins of wire. 
This machine was used during the run of the pantomime 
for lighting 200 lamps on the stage. 








H.M.8.8. RAMILLIES AND REPULSE. 


THE engraving which will be found on page 194, gives an 
excellent idea of what the Ramillies and | sister ship the 
—_— will be like when finished, and at sea. They are 
both extremely powerful men-of-war ; probably the ‘most 
powerful in the world, not excepting the great Italian vessels, 
They are steel, twin-screw, double-barbette battleships of 
14,150 tons displacement, measuring 380ft. long and 75tt, 
broad, and having a mean draught of 27ft. 6in. The engines 
of the Repulse, which are vertical triple-expansion, wil] 
— 9000-horse power with natural draught, and wil] 
drive the _— it is expected, at a speed of 16 knots. With 
forced draught they will develope 13,000-horse power, and 
give a speed of 17-5knots. The ship will carry 900 tons of 
coal, which will enable her to steam 5000 knots at 10 knots 
an hour without refilling her bunkers ; but, in case of necessity, 
she will be able to stow about 400 tons more, and so obtain an 
anticipated radius of over 7000 knots. 

The chief weights to be carried are the armament— 
1910 tons—and the armour, 4550 tons. At each end there 
is a section, 65ft. long, which is entirely without vertica] 
armour, the only protection there being afforded by a 2tin. 
steel deck. Thewhole middle section of the ship is furnished 
with a water-line belt, of a maximum thickness of 18in,, 
250ft. long, and extending 5ft. 6in. below and 3ft. above the 
line of load-draught immersion. The ends of the belt are 
joined by transverse armoured bulkheads, which rest upon 
the armoured deck. At each end of the armoured enclosure 
which is thus formed there rises to above the level of the 
upper deck a barbette composed of 17in. armour. On the 
top of the armoured belt rests a 3in. steel deck, and above 
this, to a height of some feet, the outer walls of the ship are 
composed of 4in. steel upon a lin. steel skin. Again, above 
this there is armour in the shape of steel shields to the 
larger broadside guns. Finally, there are two armoured 
conning towers, one forward composed of 14in., and one aft 
composed of 3in. plates. Each barbette is a separate and 
very strong pear-shaped two-storeyed redoubt. In the upper 
storey is the turntable carrying the guns; in the lower are 
the turning engines, &c., and as the whole structure is thickly 
armoured all the way down to 5ft. 6in. below the water-line, 
there is obviously little danger of a hostile shell putting the 
heavy guns out of action by exploding beneath them. The 
tops of the barbettes project but 2ft. 9in. above the upper 
deck. Consequently the axes of the guns are only about 
4ft. 6in. above that deck. 

The freeboard of the Repulse and her sisters will be 18ft., 
and the heavy guns themselves will be 23ft. above the water, 
instead of 20ft. as in the completed “ Admirals.”” The chief 
armament of the Ramillies and Repulse will consist of four 
13’5in. 67-ton guns, disposed two in each barbette. These 
have arcs oi training of about 200 deg., and all four guns can 
be simultaneously discharged on either broadside. The 
secondary armament will consist of ten 6in. quick-firing 
guns of 40 calibres. These are carried in the box battery 
between the barbettes, two on each broadside being on the 
main deck in sponsons, and three on each broadside being on 
the upper deck. The tertiary armament consists of sixteen 
2-24in. 6-pounder quick-firing guns, twelve of which are on 
the main and four on the upper deck; ten 1°85in. 3-pounder 
quick-firing guns on the upper deck and superstructure and 
in the tops; eight machine guns, and, for landing purposes, 
two 9-pounder field guns. There will also be five above- 
water and two submerged torpedo tubes. The total estimated 
cost is £831,678. 

The Repulse will be supplied with engines by Messrs. 
Humphrys and Tennant. She was launched with great 
success at Pembroke, at a little after 5 p.m. on Saturday 
last. The Ramillies will be engined by her builders. The 
cylinders will be 40in. + 59in. + 80in. x 5lin. There will 
be eight boilers, single-ended, working at 150 lb. pressure. 
She will carry a crew of 665 officers and men. Her construc- 
tion did not commence until August, 1890, so she has only 
occupied eighteen months in building. 

The launch of the Ramillies took place on Tuesday, and 
was attended by some sensational incidents. As the river is 
narrow for so huge a vessel, the ways were laid at a smaller 
incline than usual. The cold weather solidified the grease, 
and at 1 p.m., when the dog shores were knocked away, she 
refused to move. The greatest efforts were made with the 
hydraulics and the tugs in the river, and at last she started, 
at the rate of about an inch a-minute. Everyone went to 
luncheon, and the ship was left to the workmen. As a last 
resource the position of the tugs in the river was altered. 
Then, and not until then, did the rate of progress quicken, 
and at twenty minutes after three the Ramillies deliberately 
disappointed the prophets of evil and took the water, after 
having been in almost continuous motion for the period of 
one hour and twenty-six minutes. An hour later she was 
safely berthed alongside the yard. 








THE INCORPORATED ASSOCIATION OF MUNICIPAL AND COUNTY 
ENGINEERS.—The following programme has been issued by the 
Home Counties District Metropolitan Meeting, to be held at 
Kensington, on Saturday, March 12th, 1892:—11 a.m, — the 
members will meet in the Council Chamber, Town Hall, Kensing- 
ton, by kind permission ; Mr. Weaver to call attention to certain 
provisions of the Public Health—London—Act, 1891, and to move 
a resolution thereon; Mr. William Weaver, M. Inst. C.E., chief 
surveyor of Kensington, will read a —— on Kensingtcn, its 
progress and work; discussion, 12.30 p.m.—Luncheon, kindly 
provided by the Kensington Vestry ; after which the members will 
roceed by brakes to view, fare 2s, 6d. each. 1.10 p.m.—Recrea- 
tion ground, Notting Dale. 1.30 p.m.—Kensal Wharf. 2.30 p.m. 
—Warwick-road and Pembroke-road depéts. 3 p.m.—Electric 
Lighting Station, West Brompton House to House Electric Light 
Supply ompany. 3.45p.m.—Salopian wharf, Chelsea, Refuse Dis- 
posal Company’s Works. 4.15p.m.--Wharf, Lots-road, Chelsea. 5p.m. 
—Kensington Court Electric Lighting Station, Kensington and 
Knightsbridge Electric Lighting Company. 6.30 p.m. — The 
members will dine together at the Holborn Restaurant, tickets 
5s. each ; ordinary dress. A visit will be paid on Friday evening, 
the 11th inst., to the Crystal Palace Electrical Exhibition, 
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RAILWAY MATTERS. 


Durine the year 1891, the total make of Bessemer 
steel rails in the United Kingdom was 662,676 tons, or 356,930 tons 
Jess than in 1891. 


Tax length of Algerian railways was increased in 1891 
by 45 kiloms. = 28 miles, including the line of metre gauge 
weween Blida and Lodi, of the West-Algerian Company, brin ing 
up the total length to 2890 kiloms. = 1795 miles, not including 
995 kiloms. in Tunis, but including 28 kiloms. of private lines, 


Tue London, Chatham, and Dover Railway Company 
_following the example of the Brighton a just issued 
a notice to all the other lines that in future it wi 1 not covet any 
foreign vehicles, whether passenger carriages, horse boxes, rucks, 
or vans, for conveyance by the passenger trains unless fitted with 
the Westinghouse automatic brake apparatus. 


TuE South-Eastern Railway Company has followed at 
a long distance the example of the London, Brighton, and South 
Coast Company, and has imported from America a train of Pull- 
man cars, built by the Gilbert Car Manufacturing Company. The 
cars are six in number, and will perhaps run as well as those on 
the Brighton and on the Club train of the L. C, and D, R. 


TnE Dudley and Stourbridge Steam Tramways Company 
declared a dividend on Tuesday of 8 percent. per annum. The 
chairman congratulated the shareholders upon the good report 
they had from Major-General Hutchinson, upon the condition of 
the rolling stock. One of the directors stated that but for the 
increased expenditure on rolling stock and other items, the dividend 
would have Geen. 4}, per cent. 


Tue Malta Railway was re-opened on February 25th 
without ceremony. It was taken over by the local Government 
about six months ago under a heavy mortgage. The line is seven 
and a-balf miles in length, with eight stations including termini. 
It has been placed in thorough order, bridges, &c., rebuilt, and 
new locomotives and other rolling stock imported. The line is 
now considered to be in good working order. 


Mr. H. K. Srpson, goods agent for the Midland Rail- 
way Company at Sheffield, who has held that position for three 
years, is about to be removed to the goods manager’s department 
at Derby. Mr. Simpson succeeded Mr. W. E. Adie, who was 
transferred to Liverpool, and afterwards to the h office at 
Derby. Mr. A. 8. Jarvis, who has been chief clerk at Sheffield for 
twelve years, will take the position vacated by Mr. Simpson. 


Her Majesty’s Consul at Gothenburg reports to the 
Secretary of State for Foreign Affairs that the Bergslagernas 
Railway Company invite tenders for 14,500 tons of coal up to 
March 11th next, the preferable kinds being Lambton, Wallsend, 
and South Yorkshire best Kiveton Park. Tenders are to be 
addressed to ‘‘Styrelsen fir Bergslagernas, Jernviigsaktiebolag, 
Gothenburg.” The Gothenburg Hallands Railway also invite 
tenders up tosame date for 3000 tons best South Yorkshire hard 
steam coal. Particulars can be obtained on application to 
Styrelsen fir Giteborgs-Hallands Jernviig, Gothenburg. 


Tue Midland Railway Company has just commenced a 
very important alteration in its signal lights at night. Instead of 
red, green, and white lights, with a white or green back light, the 
red light indicates ‘‘ stop,” and shows a white back light to the 
signalman. The green light indicates “go on,” and shows the 
back light obscured to the signalman. This is a very great 
improvement, as many mistakes have been made in consequence of 
green back lights being mistaken for green signals, As red and 

en are now to be the only signals, a white Jight shown to a 

river will indicate a signal out of order, to be treated as danger. 


In reporting to the Board of Trade on the fatal and 
serious collision which occurred on December 24th at Barnby 
passing loop, on the single line between Beccles and Lowestoft, an 
the Great ees Railway, Major-General Hutchinson remarks :— 
“It is greatly to be ho’ that the experiments which have now 
been for some time carried on on the Great mm Railway, with 
the view of providing an efficient mechanical fog signal apparatus, 
may shortly be attended with success, and tbat signalmen may 
thus be afforded the means of dispensing to some extent, if not 
altogether, with the attendance of platelayers as fog signalmen.” 


THE question of the subsidy of canal undertakings by the 
railway companies, which has been discussed so much in connection 
with the railway rates agitation, comes to the front again in the 
position this year of the Birmingham Canal Navigations. The 
report of the committee states that during nearly the whole of 
the year ended December, 1891, there had been a steady 
increase in the traffic passing over the canal. The receipts, 
however, from tonnage, &c., owing to the prolonged severe 
frost which prevailed in January last year, and which en- 
tirely closed up a considerable portion of the cana' nearly 
the whole of that month, presented only an increase of 
£2061, the receipts from tonnage, wharfage, &c., being £184,420, 
as compared with £182,358 in 1890. The balance available for 
dividend was £31,142, aud an additional sum of £17,626 was 
required to make up the usual dividend of 4 ng cent. In moving 
the adoption of the report and accounts, the chairman said he 
regretted there was so large a deficiency in the earnings of the 
company. That, of course, would be provided by the London and 
North-Western Railway Company, under the terms of the 
guarantee. At the same time it was to be regretted that the canal 
could not earn a full dividend. Sir Douglas Galton seconded the 
motion. In reply to the proprietors, the chairman said that the 
railway company’s guarantee was perpetual. They could not tell 
what Parliament might do. They had not always had to have 
recourse to the guarantee, and he considered that it was not 
creditable to the town and district that a local company like that 
should be obliged to apply to a railway company to eke out a 
miserable dividend. 


FRENCH RAILWAYS in 1891, according to a preliminary 
report issued by the Public Works Department, increased by 
821 kiloms. = 510 miles, of ‘general interest” line, against 
846 kiloms, in 1890, bringing up the total of that category to 
34,660 kiloms, = 21,537 miles. The increase is shared by the 
following nets :—Orléans, 286 kiloms.; Paris, Lyons, and Mediter- 
ranean, 122 kiloms,; Economiques, 109 kiloms,; Ouest, 89 kiloms. ; 
ae ig poo 80 kiloms.; Midi, 59 kiloms.; Est, 56 kiloms.; 
Sud, 13 kiloms.; and Etat, 7 kiloms. Of the length opened in last 

ear 251 kiloms, = 156 miles are of small gauge. The railways of 

rance may be classified as follows +—-Putecieal ines, 30,755 kiloms, ; 
secondary lines, 838 kiloms.; Etat system, 2535 kiloms.; lines not 
conceded, 309 kiloms.; and private lines, 223 kiloms, The lines 
definitely conceded have increased by 123 kiloms., of which fifty- 
seven have been granted to the Paris, Lyons, and Mediterranean, 
and sixty-six to the Ouest. The length of general interest lines 
definitely conceded, which was 38,788 kiloms. on 3lst December, 
pe has now reached = kiloms, = aie — shared = the 
ollowing proportions :—Principal system, 34, iloms, ; secondary 
system, 1063 kiloms. Etat system, 2953 kiloms, The length of 
‘industrial lines” remained last year what it was before, viz., 
223 kiloms. opened, and 274 kiloms. conceded ; while no increase 
has been made to the 558 kiloms. declared of public utility. 
The length of ‘local interest” lines worked last year has been 
inc by 217 kiloms., bringing up the total from 3122 kiloms, 
to 3278 kiloms., deducting 66 kiloms, for the Condé and Alengon 
line, declared of general interest. Excepting 18 kiloms. of normal 
gauge, all the ‘local interest” lines opened last year were of 
small gauge. Of this category, the length of 4090 kiloms. conceded 
on Ist January, 1891, was increased during the year to 4823 kiloms., 
or 2686 miles, 





NOTES AND MEMORANDA. 


Tue total make of open-hearth steel ingots in the 
United Kingdom last = was 1,514,538 tons, or a decrease on the 
previous year of 49,662 tons. Of this 100,486 tons were made on 
the basic system. 


Tue total production of pig iron in Germany in 1891 
was 4,452,019 tons, as against 4,658,451 tons in 1890. The total 
production of pig iron in the United States in 1891 was 9,273,455 
tons, as against 10,307,028 tons in 1890, 


THE “ Bulletin” of the British Iron Trade Association, 
just issued, gives the total production of pig in the United King- 
dom in 1891 as 7,228,496 tons, or a decrease of 646,634 tons as 
compared with 1890. There was a production of 1,642,005 tons of 
Bessemer steel ingots, or a reduction of 372,838 tons, the produc- 
= of acid and basic steel ingots being 1,306,229 acid, 335,756 

ic, 

In the water supplied to the Metropolis during the 
month of January, the mean amount of organic carbon was found 
7 Professor William Crookes, Dr. William Odling, and Dr. C. 

eymott Tidy, to be ‘158 part in 100,000 parts, as against ‘240 part 
in the previous month’s ap Moreover, the maximum amount 
of organic carbon in any single sample examined was found to be 
reduced from ‘319 part in December to ‘204 in January, the next 
highest amount recorded during the month being only ‘189 part in 
100,000 parts of the water. 


In the discussion on a paper by Mr. E. Price Edwards 
read before the Society of Arts on ‘‘ Burning Oils for Lighthouses 
and Lightships,” Sir Lyon Playfair said mineral oils must in time 
beat the vegetable oils, on account of their chemical composition, 
the ingredients in the latter not being all combustible, but consist- 
ing of fatty acids and glycerine. Mineral oils, on the other hand, 
were nearly of the same composition as olefiant gas, the illumina- 
ting constituent of coal gas, with the addition of a little more 
hydrogen. They were therefore sure to win in the end ; it was 
merely a question of manufacturing them safely. 


The Port of Hamburg, connected by five lines of 
railway with Berlin, Cologne, Lubeck, Kiel, and Hanover, is 
110 kiloms. = 68 miles from the sea, but the tide of the Elbe flows 
50 kiloms, = 31 miles higher. The docks, of which the Grassbrook 
and Sandthor are respectively 8 hect. = 20 acres, and 10 hect., 
or nearly 25 acres in extent, have a minimum depth at low water of 
6 metres, or nearly 20ft. There are altogether 156 hect. = 
385 acres of docks; and 11,456 metres, or more than 7 miles of 

uays. The total cost of the works has reached the sum of 

$5,000,000. There are twenty-eight ocean lines of steamers 
trading between Hamburg and South America, the West Indies, 
Mexico, Brazil, La Plata, Asia, Africa, and Australia. On 31st 
December, 1891, the merchant fleet included 500 steamers of 
540 000 tons. 


THE various actions which tend to cause the loss of 
luminosity in a Bunsen flame are, by Professor V. B. Lewes, 
summarised as follows :—(1) The chemical action of the atmospheric 
oxygen, which causes loss of luminosity by burning up the bydro- 
carbons before they, in their diluted condition, can afford acetylene. 
(2) The diluting action of the atmospheric nitrogen, which, by 
increasing the temperature necessary to bring about the partial 
decomposition of the hydrocarbons present, prevents the formation 
of acetylene, and so causes non-luminosity. (3) The cooling 
influence of the air introduced, which is able to add to the general 
result, although the cooling is less than the increase in temperature 
brought about by the oxidation due to the oxygen in the air. (4) 
In a normal Bunsen flame the nitrogen and oxygen are of about 
equal importance in bringing about non-luminosity, but if the 
quantity of air be increased, oxidation becomes the principal 
factor, and the nitrogen practically ceases to exert any jlioaane 


A CORRESPONDENT of the Toronto Mail, writing from 
Calgary, at the Eastern base of the Rocky Mountains, says that 
on the night of January 20th that part of Canada experienced that 
peculiar phenomenon known as the chinook, the origin and 
mechanism of which is a puzzle to meteorologists. ‘ The day,” he 
says, ‘‘Was an ordinary winter day, clear, bright and frosty. 
About 8 p.m., without sign or warning, a gale sprang up in an 
instant. Those inside rushed outside to see a blizzard ; but instead 
they were met by a clear sky and a hot soft wind. In a few 

inutes the ther ter jumped from a few degrees above zero 
to 48. The wind was froma point or two north of west. A 
change so sudden, though unusual, has occurred before. But 
what seemed strange is that all this time the thermometer was 
40deg. below zero at gan, a little over 100 miles west of here 
and in the mountains. et the wind, which was blowing a gale 
and at times almost a hurricane, was blowing directly from 
Laggan. The wind and the heat were maintained during the 
greater part of the night, and the cold was intense at the other 
point for all that time.’ 


AccorpDInG to a report recently published in Germany, 
there were, in 1889, 5260 workmen killed in accidents, and 35,392 
seriously injured. These losses do not vary very much from one 
year to another. M. Vacher, in Za Nature, compares the figures 
with those of the killed and wounded at Gravelotte—one of the 
most murderous battles in this century—which were 4449 and 
20,977. The industries furnishing most accidents are as follows, 
in descending order: mines, railways, quarries, subterranean 
works, building, breweries. All industries are arranged in 64 
corporations, and it is estimated that more than 44 millions of 
workpeople are insured. Wounds and fractures are the most 
usual form of injury, and the duration of treatment tends to in- 
crease every year, by virtue of a law which makes an allowance 
when incapacity for work exceeds three weeks—this was based 
on the observation that fractures were Pager J healed in three 
weeks. Since this law was introduced, the treatment of fractures 
has taken longer. There are always, Nature says, more accidents 
in winter than in summer, and on Mondays and Saturdays than 
on other days. Also there are twice as many accidents from 9 a.m. 
to noon, and from 3 to 6 p.m., than from 6 to9 p.m., and from 
noon to3 p.m. Better light in summer, and fatigue towards the 
end of each half-day of six hours, are supposed to explain some of 
these variations, 





In a paper on “The Origin of Petroleum,” by R. Zalo- 
ziecki—Chem. Zeit.—the author disputes the validity of the 
hypothesis of Ochsenius concerning the origin of petroleum, the 
chief features of which are the assumption that the formation of 
petroleum has been brought about by the action upon the fatty 
matter of decomposing animal remains of certain salts, notably 
alkaline bromides and aluminium chloride, and the contention that 
this view is borne out by the composition of the saline constituents 
of the natural waters commonly found associated with petroleum. 
The chief grounds for his rejection of this theory are that petro- 
leum and the said saline deposits belong to different geological 
epochs, and that little or no nitrogen in any form is found in the 
waters accompanying deposits of mineral oil. Moreover, cases are 
known in which the water accompanying petroleum is free from 
saline constitutents, and further, the syntheses of hydrocarbons 
of the aromatic series effected by the aid of small quantities of 
alkaline bromides and iodides and aluminium chloride, take place 
under conditions widely differing from those that would occur in 
the production of petroleum in contact with an aqueous solution 
of these bodies, In consequence of these considerations, the 
Journal of the Society of Chemical Industry says, he adheres to 
his belief that the function of the saline constituents of waters 
accompanying petroleum has been rather to restrain the putrefac- 
tive changes of the original animal matter, than to cause a specific 
alteration of its fatty constituents into hydrocarbons of such series 
as are generally found in crude petroleum, 





MISCELLANEA. 


Tue Sydney papers just to hand devote considerable 
space to the official trial of the powerful steam fire engine lately 
constructed by Messrs. Shand, Mason, and Co., and illustrated and 
described by us in our issue of October 9th. The tests, which 
appear to have been very severe, were considered to be extremely 
satisfactory. 


WE are informed that Messrs. Rose, Downs, and 
Thompson, Hull, have received an order from a large corporation 
in Germany, who are carrying out a Government undertaking, for 
one of their largest ‘“ Kingston” dredgers, the machine having 
been selected from a number submitted to competition. The firm 
is also just completing one of these machines for the Caledonian 
Canal, N.B. 

WELSH interests are leaguing against the effort of Bir- 
mingham to get water from Wales. One of the arguments to be 
used is ‘that Rhondda Valley has been near a water famine.” 
This will have little weight, seeing that Rhondda is more 
afflicted with rain than any part of Wales, and is forty miles at 
least from Rhayadr. A stronger argument would be the periodic 
—e of steel works in Wales on account of a deficient water 
supply. 

Tue Hartlepool Ropery Company are making a new 
rope, which is called the anti-corrosive and self-lubricating strand 
wire rope. In the process of its manufacture, the cores and all 
the wires in the strands are, we are informed, thoroughly coated 
with a preservative composition called glissantoline, which fills up 
the interstices of the rope, and makes it perfectly impervious 
against corrosion, as by bad water, steam, or other deleterious 
matter found in the workings of mines or elsewhere. It at the 
same time acts as a lubricant to the individual wires, and insures 
greater flexibility. 


Tue Mayor of Sheffield—Alderman Joseph Gamble—of 
the Franklin Works—steel files, &c.—has for the fourth time during 
the last four years made a money gift to the men who have been 
longest in his service. To the men who had been ten years and 
over he gave £1; under ten, 10s.; women, 10s.; and boys 5s. each. 
He expressed his gladness at the continued good feeling which 
existed between employer and employed in his works, both at Shef- 
field and at Wardsley Bridge. The Mayor has with him work- 
people who have been in his employment for many years, the man- 
agement being practically in the same hands as when he started. 


In support of the scheme for the formation of a national 
iron trade sliding scale, arrangements are being made by the opera- 
tive section of the Midland Iron Trade Wages Board for issuing a 
circular showing the wages which would have been paid over the 
past two years and a-half, if during that time the Midiand and 
the North of England wages scales had been amalgamated. 
This circular will, it is believed, show that wages would have been 
practically the same as has actually existed, although the new 
scheme was not in force. The opinion of the iron masters and 
the iron workers will be taken on this circular. 


THE Walsall Wood Colliery Company, Walsall, has 
acquired the collieries of the Pelsa!] Coal and Iron Co, and their ac- 
companying machine plant for £30,000, the property included, 
being identical with that recently sought to be acquired by a com- 
mittee of shareholders of the Pelsall Company, who, however, 
could not see their way to offer more than £27,500. The ironworks 
plant of the Pelsall Company, including the blast and puddling 
furnaces, three rolling mills, fitting shops and other contents, have 
now to be sold by auction, and if the valuations placed upon them 
are realised, it will be possible to discharge the first debentures, 
amounting to £34,900, and accrued interest, and also to provide 
for the payment in full of the second debentures, which amount 
to £14,000. 


Mr. BERKLEY, President of the Institution of Civil 
Engineers, had the pleasure of entertaining at dinner at the Grand 
Hotel, on Thursday in last week, the following officers and past 
officers of the Institution:—Sir F. A. Abel, K.C.B., honorary 
member ; Mr. Abernethy, Sir Frederick Bramwell, Bart., F.R.S., 
Mr. Woods, and Sir George B. Bruce, past presidents ; Mr. Alfred 
Giles, M.P., Sir Robert Rawlinson, K.C.B., and Sir B. Baker, 
K.C.M.G., F.R.S., vice-presidents; Mr. G. F. Lyster, Mr. E. A. 
Cowper, Sir James N. Douglass, F.R.S., Mr. J. W. Barry, Sir 
Douglas Fox, Mr. W. H. Preece, F.R.S., Dr. W. Anderson, F.R.S., 
Mr. Charles Hawksley, Mr. W. Shelford, Mr. J. C. Hawkshaw, 
Sir Bradford Leslie, K.C.LE., and Sir Guilford Molesworth, 
K.C.1.E., Members of Council; Mr. Shand, Mr. Burt, Mr. H. 
Graham Harris, Mr. W. Matthews, Mr. F. 8. Courtney, Mr. 
Berkley, jun., and Mr. James Forrest, the secretary. 


At a meeting of members of Parliament and others 
interested in the question of the London water supply, held in one 
of the committee-rooms of the House of Commons a few days ago, 
to receive a formal communication respecting the Birmingham 
Water Bill, it was reported that the committee appointed to con- 
fer with the Birmingham members were satisfied that the improve- 
ment of the Birmingham water supply was a matter of urgency, 
and that they were not prepared to recommend that the scheme 
should be opposed. In order, however, that London should be in 
no way hampered in the future, the committee suggested that two 
clauses pre 2 be added to the Bill, the first giving the metro- 
politan authorities the right to cross any of the aqueducts proposed 
to be constructed, and the second providing that any arrange- 
ments with regard to compensation should be fair to London as 
well asto Birmingham. There seems to be no objection to the 
insertion of the new clauses. Mr. James Mansergh, the engineer 
for the scheme, states that there will be 700 square miles of water- 
shed left available for London. 


On the 28rd ult. a Local Government inquiry was 
held in Bournemouth respecting the pom made by the 
Bournemouth Town Council to borrow £24,000 for works of sewer- 
age. The borough surveyor, Mr. F. W. Lacey, A.M.I.C.E., gave 
details as to the pro scheme. From these it appeared that 
the No.1 scheme comprised an enlargement of and additions to 
the existing central sewer, including an additional 3ft. outfall 
2150ft. long, to be laid east of the pier. A large iron sewer in 
connection with this outfall will run through the gardens. This 
scheme will cost £12,000. The second scheme comprises an 
enlargement of and additions to the existing eastern sewers, with 
a new 3ft. outfall of 1400ft. in length, east of the Boscombe Pier. 
This will cost £11,000. The third scheme deals with a re-arrange- 
ment of the Wimborne-road sewer, and is to cost £1000. Questions 
as to the ventilation of the sewers were asked by the inspector, 
and answered by the surveyor, who explained the flushing arrange- 
ments which have been adopted with such gratifying results in the 
case of the Bournemouth sewers. 


On the 29th ult. a party of upwards of seventy members 
of the Junior Engineering Society availed themselves of the 
opportunity of visiting the marine engineering works of Messrs. 
Weegiaw, Tennant, and Co., Deptford Pier. The manager, Mr. 
Thomas Soper, showed the visitors round the various shops, and 
pointed out the features of interest in the methods employed by 
the firm in the construction, fitting, and erection of the engines 
and boilers produced. Those for the fast cruiser H.M.S. Grafton 
have just been completed. A set of engines for H.M.S. Repulse, 
first-class armour-clad battleship of 13,000 indicated horse power, 
were seen under process of erection, as were also the boilers for 
the same vessel. Parts of machinery for a fast cruiser building in 
the North were in hand at different stages of treatment, and the 
shops generally being fully occupied with work rendered the visit 
portioclasty instructive. At the conclusion the thanks of the party 
were tendered for the courtesies extended in connection with the 
occasion. The ensuing visit takes place on the 10th inst., when 
the R.M.S. Ophir is to be inspected at Tilbury Docks, 
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HOLDEN AND BROOKE’S EXHAUST INJECTORS | live steam ;when the engine is standing; G, wing valve for , within any time desired, from twenty-four to forty-eight hours, 


FOR LOCOMOTIVES. 


ExuHavst injectors have long been used in connection 
with stationary engines. Messrs. Holden and Brooke, of 
St. Simon’s Works, Salford, are however, we believe, the first 
to adapt such injectors to locomotives. There are consider- 
able difficulties in the way, due to the moticn and jerking of 
the engine, which is liable at any time to throw an injector 
off unless it is specially contrived to prevent that result 
from taking place; the necessity for leaving the exhaust 
unmeddled with and avoiding complication. Judging by the 
reports we have received of the working of the injector which 
we illustrate, Messrs. Holden and Brooke seem to have over- 
come all difficulties in a most satisfactory manner. On a 


locomotive, the exhaust steam will not suffice to start the | 
injector; to overcome this obstacle Messrs. Holden and | 
Brooke combine with the main injector a small auxiliary | 


injector working with live steam. This starts the main 
injector, and then automatically shuts itself off. Our 
engravings show very clearly the construction. Figs. 2 to 6 
are sections and elevations; the small injector is seen at the 
side of the large one in Figs. 2and6. The fittings on the en- 


Fig. 7 


ae 

















gine are shown by Figs. 1,7, and 8. The injector is fitted below 
the foot-plate; but the general arrangements are in other 
respects the same when it is fitted above the foot-plate, on the 
side of the fire-box. 

In the engravings, Fig. 1, Ais the regulating rod, for occa- 


sional use only—not for starting; B, live steam from boiler, | 


turned on and off automatically. 


In starting the injector, the water is turned on first, then 


the exhaust steam. The live steam is turned on automati- 


cally, the steam valve on the boiler being permanently left | 
It will be noticed that the starting and working of | 
this injector is performed by two movements only, as in the | 
The injector should be fixed as | 


open. 


case of ordinary injectors. 
far below the lowest water level as possible. The injector 
takes feed-water up to 80deg. Fah. For hot climates they 
are made to take feed-water up to 90deg. Fah. This applies 
to all steam pressures. 

The feed-water is delivered into the boiler at a temperature 
of 260 deg., which represents as compared with cold feed a 
saving of about 15 per cent. incoal. The injector can be 
worked entirely by live steam when the engine is standing, 
and it is of course unnecessary to heat the water in the 
tender or tanks when an engine is fitted with the exhaust 
injector, and the trouble arising from working injectors or 
pumps with hot feed is entirely avoided. 

When the injector is fitted on the side of the fire-box, the 
arrangement shown in Fig. 8 is employed. Here A isa rod 
used for adjusting the nozzles of exhaust steam injector when 
first fixed, only employed very occasionally ; C, live steam pipe 
to supplementary portion of injector, controlled automatically ; 
C, live steam pipe, for working the entire apparatus with 


| doubt be adopted by all our lake vessels within a few years. 


| illustration below. This bed is fixed to an iron plate which is 


thing. 
| numerous cases where this device would have pees thousands of 





regulating admission of exhaust steam. (The handle of this | 
valve should be notched, or otherwise graduated.) H, valve | 
and passage for admitting live steam to the exhaust injector, 
to work it when the engine is standing—used instead of wing | 
valve G. 
The injector has had a thorough trial on the Lancashire | 
and Yorkshire Railway, and Mr. Aspinall is, we understand, | 
so well satisfied with it, that it is being fitted to several engines. 
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That it cannot fail to prove a means of economy appears to 
be quite beyond question. The reputation of the makers is 
sufficient guarantee that the workmanship and material are 
excellent. 








WARD'S WRECK INDICATING BUOY. 


A DESCRIPTION of the apparatus illustrated below is given in the | 
Marine Review. Of it is remarked that it is ‘‘ a device that will no | 
It | 





consists of a hollow ball, formed of two hemispheres, the bottom | 
one being attached to a bed by a soluble glue joint, shown in | 


| present quarters, 
| engineering school, fronting Gower-street, 
| floor extensive mechanical and electrical engineering laboratories, 



































screwed to the deck of the vessel or as shown above on y 4 of 
the pilot house, but if placed on deck it can be used as a chair. 
As there has been no means patented for preventing collisions, this 
patent would seem to be the next best There are 


dollars, which has been expended in searching for wrecks, some- 
times without result. The Polynesia, Pewabic and many others 
might be mentioned where this device would have been valuable. 
It is said that a syndicate was formed several years ago to locate 
the wreck of a schooner that went down off Erie in 1855 with 200 
tons of copper. By changing the cord to copper wire the device 
is practicable for use on salt water. The valuable cargoes carried 
by ocean liners would certainly recommend its use. One feature 
of the soluble joint is that itis prepared so that it will dissolve 





| sprin 


| F. Ward, Frontier Ironworks, Detroit, Michi 
| apparatus. 
| a flange, b groove, c gasket, d gibs, D chamber, E reel, F line on 
| reel, G standard, H Flange, I base; J K, faces glued making 


| Saturday, Monday, and 


As soon as the dissolution takes place the buoy rises, the 18in. size 
having sufficient buoyancy to carry 15 lb. or 1000ft. of cord, which 
reels off through the bottom. As soon as it reaches the surface 
the line stops paying out, the core of the spool being controlled by 
The end of the line attached to the iron plate as well as 
the line attached to the buoy is reinforced to prevent chafing. 
The soluble joint is protected by a flange which prevents water 


2D 


Z 


reaching it before the buoy has been submerged for some time, 
seas washing the deck having no effect on it. Commander 
Heyerman, U.S.N., will test the buoy and report on it.” Mr, A. 
n, is making the 
In the engravings, Fig. 2, C C are the two hemispheres, 





soluble joint. 








UNIVERSITY COLLEGE, LonDON.—The council of this college are 
about to make extensive additions and alterations to their build- 


| ings to supply accommodation for the oom. mechanical, and 


electrical ng | departments, which have all outgrown their 
he idea is to build on to the south wing a new 
iving on the ground 


&c., and on the upper floors lecture theatres, museum, drawing 


| office, &c. The rooms vacated in the old building by this transfer 


will be converted into physical laboratories. The scheme will be a 
very complete one, and will cost a large sum to meet the expendi- 
ture. The college is entirely dependent on the money being raised 
under the appeal of last year. Some has come in, but more is 
urgently wanted, otherwise the college will be left crippled with a 
heavy debt. Considering the enormous sums so feedy given by 
the wealthy merchants of provincial cities to the building funds of 
their local colleges, it is a disgrace to London that the council of a 
college such as University College should fail to meet with a 
generous response when they appeal for help. 

THE BRITISH ASSOCIATION.—The general arrangements for the 
Edinbargh meeting of the British Association have been com- 
pleted. The first general meeting will be held on Wednesday, 


| August 3rd, at 8 p.m., when Dr. William Huggins, F.R.S., will 
| resign the chair, and Sir Archibald Geikie, For. Sec. R.S., 


Director-General of the Geological Survey of the United Kingdom, 
President-elect, will assume the apr ye and deliver an address. 
On Thursday evening, August 4th, at 8 p.m., there will be a soirée ; 
on Friday evening, August 5th, at 8.30 p.m., a discourse will be 
delivered by Professor A. Milnes Marshall, F.R.S.; on Monday 
evening, August 8th, at 8.30 p.m., a discourse on ‘‘ Magnetic 
Induction ” will be delivered by Professor J. A. Ewing, F.R.5S.; on 
Tuesday eveni August 9th, at 8 p.m., there will be another 
soirée; and on Wednesday, August 10th, the concluding general 
meeting will be held at 2.30 p.m, ‘The different sections will 
assemble for the reading and discussion of reports and other com- 
munications on iene A t 4th, and on the following Friday, 
candy. The delegates of corresponding 
societies will meet on Thursday, August 4th, and Tuesday, August 
9th, at 3.30 p.m. Excursions to places of interest in the neigh- 
bourhood of Edinburgh will be made on the afternoon of Saturday, 
August 6th, and on Thursday, August 11th, : 
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EXPRESS LOCOMOTIVE, EASTERN RAILWAY OF FRANCE 


DESIGNED BY M. FLAMAN, ATELIERS D’EPERNAY 
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DOUBLE-BOILER ENGINES, EASTERN RAILWAY | it ranked close with the newest engine of the Nord, and, as a | used, and while entailing double cost, the full power of the 
OF FRANCE. matter of fact, these peculiar-framed engines make most two locomotives is not absorbed. With the new engines 
THE engine which we illustrate in the present issue excellent running between Troyes and Paris, such as would, twenty and twenty-two carriages will be the general maxi- 
is the result of the demand for greater power for the fast | despite the poor coal used all over France, be considered as mum in the respective cases just mentioned. 
trains of the French Eastern Railway—Chemin de Fer de | Very fair time on the best English lines. They are classed Besides the Pullman cars, there are others of recent type 
l'Est—whose international connections with countries on | “500,” and although the grates were increased 39 per cent. with covered-in side corridors, seating four passengers each 
the eastern frontier demand a service of trains made up of | 12 Class 543 to 562, the work done by the two classes is cide or twenty-six in total, and provided with lavatories, &c., 
carriages provided with more conveniences for long-distance | im@ppreciably different. In ten years these engines have + one end of the carriage, which ate approached by 
travelling than has hitherto existed, except with certain ‘U2 33,000,000 kiloms., or nearly 21,000,000 miles, without the side passage. Fitted with Westinghouse brakes and oil, 
trains styled trains de luxe, composed of vehicles of the | °P® derailment or failing in any point. gas apparatus for lighting, these cars weigh fourteen tons. 
American type, and whose adoption in France has been| This long experience, then, impressed the engineers with | The frame is of iron, and the two axles are 18ft. 6in. centre 
greatly due to the demands of foreign passengers. The points | the advisability of retaining the general form of the old | to centre. Although these carriages are only intended to be 
which have weighed with M. Flaman in designing these | engines'in the new as far as possible. The mechanism | run one with every express train, it will be seen that the 
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EXPRESS ENGINE AND TENDER, EASTERN RAILWAY OF FRANCE 


locomotives, and tne reasons that led to the adoption of | should be increased for the development of power propor- | best coaches, while they are not comparable to English, are 
M. Flaman’s double-boiler and unique fire-box, were based on | tionately with a boiler which, from its size alone, should | nevertheless sufficient to make up a very heavy train. 
the practical experience obtained with an old Crampton | constitute itself a reservoir of power upon which the engine| The conditions to be observed in the new p boo were :— 
engine which was converted to this system with excellent | could draw under the most trying conditions. The idea of a | (1) That all the mechanism, excentrics, links and valve gear, 
results, attaining the greatest speed of all engines in the | large diameter boiler and driving wheels beneath the barrel, | should be outside the frames, so that they may be seen easily 
Paris, Lyons, and Mediterranean trials—this engine was illus- | as practised with the small-driver engines of America, had | and attended to without the use of pits. M. Salomon lays 
trated on page 400 of our last volume—and that our readers | to be discarded, even with wheels of the medium diameter | particular stress on this point, notwithstanding this system 
may understand the import of these considerations, we shall | of 6ft. 9in. M. Flaman, the consulting engineer, then | means exposure of cylinders to cold and mechanism to dust. 
give further on a statement made by the engineer-in-chief, | suggested the use of two barrels, one mounted on the other. Compounding the cylinders was only considered to be soon 
M. Salomon, to his company. It must be understood that for the ordinary trains the | rejected by the same argument, and because the saving of 
But it is not intended to completely supplant the previous | existing engines are, as we have said, quite sufficient, and | fuel was reckoned to be balanced by outlay for repairs, 
type of express engine with this new arrangement, under the | have the quality of being good steamers, by which they can | extra oiling and attention, and also because the fact that the 
most favourable circumstances. In 1876, when the present | pick up lost time. The average train, engine included, | Western and Northern lines had experimented with compound 
standard express engine of the Eastern Railway was first | weighs from 160 to 180 tons, and on the due eastern main | engines, and were again building single expansion engines as 
designed, the fast passenger traffic was still worked by | line to Avricourt the engines are capable of hauling twelve | standards, showed that there was no great economy; and 
Crampton engines that were then rapidly becoming too | coaches of the type “74,” while on the South-Eastern main | looking also to the case of English lines, where only; two had 
light for their trains. Up to the present time the four- | line to Belfort they can take thirteen coaches of type “70;” | continued to build compounds as an everyday practice. 
coupled engines then designed by M. R. Regray have con- | but in neither case are they equal to running greater loads at | Both the engineers of the Orleans and of the Eastern thrs 
tinued to answer most satisfactorily the exigencies of the| a continuously higher speed, which is a condition that | aim at great simplicity above small economies in fuel. 
line, and in June, 1889, this same engine showed in the | must be met in the summer season. As it is, on certain} (2) The connecting rods should drive direct on the rear 
trials on the Paris, Lyons, and Mediterranean Railway that ! trying sections in the East, a pilot engine frequently has to be | wheels as with the present engines, and the cylinders be placed 
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more to the fire-box or at the middle length of the engine, 
where the thrust and pull have the least disturbing effect at 
high speeds. 

(3) The pressure should be limited to 156 lb., because there 
are not infrequent cases of the injector working irregularly at 
the higher pressures of 1701b. and 1801b., and because the 
use of thicker boiler plates would augment the weight more 
than is deemed advisable with an engine already heavy. To 
sustain the weight now thrown so far forward of the drivers, 
a bogie should be employed. On the Northern Railway bogies 
have been regularly employed since 1878, but not till 1888 did 
any other French company consider it advisable to adopt 
them. The Western line then built two engines only with 
leading truck, from which it may be said that the Eastern 
Railway is second in the field, although thirteen years 
behind, and following the Italian system. Weight has been 
the main objection to its use, and also because it gives another 
axle to look after. 

(4) To avoid the inconvenience of the rear driving axle 
being under the steeply-inclined grate of the fire-box, the 
axle should be placed behind the shell and the box greatly 
deepened. As a consequence the coupling rods have to be 
— very long—9ft. 9in.—but not much longer—3}$in.—than 
the recent Caledonians, or only the same length as used for 
the 1889 Northern engine. Note is made of the Orleans and 
Western lines building deep boxes with their new engines to 
obtain a better combustion of the fuel; and that this result 
is realised we have had opportunities of seeing, and comparing 
them with the choked-up shallow boxes of other engines on 
the same lines. As is doubtless well known, French engine 
coal is mere dust—slack—and the operation of firing is both 
tedious and unpleasant. On the fastest Northern engines a 
good fireman puts it in around the walls in three to six 
rounds, at intervals of three to four minutes, using a short 
shovel with a blade hardly Qin. square. Before firing he 
projects water copiously over the coal. Where briquettes are 
used in a fairly-large proportion—three to eight of coal dust 
—firing is much less frequent; the briquettes have to be 
broken up before firing. This explains why the Eastern 
engineers in their notes on the specification remark that the 
deep fire-box will be better suited to burning large coal and 
briquettes in larger proportions than heretofore, when the new 
machines are working exceptionally fast trains; but when the 
trains are light during three of the year, or when 
running ordinary trains, the ordinary fuel will be used with 
one-quarter of briquettes, just as with all the other engines. 

The foregoing proposals for the construction of the new 
engines have been carried out, but in the first engine built— 
No. 801—the deadweight was greater than estimated and the 
capacity of the boiler less, due to the use of a brick arch 
instead of water bridge, and because of modifications in 
building details. Engine No. 802, which we illustrate, has a 
water bridge, and the dimensions given in the next column 
are those of this engine. 

The most powerful of French express locomotives hitherto 
were those on the Orleans line, with 5°4 tons mean tractive 
effort, which is not far short of the new Eastern engines 
but while the Orleans engines are over a ton heavier when 
loaded, they are notably inferior in powers of steam produc- 
ing, due to the less capacity of their boilers. 

In reality the new Eastern engines, though they are two 
tons heavier than any other French express locomotives 
when in working order, have less dead weight per ton of 
tractive power than all other well-known French engines, 
excepting only the Exhibition engine of the Nord. The 
following table indicates this, and also the tractive efforts 
of the newest French locomotives :— 


Mean tractive Engine Dead weight to 
effort 65 per cent. empty. tractive effort. 
Tons. Tons. Tons. 
Oe ee ae ee i ae ee Se: oe ee 
Est (old engines) .. .. 3°5 .. .. S8°4 .. «w «. 10°9 
Est (new engines) .. .. 6 48°3 -» os 
SEMEN .. os os cp os OS 48°8 9 
eee ae ee 44°2 9°2 
Paris, Lyons and Mediter- 
ranean (compound) .. 4°2* 9 oo BS 


* 


we ee 
Maximum initial effort in the cylinders. 

The engine in working order has a weight of thirty-two 
tons, available for adhesion, so the proportion of tractive 
effort to the adhesion is one to 5°37, which is reckoned as 
sufficient with a full load on a dry rail, and then the steam 
sand jet should always, under other conditions, maintain 
the coefficient at its fullest on sharp gradients or in 
starting. 

It might be thought that the engines would be somewhat 
heavy for the road, but the chief engineer of the permanent 
way reports that 10 per cent. additional weight on the wheels 
is quite within its powers to sustain. The rails are of steel, 
69 lb. to the yard, but of later years, on different harder 
worked sections, others of 89} 1b. to the yard have been laid. 
These are 39ft. long, and cover sixteen sleepers. The rail is 
spiked direct to the sleeper in machine-sawn notches, that 
give @ uniform inward cant to the rails. Under the flange, 
and on the sleeper, are laid pieces of felt soaked in tar to give 
a softer bedding and prevent vibration. 

The engine we illustrate was built at the company’s works 
at Epernay, and is known as Class 801—812; designed by 
M. Flaman ; engineer-in-chief, M. Salomon. 

Boiler.—Steel plates, jin. thick; three rings, lap-jointed, 
largest in centre. Connecting orifice saddles between upper 
and lower barrels are of iron, and the front sheet of fire-box 
shell, connecting the upper and lower barrels, is of iron, it 
being a difficult piece to work. The following description of 
the treatment of the boiler-plates is from the Genie Civil :— 
“ Hot drawing of the sheets ; drilling a few holes for temporary 
holding together; machine chamfering the edges; machine 
bending of plates to contour, after slightly heating in fur- 
nace; temporarily building up the two barrels, tube plate, 
then the connecting saddles and steam dome, doing this 
without drawing the plates together by drift-pins, and avoid- 
ing all possible hammering on the plates; setting out all 
rivet holes for the boiler fittings and for such apertures as 
can be drilled out at machine, as for chimney, connecting 
saddles, regulator dome, &c.; drilling holes, leaving 2mm. 


for rimering the holes, for ay | fixing together, in view . 


of difficulties in building up; chiselling out the scored pieces; 
fresh building up of the plates, at same time heating them 
by means of pieces of iron made red hot at the forges; dis- 
mounting the plates and bringing them gradually up toa 
cherry red in closed furnaces in the course of ten to twelve 
hours, leaving them thus during forty-eight hours, and cooling 
them off in another forty-eight hours. By these precautions, 
so little heeded in American practice, the metal appears to 
retain all its qualities, judging from tests made on various 
samples, which showed that the rupture pressure was from 
39°3 to 40-7 kilogs. per square millimetre respectively in the 
length of the plates, and across them, while the tube plates 
stood 37-7 and 39°8 kilogs. to the square millimetre.” The 





Dimensions of Engines. 








uvalont 
Grate— Metres. | oquivalents. 
MCS. an Gh op luk ak Be 6s 2°380 | 7ft. Sin. 
he ee 
Surface .. .. .. .. .. «+ ee + 8Q-m. 27420 | 26 square feet 
From surface of grate to bottom row of tubes. . 815 | 2ft. Sin. 
Fire-box— } 
Foundation ring to crown, in front . 2°053 | 
: 48 » at bac 1°708 | 
Width inside, above axis of boiler 1°033 | 
2 below ,, 2 1-016 
Length, above axis of boiler.. .. 2-116 
o below ,, 99 ce te 2°363 
Thickness of walls(copper) .. .. 0-013 | fin. 
a tube plate (copper) .. 0°026 | 1f,in. 
Tubes (number, 323)— A 
Outside diameter = 0°040 | 1°57in. 
ERIE. 5 Gs. as.os. 2s. oo ae 00 06) On ne 
Length between tube plates.. .. .. .. .. 4°300 | 14ft. I}in. 
Heating surfaces— . 
SEE So Gk we 95. 40.060. oo «0 Gee 
Fire-box ik eh oh OS 6S te oe oe 
Water-bridge . to os ee 
OR 5k sc. seca, as ek oe 2140 sq. ft. 
1 
Proportion—Heating surface of fire-boxtotubes 79-97 
°° Grate area to total heating surface jae 
Boiler— 
Fire-box shell—Length .. 2°558 
- +» . Width so os 6% “en. 
Thickness of sheets .. .. .. .. .. oe os O12 | din. 
Diameter of barrel inside largest ring 1-200 | 4ft. 
ian. of barrel over smoke-box.. .. .. ..  5°247 | 17ft. 2hin. 
Thickness of (steel) plates .. .. .. .. «- *0125| din. x 
Length over fire-box shell and smoke-box 7°805 | 25ft. Thin. 
Diameter of upper barrel inside largest ring .. _*800 | 3l}in. 
Thickness of sheets of ditto... .. .. .. .. —*009 | din. 
Le ofsmoke-box .. .. 1°050 
Inside diameter of smoke-box 1°200 
Height, rail to boiler centre .. os) oe. 
Heights to foundation ring .. .. . “965 & *620 
Cubic capacity of boiler .. .. .. ..cub.m. 7°946 
Cubic capacity for water at normal level, 17}in. 
above arch of crown .. +. « Cubm. 6°154 
Ditto, ditto, for steam while thus. os 1°792 | {in. 
Nominal ure .. .. .. kgs. persq. cm. 12 | 170 1b, per sq. 
Safety swan” se be) 66 Saab ae 070 | 2jin. 
Chimney (conical)— 
Diameters inside .. .. .. .. .. .. "540 & *390 7 & 15}in. 


SS So ee | mn, om a 1°523 ; 
Height of top from rail .. .. .. .. .. .. 4°200 | 18ft, 10in. 
Area of chimney (°1194 sq. m.) to that “ 

tube ("2163 sq.m.) passages .. .. .. 


~ 


1°31 
Frames— 

Width apart... .. .. 2. 22 oo oe oe oe 1°250 | 
Thickness at horn guides .. .. .. .. °040 & °030 | 1yyin.&1,4in. 
Tetal width of platforms.. ~~ <son oe ee ; 

»» length over buffers... .. .. .. .. 10-405 | 34ft. 3in. 

» height of frames from rails.. .. .. .. 1°445 


ee! 
Diameter of driving wheels, 1-970; to face of tire, 2°090 | 6ft. 10}in. 
“ ie *920; to face of tire, 1-080 | 3ft. éin. 
Thickness of flanges at rail level—*035 for 
bogie and rear drivers; forward drivers .. “030 | ad 
Weight complete of front drivers, 3235 kg.; rear do., 3651 | Total 6-7 tons 
Driving axle centres, 3°000; forward driver 
to bogie pin, 3-500 





. Diameter of driving wheel journals .. .. *195 x °280 | Thin. x Min. 
oe No. of ’ Flexion | 
leaves. Sizes. Radius. per ton.| Inches. 
Metres. ae an, 
Bogie .. .. 11 .. °090x°009 .. 1°86... O12 | SkX# 53 4 
Bogie lateral.. 11 "075x008 .. 1°87 .. “017 | 3 x¥ 53 fh 
Drivers .. .. 13 “090x "012 .. 2°40... "008 | 34x MH 
| 


Cylinders (500 bore x 660 stroke)— 











6 mm. flexion per ton. 
One drawbar spring, 1°750 radius, 30 mm. per ton. 
One tender coupling spring, 9 mm. per ton. 


Width between centres .. 2°130 | 
Length of connecting-rods 2°830 
fe coupling- pe ce ce we cco «SED | 
Connecting-rod pins—Small end.. .. ..dia.  -000 | 3}in. 
ME ks as suas "145 | 5fin 
Coupling-rod pins—-Forward driver .. .. ,, 100 | 4in. 
Rear eee 160 | fin 
Excentrics—length of rods .. .. .. .. .. 1°650 | 
Travel of excentrics (and of valves in full gear) "140 | 
Slides .. .. .. .. .. .. ‘*302long x °370 wide | : 
Lap—outside, °033; inside, -001 | 1f,in. & lin. 
Steam ports .. .. .. .. .. ..°870lomg x °045 
| ee -. "870 x *086 | 
Proportions—Area of steam ports to area of 1 | 
ee eee Ties | Same 
Area of exhaust port to area of 1 | 
SD. cs, 0s. 00 - 05 } 617 Same 
Area of blast nozzles at normal 1 | 
opening to ditto.. .. .. } lis | 
Area of steam —) 1 | 
chimney i ob ae, &O 16-09 | 
Weight— Kgs. 
BE 1 ps oc se oe os os so ce ce B77 | bens 
PO RRETUEEET a. 2b ce: scee® oo os SAO TER. 
PD -<« vs on ss «sss op os os SE 138 ., 
SPMD sees os) a5 os co oc 06 os “SED | 32 
Carried on springs .. .. .. .. .. «2 «- 48,550 | 48 ,, 
Unhung er 12,281 | 12 ,, 
Mean tractive force - 0°65, coefficient P Gl 6101 18,422 Ib. 
Dia.2 of cylinder and length 
Max. ure 
( ve Diameter of drivers 
Proportion of adhesive weight to mean trac- 
RG. apie, apinteroe, as: con i 5°37 
e— Metres. 
idth between sides offrames .. .. .. .. 1°820 
gr ee £ 0260 
Lateral displacement from side toside .. .. “045 | 1}in. 
<8. <5 oh os. ce’ elles ae “ee 
Tender. 
Frame— 
Total length over buffers 7°380 | 24ft. 2in. 
es—length . 6°620 
Thickness at axle-boxes .. 031 
Greatest height of frames 0-840 
Width apartinside .. .. .. .. .. « 1°845 
Centre of hind wheel to rear of frame .. 1°400 
Centre of front wheel to fore end of frame 1°320 
Height—Rails totopofframes .. .. .. .. 1°160 
Do. do. to tender foot-plate under half-fullload 1°445 
Wheels (three 
Centres from the first 2°200, and 1°700 to third. 
Diamoterattreads .. .. 2. 2. «2 oc o- 1°90 | 
Weight, pair of wheels complete.. .. .. kg. 1720, | 
Springs (six)— | 
Thirteen leaves, *090 x ‘012 thick, 1°209 radius, | 


‘'ank— 
Total length of outside wallsheet .. .. .. 6°050 
Tank, 2°850 wide x 5°840 long, 1°450 high. 
eae ae ae “006 
a a a eee “010 
Weight— Kgs. 
PT 26 ee an oe es wc sae.eena) ae CR 
Ey 6s «2 es: ss 06 20 06 00. os ve Ge 
a ee 





42,847 | 424 tons” 
Division of load on first, second, and third 
axles... .. .. .. .. 12°764, 14°981, 15°102 kgs. 








capacity of the boiler, the normal water level of which is the 
centre of the upper barrel, is increased over the previous 





ES 
ej 


engines by 89 cubic feet for water, and 3°6 less for 

Fire-box.— Copper, crown of arched poet wer 
(Fox’s); no stays. The convexity of the side-plates betwee 
upper and lower barrels is sustained by cross stays A 
copper Ten Brinck mid-feather is, or will be, fitted to all th 
engines but No. 801, which has a brick arch. Experiments 
on the Paris, Lyons, and Mediterranean Railway proved that 
these water bridges add 8 per cent. to the steam production 
from a given quantity of fuel, whereas with a brick arch it is 
only 6 per cent. The fire-box heating surface is increased . 
the engines 47 square feet by the Flaman system. 

Tubes. — Mild steel. Only Mg longer than with old 
engines. The greatly inc heating area—792 square 
feet—is due principally to the great number of tubes, 

Smoke-box.—Continuation of barrel, interior, 41in, lon, 
by 47in. diameter. Its lower portion is cut away to take : 
cinder-box, keeping the lower tubes free from soot, &c, This 
— is provided with a door, throwing clear of front bogie 

e. 

Domes.—Steam dome over fire-box, fitted with safety valve 
at its side, there being insufficient height, as with the 
Standard engines, which have Adams’ direct-action valves in 
a small casing on top of the dome. Steam is taken d 
from the dome to a regulator valve chest nearer the chimney, 
from which the steam goes by an outside jacketted pipe r. 
the cylinders. This arrangement and baffle-plates insure 
if steam in these engines. A sand-box on the boiler is pro- 
vided with pipes descending vertically to the front driving 
wheels, and there fitted with the Gresham sand jets. 

Chimney.—lIs hinged at its most contracted part for ready 
access for cleaning the adjustable blast nozzles. 

Frames are particularly solid in construction. They are 
inside, and made in 1,,in. steel. Not only are they braced 
transversely by the draw-bar plates at either end, but by 
transverse plates at both driving axles, then by the box 
framing of the bogie pin, and again by the box 
framing between the two cylinders, and yet further by a 
large cover-plate joining these two frames with the side 
frames. The boiler is carried on the frames by the saddle or 
casing, rivetted to the smoke-box, and by sliding brackets 
fixed to the sides of the fire-box shell. The driving wheel 
horn-plates consist each of a steel casting. At the extremities 
of the horns are special tie-rods, and in them are tap 
bolts, acting on sliding wedges placed between the horns and 
the horn block for the purpose of taking up the play con. 
stantly produced by hammering of the block, and not 
infrequently made worse by applying the shoes of air brakes 
all in front of the wheels, and doubling the strain from rail 
friction. 

Cylinders are 19¥in. by 26in., with inclined valve chests 
above. Valve gear of the simple Stephenson form with solid 
links. Coupling-rods of I section. Revolving parts, and 
one-fourth the weight of reciprocating parts, are counter- 
weighted in the wheels. Screw reversing gear, with springs 
to equilibrate the valve-rods, &c. 

Westinghouse brakes are fitted to all passenger engines of 
the Eastern line. In this engine the shoes are applied before 
the leading and behind the trailing drivers, and the maximum 
pressure is three-fourths of the weight on the wheel tires. 

Tenders.—Like all made in France are very wide, as the 
fine coal cannot be banked on narrow tenders—as, for example, 
on the English Great Northern. They have an ample 
capacity for running 113 miles without stopping, as will 
probably be done this summer between Chalons and Nancy, 
viz., 44 tons coal and 4400 gallons water. There are six 
wheels all braked back and front of tires with air, and 
adjusted for a pressure of five-eighths the total load, which is 
42 tons full and 18 tons empty. 

Of the actual results obtained in working—as to steam 
production per pound of coal and behaviour of the engines 
with varying loads and under various atmospheric con- 
ditions—there are no data so far available, as the trials are 
still proceeding. It may be mentioned that the first engine, 
No. 801, left the company’s shops at Epernay in June, 1890, 
but was not in regular service before August, when oppor- 
tunities were accorded us of seeing the engine under steam 
between Paris and Chalons-sur-Marne. A little later the 
engine was employed on the Chalons and Nancy section. 
By December four engines were at work chiefly in hauling 
heavy goods trains for the purpose of experiment. One point 
particularly noticeable is their great degree of steadiness at 
the highest velocities, and already the experiences have 
been such as to determine the engineers to depart from the 
regular practice in certain particulars. An engine witha 
boiler on the Flaman system was said to be already con- 
structed by the Pennsylvania Railroad last December. So 
far as may be stated ing known performances of these 
new locomotives, they haul a train, engine included, of 600 
tons up long inclines of 1 in 125 at an average speed of 
twelve miles on the Paris-Avricourt line, and on the Bar-le- 
Duc section 210 tons at an average of forty-seven miles over 
a road with long gradients of 1 in 330, and shorter ones of 
1 in 160; and again on the same division, trains of 140 tons 
at an average of fifty-six miles per hour. 

Our illustrations this week give, besides the external side 
elevation, a small view showing engine and tender together, 
and front and rear views. In our next impression we shall 
publish sections showing the principal constructive details of 
these remarkable engines. 








Atuminiom Cors.—Sir Henry Bessemer has written to the 
Times suggesting the use, instead of £1 notes, of aluminium token 
coins, bearing a promise to pay just as a banker’s note does, The 
first impression, says Sir Henry, produced on the minds of many 
persons by this proposal will naturally be the door which it 
apparently opens to fraud by the casting of such coins in plaster of 
Paris moulds and the coating of them by the electrotype process, 
just as base silver coins are now made. Some ten years ago such 
fears would have been well founded, but the science of 
metallurgy has given us a new metal which effectually bars the 
way to this mode of forgery, while its distinctive character is so 
clearly defined that a child could tell even in the dark a genuine 
coin from a spurious one. The new metal—aluminium—ma; 
slightly alloyed so as to harden and increase its durability, and at 
the same time raise its fusing point, and thus render the casting 
of it in plaster moulds quite impossible. The specific gravity of 
aluminium is 2°56, while that of silver is 10°47, so that an 
aluminium coin of the exact size and thickness of a common florin 
would weigh a minute fraction less than a silver sixpence, hence, 
as I before observed, if taken from the pocket in the dark it 
would be instantly recognised by its extreme lightness, and could 
never be mistaken for any coin made of gold or silver, while the 
great weight of all lead or ag alloys, which are capable of 
being cast in plaster moulds, could never be off as 
aluminium coins, however their external surface might be coated 
or coloured in imitation of that metal. There are some other 
important details giving great security against the forgery of 
aluminium coin, which, in the interest of the public, it is un- 
desirable to mention at this moment. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents, ) 





RETAINING WALLS, 


gir,—If ‘ Student ” will refer to Professor Rankine’s ‘‘ Manual of 
Civil Engineering” he will find the subject of pressures upon 
retaining walls completely discussed, and a simple rule given for 
finding the horizontal thrust upon the wall, In the case of water 
the horizontal thrust at depth d is equal to the vertical pressure at 
that point. If some other materia be under consideration the 
vertical pressure must be multiplied by a coefficient depending 
upon the nature 7 that material. his coefficient Professor 

; —sin A 

Rankine states as cae where @ is the angle of repose of 
the material. f 

Thus, if we have a mass of earth with horizontal surface, and 
where angle of natural slope is 37 deg., then the vertical pressure 
in pounds per square foot, any depth d in feet, may be taken as 
d x 100, and the horizontal thrust at that depth will be d x 100 


x (; —#) =a x 100 x 3; that is to say, the horizontal thrust is 


1+# 
now only one-fourth of the vertical pressure, W. J. M. 


February 29th. 





ENGINES FOR SHIPS OF WAR. 


Sir,—Kindly allow me to correct a slight error in your 
current issue. At the bottom of the middle column on page 170, 
the last figure given ought to be ‘07 instead of 0°7. 7 

In reply to Mr. Stalker, I may mention that in the diagrams 
published. with my letter in your issue of the 5th instant no 
standard area was given, as it was not required for the purposes 
in view, and would only have complicated the figures, On page 309 
of THE ENGINEER for 11th October, 1889—Fig. 3-—he will see the 
way I usually prefer to combine cards, the dotted curves being the 
theoretical curves for the whole steam expanding in each cylinder, 
and the full-line curve the one bounding the standard area. See 
also page 181 of same volume. : . 

The plan mentioned by Mr. Stalker of setting back the volumes 
of steam passing through cylinders to the vertical line, seems to be 
a modification of that u by Professor Kennedy in connection 


with a saturation curve—p v i — constant—for showing the ‘‘dry- 
ness fraction” of the steam. But it appears to me that that 
portion of intermediate-pressure card where the pressures exceed 
the lowest pressure on high-pressure card, instead of being set 
back to vertical line should only be set back to the corresponding 
part of high-pressure figure. In other words, the volumes at those 
pressures passing through intermediate-pressure cylinder should 
be added to those passing through high-pressure cylinder at same 
pressures. I doubt, however, if there is sufficient advantage in 
this construction to make up for the extra trouble. 

Mr. Stalker is not alone in preferring the cut-off point in high- 
pressure cylinder as the one through which todraw the theoretical 
curve for standard figure ; but I have never been able to under- 
stand this idea. If you merely wish to see the re-evaporation in 
each cylinder, a curve from the cut-off point in each cylinder will 
show it to you ; and if you wish to see the re-evaporation in passing 
through all the cylinders and receivers, you can do so by continu- 
ing the curve through high-pressure cut-off, right out to end of 
low-pressure cylinder, In fact, there are several pieces of informa- 
tion to be got by drawing expansion curves through different 
points. But when it comes to a standard figure with which to 
compare the combined areas of the actual cards, it seems to me 
quite another story. ——_ for that —_—— we must take a 
figure produced by the actual quantity of steam used, if we can do 
so; and if we cannot ascertain that quantity, surely we should 
take the nearest we can get, viz., the greatest quantity accounted 
for by the cards as passing through the engines. To simplify the 
matter, take the case of a simple expansion engine as indicated by 
the enclosed figure. 


A 8 if = 


engineers always regarded the true expansion curve of steam as a 
hyperbola, i the hyperbola was used in all calculations and 
investigations. Rankine showed that the curve was not the true one 
for steam doing work while expanding, and he suggested as more 
accurate PV. This was adopted, and the diagram with a curve 
of this type came to be known as a “‘ Rankinised diagram.” This 
has nothing on earth to do with an error which I repeat Rankine 
never committed, and I would ask Mr. Jennings Campbell, if he 
has grounds for holding a different opinion, to cite chapter and 
verse from Rankine’s book to the contrary. 

I note your correspondent’s explanation about the point of cut- 
off, which is, I am sorry to say, quite unintelligible, save on the 
assumption that the combined diagram has nothing to do with the 
action of the valves of the engine whose performance it professes 
to represent. 

Mr. Stalker’s letter affords another example of the inchoate state 
into which the practice of combining diagrams continues to exist. 
Every man does that which seems right in his own eyes, Mr. 
Stalker, for example, calculates his compression curve on the basis 
PV" a constant, whereas the constant applies solely to steam 
which is doing work, and not at all to steam on which work is 
being done. An OLD PUPIL. 

Edinburgh, February 29th. 





HOW A LOCOMOTIVE IS PROPELLED. 


Sir,—Both your correspondents, Mr. C. D. Andrews and ‘Q.,” 
are wrong in their replies to this query, and it seems to me that a 
little information upon this subject would not be amiss. The 
piston of an ordinary direct-acting engine travels fastest relatively 
to the engine when the crank and connecting-rod are at right 
angles to one another, and not when the crank is at right angles to 
the axis of the piston-rod produced, as stated by the said corre- 
spondents. ‘To find the ratio of the velocity of the piston to that of 
the crank pin: Let A be the crosshead; B any position of the 
crank pin; A B= length of the connecting-rod ; O B = length of 
the crank, Draw OC, perpendicular to AO ; produce A B to cut 
OC, in C, 


Then 2s is the velocity ratio required, and it is obviously a 


maximum when O B A is at right angle, or in the position indicated 
by O B, Aj. 


The velocity ratio is then 


=. ze , Since the triangles O A, B, and 
1 
B, OC, are similar; or to make a practical] use of it, let the length 
of the connecting-rod be m times that of the stroke, then the 
piston at its highest speed travels v4 he +1 times as fast as the 
am 
crank pin, both speeds considered as being relative to the engine. 
Furthermore, if the diameter of the driving-wheel be r times the 
length of the stroke, and if the cylinder axis coincides with the 
direction of motion of the engine relatively to the earth, then the 
greatest piston speed relatively to the earth will be— 
fa Ja me? +1) 
2mr_ ) 
dm +1) 
fy = V4 nt +1 - times, 
( 2mr_ ) 
In ‘‘ A Driver’s” case, if the connecting-rod be supposed to be 
three times, and the diameter of the driving-wheel three and 
a-half times the length of the stroke, the maximum speed of the 
piston relatively to the earth will be— 


times that of the engine ; and the least— 


/ 37 137 
1+ ve = 12895 times ; anc the minimum, 1 oe a 
='7105 time that of the engine = 77°37 and 42°63 miles per hour, 
or 6808°56ft. and 3751°44ft. per minute respectively. 

Again, when the crank is at right angles to the axis of the 
cylinder, as A, B,, the velocity of the piston is equal to that of the 
crank pin relatively to the engine, and where the crank pin is 
a? at the rim of the wheel, as shown by A, 

e, the engine moving in the direction of the 

















arrow, the velocity of the piston relatively to the 
earth is nil, as correctly stated by Mr. Andrew; 
but there is also another point where it is nil, 
namely, B,, while, when the crank pin is anywhere 
between B, and Bg, the piston is actually moving 
backwards relatively to the earth. 

Thus, in this case the total movement of the piston 
relatively to the earth is in excess of that of the 
engine. This excess is very great in the case of a 
traction engine, for example, and a general definition 
of the speed of a piston of a self-propelled engine 
is as follows :—The length rubbed over by an imag- 
inary pencil passing through the axis of the cross- 
head pin, the point of the said pencil rubbing 
upon a vertical board supposed to exist on the side 
of, and parallel with, the side of the track. 

If the axis of the cylinder does not coincide with 


: 





5 





the direction of motion of the engine, the point of 


e@ 
| the pencil will trace a sinuous curve of a somewhat 





Here the volume of cylinder = 50 cubic feet, and the clearance 
one cubic foot. The initial pressure is 60lb. absolute, aud for 
simplicity sake we can assume the theoretical curves to be hyper- 
bolic, The cut-off takes place at , stroke, so that BC = 5 cubic 
feet, and total volume of steam for expansion A C =6 cubic feet. 
Let the back pressure = 41b., and the steam be compressed u 


If there were no re-eva 


ration, the steam would expand out at 
that pressure to ac = 


cubic feet, the cushion steam at that 


pressure would occupy a volume a ) = 6 cubic feet, and the steam | 


used would be b c = 30 cubic feet at 101b., or B C = 5 cubic feet at 


initial pressure, Owing to the water present at cut-off considerable | 


re-evaporation occurs during expansion, and the steam does not fall 
to 101b. absolute till it occupies a volume a d= 48 cubic feet. 
Deducting cushion steam ab, we have steam accounted for by card = 


bd = 42 cubic feet at 10 1b., or BD =7 cubic feet at initial pressure. | 


It is true we do not know how much water remains unevaporated, 
and therefore the true quantity of steam used per stroke; but 
we know it is at least 7 cubic feet, which, expanded out to 50 cubic 
feet, would give the curve D f and the standard figure B D f g O. 
Why, then, should we assume that we only use 5 cubic feet per 
stroke which, expanded to 50 cubic feet, would give the curve C e 
and the standard figure BC eg 0? The ratio of actual card to 


+4.) B , . . 
theoretical B . 70 is already too large, owing to our not knowing 
BCdeb 


how much water remains unevaporated ; but the fraction —— 
BCegO 








would be still larger, and therefore still more incorrect. 

The re-evaporation during stroke will be shown by the difference 
between the actual curve C d and the theoretical curve C c, and not 
the curve C e, as indicated in Mr. Stalker’s diagram; because C d 
and C ¢ both represent the total steam present in cylinder, while 
C e only represents steam passing through — 

J. JENNINGS CAMPBELL, 
2, St. Thomas-street, Newcastle-on-Tyne, 
February 27th. 

Sir,—Mr, Jennings Campbell’s explanation is not satisfactory. 
He certainly did not, in his preceding letter, impart the idea that 
he was speaking of a ‘‘Rankinised” diagram. I have not the 
least hesitation in saying that he has entirely failed to grasp the 
facts about Rankine, which are these: Up to Rankine’s time 


complex nature, and the distance travelled by it 

relatively to the earth will be in all cases in excess 

of that travelled by the engine, and by an amount that would be 

necessary to draw an inelastic string straight which previously 
coincided with the curve traced upon the board. 

When, however, the cylinder is horizontal and the highest speed 

| thereof relatively to the engine does not exceed that of the engine 


P | relatively to the earth, the distance in space travelled by the said 
to initial pressure. Now draw a horizontal line at 10 lb. absolute. | 


piston is exactly equal to that travelled by the engine. 
Again, whether the cylinder be horizontal or inclined, the piston 
travels fastest relatively to the earth at one of the two points 


cp’ 











B' B® 
where the crank makes right angles with the connecting-rod, and 
in the case of a vertical cylinder at both those points, 

With the horizontal cylinder to answer the latter portion of 
‘*A Driver’s” question, and referring again to the figure, suppose 
the crank-pin to be at B,, and the piston travelling fastest 
relatively to the earth, it will be travelling slowest when the crank- 
pin hg ? B;, or when the crank has moved through twice the 
angle ‘. 

I need not enter into details, but given m and D the diameter of 
the driving wheel, the distance travelled by the engine will be 
01745 D multiplied by 90, less the number of degrees contained in 


an angle whose tangent is = ss , or symbolically— 


2 
xD 1 
2: sae P ww aS 
Tage (90° - tan.-15 =) 
| In your inquirer’s case this is equal to 9°837ft. nearly, and the 
| highest speed will of course again occur when the engine has 
travelled forward a whole circumference of the driving wheel, less 








this amount; or 12°154ft., and so on alternately, 9°837ft. and 
12°154ft. 

I do not understand what the mystery is that your correspondent 
‘*Q.” is trying to make out; it looks something like a little more 
of the ‘‘finger pushing stone and stone pushing finger” business, 
but the matter is simple enough in itself. The tractive effort, as a 
mean, of a moving engine, and neglecting friction, is in all cases 
equal to the mean average effective pressure upon the piston or 
see per unit of area, multiplied by its or their joint area, and 

y the space passed over by one of them relatively to the engine 
in a unit of time, divided by the distance travelled by the engine 
in the same unit of time. at the strains and stresses existing 
in the framework of the engine have to do with the thrust upon 
the rail, an entirely independent creature, I cannot for the life of 
me comprehend. Let me hope, however, that the foregoing illus- 
trations will clear away any cobwebs that may have existed in 
‘*A Driver's” brain. AntTHONY 8S. Bower. 

St. Neots, Hunts., February 20th. 





SCREW PROPELLERS. 


Sir,—In reply to ‘*B. G. V.,” I will re-state my suggestion. 
I start with the boss, it being the foundation of the blades. 
The centre of a radial propeller can exercise no propulsive action. 
The parts that are near the centre line of the shaft—measured 
radially therefrom—cannot propel at given speeds unless they are 
placed at a sufficient radial distance from the centre line of the 
shaft to enable their circumferential revolution to overtake the 
given speed. In a properly designed radial propeller, the 
first essential is the circumferential velocity. No part of sucha 
propeller which has not a circumferential velocity greater than the 
longitudinal velocity of the ship through the water can possibly 
assist in propelling the vessel. In other worths, the resultant cannot 
be greater than the determinant. This is a self-evident pro- 
— and I now ask “B. G, V.” to kindly read that part of my 
etter on ‘‘ Speed of Propeller Bosses” in your issue of February 
5th commencing ‘‘Take the Teutonic,” premising that I have 
roughly taken the speed at twenty knots, her mean speed— 
20°36—meeting average conditions. But ‘‘B, G. V.” will say, 
‘You have chosen a ship which practically runs at full speed 
throughout a voyage. How eonik the theory apply to a vessel 
requiring to be driven at variable velocities, such as a warship?” 
I will take H.M.S. Edgar. The bosses are 4ft. 6in. in diameter, 
and I suggest they should be, say 6ft. 9in. 





Excess or deficiency 
Present deficiency of 6ft. 9in. 1sses, 








Knots. Revolutions. of 4ft. 6in bosses at same speeds and 

| in feet per minute. revolutions, in feet 
per minute. 

20°97 1044 649 + 80 

18°836 | 93 594 + 63 

16°512 79 557 +1 

14-015 | 66 488 - 21 

13°4 | 63 467 - 22 

11°87 56 411 - 15 

9°647 | 45 341 — 23 





The first three are in the right direction, and all are sufficiently 
near—although the revolutions vary from 1044 to 45—to be 
effective. If the water can do no good near the centre of a radial 

ropeller, keep it out. The less friction everywhere the better. 

Vhichever of the very many different forms of screw may be in 
use, no harm can be done by beginning the blades where they can 
act. Referring to my suggestion as to the necessity of being able 
to alter the pitch and propulsive area whilst running, to meet at 
any moment the varied conditions of actual working, I beg to call 
attention to the last few lines of Mr. Mansell’s article on the trials 
of the Edgar (page 166) :—‘‘ 459 indicated horse is the variation 
and gain by altering the pitch of screw from 23ft. 4in. to 24ft. 4in.” 
Sir, the screws of the future must be able to be suited to the 
vessel under all the varied conditions of working; the steam or 
other power employed must be suited to the propulsive area of the 
screws at the moment; and our commanders and engineers may be 
relied upon to make the best use of both, if we give them the 
opportunity. One of the glories of science is to abolish the word 
‘* waste,” and no fixed screw can be a continuously economical one. 

London, February 27th. ROBERT McG asson,. 


Sir,—By some slip I have transposed the signs in my letter, 
which appears on page 171. The (+) sign in the second paragraph 
should be a (—), and the two negative signs, which occur in the 
two last paragraphs, should be positive. BR. G. ¥. 

London, March 2nd. 





SPANISH HARBOUR WORKS. 


Sir,—The Spanish Government will contract by public tender 
in April for the harbour works called the Musel, in the port of 
Gijon, in which town we have our own office and works. The 
contract is estimated at £440,000, and is to be executed within 
twelve years ; but it could be finished at the convenience of the 
contractor in less time. We think that six years will be ample 
time to do the work. We have full particulars, and shall be glad 
to give them to any one willing to think of tendering. The work 
will be paid monthly as it progresses. Anyone taking part in the 
tender will have to make a deposit of £20,000, and if the tender 
is accepted a further deposit of £40,000, bearing interest, we 
believe, at six per cent., is to be made, withdrawing at the same 
time the provisional deposit of £20,000. 

Liverpool, February 29th. Jutius G, NEVILLE AND Co. 


(For continuation of Letters see page 200.) 








THE MANCHESTER ASSOCIATION OF ENGINEERS.—A specially in- 
teresting paper was read before the members of the Manchester 
Association of Engineers, at their meeting on Saturday last, by 
Mr. H. Webb, of Bury, on processes connected with the manu- 
facture of iron. With regard to stamping, he remarked that the 
operation of forging between dies had become of very great import 
ance in moderniron manufacture. The chief condition for economi 
cally introducing the process of stamping was the demand for a great 
number of articles to be produced from one and the same die, and 
generally speaking it would not pay to make dies for a less 
number than 500 forgings. In the Manchester district, he 
observed, each engineer, tool-maker, and machinist clung to his 
own special design, even in small things, whereas, if there were 
uniformity, many of the small forgings could be made by 
the drop stamp, exact to size and shape, and at much _ less 
cost. Hydraulic forging was next dealt with by Mr. Webb, 
and after describing the failures of some of the presses introduced 
during recent years, owing to these not being heavy enough or 
strong enough for the work, he urged that a pressure of at least 
ten tons to the square inch was necessary for an hydraulic forging 
machine, with closed dies, especially if the mould had any share 
corners, In the production of heavy forgings, from cast ingots of 
mild steel, it was essential that the mass of metal should be 
operated upon as quickly as possible throughout its entire thick- 
ness. When employing a steam hammer it has been found that 
the external surface of the ingot absorbed a large proportion of 
the sudden impact of the blow, and that comparatively small 
effect only was produced on the internal proportions of the ingot, 
owing to the resistance afforded by the vis inertia of the mass to 
the rapid motion of the falling hammer. This was overcome by the 
slower but more powerful compression of the hydraulic forging 
press, which, in future, would supersede the steam hammer for the 
production of massive steel forgings. 
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engraving of an Express Locomotive, Eastern Railway of France. 
Every copy as tssued by the Publisher includes a copy of the 
Supplement, and subscribers are requested to notify the fact should 
they not recewe it, 


Tue InstituTion oF Civit Enoingers: NEWCASTLE-ON-TYNE Associa- 
TIon oF StupENTs.— Wednesday, March 9th, at Durham College of Science, 
Newcastle-on-Tyne, at 8 p.m. Paper, ‘The Construction of a Dry Dock 
in Difficult Ground,” by James Rae Baterden, Assoc. M. Inst. C.E. 

InsTiITUTION oF ExLecrricaL Enoingers.—Thursday, March 10th, at 
the Institution of Civil Engineers, 25, Great George-street, Westminster, 
8.W., at 8 p.m. Ordinary ting. Continuation of di ion on 
“Some Experimental Investigations on Alternate Currents,” by Alex- 
ander Siemens (Vice-President). ‘‘ Oil as an Insulator,” by Professor 
Hughes, F.R.8. {Past President.) 

Sours SraFFORDSHIRE INsTITUTE OF IRON AND STEEL WoRKS MANAGERS. 
—Saturday, March 12th, at the Institute, Wolverhampton-street, Dudley, 
at7p.m. Paper, “ Mang and Sulphur in Pig Iron,” by Mr. T. z 
Holgate, A.R.S.M. (Darwen.) 

Tue Sanitary Instirute.—Tuesday, March 8th, at the Parkes Museum, 
W.,at8pm_ ‘General Powers and Duties of Inspectors of Nuisances,” 
by Mr. J. F. J. Sykes, M.B., B.Sc, D.P.H., M.O.H. St. Pancras. 
Wednesday, March 9th. ‘The Air and Water of London: are they 
Deteriorating?” by Louis Parkes, M.D, D.P.H., Medical Officer of 
Health, Chelsea, Lecturer on Public Health at St. George’s Hospital— 
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MakinE.—No doubt Lloyd's returns will supply what you want, 








METRIC TABLES. 
(To the Editor of The Engineer.) 


Sir,—I should be obliged if any of your readers would tell me where I 
can find a metric table of falling bodies. Cuas. Louis Heit. 
Turbine Foundry, Brigg, 
February 27th. 
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MEETINGS NEXT WEEE. 

INSTITUTION oF Civit Enornerrs.—Tuesday, March 8th. 
Engines,” by Professor W. C. Unwin, M.LC.E., F.R.8. 

Junior ENoIngERING Society.—Thursday, March 10th. 
Orient Steam Navigation Company's R.M.S. Ophir. Friday, March 11th. 
Ordinary meeting, Paper, ‘The Principles ard Action of a Direct- 
acting Steam Pump,” by Mr. F. W. Page, Stud. Inst. 0.E. 

IETY OF ENGINEERS.—Monday, March 7th, at the Town Hall, West- 
minster. Paper, ‘‘ Electrical Traction and its Financial Aspect,” by Mr. 
Stephen Sellon, of which the following is a synopsis :—Object of paper— 
Accumulator system—Overhead system—Conduit system—National tele- 
phone clauses—Roundhay electric tramway, Leeds—Working expenses 
in America — Blackpool electric tramway — Waller-Manville conduit 
system—The commercial question—Cost of construction for horse, cable, 
and electricity—Comparison of working cost for each system. 

Hut anp District InsTiTUTION OF ENGINEERS AND NaVAL ARCHITECTS. 
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+ faa _by Mr. T. Rose. ‘A Few Examples of Centrifugal Force,” by 

tr. A. N. Som-rscales ‘Photographic Copying Engineering 
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Drawings,” by Mr. C. F, Amos, 





Friday, March llth. ‘Objects and Methods of Inspection,” 
by Mr. J. F. J. Sykes, M.B., B.Sc., D.P.H., M.O.H., St. Pancras. 

DuNDEE INSTITUTE OF ARCHITECTURE, SCIENCE, AND ART.—Thursday, 
March 10th, at 8 p.m, Ordinary meeting. Lecture, ‘‘ The Evidences of 
Scientific Knowledge and Constructive Skill in the Remains of Ancient 
Architecture and Enyineering,” by T. Claxton Fidler, M.1.C.E., Professor 
of Engineering, University College, Dundee. 

GEoLooists’ AssociaTION.—Friday, March 4th, in the Mathematical 
Theatre, University College, Gower-street, W.C., at 8 p.m. Paper, 
‘On Zones,” by Horace B. Woodward, F.G.8. The following specimens, 
&c., will be exhibited :—‘‘ Drawings from Microscopic Slides of Rocks 
from the Neighbourhood of Stirling,” H. W. Monckton, F.G.8. ‘“‘ Verte- 
> eae from the Hempstead Beds of the Isle of Wight,” T. Leighton, 

Roya Institution.—The Friday evening discourse, March llth, at 
9p.m., will be given by Mr. F. T. Piggott on ‘‘Japanesque.” After- 
noon lectures next week, at 3 p.m. Tuesday, March 8th, Professor 
Victor Horsley, F.R.8., B.S , F.R.C.8., M.R.I., on “The Brain.” Thurs- 
day, March 10th, Professor W. P. Ker, M.A., on the ‘ Progress of 
Romance in the Middle Ages.” Saturday, March 12th, the Right Hon. 
Lord Rayleigh, M.A., D.C.L., F.R.S8., M.R.I., on ‘* Matter: at Rest and 
in Motion.” Monday, March 7th. General monthly meeting at 5 p.m. 

Society or ARrTs.—Monday, March 7th, at 8 p.m. Cantor lectures: 
“The Uses of Petroleum in Prime Movers,” by Professor William 
Robinson, M.E., Assoc. M. Inst. C.E. Four lectures. Lecture IL.— 
Petroleum oil engines —Heating of oils—Mixing and firing of charge in 
the internal combustion engine— Use of regenerator—Modes of governing 
—Practical tests—Study of indicator diagrams —Efficiency—Present 
economy and future possibilities. Wednesday, March 9th, at 8 p.m. 
Ordinary meeting. ‘* Experiments on the Durability of Modern Pig- 
ments,” by A. P. Laurie, M.A. 








DEATH. 
On the 29th February, at Frankfield, Kirkcaldy, Ropert Dovetas, of 
the firm of Douglas and Grant, Engineers, in the 70th year of his age. 
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THE COLLIERS’ STRIKE. 

It is little else than waste of time to find fault with 
the 150,000 coal miners who propose to take a fortnight’s 
holiday. We have already dealt with some of the aspects 
of their action, and the gs em subject has been very fully 
discussed. There is next to nothing, we think, to be 
added with advantage to the contents of Mr. Joseph W. 
Pease’s letter published in the Times of the 1st instant. 
But the strike presents features which have not yet been 
perceived, understood, or considered as they deserve, and 
to these we want to direct attention. The standpoint we 
wish to take is that of the dispassionate political economist 
—that of the man who feels nothing but a scientific or 
philosophical interest in the matter. Looking at things 
in this light, then, we see that a vast army of workers 
have undertaken to carry out, at a cost to themselves of 
about £350,000, a most gigantic experiment. The results 
of this experiment cannot fail to modify more or less 
profoundly, the teaching of the astute political economist 
in the future. They may either serve to consolidate and 
confirm his doctrine, or they may serve to overturn 
theories and falsify predictions based on analogy and 
historical precedent. But be the end what it may, the 
magnitude of the scale on which the experiment will be 
tried endues it with dignity, and lifts it above the 
vulgarity of the commonplace ordinary strike. 

What is the information which the experiment is 
competent to supply ? It ought to tell us whether it is 
or is not possible to fix the price of coal by supply instead 
of by demand. The theory of the colliers is that coal is 
too cheap because it is too plentiful, and that by reducing 
the quantity they can maintain the price. This view 
practically throws demand overboard. It assumes that 
the necessity for coal is so great, that rather than go 
without it the augmented price will be paid. It is clear, 
however, that if we eliminate the coal required for 
domestic consumption and gas-making, no absolute im- 
perative necessity for it exists. It is not necessary 
that ironworks should be kept going at a maximum 
output. We could do without the manufacture of 
steam engines, and cotton cloth, and various other 
commodities for a considerable period. The success 
or failure of the experiment, from the miners’ point 
of view, turns then entirely on the desire or wishes far 
more than on the immediate necessities of the com- 
munity, and these desires and wishes depend again for 
their existence on the mental attitude assumed by the 
principal coal users. To illustrate this proposition, let us 
assume that an ironmaster thinks it advisable to pay 
20 per cent. more for his coal than he has hitherto done 
rather than close his works. He would buy the coal at 
the enhanced price, but his reasons for doing this 
would in the end be determined altogether on the basis 
of profit and loss. If he could go on making a profit 
he would keep his works open. If he could not, he 
would damp his furnaces or blow them out. 

The colliers’ assumption is that the coal user can afford 
to pay more for his coal than he has hitherto done and 
still make a profit. It remains to be seen if this is or is 
not possible. It would be imprudent to assert positively 
that it is impossible. We know as a fact that the price 
of coal fluctuates continually. It is quite within the 
memory of most of our readers that coal once fetched 
£2 10s. a ton in London, and that our ironworks pros- 
pered notwithstanding the enormous rise in the price of 
fuel. The unknown factor at present is, will or will not 
a rise in price of coal diminish the demand for it to such 


the manufacturers. It is calculated, directly or indirectly, 
wittingly or unwittingly, to compel makers of iron, for 
example, to raise their prices. The makers assert that 
a rise in price would at once compel them to blow down 
their furnaces and close their mills. They assert that 
they cannot sell iron at present prices with any certainty, 
satisfaction, or reasonable profit, and that a rise in the 
price would ruin trade altogether. The colliers plainly 
state that they do not believe this, and, as we know, they 
are ready to test the question at an enormons cost to 
themselves. It is, in our opinion, impossible to prove at 
this moment that they are wrong. We believe that they 
are mistaken, and that a rise in the price of fuel would do 
great harm to the trade of the country. But very much 
depends after all on the time available for the operation 
of economic laws. If, for example, it was certain that 
from henceforth coal would be dearer by a couple of 
shillings a ton than it has been at any time for the last 
ten years, we have such faith in the energy and ability 
of Englishmen that we believe they could succeed in 
adjusting the manufacture to the new conditions. It 
would be impossible for the price of iron to go up per- 
manently in Great Britain unaccompanied by a rise in 
price on the Continent and in America. But as we have 
said, all this would take time, and meanwhile there 
would be much suffering and loss of trade, and the 
nation would be more or less impoverished. 

All this is, it will be seen, based on the theory that the 
colliers can by limiting supply keep up or raise the price 
of coal. This is the crucial point; our own view is that 
they cannot. The competition of other nations, the 
hostile tariffs which shut us up in a ring fence, the 
multitude of labourers without means of subsistence 
abroad, are all factors to be accounted with in thinking 
out this question. We believe that the result of a rise 
in price would be such a falling off in demand, that 
although colliers’ wages might be kept up, fewer men 
would be employed, and the weight of coal raised wculd 
be reduced, so that in the long run there would be a 
smaller sum available for distribution as wages among 
the colliers than they now get. Nor must it be forgotten 
that if the experiment is to be fully carried out, it must 
not end with the fortnight’s holiday. It has been shown 
that the loss of wages incurred represents a reduction 
until the end of the year of 5 per cent. in miners’ wages. 
It is not at all clear that they are willing to submit to 
any such loss, and the probability is, of course, that they 
will, when the holiday is over, return to work with more 
zeal than they have recently manifested. The four days 
a week will become five, the five days a week six. It 
will not under such circumstances take very long to put 
the coal trade once more on its existing footing. The 
experiment, it will be seen, involves something more than 
a fortnight’s cessation from labour. Whether the some- 
thing more will or will not be supplied remains to ke 
seen. The main question, however, admits of being put 
into a nutshell. According to Mr. Pease, a competent 
authority, the total quantity of coal raised in 1890 was 
181,600,000 tons. A fortnight’s supply will, therefore, 
average about 7,000,000 tons; but this must be reduced 
by the supply from those districts not covered by the 
federation. Suppose that it affected even 5,000,000 tons 
of coal, it would reduce the annual supply as a whole— 
if the production of 1892 is at much the same rate as 
1890—to 176,000,000 tons, or to just the quantity worked 
in 1889. Now we managed to get on very well in that 
year with 176,000,000 tons, and the price per ton was 
less than it has been during 1891. Why should not the 
like quantity suffice us now that we are making less iron 
and less steel, and building fewer ships ? 


SOLIDIFIED PETROLEUM. 


Wir the prospect of diminished coal supplies kept 
constantly before us by well-intentioned alarmists, and 
with the growing feeling that coal is by no means an ideal 
fuel, even though it continue abundant, the possibility of 
utilising those mixtures of liquid hydrocarbons which, 
varying somewhat in occurrence and composition, are 
classified under the one heading “ petroleum,” becomes 
of immediate interest, and all efforts to realise it fully 
merit the close attention which they usually receive. 
When it was first ascertained that the calorific power of 
petroleum was high enough to enable it to rank as a fuel fit 
for the most arduous industrial use, attempts were made 
to overcome the difficulties arising from the accident of 
its liquid form, by causing it to enter the combustion 
chamber in a state of subdivision, produced by the 
“‘atomising ” action of a steam jet or otherwise, sufli- 
ciently fine to allow its combustion to be delocalised and 
controlled. What progress has been made in this direction 
is a matter of common knowledge to all who have 
followed the great advances in the application of liquid 
fuel that have been made of late years, and need not be 
recapitulated here. Our immediate concern is with the 
endeavours that have been made to transform liquid 
petroleum into a solid fuel that could be handled in much 
the same way as those already familiar to us,and yet 
retain the high heat of combustion and the freedom from 
ash which characterise their younger rival. 

Years ago a paragraph went the round of the technical 
press to the effect that a Russian engineer had succeeded 
in solidifying petroleum by the addition thereto of a small 
percentage of soap, and having served its purpose to fill an 
odd corner, this departed into decent obscurity, whence, 
however, sundry successors have since emerged. It is 
always extremely difficult to fix the precise date when 
any improvement of technical importance first took 
definite shape. In this case, what is perhaps the germ 
of an idea which has since been the foundation of inven- 
tions of more or less merit, is to be found in a patent 
specification by a Mr. Pitt, which only reached the pro- 
visional stage. In this is described the process of mixing 
8 to 5 per cent. of common soap with crude petroleum, 
and heating to 150 deg. C. (802 deg. Fah.), whereby a 





an extent that the total sum available for the wages of 
miners will remain unaltered or be reduced ? 





The colliers’ experiment directly forces the hands of | 


product of gelatinous consistency was obtained, said to 
be fit for transport in casks more resembling the open 
crate-like variety commonly used for Portland cemcnt 
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than the excellent specimens of cooperage in which 
petroleum was universally transhipped in days prior to 
the advent of tank steamers. The intention in this 
instance was only to facilitate the transport of petro- 
leum, as it was proposed to distil the gelatinous mass on 
its arrival at its destination, and recover the petroleum 
in its liquid state. An incidental advantage claimed was 
the purification of the oil without having recourse to the 
successive treatment with sulphuric acid and caustic soda 
which was and is generally necessary. The possibility of 
using petroleum thus solidified as a fuel does not seem to 
have occurred to the applicant, and but little in this 
direction was done until 1888, when protection was 
obtained by Mr. H. O. A. E. Griinbaum, who patented 
the admixture of glutinous or gelatinous matter, such as 
fish glue, together with “all kinds of cheap and suit- 
able combustibles, such as sawdust, lime carbon, turf, 
textile fibres, bark or leaves of trees, or other combustible 
rubbish” from which could be formed blocks “ for cook- 
ing, heating, and lighting.”” The precise nature of “ lime 
carbon” and its value as a combustible are, we confess, 
occult from us. The transport of the oil when thus 
solidified, and its subsequent recovery, are also contem- 
plated by the patentee, but the point of interest lies in 
the attempt to prepare a solidified fuel. 

Another patent displaying considerable ingenuity is 
that obtained by Mr. J. H. W. Stringfellow in 1890, who, 
rejecting the soapy and gelatinous materials previously 
used, availed himself of the emulsifying properties of the 
glucoside saponin obtained from the bark of quillaia 
saponaria, by which he claims to be able to forma 
gelatinous fuel which does not flow while burning; the 
solidified mass can also be used for the carriage and 
storage of petroleum, and the oil recovered therefrom by 
treatment with an acid. The value of Mr. Stringfellow’s 
ideas is, unfortunately, somewhat discounted by his 
claim that the oxygen and hydrogen of the water caused 
to mingle with the petroleum by the action of the 
saponin “are potential auxiliaries” in the combustion 
of the hydrocarbon. We fear that this conclusion can- 
not but prejudice in some measure the minds of such 
hide-bound pedants as uphold the hypothesis of the 
conservation of energy, against Mr. Stringfellow’s deduc- 
tions in general. 

But an open statement of the methods adopted by a 

atentee, even though hampered by untenable claims, is 
ess liable to destructive criticism than a bald assertion 
of results obtained by means round which is thrown an 
air of profound mystery, and for the exploitation of 
which subscriptions are invited without information of 
any definite kind being simultaneously imparted. A 
short time since, a syndicate with the title of the 
Solidified Petroleum (Pioneer) Corporation, Limited, was 
formed, with a capital of £50,000, to work sundry 
patents applied for by Messrs. W. S. Chenhall and 
W. F. 8. Chenhall, the object of which was to solidify 
petroleum, so that it could be used as a fuel in the 
ordinary way. The prospectus very properly stated that 
many advantages would accrue from the use of solidified 
petroleum, all the well-known good qualities of the oil 
itself, such as its high calorific power and the con- 
sequent saving in space necessary for stowage, exist- 
ing simultaneously with those possessed by a solid fuel, 
such as ease of handling and transport. It may here 
be remarked that it is quite possible to overrate 
the last -mentioned qualities. Before pipe lines and 
tank steamers were brought into general requisition, the 
transport of petroleum presented a problem of some little 
difficulty ; but now that they are accomplished facts it is 
more than questionable whether anything would be 
gained, except for the purposes of local distribution, if 
the material they have been devised to deal with were 
transformed into the solid state. Nevertheless it may be 
freely admitted that the satisfactory solidification of 
petroleum would meet many important needs, and it is 
therefore with keen expectation that one turns for the 
explanation of the means whereby this desirable result 
is attained. At first sight it appears that there is ample 
information on this point, for ‘expert’ reports are 
forthcoming in great variety. On closer examination, 
however, they prove a little disappointing. It is, for 
example, far from satisfactory to the eager inquirer to 
learn that ‘the material employed for chemical admix- 
ture with the crude petroleum, in order to effect the 
solidification, is’””—speculation runs high on the verge of 
revelation—“ comparatively small in quantity ;”” the dis- 
comfiture of the inquirer aforesaid being then completed 
by the information that the substance added—z, let us 
say—is cheap and “largely combustible.” If our investi- 
gating hero, undeterred by his rebuff, turn to other 
descriptions of the process offered for his enlightenment, 
the same coy tendency of the reportorial technologist is 
again encountered. Thus, eagerly scanning a highly 
systematic account of the solidifying method, his eye 
lights on the satisfactory heading, ‘“‘ Materials required.” 
His gleeful glance catches the words, ‘“‘ The ingredients 
used for the solidification are ’—* At last!” thinks he— 
“ simple and easily obtainable.” After this it is compara- 
tively soothing to come across the less pretentious state- 
ment that “‘certain ingredients are added,” though the 
nature of the ingredients remains still undefined. The 
syndicate having been formed to work a process for which 
only provisional protection has been obtained, further 
official information is not forthcoming. By degrees it 
dawns upon the impartial reader that our old friend, or 
rather, let us say, our ancient enemy, a ‘‘ chemical” has 
been at work. There isno tying the hands of this tyrant. 
He is omnipotent among the feeble, and ubiquitous in 
the regions of mental obscurity, and is capable of 
exciting fanatical enthusiasm in the minds of his 
devotees, so that their judgments go astray, and they 
are content to abjure the exercise of such reasoning 
powers as they may chance to possess. The only 
weapon by which he may be effectively fought is the cold 
steel of consistent incredulity. Like the warlock of old 
who was stopped by a running stream, he is quite unable 
to pass a sound chain of reasoning. It is to be regretted 


that these means of defence and offence are far from 
common. 

It is nothing short of deplorable when a process the 
object of which is of admitted utility, is out-handicapped 
by a shibboleth of this unpronounceable description. 
However excellent it may be, if it depend upon the 
alchemistical heating of a cauldron followed by the pro- 
jection of a handful of powder endued with mystic 
properties, of which the nature is sedulously concealed, 
no attitude is logically possible but that of sturdy 
disbelief, maugre the glamour of expert testimony. 
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SHIPOWNERS AND HARBOUR FACILITIES AT GLASGOW. 


THE Clyde Trust Dock works at Cessnock, on the south 
side of Glasgow Harbour, are progressing satisfactorily, and 
an important stage has now been reached in the completion 
of the new tramway line along the “diverted”’ road from 
the main thoroughfare between Glasgow and its populous 
suburb of Govan. This enables the contractors to proceed 
with the construction of the west wall of the new docks and 
also with the dredging of the entrance and of the north basin. 
The total water area of the completed docks will be 354 acres, 
while the available quay accommodation will be 3737 lineal 
yards, 1100 yards of which are already constructed. Not 
only are these waterways intended to vie in extent and depth 
with any others in the kingdom, but the quayage will have 
double-floor sheds and the most modern appliances for facili- 
tating the discharge of cargoes. The question as to whether 
single or double-floor sheds should be laid down was sometime 
ago hotly debated at the meetings of the Trust, and after 
considerable discussion it was decided by a majority that the 
double-floor sheds should be adopted for the south as well as 
for the north basin. The work of erecting them is now con- 
siderably advanced. Although not come to unanimously, 
the resolution to adopt the double sheds appears to many to 
lie in the line of policy best calculated to put an end to the 
complaints which have for some time been brought against 
the Trust by Glasgow shipowners, and apparently with good 
reason. For the majority of the Trust it must be said that they 
have long been conscious of the shortcomings complained of; 
but to those of the members who are seemingly content with 
the old and evidently inadequate order of things, the criticisms 
and information offered at the last meeting of the Clyde 
Steamship Owners’ Association must have come as a surprise 
and an admonition. Mr. Robert Mackill, president of the 
Association, in moving the adoption of the annual report, 
gave figures and statements as to the harbour shortcomings 
which reflect adversely on the policy pursued by the Trust 
hitherto. While there has been a great increase in the trade 
of the port and in the revenue of the Trust during the t 
ten years, these would have been considerably greater fad 
facilities existed to cope with the trade, a large proportion 
of which had passed to other ports in the near neighbourhood. 
Within ten years Glasgow had added only 1000 yards to her 
quay space, as against 7000 at Antwerp and 8000 at Liverpool. 
It was a fact perhaps not generally known even in Glasgow 
that during 1890 and 1891 not less than 20,000 tons of iron 
ore from Bilbao alone intended for Glasgow had to be 
diverted to Port Glasgow and Greenock, and in quite a 
number of cases steamers arriving off the Terminus Quay 
had to make another trip down the river to discharge, in 
preference to waiting days before obtaining a berth. Within 
the same period there also fell to be added regularly about 
380,000 tons iron ore, pig iron, and limestone, which he knew 
from the best authority have been discharged at places such 
as Ardrossan, Greenock, Port Glasgow and Bowling—the 
natural destination of which would have been Glasgow had 
the owners not found it more advantageous to order their 
vessels to discharge at these ports. The enormous total of 
580,000 tons by no means represented the loss of revenue to 
the Clyde Trust, because had this tonnage come to Glasgow 
a large proportion would have left again with outward cargoes. 
Moreover the shipments of coal from Scotland had enormously 
increased during several years past—more than three-quarters 
of a million tons in the last four years. He had gone into 
the figures a little, and felt disappointed to find that while 
Glasgow still remained the foremost place as regards quantity, 
she did not compare favourably as regards progress with other 
ports ; it was indeed quite the reverse. Within this period 
Grangemouth had increased her shipments by 80 per cent., 
Granton by 62 per cent., Methil by 70 per cent,, Ardrossan 
by 96 per cent., and Leith by 130 per cent. But no such 
improvement had taken place in Glasgow, which occupied 
about the lowest position on the list. He was quite aware 
that the want of accommodation in Glasgow for cargo 
steamers, and the delays attending their despatch, were not 
altogether owing to the somewhat eighteenth-century policy 
hitherto followed by the harbour authorities, but that the 
railway companies were to a considerable extent responsible 
for these delays. Mr. Mackill’s indictment may err in 
respect of allotting the due measure of responsibility for the 
inadequacy of the facilities placed at the disposal of ship- 
owners, but the evidence he adduces will doubtless be well 
weighed by the Harbour Trust and railway companies alike. 
An earnest at least of the desire on the part of the former to 
meet the needs of the case is afforded by the enterprise con- 
nected with the new docks at Cessnock. 


FOREIGN COMPETITION IN RAILWAY MATERIALS. 


Some important information affording an instance of how 
far English manufacturers are holding their own against 
foreign competition has been communicated by the Board of 
Trade to the Chambers of Commerce, in districts more par- 
ticularly interested in the production of railway materials. 
It relates to the tenders required by the administration of 
the Egyptian railways during recent years. In all cases 
where the work was to be executed in Europe, continental as 
well as British firms were asked to submit offers, and it is 
remarkable to notice that, while previous to 1889 English 
manufacturers almost invariably secured the orders, their 
competitors abroad not being “in the running” at all in 
regard to cheapness, since 1889 our countrymen have 
been taking the second place, being beaten by the 
Belgians, though they have asked considerably lower prices 
than the French and German traders. It is curious to 





note that our non-success commenced simultaneously 
with the general advances of wages throughout the iron, 
steel, and coal trades. It is true that wages increased in 
Belgium as well as in this country, but not nearly to 
the same extent, and on this account Belgium has been 
able to underquote us. As regards the quality of the 
work, sufficient time has not yet elapsed for the 
railway authorities to be able to judge how far the 





results obtained by Belgium compare with those obtained by 
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English manufacturers; but they state that the Belgian work 
is not so highly finished as the English. In January, 1895, an 
English firm secured the order for the supply of 200 ten:ton 
open goods wagons at £84 18s. per wagon, and the prices of 
continental firms were much higher. Again, in October of 
the same year, for a further supply of 200 of the same clasg 
of wagons, @ British firm got the order at £83 10s. Durin 
the on month a Belgian firm was awarded the contract 
for 150 underframes for ten-ton open goods wagons at 
£26 10s. 1d., the lowest English offer being £30 18s, In 
August, 1886, the contract for 150 ten-ton open goods wagons 
were awarded to two English firms quoting £78 18s. and 
£80 18s. respectively, the foreign offers being much above 
these, and a Franco-Belgian firm asked as much as £128 5g, 
In September, 1886, the order for 150 underframes for ten-ton 
open goods wagons, for which nine British and seven foreign 
firms competed, was given to one of the former at £35 15s, 
the lowest Belgian offer being £37 10s. 9d., and the lowest 
French much above that. In July, 1887, seventeen firms— 
nine English and eight continental—competed for the con- 
tract for 200 underframes for ten-ton open goods wagons, 
which was secured by an English house at £34 18s., the 
cheapest Belgian offer being £40 7s. 1d., and the lowest 
French £45 10s. In the same month the contract for 
fifty underframes for cattle trucks was given to a British 
firm at £50 14s., the lowest Belgian tender being £54 12s,, 
and the French were all considerably above that. In August, 
1887, the order for fifty underframes for box trucks, for which 
seventeen firms—ten English and seven continental—com. 
peted, was given to a British manufacturer at £50 5s. In 
May, 1888, tenders for 200 underframes for box trucks were 
received from thirteen firms—six English and seven conti- 
nental—an English firm securing the order at £57, the 
Belgians asking £58 15s. Some German firms competed on 
this occasion, apparently for the first time, but their prices 
ranged ‘considera: 7 higher than either the English or Bel- 
gian, and slightly higher than the French. In July, 188g, 
the contract for 200 underframes for box trucks was given to 
an English house at £55 11s., the lowest continental offer 
being £59 4s. 6d. In September, 1887, tenders for eighty-five 
sets of ironwork for the remodelling of six-wheeled platform 
trucks were received from ten English and two Belgian firms, 
and an English firm got the order at £24 17s. 6d., the lowest 
Belgian quotation being £29 13s. 5d. In November, 1890, 
tenders were invited for 250 sets of ironwork, &c., for low- 
sided trucks, fifty sets for brake vans, and two sets for specie 
vans. Twelve English and seven foreign firms competed, 
a Franco - Belgian company obtaining the order at 
£108 14s. 84d., the lowest English offer being £110 18s. 64d., 
the lowest French £111 7s. 1d., and the lowest German 
£111 17s. 3d. In April last year the contract for 250 under- 
frames, ironwork, &c., for low-sided trucks, for which twelve 
British and nine continental firms quoted, was awarded to a 
Franco-Belgian company at £114 11s. 64d., and there was 
another Belgian offer at £115 18s. 10d.,a third at £121 4s. 5d., 
and a fourth at £123 10s. 4d., whereas the lowest British 
figure was £127 10s. 1d. 


ELECTRIC RAILWAYS IN FRANCE. 


THE question of electric traction is occupying more than 
usual attention in France, in view of the necessity of 
determining upon the motive-power to be used on the under- 
ground railway which it is proposed to construct in Paris. 
For some time past experiments have been made by M. Bon- 
neau, an engineer upon the Paris, Lyons, and Mediterranean 
Railway, and M. Desrozier, whose dynamo attracted so much 
attention at the late Universal Exhibition. M. Bonneau has 
issued a report upon these investigations, from which it would 
seem that a distinct advance has been made in the applica- 
tion of electricity to railways. M. Bonneau is far from 
believing that electric trains could advantageously replace 
steam locomotives, under conditions to which these latter are 

uliarly adapted; but he is of opinion that electricity is 
estined to take the place of steam in all cases where speed is 
of the first importance. Upon the main lines it is believed 
to be possible to increase the speed of trains by the employ- 
ment of electricity more than 50 per cent.; and that the 
distance from Paris to Marseilles, which is at present covered 
in fifteen hours, will be completed by an electric express in 
nine hours. It is upon the underground lines, however, that 
M. Bonneau foresees the greatest possibilities. He instances 
the Metropolitan Railway in London as peculiarly suitable to 
electric traction, since by this means all the inconveniences 
of a smoky and close atmosphere would be effectually 
removed. Preference is given to a system in which gene- 
rating stations are placed at equidistant points. MM. Bon- 
neau and Desroziers have designed a locomotive of which 
much nonsense is talked in Paris. While having ‘double 
the power of a steam locomotive,” it is said to be capable of 
attaining the same speed. This engine weighs 35 tons, 
and can run at a speed of 125 kiloms. an hour. 
The diameter of the driving wheels is 230m., and 
two independent axles are each operated by a Desrozier 
dynamo. These dynamos are supported from the axle by 
vertical and horizontal springs, which completely annul any 
vibration of the locomotive.. The armature is connected with 
the driving-wheel by means of a Raffard coupling. This isa 
series of springs, one end of each of which is fastened to the 
driving-wheel, and the other to the end of the armature bya 
plate. When, therefore, the current enters the dynamo, the ar- 
mature puts more and more tension upon the spring, until the 
force is equal to that which is necessary to move the train. 
As experiments are about to be made with this locomotive, 
it may not, writes a correspondent, ‘be long before we have 
some further information upon the possibility of using heavy 
electric locomotives upon the main lines, and of attaining 
the expectations of M. Bonneau with respect to the future 
of electrical traction.” We would prefer to say it will not 
be long before these locomotive makers have entered upon their 
troubles. 


THE UNDERGROUND RAILWAYS IN PARIS. 


Tue proposed Metropolitan railway in Paris is something 
very much like a mirage which continually eludes the grasp 
just when it seems to be upon the point of attainment. 
During the past two or three months the industrial world 
has been led to believe that, negotiations being well advanced, 
the work would be put in hand early in the spring. But 
here we are upon the threshold of that season, and this 
consummation seems to be as far off as ever. It cannot be 
said that the fault lies with the Munici Council. This 
body approved of a plan in July last whereby the under- 
ground railway was to follow Rue Réaumur, and they are 
already making progress with the improvements to that 
thoroughfare which are necessary before the works are 





begun. A difficulty which — up two or three weeks ago 
in connection with this road improvement threatened to 
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scheme altogether. The Municipal Council found 
et rarret contract a loan with the Credit 
Foncier, and the Minister of Public Works, M. Yves Guyot, 
seized upon this financial embarassment as a pretext for 
jacing before the Chamber of Deputies another project 
which he had extracted from a pigeon-hole for constructin 
an underground —— that would follow the gran 
boulevards. He was c ited with adopting this policy for 
the purpose of taking the railway out of the control of the 
Municipal Council and putting it under the jurisdiction of 
the State. This announcement was received with consider- 
able protest, and M. Yves Guyot was compelled to abandon 
his project. It was then thought that the Minister would 
fulfil his promise of bringing the scheme, as approved by the 
Municipal Council, before the Chamber of Deputies at the 
earliest possible moment after its re-assembling. But once 
again the promoters are disappointed. The Ministry was 
last week defeated — a political question, and was 
compelled to resign. It is impossible to say how far this 
crisis may affect the project of the Metropolitan, but what- 
ever may be the constitution of the new Ministry, it is certain 
that the carrying out of the underground railway will be 
further delayed. If M. Yves Guyot retains the office which 
he now holds, the affairs of Government will be too complex 
to allow of an earlier consideration of any purely industrial 
roject. And if, as is possible, a new Minister of Public 
Works is appointed, he will not be in a hurry to burden 
himself with the responsibilities of his predecessor. A too 
early settlement of the Metropolitan scheme would have the 
credit of passing it through the Chamber to the initiator. 
Under these circumstances it is not unlikely that the project 
may be delayed some months. Upon the other hand, it is 
nearly certain that the Metropolitan will be sanctioned by 
the Chamber this year, since it is a work that must be put 
through in view of the approaching elections. Another 
factor that tells against an early approval of the Metro- 
politan is the great influence which is being brought to bear 
in favour of other projects. One of these schemes is put 
forward by an engineer, M. Charles Leroux, who proposes to 
construct overhead railways along the great thoroughfares 
of Paris. They are designed with a view to beauty and com- 
fort, and while the railways will be an ornament to the City, 
they will afford plenty of light and air to the travellers. 
These adverse influences are much to be regretted, since the 
necessity of a Metropolitan railway has become imperative. 
During the past week a fall of snow put an effectual stop to 
traffic, and business was consequently quite disorganised. 
Besides this, the manufacturing industries are looking 
forward to the Metropolitan as the only means of helping 
them out of a period of depression which is threatened by 
a quietude in the home consumption and a perceptible restric- 
tion in business from abroad. 


PENSIONS FOR WORKPEOPLE. 


A WELL-KNOWN Sheffield firm of silversmiths and cutlers 
have not been content to wait for State legislation to provide 
for England’s workers in old age. Messrs. Walker and Hall, 
of the electro works, Howard-street, have devised a plan by 
which voluntary provision is made, after a most generous 
fashion, for their workpeople, who number over 800. Every 
scheme which has hitherto been put before the public had as 
its basis some deduction from the wages of the men. Messrs. 
Walker and Hall find all the money themselves, their 
workers having nothing whatever to contribute. The fund is 
to be managed by a joint committee of eight persons—four 
to be appointed f the principals, and four by the workers. 
In order to receive benefit two conditions are laid down. In 
the first place, a man or woman must have worked for the 
firm twenty-one years without interruption, and must either 
be permanently incapacitated from following his or her occu- 
pation or any other reasonable employment; in the second, the 
man or woman must have attained the age of sixty-five years, 
and be desirous of ceasing work. Illness or shortness of 
work—the latter contingency has not occurred at this par- 
ticular establishment for thirty years—is not to be counted 
asa break. After twenty-one years’ service, men will receive 
8s. 6d. and women 4s. 3d. per week ; after twenty-five years, 
10s. and 5s.; after thirty years, 15s. and 7s. 6d.; after forty 
years, 17s. 6d. and 8s. 9d. Safeguards, of course, are provided 

_ against the fund being abused, as in a large establishment 
there might be some who would not accept the generous 
offer in the spirit in which it was conceived. Lieutenant- 
Colonel J. E. Bingham, J.P., who is the principal, and his 
brother, Mr. Charles Bingham, and son, Mr. A. E. Bingham, 
have long held the opinion that men or women who have 
served the best-portions of their lives in the service of an 
employer, and done their duty to them and to society, 
should, at the close of their days, have something better than 
the workhouse to go to. The present scheme, which has 
been most gratefully accepted by the workpeople this week, 
is the outcome of that conviction. Fifty-three employés 
enter into immediate benefit under the scheme, which comes 
into operation as at January Ist, 1892, and is retrospective 
in its operation. Mr. Bingham, who has been Master Cutler 
of Hallamshire, was the originator of the Workmen’s 
Industrial Exhibition, which the late Prince Albert Victor, 
at his request, visited Sheffield to open. The firm is one of 
the most enterprising in the Midlands, and the example 
which it has set in making voluntary provision for their work- 
people in old age has excited general interest among em- 
ployers and workmen in the different crafts. 


EDUCATING A PROFESSOR. 


In India they manage things now and then with a brutal 
disregard of all considerations but those of efficiency. A 
notable example of this is supplied by a statement in the 
Madras Mail for January 25th. It appears that a professor 
of engineering being found lacking in practical knowledge 
has been sent to acquire it. The ph in our con- 
temporary states he will be attached to the Public 
Works Department for two years, in order to acquire 
practical knowledge on large works. The college will not 
be left without an instructor. An officer of the Public 
Works Department will occupy the engineering chair as 
locum tenens. The professor will continue to draw his full 
salary from the Educational Department. There can be no 
doubt that the policy thus inaugurated might be followed 
with advantage in many other cases. It would, however, 
save time if none but engineers with practical experience 
should be — to professional chairs. Possibly, how- 
ever, the difficulty met with in inducing practical men to 
undertake the work of teaching leaves little alternative. 


THE PRICE OF PATENT SPECIFICATIONS. 


WE are requested to state that an important change has 
been made in the price of patent specifications. Over 





10,000 of these Blue-books are issued every year, and up to 
the present time the price of each varied from about £2 10s. 
down to 4d., whilst there was further uncertainty for pur- 
chasers residing in the country, on account of a varying 
charge for postage. It has been found that at the price of 
8d. each, without variation on account of size, and without 
any extra charge for postage, these publications might be 
sold without affecting the receipts of the Patent-office, 
whilst much correspondence and delay would be saved to 
patent agents and others concerned. Henceforth any 
specification in stock can be obtained from the Patent-office 
at this price, and arrangements have been made with the 
Postmaster-General by which postal requests in the form of 
a postcard, price 8d., will be on sale at each Post-office, so 
that any one knowing the number and year of a particular 
patent may, on filling in the blanks on the card, have a copy 
of the specification delivered at his address by return of post, 
without further expense or correspondence. 








LITERATURE. 


Engineering Chemistry. By H. JosHua Puituips, F.C.S. 
8vo., pp. 312. London: Crosby Lockwood and Company. 
1891, 

TuE author, who occupies the position of analytical and 

consulting chemist to the Great Eastern Railway Com- 

pany, has in this volume supplied a useful guide to those 
who may be engaged on chemical work for engineers. 

On a previous occasion he had published a treatise on the 

analysis and valuation of fuel, and this has been incor- 

porated with some additions. Apart from this, the 
subjects treated are the investigation of metals and 
alloys, ores and limestones, water, oils, materials used in 
grease-making, gasworks products, disinfectants, and 
explosives, the whole being completed by an appendix of 
tables of constants and physical data required in calcula- 
tion. The analytical methods given are, as a whole, such 
as are likely to give rapid and trustworthy results in ex- 
erienced hands. The author advocates the use of Mr. Red- 
op’s system of equivalent reagents, in which the solutions 

of tests and reagents are all made up to be of an approxi- 
mately exact strength and are used in measure quantities. 
This has been employed at Crewe by Mr. Reddrop since 
1877, and by the author for seven years, and is considered 
to insure accuracy and uniformity in results. It is not 
easy, however, to see how the advantage of limiting 
“personal equation” claimed for this system can be 
made out. The injudicious use of reagents in analysis 
scarcely comes under the head of unavoidable personal 
error. In addition to the purely analytical part, there is 
much excellent descriptive matter in the work, the 
chapter on oils and lubrication being specially noticeable 
in this respect. 


Metropolitan Water Supply: Considerations affecting the 
Adequacy and Control of the Water Supply to the Metropolis. 
By E. H. STEvENson and E. K. Burstat, MM. Inst. C.E. 


In this brochure the authors approach the question of the 
London water supply from the impartial standpoint of 
inquirers as to the adequacy in quantity and quality of 
the existing supply within the limits of the metropolitan 
water companies. They review the reports of the vari- 
ous Royal and other Commissions and Select Com- 
mittees, commencing with 1869, and they give in a con- 
densed form useful to those who would like to arrive at 
a conclusion on the subject of the authors’ inquiry, 
figures showing the quantity of water consumed in 
1871, 1880, and 1890 for trade and domestic purposes, 
and they come to the conclusion that of the 31 gallons 
per head per day as the average supply, about 10 gallons, 
or a total of over 50,000,000 gallons per day is running to 
waste through bad fittings, or passing away in such a 
manner as to be of no sanitary benefit. They conclude 
that the pumping and filtration of the 50,000,000 gallons 
so wasted represent a cost of about £50,000 per year, and 
that 1t means a waste of about 33 per cent. of the whole 
supply. They therefore advocate reform and prevention 
of waste rather than expenditure upon new sources of 
supply, as being sufficient to provide London with water 
for many years. Whatever opinions those interested in 
this subject may hold they will find useful information 
and suggestions in this pamphlet. 


The Comprehensive International Wire Table. Compiled by 
W. S. Boutt, Assoc. M.I.C.E. Liverpool: Published by 
W. S. Boult, 60, Castle-street, Liverpool. 

Tis book comprises a very comprehensive table 
published in fifty pages. It is a table which represents 
an enormous quantity of work, and one which will find a 
use in every electrician’s and electrical engineer's office. 
Single wires and cables from 2°26in. down to ‘OOlin. in 
diameter are given according to the Board of Trade 
standard, the Birmingham, the Brown and Sharp, and 
the metric gauges, to the number of 469, arranged in 
consecutive order, according to cross section. Thus, when 
any conductor is looked up in the table, the nearest sizes 
in the other gauges are seen at a glance, and any number 
in any one of the gauges. Single wire or cable is readily 
found. The table gives all the various particulars con- 
cerning each of the 469 conductors or wires included in 
cross section, gauge, weight resistance, current loss per 
ampére, in volts, heating current density for fall of poten- 
tial at full load, and current in ampéres in bare overhead 
wire, with given rise and temperature, the heating 
being calculated by Kennelly’s formule. It is a book 
which does the ptr. great credit. 








EDMISTON’s PATENT FILTER.—In reply to several inquiries we 
beg to state that Mr. J. Falconer, 1, Alexandra-buildings, Ormond- 
street, Liverpool, will supply the Edmiston filters. 


DEATH OF Mr. DovuGLas.—We regret to have to announce the 
death of Mr. Douglas, of the firm of Douglas and Grant, Kirkcaldy. 
Mr. Douglas was well known as a most competent engineer, and 
his firm were among the first to build triple-expansion marine 
engines, The veteran engineer will be mourned by a large circle 
of friends and clients, 





SIR JOHN COODE. 


WE regret to have to record the death of Sir John Coode, 
K.C.M.G., which took place early on Wednesday morning at 
Brighton. He underwent a severe operation in Italy last 
September, and went to Brighton in November, but never 
regained his strength. Sir John, who was born in 1816, came 
of a distinguished family which has been resident in Corn- 
wall for many centuries. He was a son of the late Mr. 
Charles Coode, of Bodmin, by Ann, daughter of the late Rev. 
Joseph Bennett, rector of Great Wigborough, Essex, and of 
Skiston Lodge, Cornwall. He was educated at the grammar 
school of his native town, and early in life chose the profes- 
sion of civil engineer. He began his career under the 
eminent engineer, Rendell, and for a short time was em- 
ployed on the Great Western Railway. In 1847 he was 
appointed resident engineer at Portland harbour and break- 
water, and, on the death of Rendell, became engineer-in- 
chief in 1856. He continued in charge until the completion 
of this great work in 1872, when he received the honour 
of knighthood. Sir John was elected a member of the 
Institution in March, 1849, and became president in 1889, 
and was re-elected for a second year. He received 
Telford medal in 1853 for his ~~ on the origin of the 
Chesil bank, and for many years he made valuable contribu- 
tions to the discussions upon harbours, sea defences, tidal 
action on beaches, and marine structures, on the construction 
of groynes, and on river hydraulics. He interested himself 
much and usefully in the recent developments of the inland 
navigation questions and on sanitary matters affecting large 
towns. He was for many years consulted by the Board of 
Trade and other Government departments on matters con- 
nected with harbours, docks, rivers, and drainage. Many 
important works were carried out from his designs, including 
the great breakwater and docks at Cape Town, the breakwater 
at Colombo, the improvement of the river Bar, in Ireland, 
the harbours of the Isle of Man, and similar works else- 
where. He was a member of the Royal Commission on Har- 
bours of Refuge in 1858-9 and of the Royal Commission on 
Metropolitan Sewage Discharge 1882-3. The harbour of 
refuge now in progress at Peterhead, and the new harbour 
works at Dover, for which the Act was obtained last session, 
are from the designs of himself and his firm. Sir John per- 
sistently advocated the construction of a national harbour at 
Filey, on the east coast, reeognising the great value of such a 
harbour as a basis of operations for our Navy and as a 
refuge for all vessels in the hour of need. Among his other 
public services it may be mentioned that he served as a mem- 
ber of the International Consultative Commission on the 
Suez Canal in 1884-5. In the summer of 1889 he received as 
president of the Institution of Civil Engineers about 250 
American engineers who visited Great Britain in a body. 
He was one of the Royal Commissioners for the Colonial and 
Indian Exhibition of 1886, and acted as president of the 
engineering section of the International Congress of Hygiene, 
which held its sittings in London in August last. Sir John 
Coode twice visited the Cape, the Australian continent, and 
New Zealand at the request of colonial Governments, and 
many of the harbours constructed or in progress there are 
from his designs. In 1886 he wasmade K.C.M.G. In private 
life Sir John Coode was a staunch churchman and took a 
lively interest in philanthropic institutions. He was chair- 
man of the Colonial and Continental Church Society, whose 
work is well-known on the Continent. He married, in 1842, 
Jane, daughter of the late Mr. William Price, of Weston- 
super-Mare. 








LEGAL INTELLIGENCE. 


HIGH COURT OF JUSTICE.—CHANCERY DIVISION. 
(Before Mr. Justice A, L, SmitTH.) 


THE KENSINGTON AND KNIGHTSBRIDGE ELECTRIC 
LIGHTING COMPANY. 

THIS case, which is a most important one for all electric supply 
companies, has been before the court over a week. The case is 
being heard in the Chancery Division of the High Court of 
Justice, Court No. 3, before Mr. Justice A. L. Smith, sitting in the 
se of Mr. Justice Romer. The Attorney-General—Sir Richard 

ebster, Q.C., M.P.—Mr. J. F. Moulton, Q.C., and Mr. J. C. 
Graham, instructed by Messrs. Vandercorn, Hardy, Oatway, 
and Doulton, appeared for the plaintiff; and Sir Horace 
Davey, Q.C., M.P., Mr. Finlay, Q.C., M.P., and Mr. R. W. 
Wallace, instructed by Messrs. Deacon, Gibson, and Metcalf, 
appeared for the defendant company. The question at issue 
is an alleged infringement, by the defendant company, of 
the letters patent 3988**, of October 9th, 1878, granted to Mr. 
St. George e Fox. The plaintiff's specification describes a 
system of distribution of the electric current in which the lamps 
are run in parallel, the distributing network of mains being of the 
tree form; that is to say, the large leads radiate from the dis- 
tributing centre and branch irregularly into similar mains, which 
in their turn feed the smaller wires. The current after feeding 
the lamps returns to the dynamo by earth, and secondary 
batteries are placed at various points in the network, being 
connected to the mains at one end and to earth at the 
other. Various systems of regulation are described, which 
apply more particularly to the dynamo; a lamp with platinum 
filament was also described in the original specification. In the 
last amended specification the claims are narrowed down to the 
system of distribution in which secondary batteries are used along 
with dynamos. Professor Perry was the first witness called for the 
plaintiffs, and he underwent a long examination and cross-exami- 
nation. Reference was made to Jablochkoff’s system as shown in 
the patent No, 3839 of 1877, and the question of the meaning of 
‘earth ” was gone into at great length, Professor Perry holding 
that it was at that date used to mean any return connection to tke 
dynamo, whetherconsisting of the globe of the earth or of somespecial 
metallic conductor. He also stated that it would save a consider- 
able outlay in copper mains if the electric supply companies used 
a return by means of earth plates and the globe of the earth, but 
this was, of course, prohibited by the Board of Trade. It has 
been argued in the course of the trial that while Mr. Fox only 
appeared to intend to use a number of cells, which would give 
the exact volts required on the circuit when discharged, that, 
therefore, the dynamo could not be used for charging the 
cells at the same time as the cells were feeding the lamps. 
It was stated that Mr. Fox’s intention was to charge the cells 
in the daytime, using them as reservoirs and not as regulators, 
It was contended that this view was borne out, as no switch device 
was mentioned such as is now employed, and that the charging 

tential needed for the cells would break the filaments of the 
amps. Prof. Perry stated that he had found it possible to charge 
a battery with 101 volts, which gave on discharge 100 volts. The 
contention of the defendant company appears to be that they use 
secondary batteriesas regulators,and have, bya longseries of experi- 
ments and trials, produced a system of switches by which the use of 
cells is now possible, whereas without such devices they state Mr. 
Fox’s system could not be practically used. The case was pro- 
ceeding yesterday afternoon, and the court was crowded with tae 
chief electricians of the day. i 


LANE FOX wv 
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BRIGHTON CHAIN PIER. 


In THE ENGINEER of the 29th Jan. and 12th ult. we published 
perspective and working drawings of the large new Pier and 
Pavilion, the construction of which have been commenced at 
Brighton. As the celebrated old Chain Pier is about to be 
removed, bed gee ae now an engraving of it, from sketches 
we have had specially made on the spot. The pier is of 
peculiar interest from an engineering point of view, and 
we believe a pictorial record of it will be appreciated. The 
following particulars are from Cresy’s ‘Civil Engineering :’’— 

“Brighton Chain Pier, opened in November, 1823, was 
designed by Captain S. Brown, R.N., who first suggested that 
the chains should be made of straight wrought iron rods or 
bars, from 5ft. to 15ft. in length, with either welded eyes or 
holes drilled at their ends, by which they might be connected 
either by short links or pins. This invention he patented in 
1817. The Brighton Pier extends into the sea 1014ft. from the 
face of the esplanade wall, and its entire length is 1136ft., 
formed with four openings, each spanning 255ft., with a 
deflection of 18ft. The extreme breadth of the platform is 
13ft., and in the clear width 12ft. 8in. The pyramidal sus- 
pension towers are made of cast iron, united by an arch at 
the top; they are 10ft. apart and 25ft. high, and each weighs 
about 15 tons. They are placed on piles driven firmly into 
the chalk, which stand out about 13ft. above high-water; 
these groups of piles are 256ft. distant from each other, and 


leave a clear opening of 227ft. The pier-head has the form | 


of a T, and 150 piles were used, besides braces and diagonals; 


over them the platform is 80ft. by 40ft., which is paved with | 


form a district under the terms of the Act, and having stated 
their opinion that the whole of the salt district from near 
Congleton to beyond Northwich—an area of about 100 square 
miles—should be included, were supported by the inhabitants 
of Northwich and opposed by those of Winsford, the latter 
proposing that several districts should be formed around the 
main pumping stations, viz., Northwich, Winsford, Middle- 
wich, and Sandbach. The main contention of Winsford, 
supported by the Salt Union, is that as the ter amount 
of damage is being done in the neighbourhood of Northwich, 
it is only fair that the pumpers thereabouts should pay for the 
damage; the chief pumpers being the Salt Union and Messrs. 
Brunner, Mond, and Co., the successful alkali manufac- 
turers. 

On the other side it was stated that the tax, which is 
limited to 3d. per thousand gallons of brine, equal to 3d. per 
ton of manufactured salt, was fixed with a view to the whole 
industry being taxed, and that otherwise it will not suffice to 
pay for the damage done; and, further, that the Salt Union, 
who have works both at Northwich and Winsford, could 
escape from the heavier to the lighter taxed area, and by 
closing works now in operation at Northwich, do great injury 
to the trade of the neighbourhood. Colonel Ducat, R.E., 
was engaged for three days holding the inquiry, and so much 
importance is attached to the result, that the well-known 
Parliamentary counsel, Messrs. Pember and Balfour Browne, 
were retained. 

Ordnance maps showing the sinking areas were prepared, 
and the geological maps recently issued by the department 
corrected up to date. The most northerly subsidence near 


granite 12in. thick, the weight of which is upwards of 200 tons. | Northwich covers an area of upwards of a square mile, 
Each of the ordinary groups of piles consists of twenty. The | including a portion of the town of Northwich, where the 
four main chains on each side which carry the platform are | damage to property was estimated at £4800 per annum, and 
formed of wrought iron, round-eye bolts about 2in. in| the pumping put at 400,000,000 gallons of brine. Already 
diameter, 10ft. long, and weighing 1121b. each; they are | about eighty acres of land have been sunk below the level of 
united by open coupling links 14in. deep and lin. thick, with | the Weaver navigation and covered with water. The minin 

bolt pins 2in. in diameter. The total area of the section of | of rock salt has been largely carried on in this district, an 

the iron in the chains is 25 square inches. The platform is | much of the submerged area is occupied by old mines which 
suspended by vertical rods lin. in diameter and 5ft. apart.” _ fallen in, and are now used as reservoirs to be pumped 








rom. 
| South of Northwich, and, according to the evidence given 
commeenen, = it ws we along the Middlewich 
z 1 | branch of the London and North-Western Railwa: 
SUBSIDENCES—CHESHIRE SALT DISTRICT. | one and three-quarter miles long, and containing an ones 
| of about half a square mile. This is about equidistant from 
| the pumps at Northwich, Middlewich, and Winsford, and 
there are outlying sinkings which apparently connect it by 
subterraneous channels with both the latter places. The 
great area of subsidence is adjoining Winsford, and extends 
cag ep north and south four and a-half miles, and is 
about three-quarters of a mile in width. The town is not 


LOCAL GOVERNMENT BOARD INQUIRY. 

Tue Brine Pumping Act brought in by Mr. J. T. Brunner, 
M.P., last session, and referred to in our issue of February 
20th, 1891, was evidently needed, and is not to be a dead 
statute. The property owners of Northwich and the neigh- 
bourhood having petitioned the Local Government Board to 








afiected so largely as at Northwich, and the damage, falling 
on agricultural land chiefly, does not reach a very high 
annual value. The pumping at Winsford may be taken at 
800,000,000 gallons J brine per annum. In the immediate 
neighbourhood of Middlewich, where the pumps lift 
50,000,000 gallons of brine per annum, there is no complaint 
of subsidence, nor at Wheelock and Lawton, adjoining 
pumping stations in the neighbourhood of Sandbach, where 
80,000,000 gallons of brine are pumped; but as this amount 
of salt removed from the bowels of the earth must leave a 
cavity, it is clear that if the sinking is not close too, it must 
be looked for elsewhere. 

Middlewich is nearer to the Winsford subsiding area and 
to the sinking along the branch railway than to any other, 
and Wheelock and Lawton are nearer to the subsiding areas 
on the Crewe and Manchester Railway and at Arclid. Along 
the railway sinking is observed for about two miles over an 
area of half a square mile, and at Arclid, two and a-half 
miles north-east of the pumps, an area of half a square mile 
is found to be subsiding. 

After hearing the evidence, Col. Ducat was conducted over 
the various areas of subsidence by Prof. Boyd Dawkins, 
F.R.S., and Mr. L. B. Wells, C.E., for the Northwich 
property owners, accompanied by Prof. Green and Mr. de 
Rance, F.G.S., for those interested in the formation of 
several districts. 

After considering the report of their inspector, the Local 
Government Board will frame a provisional order and lay it 
before Parliament, and if this meets with opposition in the 
House, the question at issue will be referred to a select com- 
mittee of members of Parliament to report on. 








INSTITUTE OF MARINE ENGINEERS. 





A MEETING of the Institute of Marine Engineers was held on 
Tuesday evening in the Town Hall, Stratford, presided over by 
the honorary secretary. 

The Chairman explained that the business of the evening was 
the discussion on the subject of ‘‘ Initial Condensation,” introduced 
at a previous meeting by Mr. W. H. Northcott, in a very interest- 
ing paper read last December. The author of the paper was 
prevented from being present, and asthe subject matter embraced 
was of a nature which could be dealt with better in sections than 
asa whole, the Chairman proposed that theseveral propositions which 
were laid down in theintroductory portion of the paper should be 
used as a starting place for discussion purposes. Previous tc the 
discussion he proposed to read a short paper which he had 
received from one of the members, since deceased—A. N. Sommer- 
ville. There were several interesting points in the paper, and it 
might serve to show directions for thought in connection with 
the subject of the evening. Reviewing the history of 
marine engineering since 1851, the author had poin out 
that although progress had been made, there was very great 
room for a further advance in the direction of economy and 
efficiency. The balancing of engines by weights and steam, and 
the introduction of impulse valves, were remarked upon, and the 
advantages and disadvantages of the different kinds of balancing 
were pointed out. The uses of the waste heat in the funnels of 
steamships were touched upon, and the great improvement which 
could be effected by an efficient system of water circulating in the 
boilers was dwelt upon. The adoption of compressed air for 
balancing the engines, also for using it for driving the auxiliary 
engines, of which now-a-days there are so many fitted in mail 
steamers, was advocated, while the exhaust could be further used 
for the purpose of ventilating the engine-room. An appeal was 
made to those with whom the matter rests to give greater attention 
to the ventilating of steamers throughout, the engine-rooms being 
now so much crowded with machinery, and the temperature of the 
steam carried being so much greater than formerly, naturally 
demanded increased means of ventilating and cooling the spaces, 
both at sea and in port. ‘ 

After the paper was read the discussion was sustained by Messrs. 
McLean, Tyler, Thomson, Chapman, Shorey, Scobie, and others, 
in the course of which the following propositions were put before 
the meeting :—(1) That range of temperature does not cause but 
permits condensation. (2) That the increased initial condensation 
found with higher rates of expansion is due to increased work, and 
not to increased range of temperature. (3) That initial condensa- 
tion may occur not only when steam is used at full pressure 
throughout the stroke, but even when no useful work is performed. 
(4) That the lessened initial condensation generally found with 
stage expansion engines is largely due to reduced range of tempe- 
rature, but notwithstanding reduced range of temperature a stage 
expansion engine may condense as much steam as a single stage 
engine. (5 + conducting cylinders do not of themselves cause 
initial condensation, the actual cause being the disappearance of 
heat and consequent liquefaction of steam in the performance of 
work. (6) That discordant results are almost certain to arise when 
the condensive surfaces are active to their full capacity. (7) That 
instead of it being necessary to consider why initial condensation 
exists, it is often necessary to inquire why it is not greater. 

Mr. McLean considered that the views expressed in Mr. 
Northcott’s paper were too pessimistic as to the actual losses 
during the working of an engine of the present time. Referring 
back to the introduction of compound, and then of triple and 
quadruple engines, he held that the losses were very much reduced 
beyond what was held to be the case by many writers and 
experimenters. 

he Chairman pointed out that the increased steam pressure 
and greater piston speed, together with more careful attention to 
the covering of boilers, steam pipes, and other radiating surfaces, 
had been productive of inc and increasing economy. 

The next meeting will be held on Tuesday, March 8th, at 
7.50 p.m., at which Mr. Macfarlane Gray will give a lecture, the 
nature of which promises that it will be specially interesting. 








THE SIEMENS ELECTRICAL LABORATORY, Kins’ COLLEGE.— Work 
has been commenced in the electrical laboratory given to Kings’ 
College by Lady Siemens, and containing machinery and apparatus, 
some of which has been presented by their makers. Particulars 
with regard to courses of day and evening lectures and laboratory 
work can be obtained from Mr. E. Wilson, Siemens Laboratory, 
Kings’ College. 

NaTIONAL Society FOR THE EXEMPTION OF MACHINERY FROM 
RatTine.—A meeting of members of Parliament interested in the 
success of the Bill for amending the law as to the rating of 
machinery was held in the Conference-room of the House of 
Commons on the afternoon of February 24th, for the purpose of 
considering and settling the terms of the Bill on the subject which 
is to be introduced this Session by Mr. Gerald Balfour, the second 
reading of which is the first order of the day on the 6th April. Sir 
William Houldsworth, Baronet, M.P., took the chair, and among 
those present were Mr. Gerald Balfour, Mr. J. A. Bright, Mr. 
Robert G. C. Mowbray, Mr. Tomlinson, and other members, 
together with Mr. Evans, the chairman, and Mr. Humphreys 
Davies, the secretary of the assuciation of machinery users, After 
a long discussion as to the form of words best calculated to meet 


‘the objections of the opponents of the Bill, the conference was 


adjourned in order that Mr. Balfour should further consider the 
— of the Bill, and bring it before another meeting at an early 
ate, 
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LETTERS TO THE EDITOR. 
(Continued from page 193.) 


THE DRAUGHT OF VEHICLES. 

Sir, —I was sorry to hear a fortnight of the fire at Messrs. 
Atkinson’s and Philipson’s, but having had an experience of a fire 
in my own place, leaving me, as it did, absolutely penniless, and 
more than three thousand pounds sterling to the bad, I feel 
somewhat entitled to form an opinion, even under Mr. Philipson’s 
— circumstances, as to what he might do, and it is this:— 

think if my critic had been sincere all along, in his, what I have 
called, pretended acceptance of my challenge, he could have 
been a little more explicit, and instead of saying that “‘ six months 
hence will be as soon as I can possibly find time for the contest. 
Should Mr. Brigg be of the same mind then as now, I will be glad 
to meet him.” Again, may I ask, will Mr. Philipson give me the 
much sought and eagerly desired unqualified acceptance of my 
challenge, and let the contest take place either in six or nine 
months. Does he accept, or does he refuse to accept, my 
challenge? This is the question which most concerns me, and 
doubtlessly many of your readers. I do not wish to bind him 
particularly to date; if he will only say that the contest shall 
come off before next Christmas, or before next February, and in 
case he is convinced in the meantime that he is in the wrong, will 
he give you his word to pay me £50 towards my expenses for the 
models I have already pa and those which I shall prepare 
for the contest? I will give the promised £50 if I fail to contest 
him within the time mentioned. 

As to what took place in Harrogate, I do not think that will con- 
cern your readers very much. Mr. Philipson knows, and so do I, 
what are the points at issue. He fails to tell you that I some 
time afterwards proposed an alternative and, as I thought, a much 
better plan, viz., to avoid any acrobatic flights from one meaning to 
another, I proposed that we should simultaneously submit our views 
as fully and as comprehensively as possible to the experts, so that 
they shall know our respective views prior to our being called 
upon to prove practically our various contentions upon all the 
points at issue at the opening of the contest 

If I have made a mistake in giving Mr. Philipson credit for 
having consented to stand to £50 expenses in case he loses the 








| obstacle with a poe thrust with only 121b. on his hands, as it 
| would be eet le for him to fly, but to transfer more and more 
| of the load than 121b., then by-and-bye the obstacle will be over- 
| come by one man quite easily by a thrust. 
| Of course in the case of the man pulling, as in Fig. 2, his total 
weight is increased by no less that 421b., represented by 0 M 
| which is ascertained by raising a vertical from M, and a horizon 
| from P cutting at O, and as PM is 67 1b. the resultant of the 
| transferred load and thrust, then OM represents the amount of 
| lift effected by the man, and OP the horizontal pull. But your 
| correspondent ‘‘ J.” says that ‘‘ the man stands still the while and 
| lifts the load, and does not pull like a horse.” It is thus perfectly 
| clear that ‘‘J.” does not know what is taking place. @ man 
| does not stand still, or he would never move the load. He 
| does pull, and not only so, but pulls exactly like a horse with an 
| inclined trace ; and all that the man lifts is determined by the angle 
of trace and the transferred load. For instance, supposing a horse 
to be pulling at P, Fig. 2, with an — of trace equal to P A, if 
he pulled 601b. through that trace and supported the 12]b. at P, 
| then the inc weight due to such a pull would be equal to 
| LO, or 301b. + 121b, = 421b, Mr. Philipson says a horse cannot 
| pull and carry to advantage at the same time; but since it makes 
| no difference whether the force be that of a horse or a man—and I 
| have proved that a pull through P A without a separate trans- 
| ferred load would require 50 lb. to lift 50 lb. on the wheel, and that 
| with a transferred weight ; or, in other words, allowing the horse to 
| carry 12 1b. of the ms then he would ‘only have to exert 45°6 lb. 
| to lift the same total load. Therefore, what are the statements of 
either of my critics worth ? 
| I will not trouble you further in reference to the parallelograms 
| of Fig. 2, because they are really on the same lines as those in 
Fig. 1, except the resultants are in the opposite direction. I shall, 
| however, be most pleased to give any further explanation to any of 
| your readers if they choose to ask the question through your 
columns. T. H. Brice, 
Bradford, February 15th. 


Srr,—I do not think anything would be gained by continuing 

| the discussion with Mr. Brigg, who has evidently reached the 

point at which a man becomes unconvinceable. He is certain he is 
right, and that ends the matter. 

I may, however say, for the 


; a5 3 information of your other 
ee eee readers, that the whole ques- 

eo / | tion of the draught of vehicles 
; itt) o/ |n was fully dealt with fifty 
of 7 2 years in Youatt’s treatise 
<a" 2 in on “The Horse,” wherein 


aS diagrams of draught, paral- 


} lelograms of force, &c., will 
Sy 1 = be found in plenty. Nothing 
om: -<" ae came of it. There was 


nothing to come. 

The facts are very simple. 
The resistance of un ordinary 
macadamised or paved road 
to the motion of a vehicle 
under all circumstances re- 
solves itself into a line paralle! 
with the surface of the road. 
Mr. Brigg, like other people, 
fancies that the work done 
by the horse is to be measured 
along the line of the trace. 
That is a mistake. Let us 
suppose the average resist- 
ance to be 100 1b., then the 
work to be be done per mile 
will be 5280 x 100 = 528,000 
foot-pounds; and it matters 
nothing how the horse is 
attached to the vehicle—that 
and no more is the work he 
will have to do. 

We can alter the amount 
of resistance by altering the 





DIAGRAM OF FORCES—Fig. 2—PULLING A 


day, it has been due to such letters as the one in your issue of the 
12th February. He now says, “In the meantime he can draw up 
the lists of points in dispute between us, the method he proposes to 
follow to settle same, and the contracts for each to sign.” Does 
he say he will sign them? One would naturally think that he 
meant business ; but in future I decline to do either one thing or 
the other, until he gives me an unqualified acceptance. 

I will now briefiy deal with my wheelbarrow diagram, Fig. 2, for 
it is evident I must excuse my critics from doing so. 

Let me now proceed with Fig. 2. It will be observed that the 
inclination of the dotted wheel w is exactly that of Fig. 1, but 
the kerb B is to the right instead of to the left of the wheel. We 
want to know exactly why the man can pull the load over 
the kerb and yet not be able to thrust it over. Since “J.” 
refuses to explain his own illustrations, I will try to do 
so for him, by first pointing out that were the man ed yar 
directly through P A without any of the load being sup at 
P, the levers thus produced can i. determined by drawing a line 
B E to and at right angles with A P, and B E will thus be found 
to measure about 5}in., equal to B C, which remains the same as in 
Fig. 1; therefore, if the total load upon the wheel be 50 Ib., it is 
obvious that the two arms of the lever BE and BC are equal, it 
must require 50 lb. through P A to ine equilibrium. But 
there is a vertical pressure of 121b. downward at P, as in Fig. 1, 
due to a part of the load being forward 2f the wheel. This 12 Ib. 
must no more be neglected in this case than in Fig. 1 ; but now, as 
the man is pulling from a point below, he must thus be addi 
weight to his natural weight in addition to that of the 12 1b. at B 
—see my diagram in issue of December 11th, 1891—consequently, 
twelve — parts must be measured off down the line P N ; equal 
to PH, Fig. 1—the point of intersection not lettered—and sup- 
ag the man peed -y be pulling 601b. through P A, represented 

y P L, set down twelve equal parts vertically from point J. cutting 
at M, complete the parallelogram by drawing a line from M parallel 
with L P, then P M will represent the magnitude and direction of 
the force applied at the centre of the wheel,and since P M equals 
67 Ib., this will be the force exerted. To find the leverage thus 
determined, draw a line from centre of the wheel A parallel with 
MP, then a line B D drawn at right angles to A D will represent 
one arm of that lever 5in. long, against the other arm BC 5}in. 
long—tbus 67 Ib. would lift at C a weight of 73°31b., whereas a 
force of 67 lb. directly ee A without the transferred weight 
could not possibly lift more than 67 lb. 

By reverting to Fig. 1 we find that a combined thrust of 601b. 
through PA and a lift of 121b. vertically, by the same reasoning, 
will produce alever, BD, only lin. long, inst one of 5#in, 
when the same forces are exerted as in pulling the load, and these 
forces in Fig. 1 would only lift 12-9 1b., — the 73°3 lb. lifted 
asin Fig.2. It would take 2101b. through A D, Fig. 1, to support 
a weight of 501b. at C, whereas it would only take 45°6lb. at i in 
Fig. So that, as 45°6]b. is well within the limit of a man’s 
power to pull, he can overcome the kerb. But, on the other hand, 
as 2101b. is absolutely beyond the limit, or almost beyond the 





load ; but the only alteration 
possible consists in transfer- 
ring some of it to the horse’s 
back, and making him carry 
it instead of pulling it. 
Whether it is or is not advis- 
able to take half a ton, say, 
out of a cart and put it on 
the horse’s back, or not, is a point on which, I think, the horse 
would express a very strong opinion. 

The only other way in which the draught resistance could be 
reduced would lie in making the horse go over a greater distance 
than the load, just as snatch blocks are used in very heavy plough- 
ing, and the engine winds up 2ft. of rope for each foot of advance 
of the plough. But this is, of course, out of the question when a 
horse draws a cart. 

The reason why a man pulls a barrow over a kerb when he 
cannot push it is simply that he lifts the load as well as moves it 
horizontally, but the work he has to do remains the same, only it 
is differently distributed. Mr. Brigg confounds work with stress, 
which is a totally different thing. 

It would be superfiuous to say more. J. 

February 29th. 


WHEELBARROW 








THE INSTITUTION OF CIVIL ENGINEERS. 


THE BISHOP ROCK LIGHTHOUSES. 


AT the thirteenth ordinary meeting of the session, on Tuesday, 
the 23rd of February, the President, Mr. George Berkley, in the 
chair, the first paper read was on ‘‘ The Bishop Rock Lighthouses,” 
by Mr. W. T. Douglass, M. Inst. C.E. 

The author, in the first place, referred to the importance of the 
Bishop Rock as a lighthouse station, which had increased with the 
growth of the national commerce, and to the efforts made by the 

rinity House to meet the changing maritime conditions. He 
then described the position of the rock with regard to the 
Atlantic, and the enormous wave-pressure to which it was 
exposed. At the level of low-water spring tides the Bishop Rock 
was 153ft. long and 52ft. broad, from which level it ran down, sheer 
and steep, some twenty fathoms or more. 

An outline of the history of the lighthouses on the rock was 
next given. The first was an _— structure of wrought and cast 
iron, designed by the late Mr. James Walker, Past President Inst. 
C.E. It was begun in 1847, under the superintendence of the late 
Mr. N. Douglass. This was swept away, when all but completed, 
in a heavy storm on the 5th February, 1850, a disaster probably 
caused by the sea striking the closed portion of the building above 
the iron columns, Thesecond lighthouse, begun in 1851, from the 
designs and under the direction of the same engineers, was of 
granite. The tower was finished in 1858. As illustrating the 
initial difficulties, the author stated that on the most ex side 
of the rock at the level of one foot below low-water spring tides, 
the lowest stone was laid, for thus only could the greatest possible 
diameter of the base permitted by the area of the rock surface be 
obtained. In spite of many daring and persevering efforts to lay 


this stone, the work was not accomplished before the end of the 
ear 1852, although work at a higher level was proceeded with. 
be third lighthouse, a practically new structure, was — by 
the author in 1882 and completed in 1887. It was to the descrip- 





power of any two ordinary men to thrust in such a direction, it 
would therefore be just as impossible for the man to overcome the 


tion of this work that the paper was mainly devoted. The granite 
tower of the second light having shown signs of weakness, it was 


ee} 
<< 


strengthened internally in 1874 by bolting heavy iron ti 
walls and floors, Still the storms told on it, pay it = a 
determined if possible to re-model and at the same time raise it -, 
a foremost place among rock lighthouses. The improvements 
carried out consisted of :—(1) An outer casing of granite mason 
dovetailed horizontally and vertically from the level of the founds, 
tion courses of the original granite building to the service-room 
floor, (2) The entire removal of the structure above this point, and 
the addition of four new rooms, the walls of these rooms bei 
built of dovetailed through stones. (83) The provision of a lantern 
and illuminating-apparatus surpassing in point of power all similar 
installations to be met with at the present time in rock lighthouses, 
(4) An increase in the height of the mean focal plane of the light 
above high-water at ordinary spring tides from Hott, to 146ft., b 
which an extension of the nautical range from 16 to 18} miles And 
: or d written d 

y means of diagrams and written description, the a 
showed from point to point the progress of the work, rls ed 
often in a heavy sea, with granite blocks ranging in weight from 
2 to3} tons. ‘Ihe light was maintained during the progress of the 
work, a temporary light being exhibited from a lantern attached 
to the central crane, in which was placed a catoptric illuminating 
apparatus, having a high peer A in the beam, and of a character 
similar to the light designed for the improved tower. The present 
lantern, 14ft. in diameter and 15ft. high, contained a biform 
optical apparatus of the greatest focal distance, viz., 1330 milli. 
metres, hitherto installed in a lighthouse. Each tier was com. 

of ten lenses of 36 degrees, subtending a vertical angle of 

degrees. The light was double-flasbing, of one minute period, 
In clear weather the apparatus transmitted to the horizon a light 
of 40,000 candles. When the atmosphere was impaired by the haze 
or fog, the beam sent through the denser atmosphere was of a 
power of 230,000 candles. Not the least important improvement 
was the replacing of the old fog-bell by a gun-cotton explosive fog- 
signal attached to the lantern. This type of fog-signal was now 
in successful operation at five rock lighthouses in the Trinity House 
service where there was no space available for the working of the 
siren type of fog-signals used at shore lighthouses and on board 
light vessels. In the five years before 1888, six wrecks occurred 
in time of fog within a radius of five miles from the Bishop Rock, 
Since that date, foggy weather had led to no casualties in that 
portion of the sea, 





THE ILLUMINATION BY GAS OF TORY ISLAND LIGHT. 
HOUSE, COUNTY DONEGAL, 

The second paper read was on “The Illumination by Gas of 
Tory Island Lighthouse, ete! seenge ” by Mr. D. C. Salmond, 
Assoc. M. Inst. C.E. The buildings of this light station consisted 
of the granite lighthouse tower, rising to a level of 60ft. above the 
yard paving, and having an internal diameter of 11 ft. 9in., dwellings 
for the keepers and for the mechanics employed in connection with 
the gasworks, gasholders, gash % om stores, purifying shed, 
station meter house, and siren house, 

After giving a brief account of the lighthouse previous to altera- 
tion, the author proceeded to describe the works carried out, in 
substituting gas for the old oil light, which was extinguished on 
the 6th April, 1887. The new illuminating apparatus was a 
Wigham triform gas light of the latest construction, formed by 
three superincumbent tiers of lenses, In the focus of each tier 
was placed a 108 jet gas burner, making, when full on, a total of 
324 burners, practically equal to 9000 candles, The hyper radiant 
long focus lenses used were capable of making the light from the 
three burners equal to about 7,000,000 candles, according to 
Allard’s formula. A complete siren installation was also provided. 
The construction of the lenticular apparatus was described, as also 
the devices for producing ‘group flashing.” Groups of flashes 
were produced by breaking up the full beam from the lens by 
continually shutting off turning on the gas. This was accom- 
plished by a cam, fixed on the rotating clockwork placed under 
the lens table, from which a connecting rod rose up through the 
lantern, shutting and opening the valves of each burner at the 
same moment. The result was that the mariner saw a group of 
shorter flashes instead of one long flash. 

A detailed account was given of the various operations rendered 
necessary in removing the old lantern. This was done without 
causing any interruption in the light, a temporary lantern, similar 
in arrangement to those used in lightships, having been employed 
in the interval between the extinction of the oil lamp and the 
illumination by gas. The temporary lantern was attached to a 
mast fixed outside the tower, to which the mast was properly 
needled and guyed. Access to this lantern was by means of ladders 
from the tower gallery. 

A salient feature of the light station on Tory Island was the gas- 
making plant. This comprised a bench of seven cast iron D-shaped 
retorts set in fire bricks, and tiles built in fire-clay. The mouth- 
piece of the retorts projected 10in., and had faucets cast on to take 
the ascension pipes. ‘These were of fin. metal, and tapered from 
4in, to 5in. in diameter, being ted with a 12in. hydraulic 
main over the bench. The gas from the hydraulic main passed 
into a condenser, and then by a 4in. pipe to the vertical scrubber. 
From the scrubber the gas proceeded to two dry lime purifiers, 
and thence to the station meter which was capable of passing 
1000 cubic feet per hour, and finally reached the gasholders, two 
in number, each 25ft. in diameter and 10ft. deep, with a rise of 
roof of lft. 9in. The framing of the gasholders consisted of four 
cast iron columns 12in. in diameter, and 9ft. high, bolted down to 
piers in the walls of the tank. The siren installation consisted of 
two 8-horse power Otto gas engines resting on concrete block 
foundations, two air compressors driven by belting, and capable of 
utilising the full power of the gas engines, two air reservoirs 4ft. 6in. 
in diameter and 7ft. high, and two sirens revolving at the rate 
of 1200 revolutions a te, with tr ts rising through the 
roof. On each air receiver was fixed a safety valve to blow off at 
401b. per square inch, and a pressure gauge to record 80 lb. per 
square inch. A 750 gallon water tank was provided for the use of 
the engines, as also a gas regulator and gas bag. In case of 
breakdown of the gas apparatus an arrangement was provided, 
whereby in a few seconds a six-wick oil light could be substituted 
for the bottom gas light. The oil light could be shut off by clappers 
made to open and shut round the light, so that the group flashing 
system was retained. 

















THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


As the date approaches for the stop week in the coal trade, the 

ter is the interest taken in the situation in this district. 
Though the Black Country miners proper have determined to re- 
main at work, the Cannock Chase men have to join the strike, and 
all the pits in that district will therefore shut down on March 12th. 
How long the stoppage may last is not quite clear, for the Cannock 
Chase delegates themselves state that they cannot tell how Icng 
the pits may be idle until the decision has been taken of the con- 
ference in London, but that whatever that conference decides the 
Cannock Chase men will act upon, : 
The position of the Cannock Chase men is more important in 
respect of the effect it will have on the domestic coal trade than 
its influence on the supplies of ironworks and manufacturing fuels. 
South Staffordshire proper has no house fuel now, or very little 
of it, and it is on the Cannock Chase and surrounding collieries 
that the public rely for their coal. Here some of the finest 
domestic seams in the world exist, and a great business is done 
with London and other parts of the country, as well as with the 
Midland consuming centre itself. 





At present coalowners are working at the top of their speed to 
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+» up as large an output as possible in advance of the strike. 
eater. colliag stock is Jost now by no means so abundant as the 
colliery owners could desire, and reports of the inability to get 
sufficient wagons were heard to-day on all sides, The carriers are 
doubtless doing their best to meet the sudden extra demand made 
upon them, but they cannot be —— against every eventuality. 

In addition to the Cannock Chase men, the North Staffordshire, 
Shropshire, and Lincolnshire miners will be on strike. The War- 
wickshire miners apparently joined the movement under compulsion 
as much as for any other reason, They were informed by their 

ents that ‘‘ this was not a strike or a lock out,” but an effort on 
their part to keep up their wages, ‘‘and they were entitled to 
make such an effort.” The delegates stated to the men that if 
they did not follow their advice, they would ‘‘ wash their hands 
of them ;” and it was under such influences as these that the men 
have given in their notices, : ‘ 

According to the Midland Miners’ Federation the number of 
men who will be on strike in the Midland district is :—Somerset, 
4000 men; Bristol, 1000; Forest of Dean, 5000; Warwickshire, 
5000 ; Shropshire, 2000 ; Cannock Chase and South Staffordshire, 
16,000; North Staffordshire, 14000; making a total of 50,000 
miners. The only workers who will, therefore, be at work are 
about 6000 in the South Staffordshire and East Worcestershire 
districts. 

Coal prices are already serious!y advancing. Merchants and 
large consumers of fuel in Birmingham have received circulars this 
week from the principal colliery owners in Staffordshire, Worces- 
tershire, Warwickshire, and Derbyshire stating that they cannot 
guarantee to supply any further orders of coal by the 12th inst., 
and intimated that those which had already been accepted will 
only be executed at the prices ruling at the time of delivery. 
Prices of house coal and best fuel were advanced on Tuesday 2s. 6d. 
per ton, and merchants are advised that prices are subject to hourly 
changes. 

The finished iron market on ’Change to-day in Birmingham 
showed little change on the week, and in the absence of business, 
prices were practically without alteration at £8 to £8 12s, 6d. for 
marked bars ; £6 15s, to £7 for second sorts ; £6 10s, for merchant 
bars ; and £6 for common. Sheets were £7 to £7 5s. for singles; 
£7 5s. to £7 10s. for doubles; and £8 5s. nominal lattens. 
Hoops are £6 12s, 6d; and strips, £6 7s. 6d. 

The efforts which have been made to induce the sheet makers 
to form one compact association, which should operate as a syndi- 
cate, have been suspended. 

Difficulties bave arisen owing to the want of demand and the 
extremely low prices to which iron has fallen, which have made it 
impossible to obtain an unanimous vote of the trade. Considerable 
disappointment is expressed at the position which affairs have 
assumed, but it is believed that an attempt will later on be made 
to revive the proposal. 

In the pig iron market the future of prices is unsettled, and 
sellers are entirely unable to inform consumers what prices are 
likely to rule a few weeks hence. A note of warning has already 
been issued in the North Lincolnshire iron trade, that if the action 
of the miners should result in a short supply of fuel the furnaces 
will have to be closed down, and what relates to North Lincolnshire 
is equally applicable to Derbyshire and Northampton, and the 
other of the pig iron districts. What course pig prices may sub- 
sequently assume, if furnaces have to be blown out, it is difficult to 
determine. This afternoon’s prices were on the quotations 
of 47s. 6d. to 48s. 6d. for Lincolns, 45s, to 45s. 6d. for North- 
amptons, and 46s, for Derbyshires, with native pigs at 45s, upwards 
for second-class sorts, and 65s. for all-mines. 

At the annual meeting of the Patent Shaft and Axletree Com- 
pany, Wednesbury, last week, the chairman said the profit made 

ad not been so great as it was in 1890-1, a 5 per cent. dividend 
on the ordinary shares having now been declared, as compared 
with 10 per cent. a year ago, but this was to be accounted for by 
the fact that the fall in raw materials had in no way kept 
with the fall in finished engineering work and iron and steel. rhe 
took for comparison the year 1887-8, when the selling price of 
common bar iron was about the same as now, he found that in that 
year the price of coal was 2s, 6d. per ton less, the price of pig iron 
was about 8s. less, and wages were 12} per cent. less than now. 
Shareholders would understand that, to a concern which consumed 
130,000 tons of coal a-year and paid in wages between £500 and 
£600 a-day, such differences in values made a considerable altera- 
tion in the balance sheet. Moreover, the sum of £10,324 had been 
expended out of capital account during the year in improving and 
extending the works, in addition to a considerable sum provided 
out of revenue. He had been reminded that the sum carried 
forward to next year’s account would if divided have raised the 
dividend to 15 per cent. on ordinary shares for the first half year and 
10 per cent. for the second, in addition to which they had a cash 
reserve of £30,000. He said the company had in hand a consider- 
able amount of undelivered engineering work, in respect of which, 
as soon as the Argentine stoppage took place, the directors wrote 
off what they thought was sufficient to cover their liabilities. 
The goods consisted of wheels and bridge work. The company 
had to meet extraordinary competition on the part of the great 
Krupp engineering works, subsidised by the German Government. 

Muntz’s Metal Company will pay a dividend at the rate of 5 per 
cent. upon the preference shares, and of 10 per cent. upon the 
ordinary shares, and carry a balance of £12,595 to a next year's 
account, 

The strike in the wrought nail trade has terminated by the men 
sgreeing to accept the offer of the Masters’ Association to pay a 
20 per cent. advance, with the understanding that a conference 
of equal numbers uf employers and men shall be held in the second 
week in April, to revise the new list and to consider the question 
of a further advance if in the opinion of the employers the trade will 
then stand it. The strike has lasted seventeen weeks, and the 
utmost satisfaction is expressed at the settlement which has now 
been arrived at. 

An official report concerning the Birmingham Compressed Air 
Power Company issued this week, states that the company com- 
menced the delivery of power in July, 1889; but, owing to the fact 
that the mains for the supply of air power were laid to large con- 
sumers of power, who were not willing to pay a sufficiently 
remunerative price, instead of to smaller consumers, from whom in 
proportion more profit could have been obtained, and also to a want 
of proper meterage and measurement, and to leakage and diffi- 
culties of supply, the scheme had since proved unsuccessful, 
and it had to be abandoned. On the 15th April, 1886, 
the company entered into a contract for £149,714 with 
the City of London Contract Corporation for the following 
purposes :—(a) The construction of necessary works for an installa- 
tion of 6000-horse power, ()) the purchase of land, (c) the issue 
if prospectuses ; and the Compressed Air Company were unable 
to carry out the whole of the contract, but paid in all £106,538 
over to the Corporation. On the assumption that the whole of 
the company’s capital outlay in respect of the works has now 
become practically valueless unless the operations of the company 
can be continued as a going concern, the company’s property now 
officially figures as having depreciated £109,411. R meeting of 
the shareholders and others interested is to be called to determine 
what course to take. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
_ Manchester.—The rapidly approaching, and now apparently 
inevitable, almost general suspension of work at the collieries has 
necessarily been the chief matter of concern during the past week 
in the coal and iron trades, and other allied branches of industry 
throughout this district, and business has been very considerably 
disorganised in consequence. The temporary cessation of work at 
the collieries, which is scarcely likely to extend more than over 
the week, seems to have created a very unnecessary amount of 





anxiety on the part of merchants and consumers ; what are really 
fancy prices have in some instances been paid to secure extra 
supplies, and generally there has been a pressure of orders far in 
excess of what are at all likely to be the actual requirements of 
consumers during any possible stoppage of the pits, with the 
result that many of the colliery proprietors and merchants have 
taken advantage of the position to put up their prices to an 
altogether unwarrantable extent. 

In the excited state of the market one very important fact 
seems scarcely to have entered into consideration. The present 
restriction of the output is not being brought into operation in the 
midst of any increasing demand for fuel, but in the face of 
approaching lessening requirements for house fire consumption, as 
the summer sets in, and a steadily decreasing consumption in most 
of the important coal-using industries, The more than probable 
result of the policy which is now being pursued by the miners, and 
the excessive 3 A the part of merchants and users to get in 
extra a, will be that before the present month has run out 
there will bea general stagnation in trade, so far as the demand 
for all classes of fuel is concerned, and a severe reaction in the 
market, as regards price, all round. 

The general condition of the principal coal-using industries is 
not such as to maintain any increase upon the present cost of 
production, and any artificial attempt to force up prices of fuel 
will inevitably be followed by the closing of numerous works. 
In fact, this course it has already been decided to follow in con- 
nection with many of the forges in this and surrounding districts, 
in the event of the colliers actually ceasing work ; and many of 
the cotton mills throughout Lancashire will also be compelled to 
cease operations, rather than continue an already unprofitable 
manufacture, with an increased price of fuel. 

The Manchester Iron Exchange, on Tuesday, was not more than 
moderately attended, and although there was possibly, in some 
instances, rather more disposition to buy, whilst makers, on the 
other hand, in some instances, were, perhaps, less inclined to 
give way upon their quoted rates, the business doing generally was 
only of a very limited weight, and except that Middlesbrough 
brands were, if anything, showing rather more firmness, no better 
prices were obtainable, quotations in some instances being, if any- 
thing, rather easier, as compared with last week. For Lancashire 
pig iron, makers, who for some time past have been altogether out 
of this market at their quoted list rates, have given way to the 
extent of about 1s, per ton, and are not now quoting above 45s. for 
forge to 46s. for foundry. less 24, delivered Manchester. These 
quotations, however, are still really out of the market, and even 
lower figures have been taken to secure business. For Lincolnshire 
iron prices continue low, as compared with other brands, and 
forge and found ery are now being quoted respec- 
tively at about 43s, . to about 44s, 6d., less 24 per cent. 
delivered equal to Manchester. Derbyshire iron remains pretty 
much at the same abnormally high prices that have recently been 
quoted, and, as makers are still not at all anxious about business 
in this market, they are t with ional orders for special 
requirements, their quotations remaining about 45s. 6d. for forge 
to 48s. 6d. for foundry, less 24, delivered here. Good-named 
foundry brands of Middlesbrough remain very firm at 45s, 4d. net 
cash, as the minimum for delivery equal to Manchester, and for 
ordinary brands sellers are not d:sposed to come more than 6d. per 
ton below this figure. Scotch iron remains practically unchanged, 
_ averaging about 47s. 6d. to 48s., and Glengarnock 49s. to 

net cash, delivered at the Lancashire ports. In manu- 
factured iron, makers still report a very slow hand-to- 
mouth business coming forward, and for delivery equal to 
Manchester or Live 1 prices do not average more than 
£5 17s, 6d. to £6 for , £7 5s, to £7 7s. 6d. for merchant, to 
£7 12s, 6d. and £7 15s, for —— qualities of sheets, with 
the usual extras for doubles, whilst hoops are still nominally 

uoted at the Association list rates of £6 7s. 6d. for random to 
26 12s. 6d. for special cut lengths, although in one or two instances 
slightly under these figures has been taken. 

e steel trade remains extremely quiet, with prices nominally 
about the same as last quoted, for delivery in the Manchester 
district, ordinary foundry hematites still averaging about 56s., less 
2h, and steel billets £4 10s, to £4 12s, 6d. per ton, net cash. Only 
a limited inquiry is coming forward for steel plates, and all-round 
specifications for good boilermaking qualities could be readily 
placed at about £7 2s. 6d. to £7 5s. per ton, delivered to consumers 
in the neighbourhood of Manchester. 

A slackening-off continues to be reported in most branches of 
engineering, and with contracts very generally running out much 
more rapidly than they are being replaced, the outlook for the 
future certainly does not improve, 

In the coal trade there has been a good deal of excitement during 
the past week, owing to the anxiety of consumers to get in extra 
supplies, in anticipation of the stoppages of the pits, and although 
some of the leading colliery concerns have not advanced their list 
rates to their regular customers, in the open market there has been 
a considerable upward movement in prices, and generally sellers 
have had no difficulty in obtaining an advance of ls, tu 1s. 6d. per 
ton upon round coals, and 1s, 6d. to 2s, per ton upon engine fuel; 
but prices have been so irregular, that it is scarcely possible to give 
any really reliable, definite quotations, For instance, house fire 
coals, which ee been readily sold at from 12s, to 12s. 6d., 
have been quoted at 15s. per ton, and engine classes of fuel, which 
only a week or two back could have been easily bought at 5s. to 
5s. 6d. for ton, have been quoted at from 9s. to 10s. per ton at the 
pit-mouth; but these are really outside quotations, and do not 
represent any weight of business done at such figures. The average 
quotations may be given as something like 13s, to 14s. per ton for 
best house fire ol, lls, to 12s, for seconds, and about 10s. per 
ton for common house fire coals ; with engine classes of fuel ranging 
from about 4s. and 4s, 6d. for common sorts of slack, to 6s. 6d. 
and 7s. 6d. for the best qualities; and about 8s. to 9s. for burgy. 
Even these quotations, however, can be regarded as only temporary, 
and certainly could not be maintained in the present general 
condition of trade. For shipment there has been only a limited 
inquiry during the os week, and any advance attainable in prices 
has not extended beyond about 6d. per ton; ordinary qualities 
of steam coal, delivered at the ports on the Mersey, having 
averaged about 10s, 6d. to 10s. 9d. per ton. 

Barrow.—There is a firmertone in the hematite pig iron trade, and 
fuller inquiry is reported from consumers, who are purchasing more 
fully in view of the prospect of the stoppage of furnaces and sup- 
lies by reason of the prospective strike in the coal trade and the im- 
possibility of working furnaces without a supply of coke. As a 
matter of fact the furnaces cannot be kept employed for more than 
a week after the closing of the collieries, and this will affect all 
branches of industry ina similar way. Trade, which shows evi- 
dence of improvement from a consumptive point of view, is likely 
to be checked by the i ibility of makers producing Bessemer 
iron at a price which will enable them to make a profit. Before 
the advance in the price of coal and coke the cost of producing a 
ton of Bessemer iron was about 47s. per ton, and this will be in- 
creased if the value of coal increases, But business has been done 
during the week at 45s. 10d., the quotation to-day for hematite 
warrants net f.o.b., while warrants have been selling at 45s. 10d. 
net cash, an increase of 4d. per ton during the week. Stocks of 
hematite warrants have been decreased during the week to the 
satisfactory extent of 7179 tons, the remaining stocks in hand are 
131,856 tons, the lowest they have touched during recent years, 

In the steel trade there is no change to note. Barrow is in a 
satisfactory position for orders.’ The rest of the district is just 
the opposite, two of the large works in Cumberland being stopped, 
and another is likely to have to suspend operations, not Cneun of 
scarcity of orders, although they are not plentiful, but on account 
of the coal prices. 

There is not a brisk demand for rails, and only heavy sections 
are in request. Prices are steady at £4 5s. per ton for heavy 
sections net f.o.b. There is next to nothing doing in light sections 
of rails; in shipbuilding material there is a fairly good local 











inquiry, but on general account there is not much doing. In 
blooms, billets, slabs, and wire rods the trade doing is very slack, 
and orders for tin-plate bars are not coming to hand so freely as 
they did a short time ago. In steel castings there is a better out- 
look, and a prospect of - business fer some time to come, 

Shipbuilders are fairly well employed, and the orders in hand 
are likely to be supplemented by new contracts which are now the 
subject of negotiation. The Naval Construction and Armaments Co, 
has booked during the week an order from Messrs. J. McCormick 
and Co, for the building of a high- passenger and cargo 
steamer, to be employed in the service of the Dublin and Mersey 
Steamship Company. The measurements of the new steamer will 
be 240ft. long, 32ft. beam, and 16ft. depth of hold. 

Iron ore is in quiet demand, and there is more life shown in the 
trade except so far as best qualities are concerned, which are 
required for special purposes, such as reducing in Siemens furnaces, 
Ordinary qualities of ore are quoted at 9s. per ton, 

Shipping is very quiet. The export of pig iron and steel from 
West Coast ports during the past week have amounted to 13,650 
tons, comparing with 34,429 tons in the corresponding week of last 
year, a decrease of 12,879 tons. The total shipments for the year 
so far are short of being 132,444 tons, comparing with last year 
during the same period at 144,281 tons, thus showing a decrease of 
11,837 tons, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE ‘‘ stop fortnight ” scheme of the miners’ leaders has had one 
effect—it has quickened demand, and enabled both coalowners 
and merchants to clear off stocks that were threatening to accu 
mulate on their hands. The private consumer is being severely 
hit, as usual, having in some instances to pay as much as 3s. 6d. 
per ton advance over the price quoted for household coal a 
fortnight ago, while manufacturing fuel, which rose 6d. to ls. 
per ton on the first announcement, is now practically at prohibitive 
rates. On the 2nd of March 7s. per ton was asked for smudge, 
which could be purchased two weeks ago for 3s. 4d. A good deal 
of inferior coal is being got rid of. For the moment the move- 
ment is in favour of the people who have stocks to sell, and as 
these are being rapidly diminished, the fuel famine may find the 
cellars fairly filled with coal of one sort or another. The increased 
call is pretty general over the country, the tonnage sent to London 
being considerably over the average. Silkstones make from 13s, 6d. 
to 15s. 6d. per ton. Barnsley house is from 12s, to 13s. 6d., and 
even 14s, ese prices will probably be raised before Saturday. 
Steam coal is also being largely called for, both on account of rail- 
way contracts and of the foreign trade from the Humber? ports. 
The collieries concerned in railway contracts have been trying to 
secure supplies forward ; but they find it difficult to get the addi- 
tional quantities necessary. It is believed, however, that the 
railway companies will be adequately — for during the time 
the colliers are idle. A similar remark applies to gas companies. 
Bright, sunny weather would now be a wonderful factor in helping 
the people to meet the impending trial. It would lessen the house- 
hold fires, and cause the gas companies to carbonise less coal. But 
while I write snow is falling, and the cold is keen. Already appeals 
are being made to the public to exercise the utmost fruga ity in 
their coal consumption, so as to make supplies “last out.’ 

Discontent is being heard, both among manufacturers and work- 
people, at the prospect of no work for a week, and pussibly for a 
fortnight. Closed collieries mean far wider issues than the general 
public have any idea of. The rolling mill proprietors intimate 
that they will close their establishments as long as the pits are 
laid down. If they do, a large—probably the largest—part of the 
staple trades of Sheffield will be unable to obtain the material 
upon which to work. When the file cutters, cutlers, grinders, and 
other artisans find themselves thrown idle by the colliers’ action a 
bitter feeling is inevitable, and already there are indications that 
this truth is beginning to tell upon the miners’ themselves, who 
express a desire in some quarters that the stoppage should not con- 
tinue over a week. 

There is rather better trade in crucible steel and files. The 
orders are somewhat unequally divided, several houses being slack 
while others are fully employed. Travellers in South America are 
sending home larger orders in files, the hand-cut kinds, particu- 
larly in the larger sizes, being most actively in demand. In the 
general run of “‘ specialities,” which has been an increasing feature 
of Sheffield work of late years, there is no lack of employment. 
Indeed, it is in these exceptional wares that the profit is being 
mainly made, the broad lines of goods with which the names of 
ee are associated being for the most part unpro- 

uctive, 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE warrant market has, for the present, in this district ceased 
to influence business, all attention being centred upon the attitude 
of the Durham miners, who refuse to recognise any depression in 
the coal trade, and will not submit to any reduction of wages, 
while, as the coalmasters are determined on enforcing a reduction, 
seeing that tbey cannot afford to continue paying present rates, 
a strike is inevitable, This must naturally paralyse the pig iron 
trade, for the furnaces cannot be kept going without fuel, and 
the stoppage of these must involve the cessation of operations at 
the ironstone mines, limestone quarries, &c., while it will affect 
shipping, in that less ore will be required from Spain. 

Previously, when a crisis like the present has been in progress, 
some of the Cleveland makers have got along by purchasing hard 
coal and coke from South Yorkshire, but it is not likely that they 
will be able to procure it this time, because the miners there will 
be idle, in accordance with the instructions of the Miners’ National 
Federation relative to the stop week. Besides, if South Yorkshire 
could supply the fuel required, the Cleveland blast furnace pro- 
prietors are not in a position to take it, because they are already 
working at a loss, and could not afford to bring fuel from such a 
distant district. Coke is already much too dear. The North- 
umberland district will be working, but there the description of 
coal raised is such as is not suitable for use in blast furnaces, It 
does not appear, therefore, that there will be any alternative but 
an entire stoppage of pig iron making in this part of the country, 
should the strike not be averted. And on the West Coast also the 
production will have to be very greatly decreased, because most of 
the fuel used there is obtained from the Durham collieries, The 
producers of pig iron in this district are quite prepared to damp 
down their furnaces, and many will even be glad of it, because 
they will be relieved of the opportunity of making losses. At two 
of the works—Sir B, Samuelson and Co.’s Newport furnaces and 
the Normanby Ironworks Company’s establishment—notices were 
given last Saturday to the men to terminate their engagements ; 
but the other ironmasters have not taken such a step, as they do 
not think it necessary. Neither have the ironstone mineowners. 
They hold that under such circumstances as will ensue no notice is 
required, for the matter will adjust itself, seeing that directly the 
supplies of fuel cease no more work can be found for the men, and 
the engagement is terminated by force majeure. 

The notices to the Durham miners were given on Saturday last, 
and it is a curious coincidence that they terminate on the same day 
as those of the miners who have resolved in Lancashire, Notts, 
Yorkshire, &c., to take a week’s holiday, at the behest of the 
Miners’ National Federation. The pro stoppage in Durham 
has no connection with the Federation’s cessation of operations ; 
indeed both Durham and Northumberland refuse to have anything 
to do with that organisation. The Durham miners have this week 
been voting on the employers’ ultimatum, which was that either 
there should be an immediate reduction of 74 per cent., thus re- 
ducing their original demand 24 per cent., or that there should be 
5 per cent. reduction now and a further 5 per cent. in May. Their 
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executive also asked them to vote at the same time whether they 
were in favour of a strike, or were agreeable to allowing their 
executive to settle the dispute for them, and they have voted by 
an overwhelming majority in favour of a strike. The employers 
cannot see their way to further modify their demand, and all are 
prepared for a stoppage. 

The strike of engineers in the Tyne and Wear district is now in 
its fifth week, but there seems to a likelihood that it will not 
last much longer, for the engineers themselves are apparently sick 
of it, and think the time has come when, without loss of dignity, 
they can enter on negotiations for a settlement. They have 
expressed their willingness that the dispute between the plumbers 
and themselves should be submitted to arbitration—a decision 
which, if it had been arrived at by them at the first, would have 
averted the stoppage of some 18,000 persons, a large proportion 
of whom had no real connection with the dispute, but were thrown 
out of employment because the engineers would not work. There 
is still some friction as to what shall be the terms on which the engi- 
neers shall resume work pending the reference to arbitration, but, 
doubtless, before our next issue this will have been overcome and 
the works re-opened. The masters will withdraw the notices 
issued to 25 per cent. of their men, provided the men at Jarrow 
resume work on the old terms, and if the dispute is referred to 
arbitration then the employers will require an undertaking that 
the award will be adhe: to by both parties. The engineers are 
very sore that the same weapon which they so frequently use in 
disputes of this kind should in this case have been employed by the 
masters against themselves. 

The pig iron business is of very small extent, because in the face 
of an impending strike, which must paralyse all trade in the 
district, neither sellers nor buyers dare operate. Those sellers 
who have any iron in stock are keeping it back in the expectation 
that prices will be greatly enhanced when the strike is in 
— and there is a_ virtual pig iron famine in the 

‘orth-East of England. ‘here is very little iron in the hands 
of merchants, so that the makers are in a better position for 
pressing for higher prices. It is noticeable that there is now a 
smaller demand for Cleveland iron from Scotch consumers. This 
was the natural outcome of the further fall in Scotch warrants a 
fortnight ago, for that brought down the price of Scotch iron 
delivered at Scotch foundries to about the same price as the 
proprietors were paying for Cleveland iron, and naturally when 
there was so small a difference native iron is preferred. The 
reason that there have been such heavy shipments from the Tees 
to Scotland during the last fourteen or fifteen months has been 
that Scotch iron was too dear, as it would well be when it was 
quoted 8s. or 9s. above Cleveland, but now when it is only 4s, 1d. 
higher the case is different, and we must expect to see smaller 
shipments from the Tees. 

Since the aspect of affairs in the Durham coal trade became so 
threatening, both Cleveland iron and Middlesbrough warrants 
have advanced in price rather substantially. At one time last 
week 35s. 3d. was taken for No. 3, but on Wednesday this week 
36s. 9d. was asked, and almost that amount paid, while the 
tendency is upwards. At even this price merchants would not 
undertake to deliver any particular brand. Nothing less than 
36s. 3d. has been taken at any time this week. Makers themselves 
have closed their books, and generally refuse to quote. Middles- 
brough warrants, which touched 35s. 1d. cash last week, could not 
be had under 36s, 2d. on Monday last, 36s. 1d. on Tuesday, while 
o2 Wednesday there was arise to 36s. 6d. The stock of Cleve- 
land pig iron in Connal’s public warrant stores on Wednesday 
night was 159,999 tons, or 1616 tons increase over the week. The 
lower qualities of pig iron did not fall so much as No. 3, and have 
not risen so much, but not less than 36s. will be taken for No. 4 
foundry, and 35s. 6d. for grey forge now, where 35s. was accepted 
towards the close of last week. Speculative influences have less 
influence upon these qualities than upon No. 3, for they are not 
held in second-hands, besides which just now the demand for them 
hasslackened in consequence of the fall in Scotch iron. Local 
hematite is kept at 48s. for mixed numbers. Rubio ore is 13s. per 
ton delivered. 

Palmer's Shipbuilding and Iron Company have this week put out 
their fourth furnace, and have only a single one in blast. The fur- 
naces that have been put out were all producing Cleveland iron, 
that remaining in operation is the ‘‘ American ” furnace, blown in a 
year ago, and is making hematite. 

The pig iron shipments from Middlesbrough in February were not 
so good as last year by 15,000 tons, because considerably less iron 
was sent to Scotland—28,695 tons, against 37,432 tons—France, 
Italy, Germany, and Scandinavia. The following shows the com- 
parison with the months named :— 


Coastwise. Foreign. Total. 

Tons. Tons. Tons. 

February, 1892.. .. .. 35,330 — 20,048 si 55,378 
COUNT, «a <« «+ ee me 19,010 ee 50,113 
February, 1891.. .. .. 44585 2 25,914 a 70,499 
2 1890.. .. .. 18,854 “ 23,113 41,967 


During the first two months of this year Scotland had 53,988 tons 
of Cleveland iron, against 59,430 tons in the corresponding period 
of 1891, and 23,136 tons in 1890. 

The Middlesbrough Corporations Bill in Parliament, in which it 
is proposed, among other things, to increase the rating of what is 
known as the “ Ironmasters’ District,” in defiance of an agreement 
entered into before the works were erected there, is to be 
strenuously opposed by the ironmasters and manufacturers 
affected. They now pay on one-fourth their rateable value, but it 
is proposed that they shall pay on the full value, though the Cor- 
poration does nothing at all for the district. 

The representatives of the Cleveland Ironmasters and also of 
the Board of Conciliation and Arbitration for the North of England 
Finished Iron and Steel Trades have this week been examined by 
the Royal Labour Commission. 

There is nothing new in the finished iron and steel trades, the 
demand being still poor, and the prices tending downwards, 

Mr. T. D. Ridley, of Middlesbrough, is to construct the new 
railway from Shincliffe to Durham, for the North-Eastern Rail- 
way Company. The contract includes the construction of a bridge 
over the Wear and the building of a station near the east end of 
Old Elvet, Durham. 

It is rumoured that a new shipyard will be started near to 
Messrs. Doxford and Messrs, Short’s yards, at Pallion, near Sunder- 
land, the proprietor being a member of a well-known local firm. 
There will be three berths at the yard. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE has been a firmer tone in the Glasgow pig iron market 
this week, and a fair demand for Cleveland and hematite pig iron 
at advanced prices. The improvement in the market is due to the 
threatened stoppage of work on the part of the colliers. Merchants 
and consumers of English pig iron have been supplying their wants 
a little ahead, so that they might not be inconvenienced if the 
threatened stoppage of work should take place. Cleveland warrants 
have sold about 36s. cash, and hematite from 45s. 8d. to 46s. Very 
little Scotch iron has changed hands, Some lots were done about 
40s. 7d., one month open. 

There is a fair demand for makers’ iron, the prices of which do 
not show much variation from those of last week :—G.M.B., f.o.b. 
at Glasgow, No. 1, is quoted 41s. 6d. per ton; No, 3, 41s.; Coltness, 
No. 1, 53s.; No. 3, 50s.; Shotts, No. 1, 52s. 6d.; No. 3, 50s.; 
Langloan, No. 1, 51s. 6d.; No. 3, 48s. 6d.; Summerlee, and 
Calder, Nos. 1, 50s. 6d.; Nos. 3, 49s.; Gartsherrie, No. 1, 50s. 6d.; 
No. 3, 48s. 6d.; Clyde, No. 1, 50s.; No. 3, 48s.; Carnbroe, ex- 
store, No. 1, 43s.; No. 3, 42s.; Glengarnock, at Ardrossan, No. 
1, 52s.; No. 3, 48s.; Dalmellington, No. 1, 47s. 6d.; No. 3, 46s. 6d.; 
Eglinton, No. 1, 47s.; No. 3, 46s.; Carron, at Grangemouth, No, 1, 
55s. 6d.; No. 3, 50s. 

The shipments of pig iron from Scottish ports in the past week 





amounted to 5129 tons, compared with 3884 in the corresponding 
week of last year. The United States took 500 tons, Italy 300, 
Australia 127, France 70, Germany 150, Russia 470, Holland 220, 
Belgium 85, China and Japan 100, other countries 170; the 
— shipments being 2737, against 1950 in the same week 
o . 

There is more business doing in the ore import trade. During 
the strike at Bilbao shipments were interrupted, and large numbers 
of “ee are now arriving with our cargoes for the steel and iron 
works, 

There is no change in the amount of the pig iron production. 
The furnaces in blast number seventy-eight, compared with fifteen 
at this time last year. 

The iron and steel manufactured goods shipped from Glasgow in 
the past week embrace sewing machines to the value of £22,041; 
ee £7000 ; steel s, £10,600 ; and general iron goods, 

The manufactured iron trade does not show any improvement. 
Indeed, the prospect is, if anything, worse than it was a week 
ago. Fresh orders are very difficult to obtain. Makers are 
obliged te pay high prices for fuel, and for this reason they are not 
in a position to encourage purchases by material reductions in prices. 
At the same time the quotations are to a considerable extent 
nominal. The lowest grade of common bars is quoted £5 1lds.; 
second grade, £6; highest grade, £6 2s. 6d.; best bars ranging 
from £6 5s, to £6 12s, 6d. The sheet trade, which has hitherto 
been very well employed, is at length feeling a lack of orders, but 
so far, — are maintained at £7 12s. 6d. for iron sheets, and 
£8 to £8 2s, 6d. for steel sheets, all the above rates being subject 
to the usual 5 per. cent. discount. 

Some of the steelmakers continue to complain of dulness of trade. 
A fair amount of work is still on hand, however, and within the 
last week or two a number of orders for shipbuilding steel have 
been placed, while others are in course of negotiation. Steel has 
been sold forward as low as £5 15s. net for ship-plates, but some 
of the best makers continue to quote £6 7s. 6d., less 5 per cent. 
There has been a good inquiry for railway materials and bridge 
work, The Glengarnock Iron and Steel Company has secured an 
order for several thousand tons of plates for the Government of 
South Australia. 

The coal trade bas been comparatively firm this week, shippers 
obtaining good prices, and the demand has been quickened by the 
possibility of a scarcity a couple of weeks hence, should the 
colliers carry out their threat to take a fortnight’s holiday. The 
general impression in iron and coal circles here is that the Scotch 
colliers will not come out asa body. They have been in the habit 
for a series of years of working five and sometimes only four days 
a-week for the purpose of restricting the output and maintaining 
prices and wages. This policy has so far succeeded in its object, 
and it has not done so much harm to trade generally as would be 
expected to follow from a complete stoppage for an entire week or 
fortnight. The Scottish ironmasters appear to have no apprehen- 
sion of trouble with their miners, and they have not thought it 
necessary to make any arrangements fer damping furnaces. The 
colliers in Fife and Clackmannan, as well as those in Ayrshire, are 
expected, when the time comes, to decline taking part in the 
holiday. There is also a division of opinion in the Lanarkshire 
districts, 

During February seventeen vessels were launched from Clyde 
shipbuilding yards, aggregating 30,370 tons, compared with 
twenty-one vessels and 22,878 tons in February, 1891. The 
launches for the past two months number thirty-six, with 41,720 
tons, against thirty, of 39,645 tons, for the corresponding period 
of last year. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


On March Ist, the enginemen, stokers, and others of the various 
colliery districts in South Wales, put up notices to terminate em- 
ployment at the end of the month. The cause is, as I have 
previously stated, that they object to the reduction of 7} per 
cent., which has been enforced amongst thecolliers. The feeling 
at the various tings of engi lately at Aberdare, Rhondda 
Valley, and elsewhere, up to the end of the last month, was very 
determined. It is, however, thought as the colliers are strongly 
» ates to the movement, that an arrangement will be brought 
about before the end of March. 

The colliers of South Wales are watching closely the action of 
the North of England colliers in their preparation for a stoppage, 
but up to date show no inclination to join. In fact, the discussion 
amongst them is to the effect that increased demand for Welsh 
coal and higher prices will be the consequence, and signs abroad 
this week tend to confirm it ; though a few days must pass before 
any marked increase is shown in exports, 

Last week the total from the port of Cardiff a ted to 











£5 5s, to £5 7s, 6d.; Bessemer steel, blooms, £4 2s, 6d. to £4 5s,- 
bars, £4 10s. to £4 12s, 6d.; Siemens, from £5. e 

The tin-plate trade continues depressed, and a number of hills 
are closed. In the face of this, and with the fact pressed home 
upon manufacturers, that exports are a long way behind what 
was anticipated, there is still an amount of hopefulness current, 
and buyers are not having it all their own way. Prices are already 
too low, and some makers openly state that they will stop ther 
mills before accepting lower figures. One maker in a large wa 
was asked lately if he would support a stoppage for a time, but 4 
objected, and thought that the evil condition must right itself by 
natural means ; artificialare only temporary reliefs. In this view 
he is most certainly right. The weak must goto the wall and 
the superfluity of mills be thinned out, unless a welcome hoon 
sets in from America. Last week the shipments were only 48,365 
boxes, while the stocks received from works amounted to 58,600 
Stocks now held at Swansea total up close upon 164,000 boxes, 
Quotations are: iron cokes, 12s, 3d. to 12s, 6d.; Bessemer the 
same; Siemens, 12s, 9d. to 13s.; ternes, 24s, to 26s.; charcoals 
lds, to 14s, 3d. ‘ 

Latest advices show a slight improvement in trade. Batoum had 
2500 tons of tin-plates last week. 

Considering the enormous coal traffic going on incessantly, it is 
most creditable to railway management that so few accidents occur 
especially as so many coal trains are run at night. Last Saturday 
one train from Aberdare ran wild near Pontypool, and did consi- 
—— damage. Driver, fireman, and guard escaped by jumping 
off. 
Swansea coal shipments last week were 31,000 tons. Newport, 
an average, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

THE characteristics of the general iron trade in these parts are 
unchanged, showing a low tone, restricted activity, scarcity of 
orders, and depressed prices. The whole situation, though by no 
means hopeless, is felt to be difficult. 

A most unsatisfactory condition continues to be reported from 
the Silesian iron market. Malleable iron is still worse off than pig 
iron ; stocks begin to accumulate in an alarming manner. The 
continued downward movement in prices has not been able to 
attract buyers, who maintain much the same reserved position as 
before. 

On the Austro-Hungarian iron market the reduction in prices, 
signalised for some time, has finally taken place, chiefly caused by 
the uncommonly keen competition of the German works. White 
charcoal pig iron is quoted 48fl. to 49fl.; grey do., 55fl, to 564; 
Bessemer, 55fl. to 56fl. p.t., free Vienna. Bessemer and Styrian 
ingots, 82f. to 92fl.; Styrian bars, 120f. to 125fl.; boiler plates, 
185fl.; tank do., 155fi. 

The French iron market remains in the same weak and utterly 
unsatisfactory state that has been noted for so many weeks past. 
In the steel trade, however, some fairly good orders are said to 
have been effected lately. The reports coming in regarding 
Belgian iron business are of a most discouraging character. Prices 
continue to move ina downward direction, and new orders have 
almost entirely ceased. Bars No. 1 are quoted 115f. p.t.; iron 
girders 116f. Iron plates have been sold at 135f. p.t., while 
Luxemburg foundry is to be had at 65f. p.t. 

The directors of the Belgian steel works, Selessin, near Seraing, 
are said to have resolved on shutting up their establishment on 
the 25th of February, if up to that date no new orders had come 
in. The carrying out of this resolution would throw a con- 
siderable number of men—probably about 800—out of employ- 
ment. 

If some weeks ago the hope might have been justified that in 
some branches at least of the Rhenish- Westphalian iron industry 
an improvement would set in, this has certainly been of short 
duration. Dulness prevails in almost all departments, and prices 
are so low that profit is out of the question, and in many instances 
the ironmasters only keep their works going out of regard for their 
men. Regarding iron ores, both Siegerland and Nassau qualities 
are in weak demand at low quotations, For spathose iron ore 
M. 7°50 to M. 8 p.t. is given; roasted ditto, M. 10to M. 11; inferior 
sorts, M. 9°50 to M. 10° .t., net at mines. Luxemburg Lorraine 
minette meets with very littio request, and prices remain fluctuating. 
They are:—For red minette, 40 per cent. contents, M. 3°20 p.t.; 
minor qualities are quoted M. 2°40 to 2°60 p.t. at mines. Foreign 
competition has forced the pig iron convention to reduce the price 
of foundry pig M. 3 per ton, All sorts continue in limited request. 
Prices are:—For spiegeleisen, 10 to 12 p.c. grade, M. 56 p.t.; 
Rhenish-Westphalian, forge No.1, M. to 52; No. 2, M. 49; 
and No. 3, M. 45 to 47 p.t. at works. Siegerland quality is quoted 
M. 47 p.t. Foundry No. 1 and hematite is paid with M. 66 p.t.; 
for foundry No. 3, M. 55 p.t. is given. Basic is quoted M. 50; 
B M. 56 to 60 p.t. at works. In the manufactured iron 





245,757 tons, the total from the Bute Docks being 131,084 tons. 
This may be regarded as very satisfactory for the season, the usual 
complaint at this time of the year being of the number of steamers 
idle, briskness rarely setting in until April is a little advanced. 

One fact cannot be ignored, that prices continue to droop. 
Saturday’s quotations at Cardiff for best steam were 13s. 3d. to 
13s. 94. Midweek quotations were down to 12s, 3d, to 12s. 9d., 
and it was understood that business had been done at lower 
figures, At present the last quotations remain, and it is probable 
that, as stated, the divergence of some of the northern trade to 
this quarter may improve matters. Second-class steam is selling 
at lls. 6d., and best small at 5s. 9d. 

House coal maintains a tolerable firmness, best being at 15s.; 
No. 3, 13s.; No. 2, 11s. to 11s. 6d.; brush is at 10s. 9d.; and 
small, 8s. 3d. Most of the industries are flagging, and the tone 
nowhere healthy and vigorous. Coke is quiet ; furnace at 17s. 6d.; 
foundry, 18s. 6d. Patent fuel remains about the same at Cardiff, 
but the spring is expected to bring increased business. Quotations 
remain ; at Swansea the present figure is 12s, to 12s, 6d. 

The Penmain Colliery at Llancaiach has been closed, and a 
number of hands thrown out of employment. This is in one of the 
early coal districts, and henceforth periodic notices of ‘‘ worked 
out” may be expected, blending with records of ‘‘ fresh fields.” 

Recollections of the Morfa explosion of March, 1890, were pain- 
fully revived this week by the discovery of another body, after two 
years’ interment. It was well preserved and identified. 

It was currently reported that 10,000 colliersin North Wales had 
agreed to join the Northern Confederation, and had given, or 
were on the eve of giving notice, but my latest advices to hand 
correct this, The intention in that district at gael is to keep 
aloof, but to go in themselves for a weekly holiday. 

The unrest of labour seems to be in sympathy with the elements. 
News of disasters to colliery steamers is coming in. One, a 
Cardiff vessel trading from the iron ore district of Porman to 
Philadelpbia, has gone ashore. 

The Coal Mines Regulation Act (Amendment) 1892, has been 
printed. This Bill was supported by ‘‘Mabon” and by Mr. D. A. 
Thomas, senior M.P. for Merthyr. It may be briefly summarised 
as forbidding the employment of unskilled labour in dangerous or 
“risky” places without supervision, and is another of the pre- 
ventives against a recurrence of old disasters. Three men were 
killed at Penrhiwfer Colliery, Glamorganshire, on Monday, by 
incautious handling of ‘‘ gelatine.” 

There is little or no improvement to note in the iron and steel 
trades. Ironmasters are receiving a few cargoes, principally from 
Bilbao and Huelva. Many of them are “ eating into stock,” 
which now shows a fine weathered condition. The existing demand 
for rails is very small, but is likely to improve. Colliery rails are 
in demand, and tin bars, and quotations remain, 

The latest quotations at Cardiff Exchange are as follows :— 
Pig iron, Glasgow, 40s. 4d.; Middlesbrough, 36s.; hematites, 46s. ; 
steel rails, heavy, £4 to £4 5s.; light, £5 5s. to £5 7s, 6d.; steel 
sheets, £7 10s. to £8 10s.; iron, £6 10s. to £7 10s, Welsh bars, 


department there is likewise a weak tendency noticeable. Bars 
are offered at very low quotations. Girders alsoare in dull request 
at weakening prices, competition being particularly keen in that 
article. For hoops a pretty lively request has been coming forward, 
nevertheless prices remain depr and by no means firm. The 
plate mills generally are only in irregular employment, but some of 
the works in this branch are reported to have been fortunate 
enough to book orders that will secure activity for a considerable 
time to come. Prices, however, remain unprofitable in every 
instance. Sheets also are offered at very low quotations. In the 
wire trade demand and sale are alike unfavourable. _ 

The total production of pig iron in Germany, including Luxem- 
burg, was for the month of January, 1892, 408,375 t.; of which 
163,538 t. were forge pig and spiegeleisen ; 29,282 t. Bessemer ; 
160,113 t. basic and 55,443 t. foundry pig. In December, 1891, 
production amounted to 387,918 t.; and in January, 1891, it was 
348,355 t. 

The following are the present list prices per ton at works: Good 
merchant bars, M. 125 to 130; angles, M. 135 to 140; ery 
double T, free Burbach, M. 85 to 95 ; hoops, M. 127°50 to M. 135 ; 
billets in basic and Bessemer, M. 90; heavy boiler a. M. 160; 
tank ditto, M. 140, and in some instances, M. 145 ; steel plates, 
M. 150; tank ditto; M. 135 ; sheets, M. 130 to 140; thin sheets, 
M. 135; iron wire rods, common quality, M. 115 to 120; drawn 
wire in iron or steel, M. 110 to 125; wire nails, M. 12750 to 130; 
rivets, M. 170 to 175; steel rails, M. 117 to 126; fish-plates, 
M. 122 to 135; steel sleepers, M. 117 to 121; complete sets of 
wheels and axles, M. to 303; axles, M. 220; steel tires, 
M. 215 to 234; light section rails, M. 100. : é 

Until very recently German manufacturers had shown little in- 
clination to take any active interest in the Chicago Exposition. 
They were getting tired of exhibitions, it was said, they did not 
see why they should again go to the expense and trouble of the 
thing, particularly at such times asthe present. Now it is stated 
that both Mr. Krupp and Mr. Stumm—Neunkirchen—have de- 
clared their intention to send over their exhibits. The same is re- 
ported from Crefeld, where the Chamber of Commerce had decided 
against the question, and where now, in direct opposition to former 
intentions, peparations are going on to send over the silks and vel- 
vets of the Nistrict. It is believed that this change must be traced 
to a very lively interest entertained in high quarters, and even to a 
personal wish expressed by the German Emperor. The manufac- 
turers of Crefeld have not forgotten the debt of gratitude they 
owe to the predecessors of the present young sovereign, especially 
to Frederic the Great, who laid the foundation to their flourishing 
industry. : 

Travellers will probably find a pat improvement added to 
the quick train, Berlin-Kiln, with the beginning of this years 
travelling season, The carriages are mostly new and handsomely 

‘ot up, including little tables, easy chairs, looking-glasses, Wc. 
hey communicate, so as to enable passengers to move about the 
whole train conveniently. A dining car also forms part of the 





train, which, by-the-bye, comprises first and second class, 
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AMERICAN NOTES, 
(From our own Correspondent.) 
New York, February 25th, 1892, 


Apvices from a number of the larger western 
and southern iron centres show a quiet improve- 
ment in demand, but not in prices for crude and 
finished material. The heavy furnace production 
js being marked with some difficulty, and con- 
cessions from previous quotations are heard of 
where large orders are placed. No, 1 foundr 
js quoted at tide water at 17°50 dols.; No. 2, 
16 dols. Grey forge from l4dols, to 15 dols. 
Agents of southern companies are canvassing 
northern markets with unusual vigour just now, 
and have booked some large orders at prices 
below quoted rates. Several railway managers 
are about placing large orders for box cars. 
Locomotive builders have just booked large orders 
for engines, but there is a disappointment felt 
over the volume of business done in the way of 
railway equipments, Railway traffic is still very 
heavy, and the increased gross earnings for 
January 24 per cent. over January of last year. 

Advices from several interior iron centres show 
that no improvement has set in. Rolling mills 
are running full time, and bridge works are 
turning out a large amount of work for spring 
delivery. Rail muils in Illinois are doing a fair 
business. Western railway companies are nego- 
tiating for small lots, but withholding orders for 
summer requirements until satisfied that no break 
in prices is within the limit of probability. The 
average production of crude iron continues at 
190,000 tons per week, Lake ores are quite 
active, and large contracts have been made for 
the summer. All kinds of material going into 
agricultural implements are also doing well. The 
volume of busi in all facturing and trade 
circles is about the same as last year, Railroad 
traflic is very heavy, and gross earnings are about 
24 per cent. above the average of corresponding 
weeks last year. 











NEW OOMPANIES. 
Tuk following companies have just been regis- 
tered :— 





Patent Hydraulic Saygar Brick and Marl Com- 
pany, Limited, 

This company was registered with a capital of 
£10,000, in £10 shares, to carry into effect an 
agreement expressed to be made between J. P. 
Guy of the one part and this company of the 
other part, and generally to carry on business as 
manutacturers of and dealers in saygars, 
crucibles, and other hollow earthenware articles, 
bricks, tiles, &c. 

The number of directors is not to be less than 
three nor more than five. The first are: J. Mad 
dock, J. Ridgway, C. S. Jones, and 8, B, Furnival. 
Qualification, £100. Remuneration to be deter- 
wined by the company in general meeting. 





Oxygen Producing Syndicate, Limited. 

This company was registered with a capital of 
£60,000, in £1 shares, to acquire certain patents 
for the United Kingdom and Ireland for a new 
process of producing oxygen gas, and for a new 
self-acting apparatus for the automatic produc- 
tion of oxygen, and also the machinery and plant 
erected for the purpose of working the said 
patent, at 31, Kagle Wharf-road, London, in ac- 
cordance with an agreement made 15th February 
between Ferdinand Fanta of the one part, and 
Robert Greenwood Alford, on behalf of the com- 
pany, of the other part, and generally to carry on 
business as manufacturers of oxygen and practical 
chemists; also to manufacture and deal in 
meters, retorts, engines, pipes, cylinders, 
burners, gauges, regulators, and ether apparatus ; 
the promotion of companies ; the business of a 
financial agency ; the acquisition and laying out 
of land for building purposes, &c. The first sub- 
scribers are :— 


Shares. 
Ang, Sree, Kent Lodge, Wallace-road, Canon- 
r 


= 


a fe ee ee ee ee ee ee” ee ee 
Ww. Pw BN 57, Charles street, Stamford Hill .. 
J. ,  aannesing 17, Northfield-road, Stamford 

1 Yee ee 4) on Ake 
A. E. Green, 17, Coleman-street, E.C. .. 
W. P. Wincott, 3, Brabant-court, B.C... ..) .. 
R. J, aan 125, Stroud Green-road, Finsbury 

_. aie ee eer era AS 
W. T. Mills, 195, Liverpool-road,N. 2. 1) 1.1 

The number of directors is not to be less than 

three nor more than seven, The first are to be ap- 
pointed by the signatories to the memorandum 
of association, Qualification, £250, Remunera- 
tion, £100 and an additional £100 each per 
annum, and a further £100 for every 1 per cent. 
after payment of 20 per cent, dividend, 


ee 


Crawshay Bilbao Iron Ore Company, Limited. 

This company was registered with a capital of 
£20,000 in £1 shares, to carry into effect an agree- 
ment made February 22nd, between the Craw- 
shay Syndicate, Limited, of the first part, and 
R. H. Marck, on behalf of this company, of the 
second part, for the acquisition of certain mineral 
properties in the neighbourhood of Bilbao, Spain. 
and to carry on the business of a mining an 
smelting and ore reducing company in all its 
branches, 

With slight modifications the regulations con- 
tained in table A apply. 





British, Foreign, and Colonial Patents Syndicate, 
Thi Limited, iad 
18 company was registered with a capital” o 
£10,000 in £1 shares, to acquire patents, "oie 
rights, concessions, licenses, &c., in any part of 
the world, and to develop and turn to account the 
same in such manner as the company may deem 


“——e. 

number of directors is not to be less than 
two nor more than five directors, the first being 
nominated by the signatories to the memerandum 
of association. Qualification, £100. Remunera- 
tion (after f= rae of 10 per cent. dividend): 
chairman, ; ordinary directors, £200 per 
annum each, 


Thi Old America, Limited. nr 
18 company was registered with a capital o 
£10,000 in £1 shares to promote an exhibition or 
exhibitions in or in the neighbourhood of Man- 
chester, and elsewhere in the United Kingdom, 





and in the United States of America, illustrating 
old towns and scenes, and old forms and modes 
of life in the United States of America and 
elsewhere, and to carry on the same in all its 
branches. 

With slight modifications the regulations con- 
tained in Table A apply. 





Sligo Bobbin Company, Limited. 

This compiey was registered with a capital of 
£10,000 in £5 shares, to acquire the under- 
taking of bobbin makers and timber merchants, 
formerly carried on by M, McNiel and Sons, at 
Lymplace, Sligo, in accordance with an agree- 
ment made between A. Brookes, of the first part, 
H. T. Broadhurst, H. Lee, Sir J. C. Lee, R. 
Scott, H. Lee, H. Brookes, H. B, Broadhurst, L. 
Lee, N. Lee, A. Brookes, Major-Gen. G. de la 
Fr, Beresford, H. Bill, A. B. Smith, and W. 
Marsh, of the second part, and this company of 
the third part, and to carry on and extend the 
said business in all its branches, 

The number of directors is not tobe less than 
threenormore than eight, The firstare Major-Gen. 
G. de la P. Beresford, E. T. Broadhurst, A. 
Brookes, H. Lee, and A. B, Smith. Qualification, 
£500. Remuneration to be determined in 
general meeting. 





Oates and Green, Limited. 

This company was registered with a capital of 
£50,000, in £10 shares, to acquire the business 
beretofore carried on at Halifax under the style 
of Oates and Green, and the Ellen Royd Brick 
and Fire-clay Company respectively, and generally 
to carry on busi as facturers of bricks, 
tiles, pipes, and tubes, of all kinds, terra cotta, 
earthenware, china, pottery, artificial stone, as 
quarry owners, sanitary and general engineers, 
the laying out of land for building purposes, the es- 
tablishingtand maintaining of tramways, railways, 
gasworks, electric works, &c., the promotion of 
companies, and the general business of a financial 
agency. The first subscribers are :— 


J. W. Ward, South Royde, Halifax.. 

W. Oates, Claremont, Halifax .. . 

J. H. Swallow, Halifax ee eee 

W. H. Boocock, Kensington House, Halifax 

W. Windus, Clifton, Bristol .. .. .. 

J. J. Green, 48, High-street, Portsmouth 

J. W. Aked, 21, Hawthorn-terrace, Halifax.. .. 
The number of directors shall not be less than 

three nor more than five, the first are: J. W. 

Ward, W. Oates, and J. J. Green ; qualification, 

£500; remuneration to be determined by the 

company in general meeting. 





Shares. 


tt et tt et et 





Square Iole Boring Tools, Limited. 

This company was registered with a capital of 
£25,000 in £5 shares to carry into effect three 
agreements, the first made between W. A. Price 
and Jas, Melling of the first part, E. Long of the 
second part, and this company of the third part; 
the second made between the Investment and 
Finance Corporation, Limited, of the first part, 
and the Square Hole Boring Tools, Limited, of 
the sccond part; the third made between F. Old 
of the one part, and the Square Hole Boring Com- 
pany of the second part, for the acquisition of 
certain patents, patent rights, Xc., relating to an 
improved apparatus for drilling square and other 
shaped holes, and to develope and work the same. 
The first subscribers are :— 

E. Long, Birmingham .. aa 
G. F. Old, Birmingham oa es 
P. Suffield, Birmingham .. .. .. .. 
J. T. Mellorship, Afenlee, Acock Green. . 
N. E. Baines, Birmingham... 
- . Cooley, Titch h 





Ti 
7 


irmingbam °°: 
5, Lime-grove, Handsworth, Bir- 


tt tt et 





ming! Toe ON ae ee ee 
Registered without special articles of associa- 
tion, 





Knysna Forest Company, Limited. 

This company was registered with a capital of 
£25,000 in £10 shares to acquire real or personal 
property in Africa or elsewhere ; to carry on in 
all their respective branches the businesses of 
timber merchants, saw mill proprietors, miners 
and smelters, farmers, mechanical engineers, the 
promotion of companies, and the general business 
of a financial agency. The first subscribers are :— 


Shares. 
G. Parkes, Fourashes, Chester-road, Erdington, 


Diss dal Si Sir eliae. Me. €65 ten, oe 1 
8. = The Greaves, Minworth, Warwick- ‘ 
W. Blackburn, Wednesbury, Staffs... .. .. .. 1 
Jas. Watts, 21, Church-street, Warwick.. 1 
J. W. Glover, Percy Villas, Warwick eae te 1 
G. C, T. Parsons, 120, Colmore-row, Birmingham 1 
E. R. Williams, 17, Yewtree-row, Edgbaston .. 1 

The first permanent director shall be Geo, 
Parkes, his qualification being 150 shares, and his 
remuneration £250 perannum. Qualification of 
subsequent directors £250 per annum. Remune- 
ration not specified. 








THE AMERICAN ASSOCIATION OF DRAUGHTSMEN, 
—Arrangements are being made in the States 
for the formation of ‘‘The American Association 
of Draughtsmen,” the temporary headquarters 
of which are at Starr Mansion, Camden, N.J. 
Meetings have been held, and at one held on 
January 28rd the Association debated upon the 
leading features of the organisation, its aims and 
aspirations, and resolutions were in favour 
of the following views: (1) To make draughting a 
desirable profession to adhere to ; (2) to promote 
a true insight in the application of mechanics ; 
(3) to encourage training in special branches 
of draughting work ; (4) to help parties in need 
of skilled ona ner J to get assistance of the best 
draughtsmen available for a special class of work, 

LAUNCH AT MIDDLESBROUGH.—On Monday, the 
29th of February, Sir Raylton Dixon and Co, 
launched from their No. 1 Dockyard a spar-deck 
steel screw steamer, which has been built to the 
order of the British and Colonial Steam Naviga- 
tion Company for the Cape trade, and is the 
third which these builders have launched for this 
line, and the fourth is almost ready for launching. 
Her principal dimensions are :—Length over all, 
323ft.; beam, 40ft. 6in.; depth moulded, 28ft., 
and she has a deadweight carrying capacity of 
4200 tons. The engines will be fitted by Messrs, 
T. Richardson and Sons, of Hartlepool, the 
cylinders being 24in., 38in., and 64in. by 42in. 


stroke. On leaving the hip. the steamer was 
— Zulu by Mrs, Joseph Griffiths, of 
a 





THE PATENT JOURNAL. 


Condensed from ‘* The Illustrated Official Journal of 
Patents.” 


Application for Letters Patent. 


When patents have been ‘‘ communicated” the 
name and address of the communicating party are 
printed in italics, 


* * 
* 


17th February, 1892. 


8123, Out-poor Game, J. Sheldon, London. 

8124. RoLuine Mixxs, P. Hesse, London. 

8125. Brick, J. M. Bridson, London. 

8126. SreamM Generators, J. O. Fowler, jun., London. 

3127. UmBereias, L. L. Clery, London. 

8128. Box for Sow Purposes, C. E. Hunter, London. 

3129. Hoitpine-up Currs of Suirts, G. A. Walker, 
London. 

8180. Boers, P. Hesse, London. 

$181. Heatina Venicies, H. H. Lake.—( The Consoli- 
dated Car Heating Company, United States. 

8132. ReauLators, H. H. Lake.—(7he Consolidated Car 
Heating Company, United States.) 

8183. Post Markinc Macuines, H. H. Lake.—(The 
International Postal Supply Company, United States.) 

8134. Dust CoLLectinc Macuines, N. G. Sirensen, 


ndon. 
8135. Toast Rack, E. Curling, London. 
3136. Gioves, 8. Frankenbach, London. 


8137. Makino Corks by Grinpino, J. E. Howard, 


London. 

3138. BREAD-MAKING, 
France. 

8139. InpicaTING Presence of Fire-DAMP in MINES, 
A. M. G. S8ébillot, London. 

3140. FLexiBLe Hose or Coup.ine Pires, J. E. Hop- 
kinson, London. 

3141. Automatic Hyprant VaLve, H. Walter.—(J. 
Redican, Canada.) 

3142, Paints and VarnNisHEs, H. Taylor, London. 


D. Young.—{LZ. Dathis, jun., 


18th February, 1892. 


3148. Stiver Cans, F. Isherwood, Oldham. 

8144. VeLocirepes, W. C. Burton, Latchford. 

3145. Evectric GLope and SHape Hovpers, J. White- 
head, Birmingham. 

8146. PNeumaTic Tires for VELociPEeDEs, L, Mills, 
Plymouth. 

3147. ANTI-NEURALGIC CHINOLIN Derivative, A. Bang. 
—(G. A. Dahl, Germany.) 

8148. Fasteners, A. Klipper, London. 

= — Neepies, T. Dawber and J. Duerden, 

pat 


on. 
3150. PRevENTING RaiLway CoLuisioys, T. Marsden, | 


Burnley. 
$151. PrReraRinc VEGETABLES for Usz, D. Aigler, 


ndon. 

8152. Crosinc Moutps, J. Hill and C. Hodgson, Mid- 
dlesbrough. 

8153. Cuarrs, J. Macfarlane, London. 


3154. AuTomMaTIC REFRIGERATING APPARATUS, J. 
O'Keeffe, Dublin. 

8155. Gauces, W. Coulter and T. Rowley, Man- 
chester 


8156. ConverTING ReciprocaTinc Motion, R. E. 
Bradford, Sunderland. 
8157. Vatves for Steam Pressures, L. H. MacCallum, 


Glasgow. 
3158. CoMMUNICATING with Suips from Spore, A. W. 
McMurdo, Glasgow. 
3159. Steam Generators, J. C. Jopling, Sunderland. 
8160. MetaLiic TRAVELLING TRUNKS, T. Uttley, Man- 


chester. 
8161. InpicaTor of Rartway Stations by ExectRiciry, | 
J 


. H. Ahrens, London. 

8162. ADJUSTABLE Cuains, J. G. Grose, Northampton. 

8163. FiRELIGHTERS, J. Armsden and W. T: 
Southsea. 

3164. Deep WELL Suction Pump, H. W. B. Felming- 
ham, Norfolk. 

3165. IcniTinG Gas, A. Harris, Liverpool. 

3166. YARN GuipE TRavERsING Motions of SPINNING 
Macuines, A. Hitchon, Halifax. 

3167. AIR-PRESSURE Brakes for Raitways, T. Hum- 
phrey, London. 


3168. Brass Mountinc Bepsteaps, J. Middleton and | 


F. Harker, Smethwick. 

3169. ComMUNICATION between VessELs at Sza, R. L. 
Duff, Lancashire. 

8170. Horses, W. H. Blackwell, Hooley Hill, near 

anchester. 

8171. Brusnes for CLeaninc Lamps, G. Ormondroyd 
and W. Webster, Bradford. 

3172. CycLe Sappes, P. A. Martin, Birmingham 

3178. Frxmsc Comss to Hair Cutrers, G. Twigg, Bir- 
mingham. 

3174. OsciLLaTiInc SuHuTTLe Sewinc Macuines, G. 
Speight and 8S. Chapman, Manchester. 

3175. Dinner Prats, E. J. Eyre, London. 

3175. ADVERTISING, J. T. 8. Dunn, London. 

3177. Letrrer-Boxrs, C. L. Carson, London. 

3178. UTiLisinc Hor Arr and Water, H. 8. Patterson, 


Bolton. 
$179. Means for Promotine ComBustion, H. M. Fyfe, 


ow. 

3180. Games, A. C. Farrington, Diss. 

3181. Fasteninc TopuLaR Hanpizs, T. Whyman and 
R. Clayton, Coseley. 

8182, Securinc BRusH-HEAD to Hanvie, J. E. Hendy, 
London. 

8183. AvuromaTic VaLves for Pumps, 8S. Ormrod, 
London. 

3184. ARM IMPROVEMENTS in DREss-sTanps, A. Gems, 
Walton-on-Thames. 

8185, GsunEMos, G. Chéneau.—(@. Guignon, France.) 

3186. Strainer, F. H. Fortescue, London. 

$187. Pires, C. Rowcliffe, Aldershot. 

3188. Facriitatinc the Consumption of Smoke, 8. 

eres Pringl rpoo! 
3189. Yarn, J. Hughes and D. e, Live 1. 
8190. Propucine PLusH Fasrics, H. Boardman and G. 
urT, ord. 
3191. Cur.ine Harr, D. Black, Bradford. 
8192. Spinnine Fisrovus Susstances, G. J.J. Hoffman, 


ford. 
3193. Lamps, A. Z. Germains and R. 8. Gutteridge, 
London. 


8194. Yacuts, C. Richards, London. 
3195. CrusHING Mitts, E. Jones and W. Hornsby, 
London. 
a Dressinc Fasrics, J. C. Mewburn.—(H. Freres, 
nce. 
8197. Fastenine for Saors, F. A. Roebuck, London. 
— MeEcHanicaL Heap Fasteners, T. Meye, Lon- 
on, 
8199, FrEepine Bort.e, R. J. Knight, Walthamstow. 
8200. Nut Locks, J. Broadley, London. 
8201. Traps for Stairs, D. Halpin, London. 
8202. Gas Enaings, C. W. Pinkney, London. 
3203. Gas Enaines, C. W. Pinkney, London. 
8204. Tits, W. H. Staats, London. 
8205. Corron Guns, R. J. Hawthorne, Live 1. 
8206. Fastenincs for Laces, R. V. Wagner, London. 
8207. Steam Generators, A. Langton, London. 
8208. Lasts for Boots and Sxogs, E. 0. 
Krentler, London. 
8209. CoIN-OPERATING RECEPTACLES,’ J. J. McDade, 


mdon. 
$210. VeGETABLE TexTILE Martrers, A. Rowbotham, 
London. 


$211. Evecrric Swircu, F. Brown, London. 
8212. E.ecrric Lieut for Rounpasovts, F. Brown and 
P. Collins, London. 

8213. Cex Sprinos, P. N. Belvalette, London. 

$214. AXLEs and AXxLE-Boxes, H. Wecker, London. 

8215. Kris, C. Pyrce, London. 

3216. Lamps and Cuimneys, D. C. Defries, London. 

8217. DritLine Macuing, E. Tyrrell, London, 

$218. — &c., G. Turton and W. Platts, 
mdon. 


‘apscott, | 


19th February, 1892. 


=. saout Heatinc Apparatus, H. L. Hopkins, 

mdon. 

$220. MecuanisM for BAnp-saws, F. and J. Butterfield 
and Co., Ld, and W. D. B. Pearson, Keighley. 

8221. Fix Bent Woop Banps, W. H., W. H., and B. 
H. Jones, Wolverhampton. 

8:22. Timz-RECORDING ApPpaRaTovs, C. J. Garnett and A. 
Moore, Keighley. 

$223, ELECTRICALLY SIGNALLING to Guarps, G. Wilson, 
Sheffield. 

sg oe or Lips for Juos, &c., J. 8. Goddard, 


ngport. 

8225. Turnetites, W. T. Ellison, jun.,and J. Uns- 
worth, jun., Manchester. 

8226. Automatic Lock or Sprinc Caton, A. Birnie, 


undee. 
8227. Crzaninc the Rims of Hats, J. CO. Haste, 
Dundee. 


3228. Envevorg, C. W. Gould, Birmingham. 

8229. Game of Purr and Dart, C. E. Robinson, 
Torquay. 

8230. Pneumatic Tinep Wuee.s, G. J. Stevens, 
London. 

na ScrEw-Down P.va-cock, E. Phillips, Birming- 





am. 

3232. Suspenpinc Lamp Bawances, A., M., and A. 

| Graetz, Berlin. 

| 8238. ExecrricaLLty Driven Macuines, W. &. 
Rawson, C. 8. Snell, and Woodhouse and Rawson, 
United, Ld., London. 

3234. EvecrricaL Switcues, C. 8. Snell, and Wood- 

| house and Rawson, United, Ld., London. 

| 3235. ADHERING SHEETs of Paper, L. D. Craig, Cam- 
berwell. 

3236. Cor, for Frerpixc Syrup, &c., H. Basauta, 


Glasgow. 
3237. — Stee, Prevecrires, R. A. Hadfield, 


mdon. 

3238. Gear Sprinc Lock Action, H. Bisseker, Bir- 
mingham, 

3239. LuBRicaTING with So.tip Lusricants, C. H. 

idsdale, Gisbro’. 

3240. DooR-HANDLES, &c., J. Lang, 

| London. 

| 3241. Puriryine Sucar, A. G. Brookes.—(F. Paetow, 

| Germany.) 

| 8242. Daivinec Bett, H. D. Fitzpatrick.—(/J. Gumm, 

| Germany.) 

| 3248. Locks, G. Kelley, Wolverhampton. 

3244. LicuTine SwitcHBack Raitways, W. Mitchell, 


INSULATORS, 


ndon. 
8245. WeIcHING Apparatus, S. Washington, Manches- 
te’ 


Tr. 

. Cyrcies, W. 8. Holmes, Birmingham. 

. Bepsteap Borroms, 8. R. Smith, Birmingham. 

. Pyreumatic Tires, G. F. Binley, London. 

. VERTICAL Boivers, J. Wild, Lancashire. 

. YaRN, T. H. Blamires, Huddersfield. 

. Rotary Enorne, J. Matthews and G. B. Cruick- 
shank, Birmingham. 

8252. Srowine Carcors on Boarp Sup, J. Spencer, 


lasgow. 

3253. Brusu, F. W. Pratt, Liverpool. 

8254. Feepinc Apparatus for PRINTING MACHINES, 
8. A. Goodier and C. E. Smethurst, North Reddish. 

$255. Facititatinc the Oprgeninc of Enve.opss, L. 
Silverman, London. 

3256. PLaqueT CLoser for a Wowan’s Dress, H. L. 
Clowes, London. 

8257. Uritisation of Steam, W. J. Mirrlees and A. J. 
Liversedge, Glasow. 

3258. Mrxinc Macuing, D. E. Thompson, Glasgow. 

3259. Printinc Macuines, J. McAleese, G 3 

3240. Manuracture of Parser, J. Luke, jun., Glasgow. 


3261. Pumps, J. Barr, w 
Alley, Glasgow. 
mn. 





8262. Linine Piates for TUNNELS, 8. 
3263. Printine, R. 8. Clouston, London. 
| 3264. Coat SHovet, W. P. Thompson.—(P. Neumann, 


ustria. 
8265. InrLatinc Vatves for Footpatis, W. Stelfox, 
anchester. 
3266. DRaInaGE APPLIANCES, J. Jones, London. 
> none eae of Steam to Steam Enoinis, T. Mudd, 
ive’ - 
8268. Composition for Frnisninc Lingn, R. Brown and 
| J.C. Allardice, London. 
3269. Lire Savinc Apparatus, W. M. Streeter, E. 
Francis, and E. H. Croucher, London. 
3270. Button Carp, J. Bergmann, London. 
8271. Boor Fastenino, M.8. Hungerford, London. 
$272. Punty for WasHinc Bott ss, J. Wright, London. 
3273. Dress Suspenpers, M. A. and E. Grant, 
mdon. 
3274. MusicaL Toy, A. Hoyle, London. 
3275. Sucar Cane CrusHine Mixis, G. Fletcher, 


woh 





ndon. 

3276. Writine Pens, A. E. Straker, London. 

| 3277. Lamp Curmneys, 8. Falk, London. 

3278. CasH TILL, J. W. Rayner, New Southgate. 

3279. Tramways, A. K Smith, London. 

3280. Macuinery for Untoapine Saips, G. B. Hunter 
and E. W. de Rusett, London. 

8281. Aprons of Venic.es, J. L. Kight, London. 

828°. Prorectine Seats from Dust, &c., J. L. Kight, 
London. 

3283. Erectric Arc Lamps, J. H. Tonge and L. Clark, 
Muirhead and Co , London. 

8284. Vessets for Hotpinc Liquips, W. J. Edwards, 
London. 

$285. SHarr ATTACHMENTS for VEHICLES, A. Barnwell, 
London. 

8286. Joints of Rar WaTER Pires, J. R. Caldecourt, 


London. 
8287. Ketrie and Iron Hotper, W. Mizen, London. 
3288. ScrEENS in Stamp-BaTTERIEs, C. Raleigh, 
London. 
3289. StamMP-BATTERIES, C. Raleigh, London. 
3290. Stamp-BaTTERIES, C. Raleigh, London. 
3291. TuBuLAR ExecrricaL Conpuctors, E. Payne, 


ndon. 

8292. Gas Motor Encinss, F. Czermak, A. Bergl, and 
H. Hutter, London. 

8293. Sarety Lamps, J. Heath and W. Frost, London. 

—— > MeraLtic Boxgs, E. de Pass.—(0. Asche, 

rance. 

3295. CHENILLE Macurnes, W. Smith, London. 

8296. Borrte Houpine Device, J. 6. F. H. Riviere, 
London. 

8297. Execrric Meters, C. Vogt, London. 

3298. ScHOOL-sLaTEs, R. Elliott, London. 

3299. CowL, J. T. Leighton, London. 

8800. ConnECTION of ELECTRICAL ConpuctTors, C. J. 
Barley, London. 

3301. Destroyine Insects, B. Willcox.—(The Farben- 
Sabriken vormals Friedrich Bayer and Co., Germany.) 

8302. Water Waste PREVENTER, W. H. Jones, 
London. 

3303. HorsE-RaKEs, J. E. Thomé, London. 

8304. om gata &c., F. J Pateman and J. Ashman, 

mdon. 

3305. ManuracturE of Gas, O. Sapori, London. 

8306. Unwinpina Canvas from RoLLerR, C. 
London. 

8307. Faciuitatinc Catcuxations, C. E. and E. J. 
Layton, London. 

8308. Recovery of Hyprocuioric Acip, M. N. 
D’Andria, Levenshulme. 


Faure, 


20th February, 1892. 


8309. Dry-cLosets, C. Fischer, Liverpool. 

8310. Tirs for Hees of Boots and SHoxs, W. Davison, 
Altrincham. 

8311. Currs, C. J. C. Baker, Reading. 

8312. IMpRovED Dup_ex Reriector, 8. T. Smith, 
London. 

8313. Exnipitinc Fortunes, J. E. Cooper and R. A. 
Bellwood, London. 

8814. ALTERNATING CURRENTS of Exectricity, C. B. 

on, Hornsey. 

8315. CaLcrninac Limestone, W. Thompson, Stratford- 

upon-Avon. 
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8316. New Foorrest for Ve.ocipepes, T. Groves, 
Coventry. 
-~ Lamps for Licatinc Pianos, H. D. Farnes, 
ne 


3318. Pickers for Looms, W. Dewar, Dundee. 
$319. Wire Drawine, J. Blamires and J. H. 


Roberts, Halifax. 
3320. Removat of Burrs, 8. E. Stirzaker and J. H. 
Roberts, Halifax. 


8321. ConNEctING Drivine Bets, I. Jackson, Man- 


chester. 

3322. Cam Ciurcues, H. and W. P. W. Weatherill, 
Manchester. 

3323. Fricrion Ciutcues, J. Muir, Glasgow. 

3324. Diartes, D. Campbell, @ Ww. 

8325. Reservoir Pens, E. L. e, R. H. Platt, and 
8. Taylor, Manchester. 

3326. Treatment of Gas Liquors, J. Addie and J. 

hame, Glasgow. 

3327. Cuancr Apparatus for LicensED VICTUALLERS, 
H. » idge, Plumstead. 

3328. Umpretias, H. T. Mapleton, London. 

3329. Game, A. Casson, Liverpool. 

3330. Gurpe Lings for PLantine Purposes, H. Nichols, 
London. 

3331. Urmvats, W. Gardner, Liverpool. 

3332. Raitway Sicnauuine, C. Woolnough, London. 

3333. Skates, R. W. Green, London. 

3334. Printinc Presses, A. Bohn and A. Herber, 
London. 

3335. Lapper, R. Rogers, Live: 4 

3336. Har Ventitator, C. P. J. Fitzsimon, Dublin. 

3337. ang Sranps, E. and T. A. Underwood, Bir- 

am. 


3338. WeicHTirss, &c., CHANDELIER, A. E. Armstrong, 
Birming! 

3339. Covers 
Burslem. 

= Pans of Dv eLtinc Houses, T. Cook, Manches- 


‘of EARTHENWARE VESSELS, R. Shaw, 


r. 

3341. Packinc Hata, F. Smith and W. Williamson, 
Manchester. 

3342, Waeets and Tires, W. Swain and W. Philipson, 
London. 

3343. Ruvers, W. Flem‘ng, Glasgow. 

3344. Hotpsr for Hams N. Campbell, Glasgow. 

3345. Live Carrier for Communication, E. 8. Cope- 
man, London. 

3346. Box, F. Wood, Newcastle-on-Tyne. 

3347. DevoLcanisinc VULcANIsED Inpia RvsBER, J. 
C. Margetson, London. 

3348. Saucepan Lin, J. Haywood and M. A. Griffiths, 
Birmingham. 

3349. Suppiyine Disinrectants to WarTer, R. Lees, 
Liverpool. 

3350. ane ge Driver Go.r Cuiuss, D. Pringle, 

uw 


rgh. 
3351. Coatine NaviGaBLE VessExs, J. Taylor, Liver- 
pool. 
3352. Hottow ARTICLEs of Woop-Putpr, C. Christensen, 


on. 

3353. Vatves for Preumatic Tires, E. H. Seddon, 
Manchester. 

3354. FLamMe-REGULATORS, G. L. V. Rouzée, London. 

3355. MouLDED CaRBonaceous Matrers, E. W. Har- 
ding, London. 

3356. Heatinc Apartments, R. Bell, Glasgow. 

3357. INDIA-RUBBER Tires, R. Penman, Glasgow. 

3358. Rercectors for Lamps, A. C. and W. F. C. Suter, 
London. 

3359. Mup Guarps, A. J. Boult.—(C. F. Bernhardt, 
Germany. 

3360. Borrte Storrers, E. F. Griffin and N. A. 
Aubertin, London. 

3361. ORNAMENTING TiLEs, J. F. Coates, Manchester. 

3362. Paintine Fasrics, J. F. Coates, Manchester. 

3363. Securrsc Drivinc Betts, J. Parker, Manches- 


ter. 
3364. Piayine C. J. Kohn and 8. Stra Man- 
. ARDS, uss, Man 


3365. SCREWING Die Box, R. Lang, oT; 
3366. Dynamo ELecrric ‘MAcHINES, > Hemming, 
3367. Gas Vatves, J. Barr, G : 
3368. Grate Bars, P. Fraser, G we 

. WATERPROOFING Paper, T. Thomson, Glasgow. 
3370. Eve Guasses, T. Mein Ww. 


G ; 

3371. CrncuLaTinc WATER, ca Gilmour, Glasgow. 

3372. PressvrE Fiurp ConTRoLiinc APPARATUS, J. 
Gilmour, Glasgow. 

8373. Steam Borter Furnaces, A. McInnes, Glasgow. 

3374. Drivinc Gear for VELociPepes, W. Falkenburg 
and F. Biising, London. 

3375. Steves for Sizinc Semouina, J. M. Rishworth, 
8. Ingham, and J. Vickers, London. 

3376. J. H. Deymes and F. Barnagaud, 


3377. PRESERVATION of Meat, H. H. Lake.—(La Société 
Mateu del Cano et Cie., France.) 

3378. Fitter Presses, J. E. Swindlehurst, London. 

3379. TaerMo-Evecrric Stoves, W. R. Renshaw, 

ae 
30. JEweL_tery, H. Lewis, J. Malschingen, and F. 
Barberis, London. , nadie 

33831. Pencit Horper, C. H. Clark, Bath. 


22nd February, 1892. 


8382. Sray Busx, J. J. King, London. 

8383. Bucket for Domestic Use, T. and H. Farrar, 
Manchester. 

8384. TRAVELLERS’ Saavinc Companions, J. J. Smith, 
London. 

3335. Winpow Srrap Prats for Carriaces, C. J. 
Phillips, London. 

8886. Net Rop Sockets for Carriacgs, C. J. Phillips, 
London. 

8337. Boots, &c., T. Laycock, Wellingborough. 

3388. Firtines for ReversisLe Wixpows, T. Caunt, 
W. Burrows, and G. Tucker, Notting! 

8389. Sarety Razor Guarp, J. Biggin, Sheffield. 

3390. Pen, J. Phillips, London. 

3391. Inon Croycue for Sain, J. Dun Renfrewshire. 

3392. Hanp Borine Macuines for Minune, F. Scott, 

m0 ja 
93. Tupe Couptinc, D, Rylands and r, 
Barnsley. ‘ ‘ —— 


3394. Cur, J. 8. Ladd, Hull. 

3395. Visration DiminisHer, R. Duckworth and J. 
Lutener, Preston. 

8396. Wixpinc Yarn, B. A, Dobson and J. Hill, Man- 
chester. 

3397. Drivinc Gear, R. Watt, London. 

3398. Dryinc Yarn, J. McNaught and W. McNaught, 


mdon. 
3399. States, H. Moss, 8. Shore, and E. Clough, Man- 
cheste 


a 
8430. Cinpex Saver, R. Harrison and H. H. Jones, 
Urmston. 


-—" ame Roora and Gurrers, J. Sainty, 


is . 

3402. Key-croove Currinc Macuines, W. W. Hulse, 
London. 

3403. CLosets, W. T. Pates, Cheltenham. 

3404. Currers, A. Gray, London. 

3405. Fresh Ruppers, J. Favets, London. 

8406. Prorecrors or Mup Guvarps, 
London. 

3407. Routine, R. Ansell, Croydon. 

3408. Cycies, F. Cook, Glasgow. 

3409. Sarery Catks for HorsesHogs, A. ’Hencke, 
London. 

$410. Bookcases and BooxsHetves, E. P. Jerrard, 
London. 

3411. Brusues, C. W. Formby, Maldon. 

3412. pos for Preumatic Tires of Cycxes, P. J. Daly, 


J. Favets, 


Cork. 

3413. BLeacuinc Raw Corton, &., C. Owens, Man- 
chester. 

8414. Truss, J. H. Woodrow and A. T. Woodrow, 
London. 

3415. Rarsinc Water into Tanks, C. Hodgso 
Florida, U.S.A. : . 





$416. Stexrve Hotper and Giove Fastener, C. R. 
Skinner, London. 

3417. Enoines, H. T. and J. D. Humpidge and G. E. 
Snoxell, Stroud, 

3418. L°quip Foop Recuiator, T. W. Taylor, Bir- 


ming » 

3419. Pencit Currer, R. Parson, Crewkerne. 

3420. Vetocirepe Lamp Socket, J. and H. Lucas, Bir- 
mingham. 

3421. Daitis, W. C. Morison, Plymouth. 

$422. Furnace Linings, A. E. Tucker and F. W. 
Harbord, a 

$423. TeLepHones, Sir C. 8. Forbes, Bart., London. 

3424. Naw, J. J. Macky and J. Mitchell, Auckland, 
New Zealand. 

3425. anne, &c., Storm Boat, T. Martin, 

mdon. 

$426. Hot-water Heatine Apparatus, H. H. Lake.— 
(The Consolidated Car Heating Company, United 
Sta 


tes. 

3427. Carson Exrecrropg, C. A.J. H. and H. E. R. 
Schroeder, London. 

$428. Fastentne for Gioves, J. Girtler, London. 

3429. Cueck Spruinos, 8. 8. Allin, London. 

3430. Fasteners for GLoves, M. Po: London. 

3431. Macuunes for Pressinc Bais of Hats, F. D. Fry, 
London. 

3432. Saeet Metat Cuarns, P. Jensen.—_(— Smith and 


— Ege, —.) 

3433. Ponumazso Tire Vatves, A. G. Brookes.—(A. M. 
Shurtlet, United States.) 

8434. PuorocrapHic Cameras, A. W. Harrison, 
London. 

$435. PHarMacevuticaL Compounps, B. Willcox. — 
(The Farbenfabriken vormals Friedrich Bayer and Co., 
Germany.) 

3436. Compinep CorK-scrEW and Vatve, C. Soulier, 
London. 

3487. Topacco Poucues, W. J. Cussen, London. 

$438. Rotary Fium Pressure Encines, E. Towlson 
and the Rotary Engine Syndicate, London. 

3439. Drivisc Gear of VeLocirepss, T. H. Cole, 


ndon. 

3440. Tap and Jar, W. D. Godson, London. 

$441. Coat Heapinc Macuines, G. W. Winn, London. 

3442. ArtTiriciaL Fuet, J. B. Butler, London. 

3443. Erecrric Arc Lamps, G. Hughes.—(C. H. 0. 
Japy and 0. Helmer, France.) 

3444. Toy, C. Smith.—(R. K. Fox, United States.) 

3445. Posta Cover for Circuars, &c , G. Searle, 
London. 

3446. Woop-work1NG Too.s, K. F. Friedrich, London. 

3447. Measurinc Suape of Opsects, E. Edwards.—(X. 
Behmer, Germany.) 

3448. Screws, E. Parr, London. 

3449. Cocks for Drawine Orr Liquip, H. N. B. Good, 


ndon. 

3450. a and NeepLe Case, W. P. Bennett, 
mdon. 

+ | eae Saurrers, H. A. Trunberry, 


ndon. 

3452. Fotpine Desks, J. W. Deans and A. M. Foster, 
London. 

3453. Bep for Invaips, J. Wilkinson and T. E. Kaiser, 
London. 

3454. SHooTinc MarsBugs, C. E. Wilkinson and G. O. 
Wendel, London. 

$455. PoTaTo-PLANTING ATTACHMENT, J. H. Forman, 
London. 

3456. Conveyor Betts, J. Connley, London. 

3457. Steeve, &c., Burton, T. Gleeson, sen., London. 

8458. TaREaD-cuTTING Macurine, H. C. Bradford, 
London. 

$459. MatcH-sTRIKING Device, J. W. Henderson, 
London. 

3460. Coat Vases, W. R. Selkirk, London. 

3461. VeLocirepes, C. de 8. Dupin, London. 

3462. Preservinc Megat, 8. Pitt.—(J. Mariosa, Brazil.) 

3463. Rerriczrator, W. H. Allen, R. Wright, R. W. 
Allen, and 8. Puplett, London. 

$464. Porous FitTerinc Cytinpers, H. Nordtmeyer, 
London. 

3465. Connectinc Sewer Pirss, &c., D. G. Andrew, 
London. 

3466. Layrnc Sewer and Drain Pirgs, D. G. Andrew, 
London. 

7. TrRansMITTING Motive Power, P. E. Mallett, 
London. 

3468. Fasteners for Boots, SHogs, &c., C. E. Stirling, 
London. 

3469. Giove and other Fasteners, &c., F. Maisch, 
London. 

3470. Sreritistnc Mitk, G. F. Redfern.—{G. H. Neu- 
hauss, J. F. H. Gronwald, and E. H. C. Oehlmann, 


Germany.) 
23rd February, 1892. 
3471. InsULATING and PackiInG MATERIAL, W. Comings, 


3472. IncanpEescent Lamp Howpers, R. J. Bott, 
ndon. 
3473. Reraicerator, W. E. Eastman, London. 
3474. WHees of Venicies, J. Bradin and J. Bradin, 
Belfast. 
8475. CARNO- PRESERVATIVE Fitm, J. E. Fletcher, 
Salford. 


3476. DisPLAYING ADVERTISEMENTS, H. J. Tear and J. T. 
Goulding, London. 
as CoUNTER-CHANGEABLE Dress Curr, R. Harper, 


e. 
3478. Launpry Iron Cieaner, J. Leedham, Sheffield. 
3479. Winpine Hospirat Banpaces, J. C. Young and 
W. Gibbs, Redditch. 
3480. PRESERVING ALIMENTARY SusBsTaNcEs, G. Bath- 
gate, London. 
3481. — Kyirez, &c., E. A. Fox and J. Bridges, 
mdon. 
3482. Incanpescent Gas Lamps, &c, J. Moeller, 
London. 
one. RETURNING and Entrappinc Smoke, J. Brecknell, 
as' 
3484. Pipes for Smoxina Topacco, G. Paley, Preston, 
3485. Letrinc-orr Motions, J. N. d’Andria and E. 
Slicer, Bradford. 
3486. Macic-LaNTERN Swipes, H. Erskine and C. 
Taylor, Glasgow. 
“— Sarety Spur Scarr Pin, &c., D. Macdonall, 


mdon. 
3488. CorLinc-urp Conpuctors for Lamps, A. Hamilton, 
London. 


3489. Pweumatic Tires, F. C. Noar, Manchester. 

3490. Loose or Tuck-FLap Envevorgs, A. and C. Butt, 
Manchester. 

3491. CarBonic Activ, The Manchester Oxygen (Brin’s 
Patent) Company and W. M. Jackson, Manchester. 

3492. SicnaLLinc Apparatus, G. H. Schmidt, F. J. 
Feup, and E. Texter, Manchester. 

3493. TREATMENT of Inon and Sree., R. Sentinella, 
London. 

3494. WasHinc Paotrocrapuic Prints, J. W. Hunter, 
London. 

3495. SappLe Grirrus, R. A. Lane, Liverpool. 

3496. ELECTRICALLY-HEATING Iron, W. Mitchell, Bir- 
mingham. 

3497. PuLLEy-BLocks, D. Roper and W. Harvey, Bir- 


mingham. 

3498. Romany Forcine Presses, &., W. J. Tagg, 
Sheffield. 

3499. InpicaTors for Rar.way Carriaces, H. Dennis, 


mdon. 

3500. Propucine CoLourep Protocrapss, E. Ireland, 
Manchester. 

3501. Crzanrnc Knives and Boors, &c , 8. G. Board, 
Manchester. 

3502. Brakes for Veuicies, J. W. Rhodes and I. 
Holmes, Liverpoo?. 

3503. Sarery Spaine Va.ve, J. Dawber and J. Pendle- 
bury, Burnley. 

3504. Storer CapBace Strainer, E. Shore, Birming- 


3505. Mactixes for Moutpine Cuay, C. G. Picking, 
ni 


on. 
3506. Frexiste Hanpie for Bats, G, Johnson, 
London, 





3507. Horizontat Saw Frames, T. N. Robinson, Man- 
chester. 

3508. Turninoe O1L Cups of Venicves, A. A. Tattersall, 
London. 


3509. Uniry Joint, G. Powers and M. A. Griffiths, 
Handsworth. 

8510. Hyprav.ic Pressure Vatves, H. P. Fenby, 
Leeds. 


3511. Makino Mou ps for Castina, 8. Alley, Glasgow. 

3512 ELEecrroLysinc ALKALINE Sats, G. D. Davis, 
London. 

3513. DiapHracms for Execrric Ces, G. D. Davies, 

mdon. 

8514. ELecTrroLysinc ALKALINE Sats, G. D. Davies, 
London. 

3515. Seavine Borties, W. and C. Higgs, London. 

8516. Maxine Brusues, P. Kennedy, C, J. Diss, and 
R. , London. 

8517. Burron for Boors and SHors, E. K. Irwin, 
London. 

8518. ASCERTAINING Distances, G. H. Fenner, 
London. 

3519. Stor for Swine Lookino Guasszs, M. L. Penfold, 
London. 

3520. Curren and Currer Hoxper, E. W. Cooke, 
London. 

3521. Perroteum Lamp, O. Imray.—(C. Wasmuth, 
Geemany.) 

$522. Exvecrricat Ienitina Devices, O, Imray.—(C. 
Wasmuth, Germany.) 

3523. Gatvanic Exement, O. Imray.—(C. Wasmuth, 
Germany.) 

3524. Compounp TriPLE Expansion Steam ENGINES, 
F. W. Stoker, London. 

3525. Sewinc Macuines, H. R. and J. E. Tracey, 
London. 

3526. Power Hammers, W. P. Thompson.—(A. Beau- 
dry, United States ) 

$527. SignaLuinoc, &c, Apparatus, A. Albu and R. 
Myers, London. 

3528. Lapigs’ Dresses or Lirrers, T. P. Shelmerdine, 
Manchester. 

3529. Hook, G. W. Swingler, Birmingham. 

3530. Patats, H. Ramsden, Leeds. 

3531. Laraine, G. Hayes, London. 

3532. Lerrer-Box, J. Farmer, London. 

3533 Siuice Gare, J. P. Bayly.—(£. Reinold, India.) 

3534. AvuTocrapHic Recisrers, J. Kirby, jun., and 
J. B. Thies, London. 

3535. ConstrucTinc WuHeEc Ls, F. J. Fidler and H. W. 
Ayres, London. 

3536. Hotpine Semi-Liquip Scsstances, R. R. F. 
Butler, London. 

3537. Receprac.e for Coin-rrezp Apparatus, C. A. 8. 
Browne, London. 

3538. DistripuTinc Currsnts, R. J. Charleton and H. 
Walker, London. 

3539. Pavinc Buocks, H. Brunson and E. W. Gillett, 


on. 

3540. Winpinc Drums for Cas_e Raitways, J. Walker, 
London. 

3541. Sewinc Macuines, H. H. Lake.—(4. H. Metcalf 
and C. 8. Gooding, United States.) 

3542. TeLerHoNE Apparatus, H. H. Lake.—(W. Gray, 
United States.) 

3543. BuRDEN-CaRRYING Devices, J. W. Frazier, 
London. 

3544. Errecrinc Desiccation of Supstances, G. R. 
Jaunez, London. 

3545. Pwevumatic Tires, J. 8S. Smith, London. 

3546. Lacinc Hooks and Eye certs for Boots, P. Phelps, 


ndon. 
= — and PARCEL-CARRYING APPARATUS, J. Starr, 
nm 


on. 

3548. Music Lear Turners, M. A. McMartin, J. R. 
Givens, J. Sanders, and A. Mansbach, London. 

3549. Lockinc the Keys of MusicaL Instruments, M. 
Brownold, London. 

3550. Decoratinc Grass, C. Lee, London. 

3551. Printine and Foipinc Macuines, J. Derriey, 
London. 

3552. Drivinc Putisys, W. Humberstone, London. 

3553. Carryinc Lire Lines through the Arr, C. 
Whomersley, London. 

3554. Gas-HeaTING Burnexs, H. H. Leigh.—{J. A. 
Elsner, France, and L. Grambow, Germany.) 

3555. CLeaninc Tramway Raits, &c., B. Seemann, 
London. 

3556. Dry Gas Meters, F. Wright, London. 

3557. a Tires, T. Bugden and H. OC. Martin, 

mdon. 
got ony for Musicat Instruments, &c., F. Carter, 


on. 

3559. InsuLATING Composition, 8, W. Kimble, London. 

3500. TrRoLLey Wire Hancers, &c., 8. W. Kimble, 
London. 

3561. Trottey WueEet, 8. W. Kimble, London. 

3562. Mountine of Exvectricat Connecrina Devices, 
8. W. Kimble, London. 

3563. Dress Makino, A. Cozens, London. 

3564, Openinc PostaL Exvevores, A. W. Mellows, 
London. 

3565. Hair Brusp, A. C. Race, London. 

3566. Figures used for VentRiLoguiaL Purposes, H. 
Vento, London. 

3567. SMOKE-consumMING Furnaces, C. W. Stauss, 

on. 


3568. SMOKE-consuMING Apparatus, G. R, Turner, 
London. 
3569. Giass Cnimyeys, &c., A. Cay, London. 
3570. Pepats for Ve.Locirepres, W. L. Wise.—(G. 
Thomas, France. 
King, 


3571. Potisn for Cizanina Brass, &c., J. 
London. 

3572. Typewritinc Macuines, A. F. Law.—(£. F. Lav, 
Russia. 

3573. Suspenpinc or Houpinc Cvorues, L, Heller, 
London. 

3574. Gas Enoines, A. Robert, London. 

3575. Coin-rreep Mecuanism, &c., J. H. Boeken, 


London. 
8576. Srongz-presstinc Macuines, &c., F. Trier, 


ndon. 
8577. | nmap Tacks, &c., J. Juste and J. Burlat, 
on. 


mdon. 
3578. REFRIGERATING APPARATUS, P. Meura and L, 
Janssens, London. 


24th February, 1892. 


8579. Lire-Line Carrier, W. A. Haskins, London. 

3580. Corree-pot Strainer, B. L. Ray, London. 

8581. Kyire Epces of Weicnino Macnines, H. J. 
Avery, Birmingham. 

3582. Snips’ Pappte Fioats, W. T. Langley-Smith, 
London. 

3583. TeLescorpr Lirr Motion Pittar and Box, H. 
Tudor, Birkenhead. 

3584. Gotr CLus Carrier and Rest, J. W. Baird and 
A. Eckford, Edinburgh. 

3585. Hanp Neep.e, J. While, Sheffield. 

3586. GLazinc Sanitany Ware, &c., C. Armstrong, 
London. 

3587. Fives, J. L. Stewart, J. and B. Overend, and J. 
Tilley, Bradford. 

3588. Se_r-actine Lusricatine for Encrngs, J. Armit- 


age, Leeds. 

358¥. Presses, J. and W. R. McHardy and W. G. de F. 
Garland, Chiswick. 

3590. Bany Cace, J. McHardy and W. G. de F. Gar- 
land, Chiswick. 

3591. Ventcte Waeet and Tires, J. E. Tatham, 
Liverpool. 

3592. Preservinec Ecos, P. McArdle, Dublin. 

3593. Fotpinc Boxes, Cases, &c., N. B. 
Manchester. 

3594. MANUFACTURING Printinc Puiates, H. L. P. 
Toobe, Hornsea. 

3595. Rercectors for ELecrric Lamps, F. Moore, Bir- 
mingham. 

3596. Hot Bep, O. Greig, London. 

3597. IncREASING Speep of Bicycies, B, H. Rapson, 
London. 


wick, 








i, 


SELECTED AMERICAN PATENTs, 
From the United States’ Patent Office Oficial Gazette 


466,859. Vice, W. Bradbrook, Dysc ‘ 
ogbtember Vin, 1801, Jer edueti sn. 
aim.—(1) In a vice, the combinatio i 
ary and movable jaws, substantially as descrip 
yoke, inclosing said jaws near their upper ends’ ‘the 
opening in the yoke being long and wide enough “sq 
permit the necessary movement of the movable j 
and a screw fitted in the outer end of the yoke a | 
adapted to bear with its inner end on the outer jaa 
the movable jaw. (2) In a vice, the combination of 


266859). 
the T. 

















the stationary jaw A, having the pivot orstud A’, the 
jaw B, bifurcated at its lower end, and engaging 
thereby with said stud, and the yoke D, having the 
screw K therein, substantially as and for the purpose 
set forth. (8) Ina vice, the combination of the jaw A, 
having the stud A’, the jaw B, connecting by its 
bifurcated lower end with said stud, the spring C, 
adapted to press the movable jaw outwardly, and the 
yoke D, having screw E, substantially as and for the 
purpose set forth. 


467,147. Process of MANUFACTURING SrexzL, 7. 5, 
Blair, jun., Allegheny, Pa.—Filed March 2nd, 
1891. 

Claim.—(1) The process of manufacturing steel, 
which consists in placing iron on an open hearth and 
free carbonaceous matter on the surface of the iron, 
heating them, thereby causing the surface of the iron 
to take up carbon, continuing the heating until the 
carburised portion melts and runs down on to the 
hearth, and charging another portion of carbon upon 
the freshly exposed surface of the iron as the fusion 
proceeds, substantially as and for the purposes de- 





scribed. (2) The process of manufacturing stecl, 
which consists in placing iron sponge on an open 
hearth and free carbonaceous matter on the surface of 
the iron, heating them, thereby causing the surface of 
the iron sponge to take up carbon, continuing the 
heating until the carbu portion melts and runs 
down on to the hearth, and charging another portion 
of carbon upon the freshly exposed surface of the iron 
sponge as the fusion proceeds, substantially as and 
for the purposes described. 


467,273, Force Freep Lupricator, C. H. Besley, 
Chicago, Ill, F. N. Gardner, Beloit, Wis.—Filed 
March 24th, 1891. 

Claim.—(1) In a compression lubricator, a grease cup 
comprising a piston and cap, the piston provided with 
an annular packing having inner and outer cylindric 
edges and having its outer cylindric edge bearin 
against the cap and its inner cylindric edge expos 
to contact with the contents of the lubricator, whereby 


(467.273) 





said packing will be subject to the pressure applied to 
the said contents and will be expanded edgewise 
against the cap. (2) In a compression lubricator or 
rease cup comprising a piston and cap, the coi- 
Gantien, with the piston having a central boss, of an 
annular packing surrounding the boss and a plate 
covering the packing and attached to the boss, a 
space being provided between the boss and the inner 
periphery of the packing, which space is in communi- 
cation with the interior of the lubricator. 








Epps's CocoA.—GRATEFUL AND Comrortine.—“' By 
a thorough knowledge of the natural laws which 
govern the operati of digestion and nutrition, and 
by acareful application of the fine properties of well- 
selected Cocoa, Mr. Epps has provided our breakfast 
tables with a delicately flavoured arene which may 
save us many heavy doctors’ bills. t is by the 
judicious use of such articles of diet that a constitu- 
tion may be gradually built up until strong enough to 
resist every tendency to disease. Hundreds of subtle 
maladies are floating around us ready to attack wher- 
ever there is a weak point. We may escape many 4 
fatal shaft by keeping ourselves well fortified with 
pure blood and a properly nourished frame.” —Civil 
Service Gazelte.—Made simply with boiling water or 
milk. Sold only in packets, by Grocers, labelled— 
“James Epps AND Co., Homopathic Chemists, 
London,”—ApvT. 
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ENGLISH AND AMERICAN LOCOMOTIVES. 


Our contemporary, the Railroad and Engineering 
Journal, concludes the series of articles on which we 
have commented with seven propositions, the truth of 
which he holds that he has established. We may now 

roceed to deal with some of those which we have not 
yet considered. 

The first is that the average annual mileage of locomo- 
tives on the railroads of the United Kingdom is 24,610, 
and in the United States it is 85,650. We do not propose 
to dispute the accuracy of these figures. The second 
proposition is to the effect that the average weight of 
trains, both passenger and goods, is greater in the States 
than in Great Britain. We have shown, we think, that, 
as regards passenger trains, ours are certainly as heavy, 
and probably much heavier, than American trains. As 
to freight trains, we admit that they are heavier on the 
other side of the Atlantic, but they are run at much 
slower speeds. The third proposition runs thus: ‘The 
average cost of repairs of the English locomotive is 5°80 
cents per mile run, while that of American locomotives 
is only 4°25 cents. Therefore they run further, pull more, 
and cost less than their congeners on the ‘tight little 
island.’ The first and third propositions hang together. 
They involve each other, so to speak, and we shall deal 
with them as one. 

In the first place, it is not easy to arrive at any definite 
conclusion as to the merits or demerits of the engines 
themselves from the mere money value of the repairs, 
because circumstances vary so widely. On the one hand, 
it may with truth be urged that American workmen get 
much higher wages than our men do; but, on the other 
hand, American engineers, and English visitors to 
American shops, assert that American workmen turn out 
more than English men. Thus, for example one man 
will run two machine tools at once in the States ; a thing 
which trades’ unions would not permit for a moment in 
England. But this is, after all, a matter of somewhat 
secondary importance as compared with much larger 
questions. It may be taken as proved that every loco- 
motive has a fixed mileage life. A certain point is at 
last attained in its career when it must go to the scrap 
heap or be rebuilt. Now, our contemporary is absolutely 
silent as to the life of an American engine. He gives no 
data from which we can form the least idea as to the age 
at which an American locomotive is superannuated or 
retired. We know that an English engine will continue 
to do good service without any very heavy repairs for 
20 years. Multiplying 24,610 by 20, we get 492,000 miles. 
At the end of that time the engine has to be rebuilt, or 
it goes to work a branch line, or is broken up. If we 
divide 492,200 by 85,650, we have 18°8 years as the life of 
an American locomotive. Can our contemporary say 
whether this is true or not? Without pinning our- 
selves to figures, we assert that the American locomotive 
must be more short-lived than the English engine, and 
with good reason. In the first place, the annual wear 
and tear depend on the mileage. The mileage in the United 
States being greater than here, the wear and tear must be 
greater. No parts of a locomotive after the tires suffer more 
than the fire-box and boiler, and the suffering will be in 
proportion to the fuel burned ; but, as we have seen, the 
American engine burns a great deal more coal than the 
English engine. It is reasonable to suppose that the 
fire-boxe and tubes will last a proportionately shorter 
time. A boiler depends for its durability very largely 
on the quality of the water used. We have only to take 
up the reports of any of the conventions of master 
mechanics to learn that bad water forms a subject of 
standing complaint. As the American freight engine 
works at a slower speed than the English engine, and yet, 
according to our contemporary, does a larger mileage, it 
is evident that there is less time available for proper 
washing out. In one word, all the circumstances are 
obviously adverse to the American engine, as compared 
with the English engine. How under the conditions it 
can last as long—if it does last as long—is a puzzle. Our 
contemporary does not attempt to explain why an 
American locomotive should last longer and cost less 
for repairs than its English rival. It appears to us 
that an attempt of the kind must be hopeless. If he 
will turn to the articles which commenced in the 
first number of the present volume, describing the 
methods adopted in thiscountry in building a locomotive, 
he will be compelled to admit that it is impossible to 
produce better boiler work. The materials are the best 
that money can procure or science produce, and the 
workmanship is simply superlatively good. Are we to 
believe that better nn Mee better put together, are to 
be met with in the United States? or may we assume 
that the duration of a boiler is a thing independent of 
materials, of workmanship, of fuel burned, of the quality 
of the water, and of the mileage ? 

What is true of the boiler is true of the engine. Why, 
for example, should cylinders last longer without re- 
boring in the United States than they do here? What is 
the special feature about American pistons and piston 
rings that will make them last longer than they do on 
English railways? As to the question of tires, it is 
notorious that no American tires are superior to those 
made in Sheffield or by Krupp. They are only now 
learning how to make steel in heavy masses in the States. 
We do not dispute that they make excellent tires. 
That is not the question; is there any reason to 
believe that their tires are better than ours to 
such an extent that they wil] run half as long again 
without needing turning, as English tires do? There is 
— one point on which an advantage may be claimed 
with some shadow of truth by the American engine, 
that is the absence of a cranked axle. But in this 
country we have scores of engines running with outside 
cylinders, and if ever Americans will try an inside 
cylinder engine with single drivers for fast trains the type 
will be perpetuated. At the time of the Glasgow Ex- 
hibition an attempt was made to induce United States 
engine builders to send over a locomotive for exhibition 








first, and trial in competition with English engines after- 
wards. Only one firm, Baldwin's, could be induced to 
comply with this proposition. We have now lying before 
us a general drawing of the leading features of the engine 
which they proposed to send. We shall publish that 
drawing in an early impression, with a history of the 
whole enterprise. This engine is in all its main features 
@ reproduction of Mr. William Adams’ engines on the 
London and South-Western Railway. ‘The differences 
are the bar frame, the extended smoke-box, a swinging 
bogie, and valve boxes over the cylinders. Does 
our contemporary really mean to maintain that a bar 
frame, a swinging bogie, an extended smoke-box, and 
valve chests over the cylinders instead of at the side, 
will enable an engine possessing them to make 35,000 
miles per annum, while an engine of the English pattern, 
with plate frames, outside cylinders, and a traversing cen- 
tral pin bogie, cannot make more than 24,000 miles? It 
is quite legitimate to urge that an American engine 
makes a larger annual mileage than an English engine, 
but our readers will not be satisfied with the bare state- 
ment of such a fact. They will want to have the reasons. 
We have shown that, according to our contemporary’s 
own statements, the boiler and the engine are subjected 
to more hardship than the English engine. In the 
matter of workmanship and material, the American 
engine cannot be better than ours, and, to do American 
railroad men justice, they have never said that it was. 
What, then, is the solution of the mystery of that special 
power of endurance which our contemporary would have 
us believe it possesses ? 

Our contemporary requires enlightenment on certain 
points connected with English practice, the reason for 
the comparatively small mileage of our locomotives 
being one. The fact is not that our engines can not run 
more miles (Mr. Webb has settled that question once for all) 
but simply because we do not find it pay to run our locomo- 
tives to death. According to statistics which are at least 
approximately accurate,{there were in England {and Wales 
on the 81st of December, 1890, 18,781 locomotives and in 
Ireland 692; in Scotland 1814; or in all, 16,287. There 
were about 21,000 miles of double and single track open, 
giving thus a locomotive to every 1°29 miles. There is, of 
course, nothing like this proportion in the United States. 
Our policy has always been to provide plenty of locomo- 
tive power, and to regard engines as valuable property, to 
be well cared for and not overworked. Our explanation 
of the superior mileage of the American locomotive is 
that a totally different policy is pursued, a policy which 
resembles that of Mr. Legree in dealing with his slaves— 
“Use up and buy more.” American engines are not laid 
up for small repairs as ours are. An American engineer 
does not dream of sending an engine to have the tires 
turned up as long as it will keep on the road. He laughs at 
the English superintendent who insists on having tires 
turned as soon as they get a little hollow. The American 
engine is kept running when the English engine would 
be laid by for a thorough overhaul. 

We do not presume to assert that this policy is not 
found to be good and sound. Circumstances alter cases, 
and the conditions of traffic, of road, dearth of capital, 
the close cutting of expenses now in the hope that better 
times may come further on, may all justify a policy 
which seems to us in England, with wealthy companies 
and lines worked at a fair profit, unwise. No doubt 
American engineers know best what suits them; but we 
are justified in maintaining that it is grossly unfair to 
assert that the American locomotive is a better machine 


than the English because it is worked harder. Nothing 
is easier than to make repairs come to very little. It 
was the proud boast some years of a traveller for a 
firm of agricultural engineers, that of all the engines and 
thrashing machines which he had sold in Russia not one 
had ever been sent back for repairs. Of course such a 
statement would only take in the unwary. It remains to 
be seen whether the statements of our contemporary are 
drawn on the same lines. Following the example which 
he has set, we state the following propositions, and it 
remains for him to admit their truth if Pe. be true, or prove 
their inaccuracy by facts and figuresif they areinaccurate— 

(1) The American locomotive possesses no mechanical 
advantage in design, workmanship, or material, which 
can render it more durable than the English locomotive. 

(2) The mileage of the American locomotive is greater 
than that of the English locomotive in the ratio of about 
35 to 24. The rate of combustion per square foot of 
grate per hour, and the quantity of coal burned per mile 
are about double the rate and quantity for an English 
engine, consequently the wear and tear must be greater. 
The sum spent annually on repairs is less in the United 
States than in this country. All these things being taken 
into account, it follows that the life of the American loco- 
motive is much shorter than that of the English locomo- 
tive. 

We conclude with the seventh and last proposition of 
our contemporary, with a few small but highly important 
alterations in the wording. 

(7) Unless our conclusions are refuted or shown to Le 
fallacious, it will follow that railroad authorities in Canada 
and other British Colonies and foreign countries have 
and will in future show wisdom and not ignorance or pre- 
judice, as the Railroad and Engineering Journal has 
intimated, in equipping their roads with English instead 
of American motive power. 

One word remains to be said in reply to the letter of 
“W. M. A.,” which will be found on another page. He 
maintains, it will be seen, that economy is secured by 
the American system of hauling very heavy trains, 
because more work can be got out of the road. This can 
only be true under two conditions. The first is that the 
road is worked up to its fullest capacity, and the second 
that the speeds are the same for both slow and fast 
trains. In this country goods and mineral trains are run 
at about twice the speed of the American trains. It is 
easy to see that a goods train running at thirty miles 
an hour will interfere far less with passenger traffic 
than would a goods train running at ten or twelve 
miles an hour. The force of our correspondent’s 
argument is further weakened by the fact that the 
block system is not in extensive use in the United 
States. The heavy trains to which he refers are nearly 
all grain trains running from the South and West to 
the Atlantic seaboard. It is a long haul, and time is a 
matter of small importance. These trains are the 
analogues of the cargo steamer, and, like it, they are run 
at that speed which is found to be most economical. 
In this country no such movements of grain, or, indeed, 
anything else, are required. Nor is it to be supposed 
that trains of 1000 or 1200 tons are commonly met with 
all over the United States. The practice between whole 
districts and States is as different as it is between 
America and Great Britain. Our locomotive is adapted 
to our requirements, and the locomotive of the United 
States to the requirements of Brother Jonathan. But 
there is no reason why a big engine should be less 
economical in fuel than a small one. 





THE NAVY OF THE UNITED STATES. 
No. IV. 

In this and a succeeding paper upon the United States 
Navy, we propose to give a full descriptive account of 
the ‘ coast-line battleships" and “commerce destroyers” 
now building in America, also to compare them and the 
armoured cruiser New York—already alluded to—with 
corresponding classes in our own naval service. With 
this chee in view, a tabular statement is appended 








trials with our own latest protected cruisers, it would 
appear that an entire modification of their furnaces and 
boilers must be made before their expected maximum 
speed can be even approached. 

The coast-line battleships, Indiana, Massachusetts, and 
Oregon, are of 10,298 tons displacement, and of immense 
coal capacity, being able to stow 1800 tons. Thus they 
are equally well suited for war service upon the high 
seas, as their steam endurance at 10 knots per hour of 





A Comparison between the most recent Battleships and Cruisers of the United States and Great Britain. 























| Armoured. Unarmoured. | 
Particulars. | Indiana, Mas-; Centurion New York | Nos. 12, 13 Blake Remarks. 
|| sachusetts, | and or |Royal Arthur. | ‘‘ Commerce an 
|| and Oregon. | Barfleur. (Number 2). | i destroyers.” | Blenheim. 
ae | | \} 
: : || Coast-line |Second-class Armoured |1st-class pro-|| Protected |Ist-class pro-| 
Class or designation. || battleships. | battleships, cruiser. ee a cruisers, |tec’d cruisers) 
| | 
Displacement, tons ... ... ... 10,298 | 10,500 8,150 7,700 7,475 9,000 
Indicated horse-power, maxi- 
RRS es RE ~~ 9,000 | 13,000 16,500 12.000 21,000 20,000 
|, ee een ie | 360ft. 880ft. 6in. 360/t. 412it. 375ft. 
Eee ee 70ft. 64ft. 10in. 60ft. || 52ft. 65ft. | 
Draught... 24ft. 25ft. Gin. | 23ft. dhin. | 23ft. Yin. | 28ft. 26ft. 9in. | : 
Speed, knots 164 18 20 1960 || 22 22 | Maximum, 
Sea speed 15 \Sea speed 21/Sea speed 20 
Coal capacity, tons ... ... ... 1,800 om 1,500 850 2,000 i 
or 1, (ae 
Endurance, at 10 knots per hour 16,000* ile 13,500* 10,000* 26,240* 15,000* | Knots *Query! 
or 9,7 
Side armour, belt... 18in. 12in. bin. none none none | [of deck. 
Armour of upper work 5in. 4in. a none none _ none | [ness on slopes 
Protective deck... ... 3in. and 23in. 2kin. 6, 8, and 2hin. bin. and 3in.| 4in. and 24in. 6in. aud 3in.| Maximum thick: 
Cost ee £604,000 | £607,746 £597, £377,280 || £545, £433,755 
413in. B.L,R/4 10in, B.L.R 6 8in. B.L.R./19-2in.B,L.Rj|1 8in, BLL. R. 29 2in.B.L R | : 
A t 8 8in. ,, (104°7in.Q.F. 124in. ,, | 126in.Q.F.|\26in. ,, 106in.,, |All fitted with 
_—on er 4 Gin. _,, 20 light 16 light Blight |124in. ,, | 24 light { torpedo tubes, 
| 26 light = cs = || 28 light | — : 








showing the characteristic features in the vessels of each 
nation. We have considered the Centurion and Barfleur, 
second-class battleships, to correspond most closely with 
the “ coast-liners ” of the United States; the Edgar class 
with the New York—so far, at least, as regards dimen- 
sions and speed, the streak of 5in. side armour in the 
latter being the chief point of difference—and the Blake 
and Blenheim with the “commerce destroyers” of the 





New World, although, alas, from recent experimental 


16,000 miles would carry them almost round the world 
without replenishing, if required. But their draught of 
only 24ft. will enable them to thread the intricacies of 
the shallow harbours and estuaries around the American 
coasts, whither we should be unable to follow them} 
hence the name of the class, which we cannot, however, 
admit to bea happy one. Our engravings Figs. 1 to 6, p. 206, 
show profile, deck plans, and sections, which appeared in 
Mr. Biles’ paper—already alluded to. The section draw: 
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THE UNITED STATES NAVY—COAST LINE BATTLESHIPS 


(For description see page 205) 


Coast-uine Batrve SHies N° 1,283. Ge 
INDIANA, MASSACHUSETTS & OREGON. ¢ 
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ings exhibit very clearly the armour features, both of 
sides, redoubts, and turrets, which are particularly well 
associated with one another. The sloping walls of the 
American turrets are certainly a most useful modifica- 
tion. Apart from the fact that it causes the horizontal 
thickness of the plates to be several inches greater than 
that of a turret with similar plates but perpendicular 
walls, the probability of a projectile glancing off and 
failing to penetrate into the interior of the turret is 
largely increased. The freeboard forward and aft of the 
Indiana class is about 12ft. only, hence the same diffi- 
culty will present itself as is observable in our own Nile 
and ships of the Admiral class, namely, the impossibility 
of working the great guns in even a moderate sea. In 
the Royal Sovereign the freeboard forward has been 
increased to 19ft. 6in. A peculiar feature has been 
introduced into the American battleships by the cutting 
away of the keel forward almost up to the water line. 
This has been done to facilitate mancuvring power, but 
we question its utility. It brings the ram dangerously 
high, and practically deprives this most important 
weapon of a great deal of its value. The very object 
and raison d'étre of a ram’s existence is that it should 
be in a position to penetrate an enemy’s sides below the 
armoured streak, and it is doubtful whether a blow upon 
the stoutest part of his belt might not be as hurtful to 
self as to the foe. Moreover, as Mr. Biles justly remarks, 
“the cutting away of the gripe certainly involves con- 
siderable loss of displacement.” 

The hull of the Indiana is protected by belts of heavy 


armour 7}ft. wide, turned in forward and aft to sweep | 


around the bases of the armoured redoubts, the whole 
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worked out for all these guns. Each has its own 
magazine almost directly underneath it, below the belt 
deck, and, therefore, protected by thick armour, so that 
there are no “expense” magazines in comparatively 
unprotected positions. Great care has been taken in 
disposing these batteries, so that one gun shall not 
interfere with the line of fire of another, the boats have 
been stowed amidships where the blasts cannot reach 
them, and special strengthening has been given to the 
sides and decks, that they may withstand the effect of 
the great strains brought upon them by the fire of the 
larger guns. The 13in. guns are kept 6ft. above the deck 
at the middle line. Fixed torpedo tubes are carried 
at the bow and stern, and two training tubes, firing 
through din. of protection, are carried on each broadside. 

The engines are twin screw, of the vertical, triple 
expansion, direct-acting, inverted cylinder type, placed in 
water-tight compartments separated by bulkheads. The 
diameters of the cylinders are 34hin., 48in., and 75in. 
respectively ; the stroke is 42in. The condensers are of 
composition and sheet brass, each main condenser having 
a cooling surface of 6353 square feet. The circulating 
pumps are centrifugal and independent. The total heat- 
ing surface of the main boilers is 17,460 square feet, and 
the grate surface 552 square feet. The engines are of 
9000-horse power, and a maximum speed of 16} knots is 
expected, with a sustained sea speed of 15 knots. 

A comparison of the Indiana with our Centurion shows 
that there are points of superiority and inferiority on both 
sides. A glance at the tabular statement will show that 
in point of armour and armament the Indiana is of vastly 
superior strength, whilst her total coal capacity is greater 
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UNITED STATES COAST LINE DEFENCE SHIPS 


including about 75 per cent. of the water-plane area. For- | 
ward and abaft this belt are heavy under-water protective | 
steel decks, sloping at the sides to 4}ft. below the water. | 
Coal | 
bunkers are worked over the belt deck, and belts of | better vessel, as her extra 13 knots speed will enable her 
water-excluding material are worked on the slopes of the | 
Above the belt armour, | 
and extending from redoubt to redoubt, the side is pro- | 


There is also an armoured deck over the belt. 


armoured deck forward and aft. 


tected by Sin. of steel. The water-line belt is 3ft. above 
and 44ft. below the water, and 18in. thick. Rising from 
this at each end are armoured redoubts of 17in. in thick- 
ness, extending above the main deck 8}ft., to meet the 
sloping walls of the turrets. These redoubts protect the 
turning gear of the turrets and all the operations of 
loading. The turrets have inclined walls in the armour 
liin. thick, and are powerfully strengthened. The 
horizontal thickness of the plates is 20in. The side- 
armour belt is backed by 6in. of wood, two jin. plates, 
and a 10ft. belt of coal. The armoured deck over the 
belt is 23in., and the under-water deck is 8in. thick. 
These decks are made up of two thicknesses of 4in. mild 
steel plates, with the remaining thickness all in one plate 
of steel armour. 

The armament consists of four 18in. 35-calibre guns, 
mounted in the two principal turrets, shown in our 
engraving. Their centre line is 17ft. Sin. above the 
water, which gives a slightly higher command than that 
of the new turret battleship Hood now building at Chat- 
ham. The guns can be loaded in any position. In 
addition to these there are eight 8in. guns mounted in 
four turrets within the superstructure, sections of which, 
with their redoubts and ammunition trunks, are en- 
graved. The turrets are formed of inclined armour 8}in. 
to 6in. thick, the redoubts of 10in. and 8in. plates. The 
8in. guns are mounted 24ft. 9in. above the water-line, 
and can fire over the tops of the 18in. guns, having a 
train of 14 deg. across the middle line. These guns can 
pierce, at two miles range, the armour of many of the 
modern armoured cruisers of great coal endurance. 
They can be brought into action early in the engage- 
ment on account of their superior command, and can be 
used with great effect against the lighter-armoured parts 
of battleships. There are also four 6in. guns protected 
by 5in. of armour, having 2in. splinter bulkheads worked 
round the deck, the ammunition being served up inside 
these bulkheads. The ammunition supply has been well 








by one-half than that of the Centurion, although the 
dimensions and cost of both vessels are almost precisely 
similar. But when we come to engine-power and: speed, 
the British battleship proves to be incomparably the 


to exercise twice the manwuvring power of her presump- 
tive foe. And her 10in. barbette guns, although mani- 
festly inferior in penetrating power to the 13in. guns of 
the Indiana, are placed at an elevation of 25ft. above the 
water, whilst the freeboard of the vessel is about 19ft., so 
that they can be worked in almost any weather. This 
feature, combined with the fact that they can be worked 
by manual power alone, in the event of the hydraulic 
gear coming to grief, might give a terrible advantage to 
the more agile adversary in a duel which should take 
place upon the great Atlantic rollers, when in all proba- 
bility the monster guns could not be cast loose, and only 
the 8in. secondary weapons could be opposed to the 
British 10in. guns. It would be, under these circum- 
stances, a trial of the experiment whether four 10in. guns 
or eight 8in. guns possessed the greater power—a test, 
in point of fact, of size as opposed to numbers. In the 
meantime, however, the ten 4°7in. quick-firers of the 
Centurion would not be silent, and their hailstorm of 
projectiles would immeasurably discount any superior 
value which the number of the well-placed 8in. guns of 
the Indiana might be supposed to afford. 

As the New York has already been described, we only 
re-introduce her name to compare her with the Royal 
Arthur, which she nearly resembles, although in some 
points she more closely approaches to the Blake. The 
comparison is, however, hardly a fair one to the British 
vessel, the steam-power being greater in the New York by 
4500 indicated horse-power, and the armament a much 
heavier one; although it is a matter of opinion whether 
the power of the twelve 6in. quick-firers of the Royal 
Arthur would not counterbalance the heavier weight of 
metal carried in the American ship. The speed will be 
about the same in both ships, probably 20 knots. Both 
have very thick protective decks, but the New York has 
the advantage of a partial belt of 5in. armour. The one 
9:2in. pivot gun of the Royal Arthur, being placed upon 
the poop deck, cannot be fired directly ahead, as the top- 
gallant forecastle rises high above it. It would, however, 
be useful for service in any other direction. 

(To be continued.) 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents, ) 





EXHAUST INJECTORS. 


Srr,—There are one or two inaccuracies in your description of 
our locomotive exhaust injector which if not corrected will, we 
fear, convey a wrong impression. 

It is not, as the description says, the supplementary injector 
that starts the exhaust portion of the apparatus, but vice versd— 
t.€., the live steam supply to the supplementary portion is turned 
on automatically by the action of the exhaust injector, and shuts 
itself off automatically as soon as the latter ceases to work. 

Then, again, we do not claim to have been the first to have made 
an exhaust injector for locomotives, but the first to have made one 
sufficiently simple, reliable, and compact, to be of practical utility. 

As regards the injectors supplied to the Lancashire and York- 
shire Railway, it ought to be pointed out that Mr. Aspinall is only 
now fitting his second injector, after having had one at work for 
over a year. Beyond this we have no information as to the results 
obtained on this line. HOLDEN AND BROOKE, Limited. 

St. Simon’s Works, Salford, Manchester, (R. G. Brooke.) 

March 7th. 





ENGLISH AND AMERICAN LOCOMOTIVES, 


Srr,—I should have thought the fact that American goods 
trains were immensely heavier than those in this country hardly 
needed proof. Your quotation from the Interstate Commerce 
Commission Report of 175 tons, refers not to the gross weight of 
the train, but to the weight of paying load carried in it. The 
difference therefore between 175 tons—average paying load—and 
553 tons—gross weight of train, exclusive of engine and tender— 
so far from being ‘‘astounding and apparently irreconcileable,” 
seems perfectly natural. But I should have thought also that all 
reasonable American engineers admitted—I know that many do— 
that an English locomotive was a more economical burner of coal 
than its American rival. With equal speed and identical gradients, 
it seems to me to have been demonstrated that per ton of coal 
burnt the American locomotive hauls fewer tons of train than the 
English one. 

But a locomotive is something more than an economical coal 
burner. It is a machine constructed for the use of the commercial 
department of the railway in the movement of traffic. If it were 
proved —as quite possibly it might be—that a thoroughbred 
developed more foot-pounds of energy per quarter of oats eaten 
than a Clydesdale, it would not necessarily follow that brewers 
would be wise to horse their drays with thoroughbreds. And I 
believe that this analogy really throws some light on the com- 
parison between English and American locomotives. Say that an 
American engine hauls 1200 tons in one train and burns 100lb. of 
coal per mile. Say that two English engines each take 600 tons 
and only burn 401b. of coal apiece. From the locomctive engi- 
neer’s point of view no doubt the English machine is the more 
economical, But coal saving after all is a very small matter. 
Twenty pounds of coal means a saving at the outside of 1d. per 
mile. Against it is to be set, in the first place, the fact that only 
one engine has to be provided by the American company, and 
only one train crew have to be paid their wages. But there is 
much more than this. Far the largest item of railway expenditure 
is what may be called the rent of the line. The rent and main- 
tenance of a mile of English railway may fairly be put down at 
not less than £4000 per annum; say £13 per working day, or 10s. 
per working hour. Now, it takes no longer to runa long train 
through a block section than a short one. The Americans, there- 
fore, are able to charge the rent of the mile of line during the 
five minutes, say, in which it is occupied by their one goods train 
against twice the amount of traffic that wecan. For our 1200 tons 
coming in two trains occupies the line not for five minutes but for 
ten. 

This is a point in the rivalry between the locomotives of the two 
countries which seems to me immeasurably more important than 
any mere question of coal saving, which at the outside can only 
touch a small percentage of total expenditure ; and, as I have 
never seen it mentioned in any discussion of the matter, I venture 
to send you the foregoing letter. My own belief is that, if our 
engines were as powerful as those of America, we should be able 
to avoid a large number of the widenings of line on which such 
vast sums of money have been spent in this country of late years. 
If anyone will compare the carrying capacity of an English line 
with that of an American one he will find—if I mistake not—that 
in the States a tonnage, which with us would be thought enough 
to fill an ordinary double line to its full capacity, is carried with- 
out difficulty over a single track. That the economy of capital so 
effected is enormous, no railway man will, I think, question. And 
the main reason which makes this economy practicable is the fact 
that the enormous power of American locomotives enables a 
maximum weight of traffic to be carried in a minimum number of 
trains. W. M. A. 

London, 





ENGINES FOR SHIPS OF WAR. 


S1r,—I am sorry that I have not time to write a reply to Mr. 
Jennings Campbell’s letter as full as it deserves. Much that may 
be said J must leave at present unsaid. One or two points, how- 
ever, I cannot pass overin silence. First, as to momentum and 
inertia : Mr. Campbell is no doubt aware that in any reciprocating 
steam engine we may regard the whole reciprocating mass as 
centred at the crank-pin, and regard the effort as purely centri- 
fugal. During the first half of the stroke, while the piston is being 
accelerated, the crank-pin has, so to speak, to drag the piston, 
&e., after it. That is to say, the effort on the crank-pin is less 
than the effort of the steam, and this is commonly said to be due 
to the “inertia” of the reciprocating mass. But during the 
second half of the stroke, while the piston is being retarded, 
the effort on the crank-pin is greater than the steam effort, and 
this is commonly said to be a result of the momentum of the 
moving parts. Does Mr. Campbell wish me to say that this also 
is due to inertia? If so, then all I can say is that he is establishing 
a new definition of the word inertia. ? 

I cannot, because I have not time, follow him through the dis- 
cussion of diagrams, which I venture to think are outside the true 
scope of his discussion with me. He has left the main question 
entirely unanswered, namely, that if he cuts off earlier than gin. 
or Zin. in his high-pressure cylinder, he must make his whole 
engine bigger than it will be with either of the cut-offs 
named, other things being equal; and the initial stresses 
in the high-pressure cylinder must be greatly augmented. The 
reason why existing ratios are employed is that they give the 
smallest possible engine for the power, with a given weight of 
steam used per hour. They give very good turning moments, 
and they distribute the power very equably on the three cranks. 
Mr. Campbell would upset all this for the sake of a problematical 
gain. Now, it so happens that there are at work engines with 
different cylinder ratios and cut-offs. Some of these ought to be 
better than others, according to your correspondent. Can he cite 
a single case affording an example of this? In conclusion, I would 
ask him to give me any proof from any authority that ‘‘drop” in 
a compound engine represents waste of fuel; and I would ask him 
to give the theory of that waste if he can, and show how it is 
consistent with the laws of thermo-dynamics in a theoretical heat 
engine. SUPERINTENDING ENGINEER. 

London, March 7th. 





HOW A LOCOMOTIVE IS PROPELLED. 


S1r,—The last paragraph of Mr. Bower's interesting letter, pub- 
lished in your last impression, contains the following passage ; 
‘* What the strains and stresses existing in the framework of the 
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engine have to do with the thrust upon the rail, an entirely in- 
dependent creature, I cannot for the life of me comprehend.” 
From this I gather that Mr. Bower thinks it is the thrust on the 
rail that directly causes the motion of the engine. It is very easy 
to prove that this isa complete mistake. The thruston the rail is 
static, andno more competent to propel an engine than the effort of 
an oar blade on the watercan propela boat. The stresses in the frame 
to which he refers are the real efforts that cause the advance of 
the engine, which is undoubtedly caused to advance, as has already 
been pointed out, by the axle-brass pushing the horn block at one 
part of the revolution, and by the pressure on the forward cylinder 
cover at another part of arevolution. This can be made quite clear 
by the accompanying diagram :— 











Here A is supposed to be the driving wheel, B the crank-pin path, 
C the cylinder. The front cover ae eee to be removed and 
repl by a second piston E, the of which bears against a 
fixed stop F. If, now, steam be admitted to the space G, the 
stress at the rail will remain the same as though the cover was on 
the end of the cylinder. In that case the engine would go forward 
when the connecting rod was in the position shown by the 
dotted line. But the substitution of E for the cover has so 
changed the aspect of affairs, that the engine. will now go back- 
ward instead of forward. If we put a piston similar to E at 
the back end instead of the cover, then, when steam is admitted 
to the space D, the engine will move forward, and generally the 
engine will always move in the same direction as the piston. 

It is clear from this that the engine is only caused to advance 
when steam is on the front side of the piston by the pull exerted 
by the cover on the studs in the leading cylinder flange, which 

ull is transmitted through the frames to the draw-bar. Mr. 

wer will, I hope, now see that the stress on the frames has a 
great deal to do with the advance of the engine, which is by no 
means the result of the thrust exerted by the wheel on the rail as 
he supposes. I need not stop to explain toa mathematician such 
as he is what is the réle played by that thrust. But I may 
remind him that the propulsion of the engine involves the per- 
formance of Work. But no work can be done, no matter how 
great the stress, unless the stress causes motion in the thing 
stressed. But there isno motion produced in the rail, which is the 
one thing stressed, nor in the wheel, which is at rest when it is in 
contact with the rail, which wheel is the other thing stressed. For 
stresses doing work we must turn to those set up between the 
axle-box and horn plate, and between the piston and the cylinder 


cover. 

As to the distance passed over by the piston, I fail to catch the 
application of ‘‘the stone pushing the finger,” to which Mr. Bower 
refers. I suppose he alludes in some way to Newton’s third law, 
which, however, is not in question at all. Since I wrote, however, 
it has been pointed out to me, and I think justly, that the piston 
does go over more ground than the engine, in the same sense that 
the hands of a man rowing a boat pass over a great deal more space 
than the boat does. A homely illustration is supplied by the well- 
known puzzle about the snail who climbed 5ft. up a pole 30ft. high 
every day, and slipped back 4ft. every night. The total height 
climbed was 30ft., but as the snail was twenty-five days in making 
his excursion, he really passed over 130ft. 

A very fair analogy to what takes place in a locomotive would be 
— by the case of two men hauling, say, a canal boat by a 
pole, to the middle of the length of which the tow line was made 
fast. First one man A advances, while the other B remains 
at rest ; for each 2ft. A goes forward the canal boat advances Ift.; 
then A stands still and B goes on, and so on alternately. The same 
effect in a general way would be produced if A walked faster 
than B, and B walked faster than A alternately. The cylinder 
cover _ —_ piston alternately move faster each than the other. 

March 5th. 





Smr,—I have read Mr. A. S. Bower’s communication on the 
subject of piston speed, but I fail to see therein the proof of his 
statements. Hesays, ‘‘ The piston travels fastest, relatively to the 
earth, at one of the two points where the crank makes right angles 
with the connecting-rod.” I would say in reply, that although the 
point where the crank makes right angles in rising is the point of 
greatest effort, it is not also the point of highest speed. Mr. Bower 
will admit that the crank pin in a wheel which is rolling at a 
constant speed, is travelling fastest when at its highest point, and 
is—as shown in my reply to “‘ A Driver”—virtually moving in a 
horizontal line. It is also clear that at any point between B! and C! 
the speed of piston is accelerated, because the crank pin is 
travelling up a curve ; or, in other words, the angle between con- 
necting-rod and centre line of axle—horizontal—is increasing 








a these two points. Therefore the highest speed is attained 
at C}, 

Again, with regard to the velocity of the piston relatively to the 
earth, where the crank pin is imagined to be placed at the rim of 
the wheel, your correspondent states that there is also another 
point where it is nil, viz., at B®, and the piston is moving back- 
ward when between points B? and B*, This, asa general statement, 
is rather misleading, as it may or may not be the case, since it 
“a upon the length of the connecting-rod. 

f the path or crank pin be plotted out, and the radius of con- 
necting-rod be struck from the centre line of the axle, passing 
through point B?, which is on the rail, and the are is found to 
intersect the path of the crank pin, then at any point where the 
end of the connecting-rod comes within this path, the piston is 
travelling backward relatively to the earth, and at the point where 
the final intersection takes place the velocity of the piston is again 
nil. But, if the connecting-rod is of ordinary length, as I naturally 
considered it, this intersection does not occur, and the only point 
where velocity is nil would be as stated in my first letter, viz., B, 

Smedley-lane, Manchester. C. D. ANDREW. 

March 7th. 





Sr,—A rather absurd slip occurs in my reply to “‘ A Driver,” 


upon this subject. 1+ nw 37 and 1 - im should obviously, 








by the context and numerical results, have been— 
14.437 ana - 7 
6 x 34 6x3} 

I made the mistake myself, I expect, when copying from 
the original pencil, as it does not exist there. nn you for 
correcting the same in anticipation, AntHony 8. Bower. 

St. Neots, Hunts, March 7th. 





RETAINING WALLS. 


Smr,—With regard to inquiries of ‘‘ Student” in THE ENGINEER 
of February 19th, I think that 
he will find some difficulty in A 8 .C¢ 
showing why he makes the / 
assumption that the pressure / 
against the wall is due to the 
prism of earth BG C. That 
the pressure against the wall 
is tan a, may be shown as 
follows :— 
Let T= pressureagainst unit 
length of wall. 
And W = weight of unit vol- 
ume of earth. : 
Then T = V+ BC 1- sin @ 
2 1 + sin @ 
But @=90 - 2a,.*. sin 6=sin (90 — 2 a) = cos 2a, 
pW. BC? 1-cos2a_ W-.BCO, 2, 
2 1+ cos2a 2 


Now, BG =BC tana... T= © -BC-BG 
Sone eae 




















tan a But 


> 
- T= Wtane 


J.D. 
Magherafelt, February 23rd. 





Srr,—I beg to submit the following as the correct method, in 
answer to “Student’s” inquiry. Sup a wall with vertical 
back supports a mass of earth against it, the earth tends to give 
way by sliding wh some oblique plane CB as in figure ; then 
wedge of earth A BC is kept in equilibrium under action of its 
weight W, reaction of wall T, and reaction R, on plane of sliding. 


4 8 














Now, according to the principle of least resistance, reaction R 
will make an angle with the normal to the plane C B, which is 
least consistent with the establishment of stability, Call this 
angle @, which is the angle of repose of the soil. 

ZWR=90 - (a + 9) 





ZTR=a+ 9 

Sine WR _ T _ Sin[90 - (a+ 9)] 
Sine TR W ”} Sinja+@) — 

_ Cos (a + >) _ 

~ Sin (a+) ne + 

Now area of wedge of earth A BC 
= 4h? tana 
and W = $i? tanaG. 

te = weight of unit quantity of earth. 

*. T= Woot (¢ + 9) 


= 4G. A* tana cot (a + 9), . @® 
But wall must be capable of standing greatest value of T, or in 
other words, which is angle a of the plane of sliding, which makes 
T a maximum. 
Differentiating Equation I., we get— 


aT _ £Ge A? Sin (2) (a + $)-sin2a 
da °” ~ Gos? asin? (a + >) 
Putting this equation = 0 we find 
a= ~~ ® satisfies the equation. 


Substituting this value of a in Equation I., we get 
Tmax = 4 Ge h? tan? {= - $) 


1 - sing 

1+sing 

which is of the form given by Rankine. JULES CONRADI. 
53, Crowndale-road, London, N.W., March 7th. 


= 4G. h? 








Srr,—I have not Jacob’s ‘‘ Retaining Walls” at hand to refer to. 
I take it the full proof of the proposition to which ‘‘ A Student” 
refers is not given there. The theory referred to really assumes a 
particular kind of structure of the earth, and Rankine’s, and more 
exhaustive later investigations, have shown the assumptions 
therein involved to be in many ways unsatisfactory. However, 


A a 











taking for ted the part of the proof by which the triangular 
block BCG is obtained, the remainder, to baw that P = W tana, 
is as follows :— 

From K draw K L perpendicular, and from O, at one-third of 
C B, draw O L horizontal, these meet on CG at L; since K is the 
cof g of the triangle BC G, and O L is therefore one-third of BG. 
Also from K draw K R, making the angle R K X with K X—drawn 
perpendicular to CG—equal to @, the angle of repose. Then the 
triangular block C BG is to be kept in equilibrium by three forces, 
the pressure of the wall in the direction OL; its weight in the 
direction K L ; and the reaction of the rough - CG parallel 
to KR, but applied at L, This last force will be applied at L 








| 
since CL is a third of CG, and the pressures are everywhere 
supposed proportional to the depths. Hence the three forces are 
proportional to the sides of the triangle LK R, and it is easy to 
show that the angle L K R =a, giving at once LR=KL tan a 
or P = W tan a, where P is the horizontal pressure of the wall, 
and friction of the earth against it is neglected. ‘A Student” 
left out of account the reaction parallel to K R of the rough plane 
CG, which is one of the forces which keep BCG in equilitrine 
as well as the condition, also necessary for equilibrium, that this, 
and the other two forces, must pass through the same point, F 
The theory is, as I said, imperfect, as it requires the pressure of 
the wall to be wholly normal, and involves a structure of the earth 
which makes the initial line of cleavage or failure C G straight 
conditions not fulfilled by actual earth, very often not even 
approximately. More complete mathematical investigation has, as 
I said, shown, what indeed is often forcibly pointed out by failures 
of retaining walls in practice, that the weight per cubic foot and 
angle of repose of earth are not by themselves sufficient data for 
determining its pressure. The additional data theoretically re 
quired are of a kind not easily ascertained. For instance, the 
precise effect produced by ramming earth behind a wall in layers 
sloping away from it, or the subsequent effects on earth, whether 
rammed or not, of oe draining through it, which may be 
considerable, to say the least. scenes eal of 
Belfast, February 22nd, Maurice F, FrrzGerarp, 


THE OSCILLATION OF RAILWAY VEHICLES, 


Sir,—In your issue dated 2nd December, 1887, pages 445-6, is 
an interesting article by Professor A. G. Greenhill on the above 
subject, entitled ‘‘ High and Low Locomotives,” though it scarcely 
mentions locomotives, but treats of vehicles generally. He treats 
it analogously to the oscillation of ships, and shows how that 
steadiness and ease in running of wheeled vehicles on springs is 
best secured by making the period of the vibration of the springs 
as long as possible. He shows that the general oscillation of a 
vehicle on springs, as of a ship, is a combination of three kinds of 
simple oscillations—(1) Vertical or ‘‘ scending,” (2) ‘‘ rolling,” and 
(3) ** pitching,” each of which he analyses mathematically, comparing 
them with the small oscillations of a pendulum, and using the 
length of a simple equivalent pendulum as a measure of the 
character of each kind of oscillation analysed. For each of these 
he gives equations for the length of simple equivalent pendulum in 
terms of certain dimensions of the carriage as follows :— 


If 1, = length 
= 


ls 
a 
b 


of pendulum for ‘ scending” oscillation. 

* rolling’ mm 
» ” “pitching” —,, 
half distance of centres of springs across carriage. 
= half longitudinal spring base. 
c = initial compression of springs due to weight of carriage, 
hk = height of centre of gravity above top of springs. 
radii of gyration of carriage body about longitudinal and 
transverse horizontal axes through its centre of gravity 
respectively—in correspondence with /, and /;. 


=~ 


ale 
3J 
Then 
=e ee Senmnee? Secs aus sake Ramesh Ree us ee 
Lae Bt 
" a—ch 


+B, for four-wheel vebicles 
Be—ch 


24 }2, . ° 

al “5 for six-wheel vehicles 
Be-ch 

In connection with equation II., he observes that in cases where 


his greater than = the springs will not hold the body of the 


=e 


or $c 


carriage upright, but it will take a list to one side or the other, 
exactly like a ship not properly ballasted. He does not say so, 
but it may be inferred that a similar observation may be made of 


equations III. and IV., namely, that if 2 be greater than a the 
> 


body will dip at either one end or the other. 

From a consideration of the form of the above equations he con- 
cludes that to obtain steadiness and ease in riding 4), /,, and /, 
must be as long as possible, as pointed out in the beginning. 
There are three ways of doing this:—(I.) To increase c, that is, in- 
crease the flexibility of the springs. (II.) To diminish a—for rolling 

—by placing the springs inside instead of outside the wheels. He 
does not definitely state so, but leaves it to be inferred that /—for 
pitching—should be similarly diminished, that is, to diminish the 
lestealtent spring base. III.) To increase i, that is, raise the 
centre of gravity of body higher above top of springs. The fore- 
going isa partial précis of the Professor's article, with only his 
notation slightly modified to make matters clearer, and a few of 
his phrases put into more correct technical form to avoid possible 
misapprehension. The main conclusion is that to insure an easy 
swinging motion a high centre of gravity is necessary, as in the old 
mail coaches with their narrow gauge of wheels and piles of luggage 
on their roofs, and as also in the best types of modern locomo- 
tives. THE ENGINEER had in a previous article, dated Septem- 
ber 17th, 1886, page 232, very forcibly impressed the same views 
on its readers, of the truth of which I shortly before observed a 
very practical illustration in the case of a badly-designed omnibus 
plying in a certain English town between an hotel and the railway 
station. When the omnibus had no top load riding in it was in- 
tolerable, so fearfully did it jar and shake the passengers inside ; 
but when in addition it had a good heavy load of luggage on top, 
its riding was so improved as to cause little or no complaint. 

I would now beg to ask Professor Greenhill or any of your other 
readers interested in the subject, the following questions :— 

(1) If Proposition I, be correct, why is it that carriages with very 
flexible springs often have a tendency to be too lively! Bogie car- 
riages, especially, will, at times, develope a distinctly seasick 
rolling motion. 

(2) Has the use of springs placed on the inner side of the wheels 
with inside journals ever been tried for railway coaches, and with 
what effect! Is it found that engines with inside journals can 
take less flexible springs than those with outside journals? If Pro- 
position II. be correct, such should be a fair deduction. : 

(3) If former part of Proposition II. be correct, it would be advis- 
able to place the bolster springs of bogie vehicles as near together 
towards the centre of the bogie truck as possible, so long as the 
condition 4 < @ for preventing list is maintained. The current 
poasticn, however, is to spread them as far as possible. Why is 
this so ? 

(4) Again, if the latter part of Proposition II. be correct, long 
bogie vehicles ought to pitch worse than shorter vehicles. How is 
it that current practice and opinion is contrary to this pro- 
position ? . 

(5) Again, considering each bogie truck as a separate vehicle carry- 
ing a load equal to half the body, the latter part of Proposition II. if 
correct, would indicate the advisability of very short longitudinal 


spring base, so long as the condition h < = for preventing dip is 


maintained. Does this explain the philosophy of using equaliser 
bars in bogie-trucks with the bearing springs on them carried 
towards the centre of thetruck? If so, why is this practice now 
being largely abandoned in favour of placing the springs immée- 
diately over the axle-boxes? Again, onthe same considerations, 
oe | not the latter arrangement be always accompanied by the 
shortest possible wheel-base for the truck ? 

(6) Again, the latter part of Proposition II., if correct, would, 
from a consideration o' uation [V., explain why it is that 


six-wheel coaches always ride easier than four-wheelers of other- 

wise the same dimensions. Is this surmise correct ? 

ont) Is there any simple approximately correct method for cal- 
lating £, and ks, respectively the radii of gyration longitudinally 
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and transversely of the carriage body, with its under-frame and 
other accessories carried on the springs! Professor Greenhill 
remarks that the general equation is 


k2 
ee pty 
whence we get k= JUD; 
but this is useless, / being itself an unknown quantity until / is 


determined. F 7 . 

(8) In addition to the foregoing, can the most suitable relation- 
ship between the flexibility—that is, the initial my sage the 
outside or frame springs, and that of the inside or bolster springs, 
of a passenger bogie-truck be mathematically demonstrated? It 
should be borne in mind that the frame springs are the primary 
system receiving shocks first, and only such shocks as are not 
sbeorbed by them are transmitted to the secondary system under 
the bolsters. On this consideration I prefer making the frame 
springs more flexible than the bolster springs, and by doing so I 
find that both the ‘‘seending” and ‘‘rolling” oscillations of the 
body are reduced to a minimum. The general practice is, how- 
ever, 1 believe, contrary to this; and it would be interesting to 
learn how far mathematical analysis can show what the correct 
yractice is. 
; 1 am sure many besides myself will be obliged for a full and 
clear reply to each of the above questions, with explanations where 
needed why current practice appears to contradict Professor 
Greenhill’s conclusions, C. E. Carpew, A.M. Inst. C.E. 

Locomotive and Carriage Superintendent’s Office, 

Burma State Railway, Insein, Lower Burma, Feb, 13tb, 





SUPERHEATED STEAM. 


Sir,—Lord Rayleigh touches on a most important question, which 
merits the attention of all interested in the economy of prime 
movers. Few have troubled themselves with determinations of 
temperatures and pressures within a steam generator. Ebullition 
means work, and the performance of work involves cooling ; hence 
the temperature of steam in the steam space of any boiler is lower 
by several degrees than the temperature of the steaming water. I 
have failed to find any record of this important truth, and shall be 
glad to know if my observations have been anticipated. 

Professor Cotterill in his work on the steam engine—page 33— 
referring to the process of formation of steam under rising pressure 
in a closed vessel, says :—‘* The mixture of steam and water must 
be supposed so treated that the temperature is sensibly uniform. 
If the experiment were tried without proper precautions, the 
steam would probably be found to be of higher temperature than 
the water, that is, ‘it would be superheated.’ So far as my 
observations go, this is impossible, and the steam is never super- 
heated by compression in a closed vessel in contact with water. 
In a small experimental boiler the records of temperature indicated 
as follows :— 


Temperatures in Model Boiler working up to 10 lb. Pressure. 


Water temperature, 


Steam temperature, 
l}in. below upper 


| Pressure. 
thermometer in steam 


| Lbs. per square 
| inch. 


level. space. 
Deg. Fah. Deg. Fah. | 
100 87 | _ 
120 106 | me 
140 126 | ae 
158 145 | — 
174 164 —_ 
188 179 _ 
200 192 _ 
212 205 | jan 
215 212 | oan 
226 222 5} 
236 233 95 
239 235 10 
239 235 10 
239 235 | 10 


To avoid supersaturation of the steam it must be separated as 
romptly as possible from the water, which it projects, more or 
ess, into the steams pace. It is this which renders it so important 

in practice to secure the most active circulation. Provision for 
this, whereby the water falls whilst the steam rises, can be made. 
Uniformity of temperature of the boiler contents is of the utmost 
importance. I was recently told by an able engineer, connected 
with the Midland Railway, that the unequal expansion of the 
boiler plates in locomotives on getting up steam was not only 
disastrous in its , but impossible of i 
Pursuing thermometric experiments, I found this not to be the case, 
and - a first trial of suitable apparatus I obtained the following 
result :— 


Model Locomotive Boiler showing Hottest Water at the Bottom 
under 212 deg., October 24th, 1891. 
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deg. deg. deg. deg. deg. |deg. deg. deg.| deg. 
Upper level above fire .. .. 60 | 80 90 100 110 /120 130 | 140} 150 
Temperature below furnace .. 60 | 65 | 70 | 76 | 82/90 96/107] 114 
Upper level above fire .. .. 160 170 |180 190 196 198 199 | 204} 209 
Temperature below furnace .. 122 134 156 176 200 i204 206 | 208 | 209 
Upper level above fire .. .. 212 |212 | — ey ES = —|j-|- 
Temperature below furnace .. es a 


210 (212 | — 


Lord Rayleigh’s suggestion to use liquids of higher boiling point 
than water, such as saline solutions, to get hotter steam whereby 
to raise the upper limit of temperature in a steam engine, is not 
feasible. Increased elasticity of steam or increased tension was 
long since shown by John Sharpe—‘‘ Annals of Philosophy,” 
vol. i, page 459, 1813—to be due to a corresponding increase in its 
density. He pointed out that at 212deg. the density of steam 
was 150 times greater than at 32 deg., and at 252 deg. is was twice 
as great as at 51 deg. Increasing the density of the liquid does 
not help us, but liquids of lower boiling point yield vapours of 
higher density than steam at equivalent temperatures. Anhydrous 
ammonia vapour exerts a pressure of 4 atmospheres at 32deg. and 
its density is about 0°2; whereas at 120 deg. Fah. the pressure isin 
round figures 285 1b. on the square inch, and its density 0850. 


Properties of Saturated Steam as Compared with Saturated 
(Anhydrvus) Ammonia Vapour. 





























Steam. Anhydrous ammonia, 

Lbs. per | Weight of | Lbs.per | Temp. | Weight of 
square inch | Temp. in steam in | Square inch in vapour in 
above the | Fah. deg. Ibs. per | above the Fah, | Ibs. per 
atmosphere. | cubic foot. |atmosphere.| deg. | cubic } al 
| Deg. | Deg. | 
15 249°8 “07344 14°744 | 0 “1060 
30 273°9 "10790 | 82 | 20 “1639 
60 807°2 17498 | «57607 | 40 | +2428 
120 =| 8498 30608 | 113 70 "4096 
165 | 872'8 * 40058 90 = | *5587 


| 164°7 


Regnault, Frost, Fairbairn, Tate and others have shown that 
the rate of expansion of superheated steam is almost identical with 
that of air and other permanent gas, if calculated not too close 
to the temperature of maximum saturation. In passing steam 
through pipes heated by the hot gases from the furnace, the effect 
is not much, if any, better than using atrap to separate the water 
of condensation. It is obvious that for steam to pass from a boiler 
into a superheater the latter can only be at the same pressure as 
the boiler, or somewhat lower, and the gasification in transit is not 
attended by increased density nor exalted tension ; hence the 








failure of ordinary superbeaters. Practical engineers—makers of 
high-pressure engines for the trade—discovered long since that 
compression of steam at the end of each stroke, or steam cushion- 
ing, notwithstanding certain theoretical disadvantages, yielded an 
average efficiency greatly in excess of free discharge of steam from 
the cylinder. In this case superheating, of course, occurs, by 
compression, under circumstances of exalted tension; hence the 
economy. Hook’s law, Ut tensio sic vis, cannot be translated into 
Ut calor sic vis. JOHN GAMGEE. 
The Laboratory, 3, Church-street, Westminster, S.W., 
February 27th. 





DATA ABOUT THE REACTION OF THE SUN’S RADIATION. 


Sir,—Energy of solar radiation (also letter in THE ENGINEER of 
January Ist), deduced from experimental melting of ice on the 
earth’s surface = 7000-H.P. per square foot of sun’s surface. 
Calculated reaction or pressure due to radiation = 27 grains per 
square foot of solar surface, inferable simply from the above 
velocity with which a known amount of energy is thrown off; 
also in accord with the established electro-magnetic theory of 
light. Therefore, total reaction or pressure on sun attendant on 
its radiation (sun’s radius = 427,000 miles), estimated from area of 
solar surface = 108 billion tons, 

Effective reaction for propelling sun through space, if it 
radiated from one side only = 27 billion tons (i.e., when projected 
on area of a great solar circle). Supposing a difference of 1 per 
cent. in the radiating powers of the sun’s two polar hemispheres, 
owing to accidental inequality in distribution of radiating material 
or temperature, then an effective reaction (tending to propel the 
sun in the direction of its axis) of 270,000 million tons would 
exist. Weight or mass of sun (specific gravity 1:364) = 1800 
quadrillion tons, 

Dividing the weight or mass of the sun by the effective reac- 
tion (or, of course, subtracting their logs.), we have:— 

27°26055 = log. weight of sun. 
11°43136 = log. effective reaction. 


15°82919 = log. number of times reactive force is less 
than gravity, or the sun’s weight. 
So that to generate a velocity of 32ft. per second in the sun, 
which (obviously) a force equal to the sun’s own weight would 
achieve in one second, we require as many more seconds of time 
as the reactive force (effective) is less than the sun’s weight. 
Accordingly the number corresponding to the above logarithm 
15°82919 will express the number of seconds demanded to generate 
a proper motion of 32ft. per second in the sun. Reducing this to 


years, 
1582919 
7°49880 = log. number of seconds in one year. 


8°33039 = 213 million years. 


Z.e., in 213 million years the reaction of radiation (supposing 
radiation of the two polar hemispheres of the sun to vary 1 per 
cent.) will produce a velocity of 32ft. per second in the sun. So 
that (under the same conditions) in about 400 million years the 
reaction of radiation would produce a velocity—or proper motion 
—in the sun equal to forty-three miles per hour, amounting to the 
speed of an ordinary railway train, as we may say. No doubt the 
radiation was, ceteris paribus, more effective in producing motion 
in former times, owing to the greater temperature and augmented 
surface of the sun, which was probably more of a nebula than 
now. According to the late Dr. Croll, the sun must have existed 
sixty million years as the very lowest limit demanded by geological 
time—the denudation of rocks, &c., on the earth’s surface. 
Hence, since the earth itself had a fiery origin (according to 
decisive evidence), the generation or origin of the sun must, of 
course, be placed much further back in time. 
I find that Dr. Croll, in the Philosophical Magazine, May, 1868, 
‘“* On Geological Time,” says, viz. :—-‘‘ If the glacial epoch be placed 
at so remote a period as 850,000 years ago, then it is very probable, 
as Sir Charles Lyell concludes, that the beginning of the Cambrian 
eriod will require to be placed 240 millions of years back” (page 
367). But Dr. Croll mentions an apparently formidable obstacle 
in the way of such a long past duration of the earth, viz., that the 
sun would inevitably have been so hot—judged from the present 
rate of cooling—at that remote period, as to occupy quali the 
earth’s present orbit in nebulous form. He says, viz. :—‘‘ But if the 
sun had originally possessed the amount of energy supposed—i.e., 
demanded to explain geological time—then his volume would have 
extended beyond our earth’s orbit, and of course our earth could 
not at that time have existed as a separate planet”—page 372. 
Dr. Croll does not suggest any means of solving this difficulty; 
but I may note here the fact of having pointed out in Nature, 
March 28th, 1878, page 423, in regard to this, that from the fric- 
tion of meteorites and the ether the earth’s present orbit could not 
possibly have been its original orbit, but the earth may have been 
so much further from the sun formerly as to nullify by distance 
very much the primordial high solar temperature, and to permit 
the sun in primitive nebulous form to occupy even the earth’s 
resent orbit. So therefore, it appears, geological changes could 
com gone on even then, and there is no difficulty to assuming any 
age for the sun ry for explaining geological facts. There- 
fore we may see that 400 million years of radiation, or considerably 
more, may, under the above conditions, be* quite possible. The 
evidence of geology as to past duration cannot, moreover, be said 
to be vague, but very positive, and got by actual measurements, as 
we know. 
Hamburg, February. 
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ENGINES FOR THE ELECTRIC LIGHT. 


Sir,—The letter of your correspondent ‘‘I. I. I.” contains a 
great deal of information tolerably familiar to many engineers, 
and is entirely silent on the subject that needs publicity. If your 
correspondent had paid attention to my first letter, he would have 
readily seen that what I asked for was not so much information 
we success as information concerning failures and break- 

owns, 

I am quite content to concede that the Willans engine will run 
for ten years, or even twenty years, if that will satisfy ‘‘I. I. I.,” 
but even he will admit, I suppose, that the Willans engine is not 
immortal ; and as he evidently knows all about it, is it too much to 
ask him to tell your readers in what way it generally fails when it 
does fail? If it does not go to pieces all at once, then it fails by 
degrees—a bit ata time. I want to know which bit, in his expe- 
rience, fails first and has to be replaced. The simplest plan would 
be to say what is the maximum sum he has known to be paid for 
repairs of a Willans engine of fair size, say indicating 50-horse 
power, in any one year. This is information that will go home to 
the hearts of steam users. 

I know of an instance in which a slow-speed horizontal mill 
engine by a Belgian firm ran for ten years without the outlay of 
one sixpence in repairs. The letting of the brasses together was 
done on Sundays by the engineer in charge. The piston was not 
drawn for ten years, and it was in fair condition and steam-tight 
at the end of that time. ‘I myself indicated and reported some 
years ago on a Watt engine, made in 1819, which had worked 
twelve hours a-day for forty-four years, and had the original 
brasses in. This engine had cost next to nothing for repairs. I do 
not suppose that any high-speed -engine will give such results as 
this, But I gather from ‘I. I. I.’s” letter that something like it 
may be expected. But I do not want to know what may be 
expected. I want to know what has actually taken place. Surely 
your correspondent or someone else who has used the Willans 
engine can give some information. I am told many things good 
and bad of it. Let us have the facts. One thing, for example, 
that I have heard is, that dirty steam will ruin the piston valves, 








even going so far as to set them fast and lead to a breakdown. 
Has this ever happened? Would I be quite safe in putting a 
Willans engine to work with a water-tube boiler, which primes 
furiously if it is not cleaned out once a fortnight ? 

I am not, I need hardly say, an engine builder. I have no trade 
rivalry feeling to prejudice me. But the letter I have written is 
really the outcome of a demand for information made by friends 
and clients, and I am in certain respects only the mouthpiece of 
others. Will none of the slow-speed gentlemen come forward with 
their experience ? A Voir 

London, March Ist. _ 





THE CHANNEL FROM PRESTON DOCKS TO THE SEA. 


Sir,—Preston people do not understand what is meant when I 
tell them they have no channel from their docks to the sea, and 
though, no doubt, your readers understand, yet what I shall tell 
you in this letter will be useful information. 

What is the channel? The answer is, It is the channel of the 
river Ribble from Preston to the Irish Sea. 

Up to 1837, only very small craft could come to Preston. Vessels 
arrived at Lytham and loaded their cargoes into shallow-draughted 
boats, which conveyed the cargoes up to Preston. After 1837, in 
accordance with the report, which now lies before me, of those 
eminent river engineers, Messrs. Robert Stevenson and Sons, of 
Edinburgh, the river Ribble was straightened, and the rock near 
Preston in the channel blasted out. These vessels, which formerly 
got to Lytham, were then able to come on to Preston, The draught 
of these vessels was that of ordinary coasters, 10ft., 1lft., and up 
to 13ft. The channel is able to carry up to-day no deeper 
draughted vessels than it was in 1853, after the improvements 
carried out as ordered in Messrs. Stevenson and Sons’ report ; and 
if Preston people had done as they were told in that report, these 
docks would never have been made, because they were then told if 
they wanted deeper draughted vessels to come to Preston it must 
be by a canal. 

When Preston got its Act of Parliament in 1883, it was stated 
before Committee of the House that there was a channel from the 
bar to Lytham, eight miles out of the seventeen to Preston Docks, 
30ft. deep at dead low water spring tides—‘‘ wide enou~h and deep 
enough for ocean vessels to pass up and down.” Where that 
channel is I do not know. All I know is that it cannot be found 
on the Admiralty chart, and when I have been coming up to 
Preston from the bar in a yacht drawing 3ft. of water, I have had 
two hours to wait for the tide to come, because I was aground ; and 
that is not the worst of it. The difficulty is to find the channel, 
such as it is, It is crooked, and never in the same place long together, 
and when you get on the sandbanks, if it is not a high spring tide, 
you may be kept there for days, because on the banks the neap 
tides do not even cover some of them. And herein comes the 
most awful thing of all, they have gone and put the Preston Docks 
some 15ft. below these very banks, and the channel of the river 
Ribble up to Preston Docks is at the dock entrance, some 15ft. 
above the dock. 

The truth of this statement has been disputed, and therefore 
I give the facts on which I base the assertion. The levels are 
as follow. i have checked the figures with the Admiralty 
charts, soundings, and the map given in the final report of the 
Ribble Navigation Commission :—Top of quay walls of Preston 
Docks, above Ordnance datum, 23°87ft.; floor of Preston Dock, 
below Ordnance datum, 16°13ft.; depth of dock, 40ft.; river 
bed at Preston, within kalf a mile of entrance to dock, is close on 
Ordnance datum, which is 4*75ft. above Old Dock sill, Liverpool, 
0-00ft.; level of the bar, below Ordnance datum, 16°75ft.; the 
sandbanks between Lytham and the bar vary in height above the bar, 
and are yearly increasing in height, at present they are from 15ft. 
to 20ft. in height—say average level this year is, above Ordnance 
datum, 1°00ft.; the river Ribble at dock entrance at Preston is 
thus, say, below Ordnance datum, 1°13ft.; dock, below river 
Ribble at Preston, 15ft. 

You will understand, therefore, the Ribble Navigation Com- 
missioners saying in their report that the dock is “‘ useless until 
the channel be greatly improved.” And when they further say it 
will take £816,000 to remove the sandbanks, Preston only says ‘‘ we 
have a channel from Preston Docks to the sea, and we care not 
what the Ribble Navigation Commissioners say.” To-day there is 
not a single vessel at the quay wall at Preston, neither was there 
last Sunday, or Monday, or Tuesday. This makes no difference to 
Preston people. G. Henry Roserts, C.E, 

87, Fishergate-hill, Preston, 

March 5th. 





THE NON-LUMINOSITY OF THE BUNSEN FLAME. 


Sir,—I have noticed Prof. V. Lewis’ summary of the cause of 
loss of luminosity of the Bunsen fiame (see page 189, ENGINEER, 
March 4th, 1892). I have also read a series of articles by Mr. B. 
A. Thwaite, in the Journal of Gas Lighting, on ‘‘ Luminous and Non- 
luminous Combustion.” The latter states, ‘“‘ That the non-Juminovs 
character of combustion of the Bunsen burner is due to the almost 
pari passu, or simultaneous oxidation of the hydrogen and carbon.” 
That the influence of nitrogen in cooling is nz, is proved by the 
intensely luminous light given by Herr Welsbach’s zirconium 
mantle | Boome The photometric efficiency of the light resulting 
from the Bunsen non-luminous combustion is very high. With all 
deference, I should say that the causes1, 2, and 3 given by Prof. 
Lewis are merely imaginary, and that the fourth cause is wrongly 
stated. If he confined it to the statement that oxidation is the 
principal factor, he would be more correct. : 

Jas. W. VICKERS, Stud. Inst. C.E. 

153, Kingsley-road, Prince’s Park, 

Liverpool, March 7th. 








NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Engineer: Harry G. Andrews, 
to the Firebrand, to date March 3rd. Acting Engineer: John A. 
Vaughan, to the Rainbow, to date March 4th. 


THE INLAND NavicaTION ConGRESS.—A numerously-attended 
meeting of the representatives of all the German Unions interested 
has passed, the Berlin correspondent of the Standard says, the fol- 
lowing resolution with regard to the International Inland Navi- 
gation Congress to be held in Paris in July:—‘‘ Considering that 
the participation of the Germany Canal Unions in the Paris Con- 
gress is necessary in the interests of German Inland Navigation, 
that further, the co-operation of all the German Canal Unions as 
a united whole is best fitted to represent Germany worthily abroad 
in accordance with the importance of her inland navigation, and 
thus, at the same time to express the unity of Germany; 
and that, finally, the union of the members of all the Canal 
Unions who take part in the Congress will serve to increase 
and secure the influence of Germany on the deliberations 
and resolutions of the Congress, it is resolved to request all the 
canal unions of Germany to take part in the Paris Congress, under 
the designation ‘Central Union for the Furtherance of German 
River and Canal Navigation,’ to make the preparations for 
participation in the Congress and in the Exhibition connected with 
it in co-operation with the Central Union, and to appoint delegates 
to represent the Central Union at the Congress; secondly, to 
request shipbuilding establishments and navigation companies to 
send in models of German river and canal vessels for the Exhi- 
bition, and to appoint delegates; thirdly, to address the latter 
request to the chambers of commerce and other corporations con- 
nected with the German Canal Unions; and, fourthly, to entrust 
the German committee appointed for the Congress, supplemented 
by representatives of the branch unions, navigation companies, 
chambers of commerce, &c., with the execution of all these 
resolutions,” 
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NEW ELSWICK DISAPPEARING CARRIAGE 


FOR SIX-INCH B.L. GUN 
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FIRING POSITION 


NEW DISAPPEARING ELSWICK GUN | 
MOUNTING. 


_ Tue following description with the accompanying engrav- 
ings, which we have succeeded in obtaining from Elswick, will 
give our readers the general principles embodied in a design 
which, in several features, is a new departure. The piece 
here shown is the 6in. breech-loading gun Mark IV. The 
mounting is specially designed for the Gin. quick-fire gun. 








The advantages of having a gun mounted on a disappear- | 
| ing carriage are now too well known to need recapitulation. 
It will suffice to say that hitherto it has only been success- 
fully carried out by employing compressed air and a liquid, 
on what is known as the hydro-pneumatic system, with 
which there has always been certain accompanying dis- 
advantages, the principal of which are the necessity of 
using air pumps, lowering pumps, pressure gauges, recoil | as otherwise, owing to the carriage having to stand a long 
valves, by-pass valves, cup-leathers, and packings, all of which 


give trouble in inexperienced hands, and so discount to a 
great extent the value of the disappearing mounting. More- 
over, the cylinder cannot be emptied of liquid to guard 
against frost or for examination without all the air pressure 
being blown off, and, unless air reservoirs are employed, 
several hours are required to pump up the air supply again. 
It is particularly necessary that there should be no leakage, 


time with pressure up, a very small escape either of 
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air or water would reduce or entirely let off the pressure. 
Recognising these facts, Elswick has recently designed a 
new disappearing carriage, which has, among others, the follow- 
ing advantages :—(1) No pumps of any sort are required ; (2) 
there are no pipes about it at all; (3) no cup-leathers or other 
packings are used ; (4) there are no valves whatever; (5) no 
pressure gauges are wanted, as no air pressure is used, its 
place being taken by steel springs; (6) the recoil press is 
practically a plain cylinder, standing almost vertically in 
the centre of the carriage, and constructed so that there are 
no joints or packings needed ; (7) the liquid used in the recoil 
press is buffer oil, and the recoil press and ram are of bronze, 
so that no question of rusting can arise. Oil cannot be used 
in the high-pressure cylinder, as it is found to froth too much ; 
(8) the gun is shown in the loading and firing position in 
Figs. 1 and 2 respectively, can be lowered by turning a crank 
handle in connection with gearing which is arranged so as to 
slack off some of the springs, or without slacking off the 
springs, by a small block and tackle attached to the breech 
end of the gun. 

The makers have also embodied the following improvements 
in this mounting :—(a) Automatic sighting gear, the same as 
has been so successfully applied to turret guns for the Navy ; 
(b) a sighting platform—A in Figs. 1 and 2—placed at the 
side of the gun clear of its recoil, and fitted up with training, 
elevating, and firing gear, so that the eye may be kept on the 
target up to the moment of firing; (c) a pair of reflecting 
mirrors, moving with the leaf of the tangent sight B, by 
means of which the sights can be seen from below the shield. 
It should be noted that no inaccuracies can arise from the 
use of the mirrors, as the actual sights are reflected in 
them, and they are arranged so that the image is not 
inverted. Night sights and a telescopic sight can be used if 
required; (d) various alterations and improvements about 
the shield. 

These advantages are obtained by designing and construct- 
ing the carriage in the following manner :—The weight of the 
gun is counterbalanced in any position of its path by steel 
springs, designed so that at every point there is always a 
proper proportionate amount of spring power to support the 
gun, with a trifle in excess, to cause it to rise to the firing 
position if allowed to do so. This counterbalancing of the 
gun is in no way connected with the recoil press, but is an 
action carried on independently of it. The strength of the 
springs can be regulated by compressing them or allowing 
them to extend, by ascrew and nut arrangement worked bya 
hand-wheel. When the springs are sufficiently slacked off, 
their tension is insufficient to support the weight of the gun, 
and it lowers to the loading position. This gear therefore 
takes the place of the lowering pump of the hydro-pneumatic 
disappearing carriage, but has the advantage of taking less 
time and labour. There is no danger that too much of the 
supporting power be removed, because the springs can only be 
slacked a definite amount sufficient to lower the gun carefully, 
but not to let it fall at a dangerous speed. The recoil press 
would also check any undue speed. The springs are placed 
in compression, not tension, so that the breaking of a spring 
would be a matter of no great moment. It is not, however, 
at all likely that a spring will break, as experience has shown 
that the same pattern of spring in the 6in. quick-fire mount- 
ing has stood hundreds of rounds, and in that case the spring 
is compressed at the same speed as the gun recoils, whereas 
in the disappearing mounting the spring is only compressed 
at a third the rate of recoil. Provision is, however, made for 
inserting a new spring if necessary. 

The recoil press is made as a plain cylinder, mounted on 
trunnions, and fitted with a piston-rod and piston. On recoil, 
all the liquid below the piston passes to the upper side of it 
through a port, which varies in size to suit the varying 
velocity of the recoil in such a manner as to produce an 
equal pressure throughout the stroke and at the same time to 
give always a full recoil. It is important to have a full recoil 
with disappearing guns, even with a three-quarter or a half 
charge, so as to bring the gun to the proper height for 
loading. The recoil press is cast with a tank on the top of it, 
to receive the liquid displaced by the ram or piston-rod on 
the recoil of the gun, and this tank is made large enough to 
give a certain storage of liquid, so as to insure the cylinder 
always being full. A most important point is that leakage of 
oil is guarded against by not fitting plugs or cocks in the 
cylinder, the necessary filling and air plugs being inserted in 
the tank. When necessary, the oil can be drawn from the 
cylinder by a syphon or syringe, so that there is no need for a 
draining cock or plug. To prepare the recoil press for 
service:—With the gun down fill up the press by the filling 
plug on the tank until no more oil can be got in. 

To increase the efficiency and rate of fire it is proposed to 
use a quick-firing gun, and for this purpose a rear platform is 
provided, and two sets of ammunition boxes to carry the 
metal cartridge cases. The numbers loading will be carried 
round as the mounting is trained, and will therefore be able 
to load the gun as rapidly if mounted on a naval carriage, an 
extra five seconds only being required for the gun to rise. 

Both the training and elevating gear are arranged so as to 
be worked either from the emplacement floor or from the 
sighting platform. At the sighting platform two training 
wheels are provided, one within reach if the ordinary or the 
telescopic sight is being used, and the other when the 
mirrors are in use. Only one elevating wheel is necessary, 
as it is well within reach at all times. C shows the winch 
and training gear worked from the emplacement floor. The 
mounting can be trained on the object, and the elevation 
adjusted while the gun is in the loading position, so that on 
the gun rising to the firing position, it may be fired immedi- 
ately, as no further adjustment is necessary. With the 
automatic sights the greatest accuracy and ease of move- 
ment is secured for laying on the object before the order to 
raise the gun is given, so that the gun need be above the 
shield only some two or three seconds at the most. This 
mounting will go on the same racer and live rollers as the 
present 6in. hydro-pneumatic disappearing carriage, and the 
same training rack may be used. 

The electrical firing gear is arranged so that the circuit 
can only be completed after the gun is properly in the firing 
position, and with the quick-firing gun the further precaution 
of having the gun closed and locked. The shield is rigidly 
supported on platework, so that the gun and sights may 
always retain the same relation to one another. A combing 
is raised round the edge of the port or opening in the 
overhead shield, through which the gun rises, and when 
out of action this opening is covered in by a tarpaulin 
stretched tightly over the combing. This will be found 
handier than using a tarpaulin large enough to cover the 
whole of the shield. 

The official trial of the mounting was carried out at the 
Silloth range on October the 23rd, 1891. The following 
officers were present on behalf of the War-office :—Colonel 


Colquhoun, R.A., Colonel Walker, R.A., and Major Penton, 
R.A. Three rounds were first fired with a three-quarter charge, 
at a target 9ft. square at 1000 yards range, using the auto- 
matic sighting gear, with very satisfactory results, each shot 
striking the target. Three rounds were then fired with the full 
charge, at angles of elevation of 5deg., 10 deg., and 15 deg. 
respectively, for testing the strength of the structure. Finally 
two rounds were fired with a half-charge, in order to show 
that the recoil of the gun was practically the same as with 
the full charge; the first of these was fired at 5 - eleva- 
tion, and the second at 4 deg. 20min. depression. The time 
taken by the gun not loaded to rise to the firing position was 
found to be four seconds; when fully loaded with 55 1b. of 
powder and 100 Ib. projectile, it was five seconds. The trials 
were most successful, and we understand that the officers 
attending were impressed with the simplicity of the new 
mounting, and the facility with which it could be handled. 








ASCERTAINING DISTANCES AND DIRECTIONS 
AT SEA. 


THE necessity for some means of finding the direction and 
distance of another ship at sea, especially in fogs, gives much 
interest to the following description of a method of measuring 
distances at sea by utilising the different velocities of sound 
through water and through air. It has been devised by Mr. 
H. P. Dowling, of 66, De Burgh-street, Cardiff, and it appears 
to be the first complete system for measuring marine distances 
by this means. It consists essentially in the employment of 
ee forsending sound signals simultaneously through air 
and through the water; and apparatus for receiving and regis- 
tering the sound so sent, so that the difference in time of 
arrival through both media may be used to indicate the 
distance. 

The sounding apparatus may be one of the following 
forms :—(1) Two bells struck simultaneously by two hammers 
worked by one lever or handle, one bell being in the water 
and the other vertically over it in the air; or (2) two 
bells or discs, which can be simultaneously sounded by 
electric currents controlled by the motion of one contact 
breaker, as in the ordinary electric bell; or, (3) a 
double syren, one half in the sea and the other verti- 
cally over the first, in the air, both portions to be simul- 
taneously sounded by the motion of one handle; or (4) a 
double whistle to be worked similarly to No. 3. Forms 
3 and 4 to be sounded by means of steam, water, compressed 
air, or any combination of these. In all four forms the 
sounds would be sent simultaneously through the air and 
water, and the duration and pitch would be identical in the 
two parts of the same instrument. The duplicate sounds 
may also be produced by the detonation of gunpowder, 
gun-cotton, &c. The receiving apparatus should consist 
of one or more pairs of similar vibrating plates or dia- 
phragms, one of each pair being situated in the sea, and 
the other in the air vertically over the first. The vibrations 
of these plates would be used to work an electric contact- 
breaker, and thus cause the sound-signals to automatically 
control the electric current through wires fixed from these 
receiving instruments to the registering instrument. The 
registering apparatus should have a system of electro- 
magnets and armatures, in number corresponding to the 
number of receiving instruments employed in any par- 
ticular case. Each armature, when moved by the attrac- 
tion of its electro-magnet, should cause its motion to 
be automatically registered by a pen or pencil, which it 
presses against, or moves across the surface of a strip of 
paper—the paper being at the same time moved at a regular 
rate by clockwork. The pens or pencils, of which there 
would 4 one or more pairs, should placed in a straight 
line at right angles to the direction of motion of the paper; 
and the clockwork should make marks or punctures at 
regular intervals, so that the difference in time of arrival of 
any signal through the water and through the air at any 
instrument may be at once seen. If the intervals between 
the marks made by the clockwork be seconds of time, a 
difference of 3°6 of these between the signals registered by 
the instrument shows that the sound had travelled a mile, as 
3°6 seconds is the difference in time—approximately—taken 
by sound to travel a mile through the two media respectively. 
A more ready method, however, is to have these marks one 
at intervals of 3-6 seconds, or fractions of that time, and thus 
the distance can be read at a glance, in miles or fractions 
thereof. The interval of 3°6 seconds is arrived at on the 
assumption that sound travels 1100ft. in air and 4400ft. in 
water per second. This velocity varies with temperature, 
and allowance for the variation can be made in any par- 
ticular instance. One pair of receiving instruments will 
serve to determine distances in a line at right angles to the 
plane of its diaphragms, or within a considerable angle on 
each side of that line, and four pairs would suffice to deter- 
mine distances at all points of the compass. These could be 
placed two on each side of a ship—preferably near the bow 
and stern respectively. The register of any signal made by 
each pair of instruments indicates the distance of the sound- 
ing station from that point; and the combination of the 
readings of the two instruments on one side of a ship, for 
example, will show not cnly the distance, but the direction 
also relatively to the ship. 

These forms of apparatus are such as to be available for 
use either on shore, at coastguard stations, lighthouses, &c., 
and also on board ship, and thus signals could be mutually 
geal between two ships, or a ship and a station on 
shore. 








THE INSTITUTION OF CIVIL ENGINEERS. 


PETROLEUM ENGINES. 


THE ordinary meeting on Tuesday, the 8th of March, the presi- 
dent, Mr. George Berkley, being in the chair, was occupied by the 
reading, and in part discussion, of a paper on “ Petroieum 
Engines,” by professor W. C. Unwin, F.R.S., M. Inst. C.E. 
During the ae pA gw wa Society’s Show at Plymouth in 
1889, the author explosion motors worked with petroleum. 
The engine of Messrs. Priestman Brothers was the only one at that 
time capable of burning a really safe oil, and which had stood the 
test of practical working in the hands of various users of power. 
The tests showed that the engine worked with a very high 
thermodynamic efficiency. Recently the author had had fuller 
opportunities for experimenting with this engine, and as the 
results showed that it worked with remarkable 


— 





was no clear evidence that in this country steam could 
as cheaply from oil as from coal. Spirit or ee _ 
required a description of oil which was expensive and denen “4 
In the production of oil-gas there were difficulties of cost, Rae 
if oil was to be used for generating motive power, the method of 
vaporising it at low temperature, mixing it with air, and explodin 
it In an internal furnace engine, diesel the greatest advant: “3 
but in vaporising the oil practical difficulty arose out of the i 
plex constitution of the liquid. Vaporised in bulk a comparativel; a 
useless residue was formed; vaporised in small quantities on hot 
surfaces, tarry products were produced, which clogged the engine, 
In a petroleum engine, in which the fuel was introduced into the 
cylinder without the loss involved in working a gas-producer, the 
t tg er efficiency might be expected to be more hen 
= t ~~ of a steam engine and boiler. . 
e author gave a short account of the earlier petroleum engi 
and then described the Priestman engine. In this a jet tat 
controlled by the governer, and a current of air, were mixed in a 
spraying nozzle, which reduced the oil to very fine particles. The 
mixed air and spray were received in a vaporising chamber, heated 
by a jacket through which the exhaust of the engine passed 
During the suction stroke an additional air supply, also regulated 
by the governor, entered the vaporiser, and drove forward the 
charge into the cylinder. The charge was compressed, ignited 
by an electric spark, expanded doing work, and finally was 
exhausted, the cycle being the same as in the Otto gas engine. 
Trials of a 5-horse power Priestman engine.—This was a hori- 
zontal engine with cylinder 84in. in diameter, and 12in. length of 
stroke, making normally ‘ revolutions per minute. The 
cylinder was water jacketted. Thermometers were placed in the 
inlet and outlet of the jacket, in the outlet from the vaporising 
chamber and in the exhaust. Indicator diagrams were taken every 
fifteen minutes. A rope friction brake was employed. Two oils 
were used, respectively of Russian and American origin. The air 
was measured by an anemometer. The more important results 
were given in the following table :— 





Trial V.'Trial I. Trial IV. Trial IL. ‘Tri 
| Full | Full | Full | Half a 











| power. |power.| power. power, | Light. 
P Day- | Russo-| Russo-| Russo-| Russo- 
Oilused.. .. .. «. «. light. | lene. | lene. | lene. | lene, 
Brake H.P... .. .. .. «.| 7°722| 6°765) 6°882/ 8°62 ~ 
Indicated H.P. .. .. .. ..| 9°869| 7-408) 8-882 | 4-706, 0-839 
Mechanical efficiency .. ..| 0°82 0°91 | 0°826 | 0-7 — 
Oilused per brake H.P.hourlb.| 0°842 | 0°946) 0°988 1-381 ~ 
2 » _ LHP. ,, | 0°694| 0864! O°816| 1-063) 5-734 
Lbs. of air per Ib. of oil ..° ..| 83°4 | 81°7 | 48°27) «10-1 
Mean explosion pressure— Ibs. | 
persq.in.151°4 |184°3 /128°5 | 48°5 9°6 
» compression ,, 9 35°0 27°6 | 26°0 14°8 60 
»  terroinal . ae 85°4 23°7 | 25°5 15°6 oe 








To rye pers the fuel consumption with that of a steam engine, 
1lb. of oil might be taken as equivalent to 1}1b. of coal. Then 
the ares ony in the oil engine was equivalent in Trials I., 1V., 
and V., to 1‘181b., 1:23 1b., and 1°02 lb. of coal per brake horse- 
power per hour. ‘The author believed that this was a remarkable 
thermodynamic result. The lowest kuown consumption of steam 
in steam engines was 12°45 |b. per indicated horse-power per hour, 
in a large triple Sulzer engine. This would correspond to 1°61 1b, 
of coal per brake horse-power per hour. 

The oils used were analysed by Mr. C. J. Wilson. From these 
analyses, and the observations in Trial IV., the following values of 
the expenditure of heat were obtained :— 








Per cent, 

Useful work at brake... ... ... 0. 0. 0 eee 18°81 
i, a | 
Heat shown on indicator diagram ... ... ... ... 16°12 
Rejected in jacket water ... ... ... 2. 2... 47°54 
” re 
Radiation and unaccounted for... ... ... ... ... 9°61 
Total ... ... 99°99 


The author compared the cost of working of the oil engine with 
that of steam and of gas engines. 

Applications of the oil engine.—On all occasions when the author 
had had one of these engines under observation, it had been 
started without difficulty, and worked without any hitch. It 
appeared to require little more attention than a gas engine, and 
had been adopted as a motor for a great variety of purposes, 
Amongst these the following special applications might be men- 
tioned :—Oil engines had been constructed for pumping, the 
pumps being driven by gearing. Such an arrangement could be 
adopted conveniently in mines. As a5-horse power engine only 
required about 50 1b. of oil per day, the trouble of bringing fuel 
to the engine was inconsiderable. Such a pump might be sub- 
stituted for one worked by compressed air, being more efficient 
and as easily placed at any working point. In country districts a 
dynamo driven by an oil engine, and used to charge accumulators, 
was a very convenient arrangement for electric lignting. The 
dynamo was fixed on the engine bed-plate, and driven by a belt. 
As there were no missed explosions, the speed was very regular. 
Mr. A. L. Steavenson, of Durham, had used an oil engine for 
working rock drills. The engine and drilling machine were 
on one frame on wheels, The position of the drill could 
be altered to cover a rock face 10ft. high by 14ft. wide. These 
machines in the Cleveland district drilled seventy holes in the shift 
of eight hours, yielding 150 tons of rock per day. The only expense 
was the cost of oil, amounting to 2s. 6d. per day, and the usual 
repairs. A very important application of the oil engine was to 
work air compressors for fog signalling at lighthouses. The oil 
engine was first used for this purpose by the Northern Lighthouse 
Board, on the recommendation of Mr. D. A. Steavenson. It had 
since been adopted for the same purpose in England, Ireland, and 
Norway. At Point of Ayr rot at Corsewall, each installation 
consisted of three 5-horse power Priestman engines with com- 
pressors. Two were used in signalling and the third was in 
reserve. The air was compressed into a receiver at a pressure of 
401b. per square inch. From this pipes led to the trumpet house. 
Particulars were also given of the installations at Dungeness and 
at Oxi. Another application of the oi] engine was to drive 
launches and barges. The small weight of fuel to be carried, 
the automatic feeding, the little attention required, and the short 
time in which the engine could be » Were great 
advantages. Vertical double-cylinder high-speed engines were 
used, As the engine was not constructed to reverse, an ingenious 
form of friction reversing clutch was used. Going ahead, the 
engine and propeller were coupled direct, and the clutch was 
virtually a solid coupling. Going astern, the engine drove the 
propeller through gearing, and engine and propeller revolved in 
opposite directions. A single hand-wheel operated the clutch. 

wo barges had been built for the Manchester Ship Canal, each 
worked by a 10-horse power petroleum engine. ese plied on 
the Bridgewater Canal, a distance of nineteen miles, The barges 
were 70ft. long and 14ft. beam. The average time for the journey 
was 5} hours, and the oil consumed fourteen pints. 








THE BIRMINGHAM ASSOCIATION OF MECHANICAL ENGINEERS.— 
The ordinary monthl ing of the Association was held on 








y, the 
experiments seemed to be important enough to be placed before 
the Institution. 

Liquid fuel had been used (1) in place of coal to generate steam ; 
(2) in spirit or naphtha engines, in which the oil was employed 
both as fuel and working agent; (3) as oil vapour to be exploded 
in internal furnace engines; (4) converted into oil-gas at high 





temperature to be similarly used. In the author's opinion, there 





day at the Midland Institute, Birmingham, when a = 
was read by Mr. W. Morris, on ‘‘ Modern Gas Engines.” The 
president, Mr. A. Driver, occupied the chair, and the attendance 
of members was very large. The paper was listened to with the 
greatest attention, and at its conclusion a very animated discus- 
sion took place. The lecturer having replied to the various 
questions put to him, a hearty vote of thanks was awarded to him, 
which having being duly acknowledged, the proceedings closed. 
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RAILWAY MATTERS. 


Ar a special meeting of the Town Council of Edin- 
burgh, on Tuesday, it was unanimously resolved to acquire the 
street tramways, subject to the approval of the Board of Trade. 


Ara meeting of the Society of Engineers on Monday, 
a paper was read on “ Electrical Traction and its Financial Aspect,” 
. Mr. Stephen Sellon, and the discussion was postponed to the 
oS ting of the 4th April. We shall publish the paper in another 
issue. 

On the 25th ult. a traveller on the London, Chatham, 
and Dover Railway, who had refused to pay for riding in a 
gocond-class carriage instead of third, was ordered by Deputy-Judge 
Scott to pay the difference between the two fares, but he refused 
to order the defendant to pay costs. Deputy-Judge Scott seemed 
to have some notion of the character of some of the boxes on wheels 
which the Chatham and Dover Company still enter in their returns 
of working stock as third-class carriages. 


Durinc the last half year the Midland: Railway 
Company worked over 19423 miles of railway, of which the 
company owned 1280 miles, and partly owned 225} miles. The 
train mileage, including mileage run for other companies, was of 
passenger trains 8,501,450 miles, and of goods and mineral trains 
12,696,862 miles, making a total train mileage of 21,198,312. The 
cost of locomotive power for this train mileage was£778,799 10s. 8d., 
of which £238,854 0s, 9d. was for repairs and renewals, 


Tue Hindupur extension of the metre-gauge railwa, 
feom Bangalore is to be opened for traffic very shortly, and will 
be worked by the Southern Mabhratta Railway. The extension 
from Guntakal Junction to Dharmaveram is also ready, and will, 
when opened, link the Southern Mabratta and South Indian Rail- 
way systems. The Indian Engineer says the intervening section 
from Dharmaveram to Hindupur will make the distance from 
Bangalore to Guntakal Junction 160 miles altogether, which will 
then form the shortest route from Bangalore to Bombay vid Gun- 
takal and Raichore. 


THe total length of the lines worked by the London 
and North-Western Railway Company’s locomotives during the 
last half-year was 26,895 miles, The passenger train mileage 
was 11,562,323 miles, The goods and mineral train mileage 
was 10,535,980 miles; the total train mileage being 22,098,303 
miles. The total cost of the locomotive power for this train 
mileage, including all expenses of the locomotive department, 
was £840,853 7s. 4d., while the maintenance of way, &c., cost 
£626,937 1s, 6d., the miles maintained being 1490 miles of double 
or more lines, and 397 miles of single line. 


Tue results of the experiments made by the Cork, 
Blackrock, and Passage Railway Company with the zone system of 
fares last year does not seem to have been financially a success, 
There was a very large increase in the number of the passengers, 
but there was the decrease in the receipts of £990 as compared 
with 1890. On distances under eight miles there was an increase 
in the number of passengers of 17 per cent. and an increase of £42 
in receipts, On the larger distances, however, there was a large 
loss. The almost complete absence of summer weather is said to 
have been the cause. ‘The experiment is to be continued. 


Ir is proposed that a line of railway shall be constructed 
in Upper Weardale from the existing line at Stanhope to Wearhead, 
and the promoters have sought the assistance of the North-Eastern 
Railway Company... A Bill has been lodged in Parliament for the 
new line, and on Saturday the representatives of the North-Eastern 
Railway, including the chairman and vice-chairman, and the 
general manager, visited the site of the proposed line in order to 
report to the shareholders on the project. The district is rich in 
whinstone and limestone, and there are also deposits of ironstone 
which have never been properly developed for want of a railway. 


Tue North-Eastern Railway Company, the owner of the 
docks at West Hartlepool, hasagreed to the request of theshipowners 
to improve the facilities for the shipment of coals at that port. 
It will remove the existing coffer dam between the Union Dock 
and the timber pond, and excavate the timber pond to the same 
depth as the Union Dock, it will also construct a jetty about 
300ft. long, with two hydraulic coal shipping hoists thereon, so as 
to provide berths for coaling two large vessels. The height of each 
spout will be 39ft. from water level. Shipowners have long complained 
of inadequate facilities for bunkering large steamers at the port. 


Tue Great Western Company has put a new train on 
its 1.30 p.m. Birkenhead service, consisting of four fine carriages 
on bogies and a luggage van, constructed on a new design, admir- 
ably suited for the comfort and convenience of all classes of pas- 
sengers, But the train they have now put forward is most com- 
plete and essentially English in every detail. The bogie system is 
not American. The carriages are not saloons as in the American 
type, but are composite in their manufacture, each having four 
double-seated compartments, like the ordinary coaches on English 
lines, as well as a portion in more open style, as a small saloon for 
ladies or a smoking-room for men. But the most noticeable fea- 
ture is a corridor which gives inter-communication with the guard, 
and at the same time bars inter-communication of passengers, 


AN impertind conference is being held in Paris by the 
leading officials of French railways and the representatives of the 
South-Eastern and London, Chatham, and Dover Railway Com- 
panies to determine a new rate of passenger fares between England 
and the Continent, which will come into effect on and after April 
lst. The French Government has decided to remove on April 1st 
the tax of 10 per cent. which has been levied on all railway tickets 
since the war of 1870. The French railways have also decided to 
make a further reduction of 15 per cent. upon their first-class 
fares, and 10 per cent. on second and third-class fares, to take 
effect upon the same date, so that on and after April lst the price 
of all first-class railway tickets in France will be reduced 25 per 
cent., and of second and third-class tickets 20 per cent. The 
conference will be concluded to-morrow, 


In a Board of Trade report on the accident that 
occurred on the 21st January to the 3°5 p.m. train from Dunstable 
to Leighton, on the London and North-Western Railway, Major 
H. A. Yorke says that as this train was travelling between Stan- 
bridgeford and Leighton on the day in question, the engine and all 
the vehicles, (five in posing the train, left the rails, 
and ran along the ballast for a distance of 120 yards before coming 
toa stand. The train consisted of a six-wheeled side tank engine 
(with four wheels coupled and leading radial axle), weighing about 
38 tons, and five vehicles, viz., a third-class brake, two composites, 
a third-class carriage, and a third-class brake. ‘The evidence 
seems to make it clear that both the engine and train were in 
good order, and the accident cannot be attributed to any fault in 
the em | stock. There had been a sharp frost the preceding 
night, and although there had been a slight thaw during the day, 
the latter had only penetrated a short distance, and the lower 
portion of the ballast was hard and frost bound. This being so 
the sleepers were rigidly held by the frozen ballast, as explain 
by chief inspector Hewitt, and could not yield, as they usually do, 
under the vertical and lateral strains produced by passing trains. 
In fact, under such conditions the ‘road’ loses all or most of its 
elasticity. This fact would naturally cause greater strains to be 
brought on the fastenings between the chairs and the sleepers, 
and if the latter were decayed and deficient in holding power, it 
is easy to understand that the chairs would be forced out of place, 
the rails would bulge outwards, and the train would run off. I 
am of opinion that this is what happened in the present case, and 
that the accident was due to the decayed and faulty condition of 
the sleepers.” It should be remarked that the line was —\ 
straight, and the stiffness of the recently repaired stock had pro- 
bably something to do with jumping the track, 








NOTES AND MEMORANDA. 


THE death-rate of London fell last week to 18-9 per 
thousand annually, against an average of 20°5 for thirty-three great 
towns in the same week. In London 2295 births and 1545 deaths 
were registered last week. Allowing for increase of population, 
the births were 530, and the deaths 273, below the average 
numbers in the corresponding weeks of the last ten years, 


A NEWLY designed pulley upon which particular atten- 
tion has been paid to danger from slipping belts has been placed 
on the market. The United States Miller says:—‘‘On the face 
of the pulley, at aupee intervals, are rubber strips with rounded 
surface and fastened by projections passing through the rim of the 

ulley. Not only do these strips do away with > olirme belts, but 
essen the wear on the latter and reduce the friction to the mini- 
mum. When worn out they can be replaced at a slight outlay.” 


THE mechanics and physics of flight are attracting 
more rational and systematic attention than at any previous time. 
We have received from Mr. C. W. Hastings, of 205, La Salle- 
street, Chicago, a copy of a chart, 15in. by 2lin., consisting of a 
series of curves showing area velocity, angle of inclination, and 
horse-power required to sustain 1 1b. in horizontal flight by the use 
of a square aeroplane. The chart is accompanied by a statement 
and an explanation of the formulz used in its construction. 


Even the best flints make poor road metal, and partly 
decomposed flints are not worth the cost of laying. Mr. C. Carus- 
Wilson attributes the abnormal quantity of slush on the surface of 
Poole and Bournemouth road to the fact that the road has again and 
again been mended with rotten flints, by which he means flints that 
have become decomposed to such an extent that there is very little 
true flint left. These flints are surrounded by a thick zone of soft 
white material. This is rapidly removed from the flinty nucleus 
by the grinding and pressure to which it is subjected; while the 
true flinty nucleus, being thus denuded of its outer covering, 
becomes too small to bear much crushing weight, so that it quickly 
breaks up, and forms a fine flint sand. 


THE largest output of iron from a blast furnace in a 
single month ever recorded was made by Furnace! of the Edgar 
Thomson Works at Braddock, Pa., during the month of January. 
The total product for the month was 12,706 gross tons, or an 
average of nearly 410 tonsper day. The highest week’s record was 
3005 gross tons, and the greatest output in twenty-four hours was 
511 tons. The average fuel consumption was 1700lb. per gross 
ton. The best previous record was made by Furnace F, of the 
same plant, which has produced 11,000 tons in a month, 2850 tons 
in a week, and 506 tons in twenty-four hours. Mr. Jas. Gayley, 
sara manager of the furnace department of the Edgar Thomson 

orks, may well feel proud of the new record. 


From the report on the condition of the metropolitan 
water supply during the month of January last, it appears that 
the Thames water at Hampton, Molesey, and Sunbury, wasas far 
as bacterial impurity is concerned, far better than the chalk well 
pr The bacteriological examination by Dr. Koch’s process of 
gelatine plate-culture gave the following results. _One cubic centi- 
metre of each water, collected on the same days as the samples for 
chemical analysis, developed the following number of colonies of 
microbes :—Chelsea, 42 ; West Middlesex, 46; Grand Junction, 
74; East London, river supply, 114; Lambeth, 176; New River, 
196; Kent, 204. This squares with the ‘‘ defunct previous sewage 
contamination theory,” a thing about as useless in this application 
as the bacteria colony notion. 


Ir bituminous coal in fine powder be covered with 
rather more than double its weight of 49 per cent. nitric acid, the 
mass rapidly becomes warm, and dense red fumes are given off— 
Jour. Chem, Soc. If 90 grams of coal and 200 c.c. of the acid are 
taken, the action is extremely brisk, and the frothing so violent 
that a 2000 c.c. flask is requisite to contain the mass, In about 
30 minutes the action slackens, and heat being now applied, the 
action is kept going at such a rate that a brisk evolution of gas 
continues ; the solution is gradually raised to the boiling point and 
there maintained, the total time occupied being about six hours. 
The possibility of attaining some evidence through the study of the 
substance in question as to the character of the constituent of coal 
from which it is derived is obvious. 


Tue electric plant at the Virginius mine is an illustra- 
tion of the great benefits to western mining interests which have 
been brought about by some applications of electricity as a motive 

wer for mining machinery. An American paper says :—‘‘The 

Jirginius is situated on Mount Sneffles, near brn fy Colo., at an 
altitude of some 12,500ft. It formerly cost 15dols. per ton for 
coal with which to operate this mine, as all fuel had to be trans- 

rted up the mountain on burros, The cost of coal reached 
00 dols. per day, or an annual aggregate expense of 36,000 dols. 
for fuel alone. Every cent of this heavy running expense is now 
saved to the mineowners. The new operating force of the Vir- 
inius is water-power, transmitted by dynamos located at Red 
anyon Creek, four miles from the mine.” The statement that 
every cent is saved is, of course, not true, as there is interest on 
plant and maintenance to pay. 


Tue Meteorological Observatory, Mount Washington— 
6280ft. above the sea—was established in 1870, and partially closed 
in 1887; during the three following years it was opened during 
the summer months only. At no other station in the world was 
such severe weather experienced, as the highest wind velocity 
often occurred with the lowest temperature. During a storm in 
February, 1876, whenthetemperature fell to - 50 deg. , a wind velocity 
of 184 miles an hour was—says the American Journal of Meteorology 
—recorded. In foggy weather the rime formed upon the 
anemometer cups in such wT as to break off the arms. The 
Blue Hill Observatory is enly 640ft. above the sea, and was opened 
in 1885. The Observatory on Pike’s Peak, Colorado—14,134ft.— 
was built in 1873, and for fifteen years was maintained by the 
Signal Service. It was closed in 1888, and the observations have 
been published in the Annals of, the Harvard College Observatory. 
The average annual temperature was 19 deg., and the extremes 
64 deg. and-—39 deg. Pike’s Peak is remarkable for its electrical 
storms. When the air is moist, and generally when snow is 
falling, sparks emanate from the fingers of the outstretched hands ; 
but the station was only once struck by lightning. 


At a recent meeting of the Edinburgh Royal Society, 
Professor C. G. Knott read a paper on the magnetisation of iron 
by a current passing through it. The experiments were an 
attempt to get some insight into the nature of circular magnetisa- 
tion as it exists in an iron wire a acurrent. Direct experi- 
ment seemed hopeless. Accordingly, tubes were used, in which 
the circular magnetisation was measured by the induction current 

roduced in a coil wound longitudinally round the wall of the tube. 

e circular magnetisation could be produced either by an axial 
current along a copper wire threading the tube, or by a sectional 
current from end to end along the tube itself. Several tubes of 
different bores were used in pairs, the induction, axial or sectional, 
in one being balanced, by adjustment of resistances in the second- 
ary circuits, against the induction, axial or sectional, under the 
influence of the same current in the other. The average magnetic 
force acting round the tube was calculated in accordance with the 
usual assumptions, and this, taken along with the observed induc- 
tion, gave an average permeability. e general result was that 
the sectional induction ay pee | a given current is greater 
by about 7 per cent. than it would be if the usual theory as to the 
relation between it and the axial current were accurate. Direct 
experiment appreciably showed that a current flowing through iron 
does not increase permeability to inductive forces acting perpen- 
dicular to the current, so that the deviation mentioned must be 
due to the faultiness of the theory. With greater current densities, 
this deviation may be even more pronounced. 





MISCELLANEA. 


Mr. StepHen Homan, M.I.C.E., has been returned a 
member of the Middlesex County Council for Ealing. 


Tue tenth Building and Building Trades’ Exhibition 
will be opened on Monday, in the Agricultural Hall, Islington. 


Tue address of the Civil and Mechanical Engineers’ 
Society will in future be 12, Delahay-street, Westminster, 8. W. 


Tue Preston Chronicle of the 17th ult. says the 
bed of the Ribble has now been so much lowered that the bed is 
nowhere more than 7ft. 6in. above Preston Dock sill. 


TenveErs for the boiler plant for the World’s Columbian 
Exposition, erecting the boilers, fixtures, and appurtenances, were 
received until March 8th by Mr. D. H. Burnham, Chief of Con- 
struction, Rookery-building, Chicago, Ill. 


In consequence of the continued severity of the 
weather, it has been found necessary again to postpone the trials 
of the ploughs competing for the prizes offered by the Royal 
Agricultural Society of England to a date to be announced. 


Lorp Cranbrook has accepted the invitation of Mr. 
Busbridge to deliver the Queen’s prizes to the students of the 
Metropolitan Drawing Classes. The ceremony will take place in 
the Carpenters’ Hall, on Friday, March 18th. The chair will be 
taken at eight o’clock by the Archbishop of Canterbury. 


Tue Birmingham Association of Mechanical Engineers 
held their monthly meeting at the Midland Institute on Saturday 
last, the 5th inst., when a paper was read on ‘‘ Gas Engines” by one 
of the members, Mr, H. Norris. The well-known Otto and Cycle Gas 
Engines were fully described and illustrated. An animated discus- 
sion followed, in which Messrs. T. Meacock, A. J. Lester, and C, 
Pinkney, members of the Association took part. 


Messrs. George Craddock and Co., Wakefield, have 
received the order for the London Tramways Company’s rope, for 
their cable tramway at Brixton, London. The rope is 30,000ft. 
long 38in. circumference, and will weigh about thirty tons when 
completed. The breaking strain is forty-three tons, ard will be 
made from special quality of crucible steel tramway wire, the whole 
of which is manufactured at their works. The rope will be made 
on their construction of Langs lay, and will be delivered about the 
end of April, 


WE have received from the Sibley College, Cornell 
University, an announcement concerning the formation, and courses 
of instruction, of a gradnate school of marine engineering and 
naval architecture, under Professor W. F. Durand, late of the 
Engineer Corps, United States Navy, and of Professor G. R. 
McDermott, until recently with Messrs. J. and G. Thomson, of 
Clyde Bank. This school is the first in the States of its kind in 
running order, and as such is considered to make a distinct step in 
the progress of technical education in the States. 


Arter the ordinary meeting of the Meteorological 
Society, at 25, Great George-street, Westminster, on Wednesday, 
the 16th instant, the Fellows and their friends will inspect the 
Society’s thirteenth annual Exhibition of Instruments. The Ex- 
hibition promises to be both interesting and instructive. It will be 
specially devoted to instruments relating to climatology, and will 
include a large collection of various forms of hygrometers, sun- 
shine recorders, &c., several new instruments, and a number of 
interesting photographs of meteorological phenomena, charts, and 
diagrams. The Exhibition will be open from Tuesday evening, 
the 15th instant, to Friday, the 18th. 


Tue Admiralty have revised the pay of the leading 
men of the various trades in the dockyards, and have notified 
that the increase of wages is to be retrospective from the Ist of 
April last, when the new wages scheme was introduced. The 
leading men will, in future, be termed ‘‘chargemen.” Chargemen 
of shipwrights and caulkers will receive 1s. a day in addition to 
their ordinary wages, and the remainder 6d. a day. In each trade 
the pay increases by 6d. after two periods of three years, when the 
maximum is attained. It is believed that the men will not be 
satisfied with the changes introdaced, although, as the scheme has 
been ing long delayed, all are glad that the matter has at last been 
settled. 


An important’ deputation from the Galvanised Iron 
Makers’ Association waited upon the representatives of the London 
and North-Western, the Great Western, and the Midland Railway 
Companies in London, with respect to the new charges for the 
carriage of cases in which galvanised sheets are packed, and to 
which reference has previously been made in this report. Unfor- 
tunately no hope was held out to the deputation that any abate- 
ment would be made. The deputation were informed that the 
companies intend to require payment of the old balances, and 
enforce payment in future on the gross weight ; and it was stated 
that some firms have been paying the full charges for some time 
past. The decision has caused great dissatisfaction in the trade, as 
the increased charges are a very serious item. 


THE number of persons in England who approve of 
cremation seems to be steadily increasing. From the report of the 
Cremation Society of England for 1891, we learn that in 1885, the 
first year the crematorium at Woking was used, only three bodies 
were sent there ; in 1886 the number was 10; in 1887, 13; in 1888, 
28; in 1889, 46; in 1890, 54; and during the past year, 99. 
Crematoria are being built in various parts of the country. At 
Manchester a crematorium is in course of erection, and will, it is 
thought, be completed and opened for use during the a 
spring. A company has also been formed, and is making rapi 

rogress, with the same object at Liverpool; and the City of 
on te Commission of Sewers is taking steps to obtain powers to 
erect a crematorium at their cemetery at Ilford. The Cremation 
Society at Darlington, and other associations, are moving in the 
same direction. 


Tue South Yorkshire ironworkers have been consider- 
ing the question of a national sliding scale. The subject came 
before them at a meeting held at Attercliffe, Sheffield, on Mon- 
day, when a circular was submitted from the Associated Iron 
and Steel Workers of Great Britain, This circular sets out the 
average selling prices of the North and South Wages Board 
during the last thirty months; the amounts paid per ton for 
wages under these prices, then the mean of the two prices is given, 
with the amount which would have been paid per ton under the 
proposed new scale. The result proved that if the South York- 
shire ironworkers had been under the new scale, they would have 
been working at a reduction of 2d. per ton during those thirty 
months. Such an outcome, it is not surprising to hear, caused the 
South Yorkshire ironworkers to decide to have nothing to do with 
the proposed new sliding scale, 


Tue Directors of the Agricultural Hall, Islington, 
intend holding a Milling Exhibition, to include bread making 
and baking machinery, from the 28th June to the 8th of July 
next. Itis eleven years since the first Milling Exhibition was held 
in England, and since that time vast changes have taken place in 
the manufacture of both flour and bread. Many millions have 
been spent by millers in transforming their mills ; large fortunes 
have been made by the enterprising ones, but many, in fact the 
majority, have discontinued making flour, for whilst in 1876 there 
were about 10,000 flour mills at work, producing 26,979,148 sacks 
of flour by millstones, there are now, Mr. Chatterton, honorary 
secretary of the Exhibition, says, only about 8500 mills left. At 
present, to produce the 27,499,827 sacks of flour manufactured in 
the United Kingdom in 1890, there is sufficient capacity in the 
785 roller mills that have been erected during the previous eight 
years to manufacture 26,270,400 sacks, 
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MEETINGS NEXT WEEE. 


Ph INSTITUTION oF CIVIL EnGIneEERS.—Tuesday, March 15th, at 25, 
—— George-street, Westminster, 8.W., 8 p.m. Ordinary meeting. 
Hed to be further discussed, ‘‘ Petroleum Engines,” by Professor W. C. 
he oe F.R.S., M. Inst.0.E. Friday, March 18th, at 1.30 p.m. Students’ 
: - oes [om ne bce Lots-road, Chelsea, to inspect the Works of 
. o bed 
Works of the crcenl on tA subsequently to the ‘ Destructor 
, Owens Coutece Union ENGINEERING SocieTy.—Tuesday, March 16th, at 
‘p.m, Paper, “ Trip Valve Gear,” by C. E. Wolff, B.Sc. ” ‘ 


Tut MANCHESTER ASSOCIATION OF Enoineers.—Saturday, March 12th, 


meeting. 
Williams 

Norta-East Coast INsTITUTION OF ENGINEERS AND SHIPBUILDERS.— 
Saturday, March 12th, in the Athenwum, Church-street, West Hartlepool, 
at 6 p.m. The discussion on Mr. 8. B. Tritton’s paper on ‘ River 
Steamers for Indian Railways” will be resumed. Paper, ‘‘ Proposed New 
Type of Cargo Steamer,” by Mr. G. Bergstrém—Discussion. 

Tue Sanitary Institute. —Tuesday, March 15th, at the Parkes Museum, 
W.,at8p.m. ‘Nature of Nuisances, including Nuisances the Abatement 
of which is Difficult,” by Mr. J. F. J. Sykes, M.B., B.Sc, D.P.H., 
M.O.H. St. Pancras. Friday, March 18th. ‘‘ Trade Nuisances,” by Prof. 
A. Bostock Hill, M D., 8.Sc , C. Camb., F.1.C. 


Cuemicat Socrery.—Thursday, March 17th, at Burlington House, at 
8p.m. ‘The Conditions which Determine Combination between the 
Cyanides of Zinc and Mercury and the Composition and Properties of the 
Resulting Double Salt,” by Professor Dunstan A lecture experiment to 
illustrate the ‘‘ Phenomena of Coal Dust Explosions,” by Professor Thorpe, 

.R.S. ‘The Ketone formed by the Action of Dehydrating Agents on 
Camphor,” by Dr. Armstrong and Dr. Kipping. ‘Platinum Tetra- 
chloride,” by F. Pullinger,” B.A. 

METEOROLOGICAL Socrery.—Wednesday, 16th inst., at 7 pm. The 
President, Dr. C. Theodore Williams, will deliver an address on the 
“Value of Meteorological Instruments in the Selection of Health Resorts,” 
which will be illustrated by a number of lantern slides. 

Roya InstiruTion.—The Friday evening discourse, March 18th, at 
9 p.m., will be given by Mr. George Du Maurier on ** Modern Satire in 
Black and White.” Afternoon lectures next week, at 3p.m. Tuesday, 
March 15th, Professor Victor Horsley, F.R.S., BS, F.R.C.8., M.R.1, on 
“The Brain.” Thursday, March 17th, Professor W. P. Ker, M.A., on the 
‘Progress of Romance in the Middle Ages.” Saturday, March 19th, 
the Right Hon. Lord Rayleigh, M.A., D.C.L., F.R.S8., M.R.I., on 
‘* Matter : at Rest and in Motion.” 

Society or ArtTs.—Monday, March 14th, at 8 p.m. Cantor lectures: 
‘“‘The Uses of Petroleum in Prime Movers,” by Professor William 
Robinson, M.E., Assoc. M. Inst. C.E. Lecture III.—Oil gas—Gas 
generator and internal combustion engine versus steam boiler and steam 
engine. Tuesday, March 15th, at8p.m. Foreign and Colonial Section. 
‘Peru: Its Commerce and Resources,” by F. A. Pezet —Peruvian Consul- 
General. Wednesday, March 16th, at8 p.m. Ordinary meeting. ‘“ Ice- 
land,” by Tempest Anderson, M.D. 


Paper, ‘Supplementary Speed Governors,” by Mr. James 








DEATH. 
On the 7th inst., at Lesney House, Erith, Katnerine Mary, daughter 
of William Anderson, D.C.L., F.R.S., aged 26 years. 
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THERMO-DYNAMICS AND THE STEAM ENGINE. 


In certain minds the conviction that the development 
of the steam engine has been mainly due to the advance- 
ment of the science of thermo-dynamics seems to be 
deeply rooted. One result is that the teaching of thermo- 
dynamics is stated to be essential to the success of any 
engineer who undertakes the design and manufacture 
of steam engines. It is, we think, time that account 
should be taken of this proposition, its nature and proba- 
bility. We do not, it is essential to say, assert that the 
time : in the study of Clausius or Cotterill is time 
wasted. That is not in any sense or way our mean- 
ing. But a study may be of very great utility for 
one purpose, although not for another. It may serve 
like a university education to open the mind or 
develope the reasoning faculties, although it is of no 
practical use whatever. There is reason, we think, to 
assume that this is largely true of thermo-dynamics. To 

rove this, it is needful that we should consider what has 

een the effect of thermo-dynamic teaching on the deve- 
lopment of the steam and other heat engines. If it. can 
be shown that heat engines were very imperfect 
machines for many years, that thermo-dynamic truths 
were then made known, and that the direct result was 
a marked improvement in the construction and working 
of heat engines, then the case for thermo-dynamics may 
be regarded as proved. If, on the other hand, it can be 
made plain that pure science has not done anything for 
the steam engine, and that the physicist has not suggested 
or invented valuable improvements depending for their 
practical utility on laws which he was the first to dis- 
cover or apply, then we think it must be admitted that 
next to nothing is due to science. 

This aspect of the subject has been suggested to us by 
two books, which have nothing in common. One is Cot- 
terill’s treatise, ‘The Steam Engine considered as a 
Thermo-dynamic Machine,” and the other is a somewhat 
scarce old work, ‘‘ The History and Progress of the Steam 
Engine,” by Elijah Galloway. The first was published 
in 1890, the second in 1830, so that an interval of sixty 
years intervenes between them. Concerning the first it 
is enough to say that it may be justly regarded as leaving 
little or nothing unsaid that thermo-dynamics can say. 
In its way it is a very perfect and complete treatise, 
recondite, and “ not to be understanded of the unlearned,” 
no doubt. But it is not easy to see how a better work 
—of its kind—can be produced. Galloway’s book, on 
the other hand, takes no account at all of thermo- 
dynamics. How could it? The science was not in- 
vented for years after its publication. It is fully illus- 
trated with the primitive woodcuts of the period. The 
type is not beautiful, the paper is yellow with the mellow- 
ness of antiquity, yet we find in its pages ample proof 
that there is little new under the sun, and we see that 
the most that Professor Cotterill has been able’ to do is 
to give explanations of the causes which have produced 
certain effects, long after the effects were known. Thus, 
for example, early in Galloway’s book we come on a 
detailed account of Smeaton's engine, and the nature of 
the improvements he effected and why he effected them. 
Very nearly the same reasoning in the same words 
may be found in the modern literature of the steam 
engine. Speaking of the atmospheric engine, Mr. 
Galloway says: “In filling the cylinder with steam, it 
will require a much more copious supply of steam than 
merely to fill up the space left by the ascent of the 
piston ; for, as the descent of the piston was only in con- 
sequence of the vacuum occasioned by the interior of 
the cylinder being sufficiently cooled to condense the steam, 
the cooled surface must be again presented to the steam 
during the rise of the piston, and must condense steam a 
second time. The piston cannot rise another inch till 
that part of the cylinder which the piston has already 
quitted has been warmed up to the boiling point, and 





in the Masonic-room, Grand Hotel, Aytoun-street, at 7 p.m. Quarterly 








surface of the cylinder must not only be raised to the 
heat of boiling water while the piston rises, but must 
also be made perfectly dry, and the film of water left on 
it must be completely evaporated, otherwise it will con- 
tinue to condense steam.’ Zenner himself might have 
written the last few lines. It is a noteworthy statement, 
which has never received the consideration which it 
deserves, that Smeaton found as the result of direct 
experience that cylinder condensation was greatly re- 
duced by admitting a small quantity of air into the 
cylinder while the piston was ‘“‘ coming indoors.” We 
have never yet met with any rational statement of the 
reason why. But the fact remains on record that he 
saved a great deal of fuel by this very simple expedient. 

When we go on to read the history of James Watt’s 
inventions, we see how little he left for otherstodo. The 
steam engine of to-day in its most improved form is the 
steam engine of James Watt. We have the separate 
condenser of course; we have the steam jacket ; we have 
in 1778 the practice of working steam expansively in- 
troduced. Watt used puppet valves. They are freely 
used now in a multitude of trip gear engines. But it 
may be said that Watt did not believe in high-pres- 
sure steam. That is quite true, but it was not becatse 
he did not know that it would be economical, bit 
because he did not think its use was commercially pos- 
sible that he rejected it; and in his time it was nct 
commercially possible. The means did not exist cf 
constructing boilers or engines on a large scale to work 
at high pressures. But Oliver Evens, Trevithick, and 
others were at work. Jacob Perkins ran engines at pre- 
viously unheard-of pressures. As for the compourd 
engine, Hornblower patented that in 1781; Woolf's com- 
pound engine came out about 1803, and, curiously 
enough, not only did its origin owe nothing to thermo- 
dynamics, but its inventor’s theory was entirely errone- 
ous. On page 100 of Galloway’s book will be found a 
sketch of a tandem engine, which accurately enough 
illustrates a principle which has been patented over and 
over again. We find, indeed, at almost every page of 
this curious volume evidence that it is next to impos- 
sible to invent anything really new in principle con- 
nected with the steam engine or steam boilers. Thus 
on page 898 is a rude woodcut of a boiler invented by 
a Mr. James in 1823, which revolves on its axis, just 
as the Grimaldi boiler introduced into this country in 
1863 did. 

The most important improvement introduced into the 
steam engine since the days of Watt was, no doubt, the 
use of high-pressure steam in compound cylinders. But 
Watt’s inventions were not the result of a knowledge of 
thermo-dynamics, nor was the invention of the compound 
engine nor the use of high pressures and expansion. The 
modern triple-expansion engine involves no principle or 
method of action that is not at least seventy years old. 
It has been rendered possible by the constructive facilities 
which the possession of machine tools has conferred on 
the modern engineer. To the toolmaker is really due 
the developmentof the steam engine. It has enabled latter- 
day engine builders to attain an accuracy of dimension, a 
truth of surface, and an excellence of fit, which were 
previously quite unattainable. In the same way high 
pressures have been rendered commercially possible by 
the development of the art of rolling iron and steel into 
plates and the introduction of rivetting machines. To 
all this we believe we are correct in saying thermo- 
dynamics has not contributed one jot or tittle. 

It may be that something remains to be urged on the 

other side that has hitherto remained hidden from us. 
Perhaps it may be shown that the great engines of such 
vessels as the Teutonic resulted directly from an acquaint- 
ance with Carnot’s principle, or that Clausius and Rankine 
and Thomson have profoundly modified the practice of 
engine construction. If this be really the case it is time 
that the fact was made known. It has been somewhat 
carefully kept in the background hitherto. It might be 
worth while, perhaps, at the same time to explain what 
thermo-dynamics have done for the gas engine. That, at 
least, is a new thing. It hascome into use since thermo- 
dynamics have been carefully taught, and yet it perhaps 
can hardly be proved that Beau de Rochat was pro- 
foundly versed in the science of heat, or that his cycle 
was the result of a competent knowledge of Carnot’s 
teaching. 
In a sense we think that the recent course of events 
in connection with the steam engine and other heat 
motors is disheartening and disappointing. It is quite 
certain that the science of thermo-dynamics has never 
before in the history of the world been so well under- 
stood. It is a more or less familiar subject to hundreds 
of men with inventive brains. Why is it that none of 
these brains seem able to effect radical improve- 
ments in gas engines, or steam engines. Is there 
no room or space left for anything of the kind? 
Are we to take it for granted that the giants of 
old have turned over the whole ground, and left no space 
for the trained philosopher with the wisdom of all the 
ages to aid him? It would appear so, and yet valuable 
improvements are made in heat engines, only they are 
not produced by men saturated with the lore of thermo- 
dynamics. Is a profound knowledge of science never 
accompanied by the power of applying that science in 
practice? 


A REAL ‘*BATTLE OF THE GAUGES.” 


Art the time, now many years past, when the advocates 
of broad and narrow gauge were engaged in strong dis- 
putation as to the merits of their ——, systems, their 
wordy warfare became generally spoken of as the “ Battle 
of the Gauges.” Their differences were, however, then 
confined to theory only, and it has been left to the 
present day to see approaching a state of things which 
may well be described as the real battle between the 
two systems. It will be well recollected how, after 


theorising had become merged into practice within 
the United Kingdom, the warfare therein abandoned 





much must be expended in this warming; for the inner 





became transferred to India. Fierce and sharp was 
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the contention as to the railways of that country 
between those who held the narrow gauge best 
suited to rapid development, and those who entertained 
the contrary view that the future of Indian trade must 
soon ‘outgrow the capacity of narrow gauge lines, should 
these be accepted as the standard for general adoption. 
Considerations of a military character doubtless had great 
effect in determining a preference for a standard of gauge 
considerably in excess of that then almost universally 
adopted for our home railways; but the advocates of this 
standard did not secure a complete victory, and a compro- 
mise was permitted by which railways of both gauges were 
introduced, although the main lines built under the direct 
patronage of the Indian Government were confined to the 
broader gauge. Hitherto the fields of operation of the two 
systems have been kept totally distinct, and their respective 
interests do not seem to have clashed. The day for such 
immunity seems now to be approaching its end, and we 
find the leading organs of the Indian press to be warmly 
debating as to whether official resistance should not be 
given to a proposed line of railway in further continuation 
of the existing narrow gauge system, which, it is alleged, 
must, if constructed, have the effect—to quote from one 
of the Indian papers—of “ cutting the ground from under 
the feet” of the broad gauge system. From this it is 
apparent that the time has arrived when one of the evils— 
and that the most serious—of a mixed gauge system 
prophesied by those who stood aloof in the early days of 
contention from advocacy of either one or the other of 
the two systems will have to be faced. We may there- 
fore expect shortly to witness a a recrudescence of all 
the bitterness of argument which characterised the initial 
discussion of this subject. 

Strenuous efforts, it appears, are now being made to 
obtain the sanction of the Indian Government to the 
construction of a metre gauge line, in extension of the 
Rajputana-Malwa Railway, to connect Cawnpore with 
Bahrumgat. This section, we learn, will be the field on 
which the approaching battle will be fought out. Those 
interested in the railways that have been built on the 
standard broad gauge assert that the main line of that 
description from Calcutta across the Peninsula to 
Bombay will have its traffic seriously affected by the 
construction of this particular section, and they are 
therefore offering every possible opposition to its 
promoters securing the sanction they have applied 
for. The ground of opposition advanced is that 
the proposed section of railway will result in the 
junction of the metre gauge lines of North India with 
those of Bengal, and that there must follow a direct and 
very injurious competition with the main lines con- 
structed under a Government guarantee on the broad 
gauge standard. Here in England, where open competi- 
tion has been accepted as the almost necessary result of 
free trade principles, we should be prepared to ignore 
such an argument. Indeed, except under certain special 
conditions affecting individual cases, it is probable that 
the competition so dreaded in India would be welcomed 
by ourselves. Circumstances, however, as regards India, 
differ widely from those which rule our own railway 
system. Although military considerations must always 
be given some weight even here at home in determining 
the sanction or refusal of competing lines proposed, such 
considerations are but of trifling importance when com- 
pared with those that must ever rule the decisions of the 
Government of India. That Government has decided— 
whether rightly or not—that with an active possible foe, 
ever watching with an aggressive intent the northern 
frontiers of its territory, military considerations must be 
paramount. It has also decided that to facilitate the 
rapid passage of military forces and their armament, the 
standard broad gauge must be maintained as being far 
superior in that qualification to the metre gauge. It is 
not likely therefore, considering the vast financial respon- 
sibility the Indian Government has undertaken with 
respect to the main lines, that it will readily give its 
consent to any scheme which may threaten to reduce the 
means at its disposal for meeting that responsibility. 

Of course it is impossible for us at this distance, and 
with the limited knowledge of local circumstances 
possessed by us, to say whether the risks asserted to 
attend this new scheme of metre gauge extension would 
have a real existence. We shall not pretend, therefore, 
to discuss this question from any such standpoint. But 
it is evident that there are at length strong indications of 
renewed antagonism between the supporters of the two 
systems. This first preliminary skirmish between the 
outposts of the two parties may, we think, be significant 
of what must, in the course of time, become a general 
engagement throughout the length and breadth of our 
Indian Empire. In a certain sense, and commercially- 
speaking only, the alarm shown by those interested in 
the main lines would appear to indicate that the result 
of close competition between the two systems must be in 
favour of the metre gauge lines. Their proprietors will con- 
sequently have cause for grumbling if for any reason the 
connection of their system in Northern India with that of 
Bengal is denied to them. They will plead—and with 
some show of reason—that the development of India is 
retarded by a factious conservatism. But, on the other 
hand, as we have stated, military considerations must, 
for a long time to come, exercise paramount rule in 
India, and the finances of that country can hardly permit 
a concession which, if granted, must seriously add to the 
strain upon them. However we may regard this question, 
it is evident that we have before us a difficulty which is 
the direct outcome of the establishment of mixed gauges 
for Indian railways. The proprietors of those of the 
narrow gauge type must always have foreseen the day 
when the interests of the two systems must clash, and 
doubtless it will be argued that they should have been pre- 
pared for this eventuality and for the consequences of it. 
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BOUNTIES ON SHIPBUILDING IN FRANCE. 
_ Usper @ law which was passed in 1881 the shipbuilding 
industry in France, as well as the merchant service, is pro- 





tected as far as possible from the competition of English 
builders by the State paying considerable bounties. This law 
was only put in force for ten years, and it expires in July 
next, at which time it will be necessary to decide either upon 
its re-enforcement or upon areform in the present method of 
subvention. This is a question at which the shipowners and 
the shipbuilders are now at loggerheads. The owners have 
everything that they can wish for under the present law. 
They receive a bounty of 1f. 50c. a ton for every thousand 
miles accomplished by vessels constructed in France, and a 
half bounty of 75 centimesa ton for the same distance is paid 
upon all vessels built abroad that sail under the French flag. 
Upon the other hand, with a view to protecting the builders, 
vessels made in foreign countries have to pay a duty of 2f. a 
ton upon the merchandise discharged at French ports, and 
they are further assisted by a bounty to compensate them for 
the import duties that have to be paid upon the raw mate- 
rial. A large and representative meeting has been held in 
Paris to consider the forms that the ay ane new law should 
take. Upon one point only were the owners and builders 
unable to agree, but that is a point which is likely to prevent 
them from coming to a common a The 
owners would like to see the present law renewed in its 
entirety, but the builders raise an objection to the half- 
bounty which is paid upon vessels constructed abroad. They 
urge that this half-bounty is in reality a protection to Eng- 
lish builders, who are thus enabled to compete with con- 
structcrs in France. As the suppression of this half-bounty 
would deprive the owners of some of their advantages under 
the present law, they claim that the builders could easily 
overcome the difficulty by securing an increase in the subven- 
tion which is paid to them in compensation for the import 
duties. This view of the case, however, does not commend 
itself to the builders, and the question remains in abeyance. 
It is evident therefore that the shipbuilders are far from being 
satisfied with the only system which seems capable of afford- 
ing them protection. As in nearly every other case where 
bounties have been given for the poaiee of native industry, 
it has not proved to be altogether effectual in suppressing 
foreign competition. In the present case the competition is 
as keen as ever it was. Nor does it seem probable that the 
builders will succeed in their agitation against the half- 
bounty upon foreign vessels. Their influence is not nearly so 
great as that of the numerous owners, chambers of commerce, 
and other bodies who have an interest in the development of 
the merchant service apart from the construction of vessels. 
The new law is therefore likely to be either a renewal of the 
present one, or a modification so slight as to affect but little 
the position of the English shipbuilder. 


GAS PRODUCTION AND DISTRIBUTION. 


Some statistics that have interest at the present time are 
given in the report of the gas committee of a northern cor- 
poration, to previous issues of which we have referred some 
time ago in THE EncINeER. During the year the average 
consumption of coals is 2800 tops monthly. In December 
that consumption rises to 3748 tons for the month, and in 
June it sinks as much below the average as the mid-winter 
month is above it. Taking the most recent month as an 
illustration, it is found that 10,090 cubic feet of gas were 
produced for each ton of coal carbonised. The gross cost of 
the production was 2s. 1°73d. per 1000ft. of gas, of which 
rather more than half was the cost of the coal delivered, 
wages being the next largest item. As yet there is no per- 
ceptible diminution in the cost of coal, probably because the 
old contracts will still be running. Against that gross cost 
of coal of a fraction more than 2s. 1d. per 1000 cubic feet of 
gas, there is to be set the sum received for residuals. This 
sum varies, but that for coke is the highest, about 5d. per 
1000ft. of gas sold, whilst tar yields 1:29d. per 1000ft. and 
there are other smaller sums from ammoniacal liquor, spent 
oxide, &c.—the total being about 8-23d. per 1000ft. The net 
cost of the gas is reduced to about 1s. 54d., but against this 
is to be set interest, redemption, and profit, which brings the 
total up to that of the amount received for the gas. The esti- 
mated profit is nearly 1d. per 1000 cubic feet of gas sold, which 
is larger than it was in the last financial year of the undertak- 
ing. It is obvious that with an enlarging consumption, and 
with an enlargement of that which is used in the daytime, there 
should be an increase of the profits, for the standing charges 
do not increase in proportion; and there ought to be a 
diminution in the cost of the coal soon, for the price has 
fallen, and that fall will speedily reflect itself in the average 
under contracts as they are renewed. If the production of 
gas continues to increase there should be a lessened cost of 
wages according to volume, for it is well-known that the 
night consumption of gas, except at a certain time, is 
adequate, but the day consumption is slight to that of the 
means of distribution. Of late a substantial part of the 
increase in the consumption has been in the gas that is used 
in the daytime, both for power and for heat, and that increase 
goes on. It would be a greater benefit to the companies if 
they could by any means stimulate the consumption of their 
production in the daytime, either by lower charges for the 
services that are mainly used in the day, or by doing away 
with the charges for rental of the stoves that are used. Now 
that the price of coal has begun to fall—and that fall is 
shown in the recent contracts for gas coal—the companies 
using it so largely will have the opportunity to cheapen their 
produce or to enrich it as they choose. Asan illuminant gas 
has still a field, though one in which it has a strong com- 
petition, but for p ses of power and heat it may make up 
for any loss, whilst cheaper coal will be of great advantage. 


TWO GREAT ENGINEERING SCHEMES. 


AmonG the various engineering schemes now claiming 
attention in different parts of the kingdom, few, if any, are 
more important than the two which are engaging attention 
in the Midlands, namely, those in connection with the Bir- 
mingham water supply and the South Staffordshire Mines 
Drainage Commission; and they have come into further 
prominence just recently from a suggestion which would 
result in a fusion of the interests of both—a suggestion, how- 
ever, which is scarcely likely, it appears, to be adopted. 
Seven millions sterling is the expenditure, immediate and 
deferred together, which is contemplated in connection with 
the obtaining of the water supply of the hardware metropolis 
from Wales in the manner set forth in the Birmingham 
Water Bill upon which Parliament will before long be asked 
to give a decided answer. We have here a vast sum of 
money, the expenditure of which could not fail to benefit the 
engineering industry not of the Midlands alone, but ve 
probably of some other parts of the kingdom also. Opposi- 
tion is, of course, not wanting, and it remains to be seen 
what will be the upshot of the matter; but already the Bir- 
mingham Water Bill has passed its second reading. The 
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other undertaking to which we allude is also in the domain 
of hydraulic engineering, but in connection with coal minin, 
being none other than the proposal of the unwatering of the 
Tipton district by the South Staffordshire Mines Drainage 
Commission. It is interesting to note from the latest avail 
able information that the necessary £100,000 is stated to be 
“within measurable distance.” We agree with the tenour 
of the remarks made this week by the President of the South 
Staffordshire and East Worcestershire Institute of Minin 
Engineers, at the annual meeting of that body, when he said 
that ‘‘ to those engineers who were acquainted with the great 
inroad which had been made into the South Staffordshire 
coalfield, the value of the seventy million tons of mineral 
lying at present drowned out in the Tipton district was well 
known ; and if the public were equally informed, the further 
liberation of the coalfield from its water-logged condition 
would rank with the burning political questions of the day.” 
An allusion has been made above to the connection between 
these two schemes. The fact is that it has been suggested 
that Birmingham should utilise the Staffordshire Mines 
Drainage water for steam-raising and drinking purposes, 
But the proposal has for sanitary and chemical reasons met 
with no favour, and if these two schemes are carried out at 
all, it must be independently of each other. There is money 
for engineers in both of them, and in the interest of the 
engineering trades we shall watch their progress with no 
little interest. 








LITERATURE. 


Annuaire pour Van 1892. Publié par le Bureau des Longi- 
tudes. 12mo. pp. 674. With appendices A to H, pp. 207. 
Paris: Gauthier-Villars and Son. 

Amone the numerous administrative creations of the 

Revolutionary period in France, few have shown a greater 

capacity for existence than the Bureau des Longitudes, 

which is now approaching its hundredth year, having 
been founded by the National Convention on the 2st 

June, 1795. This body, which includes the most eminent 

among French astronomers, physicists, hydrographers, 

and meteorologists, has, among other duties, including the 
charge of the national ephemeris, the Connaissance du 

Temps, that of publishing in each year an annual or 

almanack “ fitted to regulate those of all the Republic,” 

which obligation has, in the words of the official preface, 

“ never been unfulfilled.” 

Originally, and for many years, the contents were 
limited to the calendar and astronomical data condensed 
from the Connaissance du Temps, with short articles on 
the metrical system, the geography of France and other 
countries, &c., the whole being contained in less than 
eighty pages. The popularity of the work, especially of 
the latter portion, led to an extension of these articles 
and the addition of others of a more detailed character 
upon special subjects, among which figured extracts from 
the works of Laplace from about 1810 until his death in 
1827. A more remarkable series of contributions was, 
however, due to the co-operation of Arago, who, from 
1824 to 1853, supplied a brilliant succession of essays upon 
physical and astronomical science, biographical and other 
notices, which have served as models to much of the 
popular scientific writing of later times. Prominent 
among these may be mentioned the famous “ Eloge 
Historique” of James Watt, which was published in the 
volume for 1839. After Arago’s death it became difficult 
to find a successor, and the notices were omitted for more 
than ten years, when they were resumed, principally by 
MM. Delaunay and Faye, who became successively the 
editors, and the volume increased from the original eighty 
to nearly 900 pages in 1887. Since the latter date the 
matter has been subiected to a selecting process, or rather, 
particular subjects are only treated in detail at intervals 
of some years, so that the size of the volume may be kept 
within reasonable limits, while retaining the traditional 
price of 14f. which seems to be invariable. 

In the present year, apart from specially astronomical 
matter, very full articles on the concordance of the 
different calendars, the reduction of barometric observa- 
tions, the magnetic survey of France, where an area of 
anomalous declination hes been observed, similar to 
those found in England by Messrs. Rucker and Thorpe, 
are given, together with the large number of tables of 
physical constants, which have been a characteristic 
feature for several years past. 

The notices at the end include, among others, a report 
on the meeting of the International Committee for the 
production of a photographic map of the heavens, held in 
Paris in April last, from which it appears that the great 
undertaking is in a fair way towards execution, the work 
being distributed between eighteen observatories, each 
taking from 1000 to 1500 plates. It is intended to 
indicate all stars within the range of the instruments 
down to the fourteenth magnitude. There is also an 
excellent article on the Mont Blanc Observatory, by 
M. Janssen, and two discourses on Borda, the inventor 
of the reflecting circle, by M. Bouquet de la Grye and 
Vice-Admiral Paris, delivered on the occasion of the 
inauguration of a monument to his memory at Dax, in 
May, 1891. Although not an “ engineer’s pocket book,” 
there is so much interesting and valuable information in 
the Annuaire that it cannot fail to be a useful companion 
to the other handy books of the library and drawing-office. 








EXPRESS ENGINE, EASTERN RAILWAY OF 
FRANC 


We publish this week, on page 214, a section and plan of 

Fiaman’s locomotive, external elevations and end 

views of which, with a full description, appeared in our last 
impression. 








THE CHICAGO EXHIBITION. 


WE publish this week, on page 210, additional views of the 
buildings which are being rapidly constructed in the grounds 
of the Chicago International Exhibition. In the centre is 
the permanent Art Palace. The electric light station shown 
in the lower right-hand corner appears to be inadequate to 
the importance of the industry. The Fort is an interesting 
historical reproduction. 
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THE NAVY ESTIMATES AND SHIPBUILDING 
PROGRAMME, 


Tux First Lord of the Admiralty’s statement explana- 
tory of the Navy Estimates for the year 1892-93 was 
jgsued on Tuesday last. The estimated Naval expendi- 
ture to be voted by Parliament for the year is £14,240,200, 
being an increase of £25,100 over the original estimates 
ofthe preceding year. This sum does not include the 
whole of the funds available for Naval services during the 
coming year. Under the financial provisions of the 
Naval Defence Act it was enacted that an annuity of 
£1,428,000 for seven years should be charged upon the 
Consolidated Fund to meet the cost of the contract-built 
ships. This is not shown on these votes. The un- 
expended balances on the 1st April next are estimated to 
be £75,000 for new construction, and £568,000 for arma- 
ment and warlike stores, and these sums are at the 
disposal of the Admiralty. It is calculated that the 
liabilities to be met out of the annual estimates for the 
completion of the ships contemplated under the Naval 
Defence Act will be, at the close of the current financial 
year, about £3,737,000; of this, £2,270,000 will be 
defrayed in 1892-93, leaving £1,467,000 for the year 
1893-94. 

To pass from money figures to ships. Of the eight 
first-class battleships contained in the programme of 
1889, four were to be built by contract and four in our 
Naval Dockyards. One, the Royal Sovereign, was 
specially pressed forward, and may be said to be.now com- 
pleted, as she is to be ready to act as flagship of the 
Channel squadron on May 31st next, by which time she 
will have been in all about two years and eight months 
building. The following table shows, so far as we can 
see, the state of progress. 


Table showing Progress made in the Programme of the Naval 
Defence Act of 1889. 
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nearly completed in the same column, and those which 
will be only finished in the year 94-95. It must be 
understood then that many of these will be finished soon, 
and by the end of 1893 very little will remain to be done; 
and although the first-class battleships already launched 
remain under this heading, it is plain that if necessary 
they might be completed sooner, seeing that the Royal 
Sovereign has been hastened so as to be in commission 
by the end of next May. 

The completion of the ships embraced in this scheme 
being thus provided for, the Admiralty have decided to 
make preparation for the commencement of a new one, 
on which we have no more definite information than is 
contained in the words which we quote:—‘ We have 
therefore decided to make preparations for the commence- 
ment of anew scheme of shipbuilding, but for the year 
1892-98 to limit it to laying down three new battleships. 
The large number of cruisers now advancing and com- 
pleting has placed us in comparison with other nations, 
so far as this class of warship is concerned, in a favour- 
able position. The principal features to be embodied in 
the designs of new battleships have been carefully con- 
sidered by the Board, with special reference to recent 
foreign shipbuilding policy, and the latest developments 
of armaments, armour, and propelling machinery. It has 
been decided that the introduction of quick-firing guns of 
large calibres, and the use of high explosives, necessi- 
tate changes in the character and distribution of 
the protective hull-armour, and the increase of pro- 
tection to gun crews. It has also been determined 
that further steps must be taken in the direction followed 
in the Royal Sovereign and Centurion classes, so as to 
give even greater relative power and prominence to the 
secondary armament of quick-firing guns. In relation to 
the heavy-gun armaments, the fullest inquiry has been 
made into the relative advantages and disadvantages of 
guns of different calibres, lengths, and ballistics, having 
regard not only to their powers of perforating thick 
armour, but to their shell-fire and destructive effect 
against unarmoured or lightly-armoured structures. The 
subject of the speed and coal endurance appropriate to 
battleships has been investigated, in the light of the 
most recent experience and of the results obtained in the 
extensive trials of coal consumption made on actual ser- 
vice during the last two years. Sketch designs have been 
prepared on the basis of these discussions, and the pre- 
liminary steps have shown that while keeping within the 
size and cost of recent first-class ships, vessels possessing 
adequate powers of offence and defence can be produced 
on the lines decided upon. 

“Before the dockyard vote is disposed of, full details 
of the main features of the new vessels will be laid 
before Parliament. For the present it is sufficient to 
say that they will be first-class battleships of large 
displacement, of high freeboard and speed, large coal 
capacity, and carrying as a main armament four guns of 
large calibre, and as a subsidiary armament a num- 
ber of well-protected quick-firing 100 lb. guns. The 
new programme commences modestly, comprising at 








present only three battleships and ten torpedo boats; but 
in the course of the next twelve months it is proposed to 
extend and elaborate a much larger scheme for submis- 
sion to Parliament next year, so that the material may 
be bought and the arrangements made for a fresh start 
early in 1893-94. The amount available during the 
next five years for a new programme, if the sum now 
voted for new construction remains unaltered, is about 
£8,000,000, independent of the cost of armament, and 
exclusive of the completion of the Naval Defence Act.” 

This statement will be welcomed, we think, by the 
country generally. It implies that the Admiralty is 
awake to the need of making efforts to maintain our 
naval supremacy, which really, to a far-seeing mind, is 
a necessity of our national existence, and is not to 
be dependent on the forbearance of foreign Powers. 

Welcomeas the announcement of an increase of strength 
is, however, we could wish that in one essential 
respect a different line had been taken. Lord George 
Hamilton tells us that in cruisers we are in a favourable 
position in comparison with other nations, and he there- 
fore apparently considers battleships the only urgent need. 
The conclusion is to be regretted, but more especially when 
words are let drop which suggest in our judgment a 
terribly wrong principle of action. Our need of cruisers 
is no matter of comparison with other nations. Our 
position is wholly unique. Not only have we a trade out 
of all proportion to other nations, but also being an 
island, our existence in the sense of bare food depends on 
our trade being uninterrupted. Other nations might, no 
doubt, feel the loss of trade. France most nearly 
resembles us, says the First Lord. If France’s trade was 
interrupted for a long period she would suffer severely 
commercially ; but long before ‘the time necessary to 
produce even this result on France, we, under similar 
circumstances, should be starved into surrender. No 
doubt our battleships must form the backbone of our 
naval force. They must be able to beat those of our 
enemies. If we could collect all our enemy’s battleships 
and fight them once for all, it is clear that a decided 
superiority to our foe is all that we need. As a matter of 
fact, ships being scattered as they are, we cannot 
be safe without a large margin of superiority. Still, it is 
a question of comparison with our enemy. Our needs 
depend on his strength in the matter of battleships, but 
such an element hardly comes in in cruisers. An enemy 
with half a dozen cruisers only, possessing very great 
speed and fair armaments, might work unlimited mischief, 
although we might have a much greater number of more 
powerful ships, if we have not enough to guard our road- 
ways of commerce. We trust that by the time the pro- 
gramme is fully published we shall find that cruisers 
occupy & more important element in it than we fear is 
suggested by the words we quote. The First Lord, 
indeed, gives reasons why our colonial possessions make 
a demand on our ships out of proportion to that arising 
in the case of foreign Powers. France, we learn, recently 
had thirteen ships on foreign stations when England had 
forty-seven. This is doubtless true, but it does not touch 
the root of the question; and we trust that the special 
need of bread to eat for England in war time will receive 
the consideration it demands. Torpedo boats are noticed 
—ten are now to be made by contract; but the weapon 
which torpedo attack has developed—that is, quick-fire 
guns—attracts still more attention just now. This brings 
us to the question of ordnance. 

Happily, our guns are now ordered at an earlier date 
than formerly for each warship; consequently, they 
are ready and waiting by the time that the ships are 
completed. With regard to heavy guns, the First 
Lord gives the following table, showing the progress 
made in gun manufacture during the year. The total 
number of guns completed during the year ended 
December 31st, 1891, was 396, as compared with 240 in 
the preceding year :— 


. . Numbers 
Nature of Gun. completed. 
16°25in. of 110 tons ? 1 
13‘5in. of 67 tons ... 21 
10in. of 29 tons 10 
9-2in. of 22 tons Ce ee OTe 19 
8in. of 14 tons ae sae stee akon 4 fink, Gaia) eas kas 1 
6in. of 5 tons... Fels oie Moscioaaiiar tsar, fei, aia 75 
5in. of 40 cwt Sibi: take Rei eeaie” Kaen ea cad 22 
SS ee ec 8 
6in. quick-fire ... Rw Goth Fass Plas Paves ereaslmwase 
47 Pe 225 
Total ... 320 


The number of these guns mounted and ready for ships on 
December 31st was 1623, against 1410 at the end of 1890. 

The few remaining guns of the same pattern as that 
which burst on board H.M.S. Cordelia have been with- 
drawn and replaced by stronger patterns. The progress 
in quick-fire guns is great; in fact, we believe that the 
figures in the table we give in next column show that 
England is considerably ahead of other nations in the 
number of this important kind of piece which she has 
mounted, which is 1715 at the present moment. We 
cannot hear what number Germany and Russia possess, 
but France is so far behind that she has not one to 
our ten at the present moment. This state of things 
will not last. A vessel’s power against unarmoured 
and weaker parts of even the heaviest antagonist 
depends on her secondary armament, and this power is 
multiplied with quick-fire guns. This 1s now well under- 
stood, and France is exerting herself. 

On the whole, we think that the country may be well con- 
tent with, and the First Lord and the Navy congratulated 
on, the estimates and programme put forward. The one 
blot that we see is that the great need of cruisers is not 
recognised, and this is the more remarkable if, as we 
believe, the want is generally felt both by the Navy and 
by those who occupy a high position in the commercial 
world, and are able to see beyond their immediate 
requirements. 

The. following table deserves attention, dealing as it 
does with personnel as well as matériel. Much of the 
cost of the increased power has been met by economical 






reforms, but we are warned that the First Lord does not 
expect to be able to obtain much more by such means, 
and for our increased power and security we must be 
content to pay. 


1886. 1892, 
Ordnance:— 
Breech-loading guns (afloat and in reserve) 499 1,868 
Light quick-firing guns (afloat and in 
ike A ee ee ee 33 1,715 
Torpedoes (afloat and in reserve) 820 2,874 
Ships (fighting) :— 
In commission— 
At home — excluding coast defence 
ships, gunboats, and torpedo boats 15 21 
Displacement tonnage ... ... ... ... 110,000 154,500 
Abroad—total of all classes 96 110 
Displacement tonnage .. 205,800 300,007 
Complements—abroad ... ... ... 18,100 23,350 
In reserve (ready for commission) :— 
Excluding coast defence ships, gunboats, 
and torpedo boats-— 
Fleet reserve— 
Division A ... - 6 
Division B... ... ... .. = 11 
Old first-class steam reserve va 10 2 
Displacementtonnage ... ... ... ... 25,700 82,200 
Ships of 15 knots speed and upwards (afloat 
and building) all classes except torpedo 
WMI eR gee are aes ein | acy pate 57 140 
Personnel— 
Establishments of officers and men (active 
LL St Ae ee errr 74,100 
Numbers of Royal Naval Reserve (officers 
| eon: > | 23,500 








THE BARNES DRYER. 





THE accompanying engravings illustrate a very simple 
invention which really deserves the good things said of it by 
its inventor. It consists of a frame made of light wood rods, 
set in cross pieces at the ends. These ends resemble the rafters 
of a house, while the rods take the place of slate battens. 
The whole is hinged: at the apex, and can be collapsed or 
expanded by the aid of a couple of notched collar braces. It 





is suspended from the ceiling as shown. The method of 
using it will be understood in a moment from the sketch. 
When the articles to be dried or aired are hung on it, it is 
hauled up to the ceiling, where it is quite out of the way. 
The risk of fire entailed by the use of the ordinary domestic 
clothes-horse is practically done away with altogether, and 
the articles to be dried get all the benefit of the heated air 
next the ceiling. It is made by the Barnes Dryer and Airer 
Syndicate, Charterhouse-buildings, E.C. 








ELECTRIC LIGHTING OF THE MANSION HOUSE. 


On Monday evening, March the 7th, a private view took 
place of the electrical installation which has recently been 
made at the Mansion House. The whole of the work has 
been carried out by the Planet Electrical Engineering Com- 
pany, of Victoria-street, Westminster, under the personal 
supervision of Mr. Alfred Slatter, the manager; the work 
being done to the specification of Mr. W. H. Preece. The 
current is supplied by the City of London Electric Light- 
ing Company. In commemoration of the event the Lady 
Mayoress was presented, on behalf of the Planet Company, 
by Mr. James Salmon, the chairman of the general purposes 
committee of the Corporation, with a silver and ebony 
battery set and small lamp. The Lord Mayor replied, thank- 
ing the company for the gift. The band of the Coldstream 
Guards played a selection of music during the evening. The 
installation consists of 825 incandescent lamps ; 50 of 8-candle 
power, 6 of 50-candle power, 120 of 5-candle power, 649 of 
16-candle power. The whole of the building has been lighted, 
and the arrangements in the Egyptian Hall, Venetian Room, 
the Lady Mayoress’ boudoir and morning room, are especially 
effective. Some of the electroliers consist of the old pendants 
which were used for gas, suitably arranged for the lamps ; but 
the greater number are entirely new, and have been specially 
designed for the purpose by the Planet Company, and made 
of bronze “ Princes” metal. In the Egyptian Hall there are 
18 electroliers, each carrying 6 16-candle power lamps, and 
also 120 16-candle power lamps are placed round the cornice ; 
22 switches are placed on a switch-board in a box at each side 
of the hall, and the circuits are so arranged that part of the 
lights in the electroliers can be extinguished when the full 
power is not needed. In the state-room, 5-candle power 
lamps upon imitation candles are used throughout, and the 
wall brackets are switched in and out by means of wall plugs. 
The lamps in the Lady Mayoress’ boudoir are shaded by 
means of silk feathers, os Be are very effective for the purpose. 
The old ball-room is lighted by 20 brackets and 10 electroliers, 
controlled in the same manner as those in the Egyptian Hall ; 
the switches are of tbe Slatter quick-break type, and the 
porcelain is coloured to imitate marble. Planet instruments 
are used throughout, with the exception of Cardew volt meters. 
The switch-boards are of marbled slate, with teak boxes, with 
glazed doors and lock and key. Various fittings and hand 
lamps were exhibited, and the artistic effect of the lighting 
was very satisfactory. 








THE INSTITUTION OF CIVIL ENGINEERS: NEWCASTLE-UPON-TYNE 
ASSOCIATION OF STUDENTS.—The first annual dinner of the above 
Association was held at the Crown Hotel, Newcastie-upon-Tyne, 
on Friday, March 4th, Sir George B. Bruce, past-president of the 
Institution of Civil Engineers, in the chair. Among those present 
were Mr. P. J. Messent, President of the Association; Messrs. J. 
Watt, Sandeman, H. H. Wake, C. A. Harrison, J. B, Simpson, 
W. J. Cudworth, D. Balfour, and Principal Garnett. Apologies 
were received from Lord Armstrong, Mr. G. Berkley, President 
of the Institution, Sir Lowthian Bell, Sir Joseph Pease, Bart., 
M.P., Mr. Forrest, secretary of the Institution, Mr. Wigham 





Richardson, Dr. Bruce, and the Mayor of Newcastle, 
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COST OF ELECTRIC LIGHTING. 


THERE are very few instances of the publication of the 
figures showing the actual cost over a period of some 
years of the electric lighting of an establishment lighted 
by its own installation. We have been favoured by 
Messrs. Walmsley and Smith, proprietors of the steam 
mills, Barrow-in-Furness, with the loan of the books in 
which the accounts have been kept over a period of six 
years of the cost of lighting their large mills and grain 
warehouses, a sketch of which, Fig. 1, with a small scale 
plan, Fig. 4, we give herewith. The accounts show the 
original cost, cost of renewals and extensions, and the 
whole of the cost of running. 

The installation includes one of Messrs. Mather and 
Platt’s No. 5 dynamos, put down in 1885, to supply from 
150 to 200 Swan incandescent lamps of 20-candle power, 
at 100 volts. The dynamo runs at 1115 revolutions 
per minute. This is driven bya horizontal engine of ten 
nominal horse-power by Messrs. Marshall, Sons, and Co. 
It has a cylinder 10-5 diameter, 16in. stroke, and runs 
120 revolutions per minute. It is supplied with steam at 
65 lb. per square inch, is steam jacketted, and is fitted with 
antomatic expansion gear and Hartnell governor. The 
fiy-wheel, 6ft. in diameter and 10in. wide, drives by Qin. 
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Fig. 1—BARROW FLOUR MILLS AND STORES 


double belt a pulley 27in. diameter and 10in. wide, on 
which runsa counter shaft. A pulley 42in. in diameter and 
10in. wide on shaft drives dynamo by pulley 11-din. by 
Sin., by a link 6in. wide and °625in. thick. 

The first main lead consists of cable of nineteen wires, 
No. 16 B.W.G., and the second main lead of seven wires of 
the same gauge. The first main lead, which lights the 
front side of the mill and boiler-house with eighty-seven 
lamps, is carried as far as the switches in No. 3 floor. 

A No. 10 wire is carried forward to the top of the 
mill, and twenty-three of the lamps are taken off this 
wire. The second main lead, which lights the back of the 
mill and offices with forty-six lamps, is carried as far as 
the sack room, and off it thirty-seven of the lamps are 
taken. A No. 14 wire forms a continuation of this with 
the offices to light nine lamps. 

A secondary lead, consisting of a No. 16 wire, from the 
second main lead in the sack room, is carried up to the 
top of the mill, lighting a bran-room; flour-room No. 4, 
store-room, and No. 5, Indian corn-room, by nine lamps. 
A No. 14 wire from the second main lead in the washer- 
room is carried up through the aspirator-room into No. 4, 
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Figs. 2 and 3-STEAM DIAGRAMS 


bin-room, and a No. 18 wire is continued forward to the 
top, and lights nine lamps in washer, aspirator, bin, and 
damping rooms. A No. 14 wire is carried from the 
switch in aspirator room to switch in No. 3 screen room, 
and by No. 16 wires thence lights six lamps. A No. 10 
wire from first main lead is carried to switch-box in 
No. 1 floor, and from it and No. 14 wire ten lamps are 
supplied inside and outside in mill offices to hoists, &c. 
Branches from uprights are all No. 14 wire, and drops 
No. 18. The engine is supplied with steam by the boilers 
which supply the mill. 

The dynamo was started on the 6th March, 1885. The 
original outlay was £396 12s., and subsequent additions 
brought the total outlay to £420 103. 11d., but this 
includes a valuation put upon a few things from mill 
stock. The installation was carried out by Messrs. 
Mather and Platt. 

Mr. J. P. Smith has taken great personal interest in 
the installation, and has kept very precise accounts of 
every item concerning it. From these the following 
tables have been compiled :— 

Annexed are two indicator diagrams from the engine, 
the indicated horse-power from which, taken over three 
years, varied from about 12 to about 20, with a maximum 
of 25°9 with different numbers of lamps in circuit. Of 
the diagrams given, that marked Fig. 2 was taken with 
148 lamps in use in December, 1886, and Fig. 3 with 171 
lamps. The lamps per indicated horse-power varied 
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from 6 to 8°2, but was almost always over 7, so that an | not subject to the losses which result from being on half oy 


average, without taking unusual extremes, would be as anger power, it may be taken that 3°5 


Ib. represents 


near as possible 7°8. The friction of the engine shafting | the actual consumption, as nearly as we can assume in 


and belts was 5:3 indicated horse-power. 
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Fig. 4—PLAN OF BARFCW FLCLR MILLS 4ND STORES 


fairness, without actual steam consumption test. Thus 


far, then, we have con. 
ditions and results which 
may be repeated in a 
very large number of 
mills, works, and esta- 
blishments of various 
kinds. 

It will be noted, how. 
ever, that the conditions 
can only obtain where 
there is a large use of 
steam, or in some cases 
of other power, and where 
the extra power required 
for the electric light does 
not involve the employ. 
ment of extra staff or 
workmen. 

In Messrs. Walmsley 
and Smith’s mill there 
are no men specially em. 
ployed to run the instal. 
lation, and this fact must, 
of course, be considered 
in making use of the 
figures obtained under 
these conditions. That 
it is run with great care 
is evident from the re. 
sults given in the tables 
showing life and repairs 
to commutator, and more 
especially the great length 
of the life of some of 
the lamps. As will be 
gathered from the small 
view we give of the flour 
mill and stores, the build. 
ings are of a very substan- 
tial kind, and the lamps 
consequently subject tono 


It will be noticed that the fuel consumed by the engine | injurious vibration. Steadiness in this way, taken with 
is taken as 3°51b. per indicated horse-power. This, it | steadiness of running and care in preventing excess of 
may be admitted, would be an insufficient estimate if the | voltage, may explain the extraordinary length of life, 


THe ELectric LIGHT IN THE Barrow FiLocr MiLis.—Cost OF EACH SEPARATE YEAR'S WORKING AND THE RESULTS OBTAINED, 


General Working Expenses, Maintenance, and Renewals, _ 








1885-6. 1886-7. 1887-8, 1888-9, 1889-90, 1890-1, 

BC-e2421 2 ae) & aw O21 SS ahi 2B aed | 2 ad 
Interest on capital at 5 percent. .. .. ... .. ... 20 0 0 19 0 0 18 1 0 17:3 °0 16 5 9 16 9 3 
NOR fe dcr co, Cate pac wha’ ek. ees’ each ee 19 0 0 18 1 0 17 3 0 15 9 15 9 3 
Fuel consumed (calculated)* ... ... 2... 2... .. .. 22 5 6 2616 3 22 9 6 26 5 0 34.10 0 1717 6 
aN ae mmr ee. 2416 0 14 8 0 13 4 0 9 8 0 910 9 
ssa sarg\ ada, ince pen! Se. Seo 614 0 116 0 018 0 018 0 214 0 018 0 
Commutator romowals,.. 0.0... 20.0 20 sce see wee 810 0 615 0 —_ 615 0 810 0 — 
Fixing commutator and repairing ditto... ... ... ... 48 7 lls 0 010 0 017 6 a. 7 o@ 010 0 
Sundries and renewals ja es a ie 019 0 = 09 6 914 2 140 _ 





10 2 1 100 1 3 7417 0 91:19 
At 34 Ib, per indicated ho.se-power per hour, 
Details of Lamp Hours and Lamp [our Cost, 





& 9 5 0 84 14 o— 


ee ee rem es 3.163 3,234 3,318 3,621 3,539 3,477 
Average number of lamps lit ae eee 100 115 104 107 110 127 
Number of lamphours .. ... 2. 0. 2 « «- 316,300 371,910 345,072 387,447 + 389,290 441,579 
EEN os nck ons leis. wn, ne "ee oe 079d. 064 O52 056 055 “048 
Number of lamps lit—one hour forld.... ... 2... ... 12°6 15°6 19°2 17°8 18°] 20°8 
aie Dynamo Renewals and Repair. 

Number of lamps renewed sea awh) Veer SS: Ue 95 124 42 66 47 5g 
Number of times commutatorturned ... ... ... .. 8 | 3 3 3 4 2 
Number of brushesused ... 2... we 8 | 2 1 1 3 1 





Number of lamps originally erected was 133; since then 28 have been added ; total, 161. Cost of installation (including speci.l 


10}in. engine) = about £400, Type of lamp used, Edison-Swan, 16 c.p., 100 volts. 
Averages for Six Years, 


Annual cost, £91 19s. 11d. Cost per lamp hour, ‘059d. Number of lamps lit, ] hour for 1d. = 169, Hours run, 3392, 
Lamps lit, 112-1. Lamp hours, 380,243. Cost of gas in Barrow = 33. per 1000 cubic feet, Cost of equal number of No. 5 


burners, consuming 5} cubic feet per hour at 33. = £313 13s, 
Life of Commutators. 

















Months. | Hours. |Times turned |Longest. run, Shortest run.| Average. 

oo, ee a ee 8} 2055 6 647 bre. 22 hrs. 342 hrs. 

Second ee EE Ro eee Ge Pee 12 3071 4 1383 ,, 28) . 768 ,, 

Third ick SG duct Pee ea, Gann Aten col ge 24h 7193 6 | 1592 ,, 972 ,, | 1199 ,, 

Fourth ie Oe athe wikis » Gea a anes pranate Mae 14} 4420 5 | 1548 ,, a 884 ,, 
NN 5 eo ces, aes nes Gus os 14} 4185 5} | — — 798 


Life of Lamps. 
133 


Original number ... Total number of hours run 





The fifth commutator—still in use—has run up to date 3500 hours, having been turned up twice. 


20,352 














Additions = 2 Average number of lamps lit vs 1121 
Renewals SiS = 435 Total number of lamp hours 2,231,459 
Half of those now in use ... = 78 Total number of lamps used = 674 
NE. kG) Sen” sas > ce Gas es a eee Average life of each lamp... ee = 2,384 brs 
Two or three of the original lamps are still in use, having run over 20,000 hours, 
Number of Hours Run in each Month. 
Jan. Feb. March, | April. May. | June. July. August. Sept. Oct. Nov. Dee. 
1385 | — | —  Miwing| 128 | 170 | 164 166 189 260 357 349 335 
1886 357 312 311 | 211 | 18 | 121 190 206 257 314 380 373 
1887 | 372 316 313 | 186 194 | 150 165 217 294 341 369 393 
1888 375 33 309 | 270 225 187 226 258 296 32 421 366 
1889 | 405 | 327 376 | 261 224 155 202 216 272 350 365 40 ch 
1890 403 316 316 274 229 198 220 202 268 360 346 37 
1891 | 385 308 ae —- | — —_a oe = es Ls Si —_ 
Averages... 383 | 318 | 92 | on | 204 | 162 | 19 25 | 275 ; 30 71 374 


In June the lamps are lit about 8 hours each night; in January about 17 hours, 


engine were supplied by its own boiler, because although | but an exceedingly good lot of lamps must have been 


the load factor does not vary very much, more than | obtained in the first instance. 


It has to be remarked, 


3°5 lb. would probably be required for the shorter runs of | however, that the steadiness of running of the engine has 
the summer months. Inasmuch, however, as the engine | not always been as good as expected, but we believe that 
is supplied by boilers which are always at work, and ' it is better now that it has the heavier load: 
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OFFSHORE FLOATING DOCK, HAMBURG 
MESSRS. CLARK AND STANDFIELD, ENGINEERS, LONDON, 
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THE HAMBURG OFF-SHORE FLOATING DOCK.! 





Tue gradual process of development so frequently met 
with in engineering works is strikingly exemplified in the 
history of the methods employed for reparing and renovating 
the underwater portions of ships and other floating struc- 
tures. The first examples of floating docks‘were mere float- 
ing copies of the existing graving dock sunk in the water 
instead of the earth; they were built up at one end and 
closed with a gate at the other, and the water was pumped 
out from the enclosed space. Following closely in their 
internal section the shape of the ship—some of the earlier 
specimens having in fact been old vessels with the internal 
works removed—they had all the defects of the old graving 
dock without its advantages. Restricted by their sides and 
end gates, they could only take vessels of less length and 
beam than themselves, and these boxed up inside a damp 
hole were difficult of access, and the paint on their bottoms 
dried but slowly. These floating docks made no great progress, 
and were only used where the situation prevented the adop- 
tion of a slip or graving dock. 

Necessity originated improvements, and the gates and 
closed ends were soon abandoned, and the lifting dock, taking 
its buoyancy entirely from its underwater portion below the 
ship’s keel, was introduced. Withagraving dock, the smaller 
the ship the more the water to be pumped out; with the true 
floating dock, the work done is directly proportional to the 
weight lifted. The vertical sides were of course retained, to 
give stability to the pontoons when sunk below the floating 
ship; but the dock itself was o 


allowed the paint to dry readily. 


The next important development in floating docks that we 
come to are the one-sided docks of Messrs. Clark and Stand- | 


field, of which the now well-known depositing dock was the 
progenitor, and the off-shore dock, of which the subject of 


this article is a favourable specimen, was the modified form | 
In | 


adapted to a different locality and different conditions. 
these docks one of the high vertical sides hitherto common 


to all floating docks was completely done away, so that the | 


question of beam was entirely eliminated ; indeed, the first of 
these docks constructed—the one now lying at Sebastopol—was 
built to accommodate either ordinary merchant vessels 
of 40ft. to 50ft. beam, or the circular ironclads of the 
Russian Navy of 120ft. beam. The principle of self-docking 
is also solved in a very simple manner in these L-shaped 
docks, as by building them in two separate divisions, one can 
lift the other in its lap, so to speak, without any extra appli- 
ances or great preparation, and the facility with which each 
successive portion of the dock can be thus readily examined 
and repaired puts these docks into a favourable position as 
far as duration is concerned. It is of course evident that 
it did not suffice merely to do away with one of the sides 
without replacing in some way the stability that is lost by its 
removal, and in Messrs. Clark and Standfield’s docks the 
difficulty is got over by connecting the remaining high side of 
the dock by means of parallel double-hinged booms, either, in 
the case of a depositing dock, to a floating outrigger or, in 
the case of the off-shore dock, to counterweights solidly 
attached to columns or piles driven firmly into the foreshore. 

These double-hinged booms, forming an attachment with a 
movement exactly like that of a parallel ruler, permit the 
dock to rise and fall vertically without exerting any action on 
the counterweights. But if the dock tends to heel out of the 
level in any way, the parallel movement of the booms con- 
veys a corresponding tendency to the counterweights, which 
at once oppose a resistance to the movement. The action of 
the counterweight does not bring the dock back into the level, 
but only prevents its going any further, and it is the valve- 
man by the manipulation of his levers who puts the dock 
Straight again. The counterweights therefore, although 





1 For large illustration of this dock, see Tat ENGINEER, 25th December, 
1891, page 536. 





n at each end, and was | 
unrestricted as to the length of ship it could accommodate, | 
whilst the free current of air circulating all around the ship | 
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strong enough to give to the dock stability under the most 
critical conditions, are in practice only used as indicators ; 
and the necessity of some such indicating arrangement is 


very apparent, as if the docks were rigidly attached to the | 


shore no means could exist of knowing what strains were 
taking place in the booms, until partial crippling or rupture 
announced their presence. It would of course be possible to 
make the attachments so solid that no stress the 

set up would break them; but this would entail great strength 


not only in the columns but also in the attachments of the | 


vertical side to the pontoon, and would also be entirely con- 
trary to the principle of these docks, which are always in 
stable equilibrium, so that at any time if the pontoon is above 
water the outrigger or counterweight can be, if desired, entirely 
removed, and the dock will still float on an even keel. 

This is the general theory of the one-sided docks, and we 
will now proceed to describe the present example which has 
lately been built by the owners, the Reiherstieg Schiffswerfte 
and Maschinen Fabrick of Hamburg, from the designs of 
Messrs. Clark and Standfield. In our issue of December 25th, 
1891, page 536, we gave an engraving from a photograph of a 
general view of this dock, and to-day we supplement this by 
a midship section and general plan of the dock. The arrange- 





ock could | 


at ! 
ti ttt 4 LAL ff . ! 
| : sis, 
H HA HHA Ha HAR ‘ S 
4H REPEAL EEL oH Hid Te 
| a 
ae Bas aA } 
| ‘ i D | re crave 
AE UM a a.b ai ade} 
lga@o 00 gp:0 Oo ae 
FF oe ae Eee 


























centre of buoyancy of the dock—that is, the position that 
tne ship must assume if the dock is to exert its utmost 
lifting power; but if the vessel is a light one, as is always 
the case with paddle steamers, it can be placed very much 
| further away from the vertical side, and in practice paddle 
steamers of the largest beam have been successfully raised 
by this dock. 

In plan, the dock, which is of rather irregular form, owing 
to the exigencies of river rights and existing dolphins, will be 
seen to be divided into two nearly equal and symmetrical 
halves. Either of these halves can therefore dock the other 
by simply disconnecting it from the shore booms and warping 
it round over the pontoon of the other half submerged ready 
to receive it. Transversely the dock is divided into three 
| watertight divisions, and by regulating the supply and dis- 
| charge of water into these the dock is kept on a level keel. 
| Longitudinally each half is further divided into four divisions, 
| making in all twelve watertight compartments. Each com- 
| partment is fed by a separate pipe and governed by a separate 
valve, and each valve is lifted by a hydraulic press, the 
| governing cocks of which are all brought to one point on the 
| centre of the dock. For convenience in working, the valves 

are divided into six divisions on each half of the dock, but 












































END ELEVATION—OFF-SHORE 


ment of the parallel movement we alluded to above will here 
be plainly seen. The lower boom is simply pivotted to the 
dock at one end, and to the vertical column fixed in the shore 
on the other; the upper boom, whilst pivotted to the dock in 
the same simple manner, is at its other end attached to the 
short arm of a sort of cam construction, pivotted on the top 
of the said vertical columns. The long arm of this cam is 
loaded with heavy weights. When therefore, for any cause 
or other, the dock tends to get out of level, the top 
boom either pushes or pulls on this cam, which yields 
opposing and ever-increasing resistance, until the two efforts 


out of level, connects the tipping movement by manceuvring 
his valves. The shore attachments are made, in case of 
accidents, extremely strong, being well tied back to the 
shore, and are each good for a pull of at least fifty to sixty 
tons, which, as there are ten of them in all, gives a total 
resistance of over 500 tons, but in practice it is rarely that a 
strain greater than that of a few tons is allowed to come on 
them. To prevent the dock yawing fore and aft, strong wire 
cables are diagonally laced across from the dock to the same 
shore columns, acting exactly like the fore-and-aft spring: 
used in mooring a ship. These and the booms constitute the 
only moorings of the dock. 

The dock proper has an over-all length of 330ft. and a total 
beam of 85ft., or, deducting from this the width of the 
vertical side and painting stages, a useful beam of 65ft. This 
useful beam is calculated for a ship placed directly over the 





are equal, or until the valveman, seeing the dock is going | 


FLOATING DOCK, HAMBURG 


| every separate valve can if desired be isolated. All the branch 
| or feed pipes are connected to one large central drain that 
runs the whole length of the dock, and directly on this drain 
are placed the horizontal centrifugal pumps—four in each 
half—of Messrs. Clark and Standfield’s special design. The 
advantage of this type of pump is, that being placed at the 
very bottom of the dock, they do not rely on suction, and 
therefore need no ejectors to start them, whilst their simple 
internal form allows the pump discharge to be used equally 
| well for filling the dock, thus obviating the necessity of a 
| second set of valves and supply pipes. 

Each pump discharge is furnished with a large screw-down 
| sluice valve, and further with an outside flap valve and 
| strainer. The four pumps being placed on the same main 
drain, it follows that in case of a breakdown of one pump 
the others can still go on pumping the dock or keep the pipes 
clear of water until the injury is remedied. The vertical 
| shaft of each pump is prolonged up to the engine deck and 
| there receives its power, through bevel wheels from a hori- 
| zontal shaft running the length of the dock, and driven 
| directly by a compound engine of the marine type of a force 
| of 200 indicated horse-power, one such engine being placed 
| in each half of the dock. 

These engines take their steam from the large boilers 

belonging to the shipyard, it being brought through jointed 
| pipes running along the booms on to the dock, in the same 
| manner as the hydraulic pressure for working the valves is 
| likewise conveyed. Extra throttle valves are placed on these 
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steam pipes, worked from the valveman’s cabin on deck, so 
that this man has not only the entire valves of the dock 
under his control, but also the engines. 

The whole manipulation of the dock being done by one 
man from one spot, coupled with the large amount of engine- 
power and the great stability given by the system of shore 
attachments, renders this the most rapidly-working dock in 
the world. Mr. Irving Scott, the director of the Union Iron- 
works at San Francisco, mentions in the course of a report 

_ on the harbours of Europe that he saw a ship of 5000 tons 
lifted by this dock out of the water and refloated again in 
thirty-two minutes, and it is a common thing for the company 
to lift a vessel in twelve or fifteen minutes. Even working 
at this , equivalent to a rate of lifting of about 1ft. a- 
minute, the dock is never allowed to get beyond a few inches 
out of level, so easily are the valves worked by one man from 
one spot. 

Not only has the means of rapid lifting been supplied, but 
special attention has also been paid to the equally important 
point, namely, that of the rapid berthing of the ship. This 
manceuvre is much facilitated in this type of dock, as being 
quite open on three sides, the ship can if necessary be sheered 
in sideways across the current, instead of, or as well as, enter- 
ing in the usual way. Steam capstans are provided at each 
end of the dock with proper leads, and the necessary side 
shores or struts are constructed of the telescopic form, and 
are screwed out from the side of the dock by hand wheels 
worked from the upperdeck. The ship being warped in against 
these, they are rapily screwed in or out, the ship following 
them until she is placed and fastened in her desired position. 
The bilge blocks are similarly arranged, and in their normal 
position lie flat on the pontoon deck, and are screwed up to 
the height required to fit the form of vessel. This doing away 
with all the usual fitting of timber shores and bilge blocks, 
most considerably shortens the time required to berth a vessel, 
and in the report above alluded to the time of berthing a 
5000-ton vessel is put down as five minutes fifteen seconds. 

The minor fittings of the dock have also not been neglected, 
and it has the full complement of gangways, service ladders, 
bollards, mooring bits, and such ; in addition, a large crane, 
capable of tackling propellers, is fitted at one end. A 
complete water service has also been provided for washing 
down the hulls of ships or testing their tanks, anda hot water 
service has also been laid on to thaw out the ice from the 
moving parts and to keep the pipes and valve pumps from 
freezing. 

Messrs. Clark and Standfield particularly insist on the 
necessity of building the girders of the vertical sides as deep 
as possible, so as to get longitudinal| stiffness, and adduce 
some reasons for their opinion. As may be seen from the 
annexed plan, one-half of the present dock is situated directly 
in front of the launching slips of the company, and has 
therefore to be removed each time a ship is launched. To 
avoid the difficulty of making and unmaking a joint under 
water, the connections of the high sides were only carried 
down to the level of the top of the pontoon. This shortened 
joint very soon showed signs of fatigue and eventually—pre- 
cipitated it is true by the carelessness of a workman who left 
some of his valves open all night—failed completely, but 
fortunately without doing much damage to the dock itself. 
As precisely similar joints, but carried the whole — of the 
side girders, are a common feature in this type of dock, and 
have hitherto always given complete satisfaction, it cannot 
be the system of the joint that was at fault; and as other 
docks with similar shallow side girders have, where of con- 
siderable length, manifested longitudinal weakness, it is 
undoubtedly due to lessening the depth of the side girders 
that the present joint failed. The joint has now been 
replaced by a hinged attachment, that at once shows the 
tendency of any strains that may be set up through the water 
flowing unequally into the different compartments, and such 
strains being once indicated they are of course easily corrected 
by the valves. This joint has worked most satisfactorily, and 
there is but little doubt that in docks of great length—that 
is, over 300ft. or 320ft.—some such form of attachment is 
always preferable to a rigid connection. It is, indeed, practi- 
cally the method most generally adopted, as witness the 
American sectional dock, the floating docks of Blum u. Vos 
at Hamburg, and similar docks at Kiel and at Rotterdam, 
and has the very great advantage of allowing an easy sub- 
division into smaller lengths for tackling two shorter vessels 
independently. It will be noticed that on the outside end of 
the dock the pontoon is raised somewhat above the deck 
level, forming a sort of embryo second side. The utility of 
this is as follows. 

When a floating dock with a vessel on it has the pontoon 
out of water, its stability, owing to its great beam, is 
immense; but when in the act of lowering the pontoon 
becomes submerged and the whole of this stability is lost. 
The vessel itself can also afford no stability, as it is raised 
some feet out of the water on the keel blocks. It is at this 
time that the raised box comes into play, and gives a very 
considerable amount of stability at this critical point, and 
continues to do so until it is totally submerged, by which 
time, however, the ship itself is touching the water, and 
therefore at once offers its own displacement against any 
tendency of the dock to heel. The dock, therefore, with a 
ship on it, is independent of stability given by the shore 
attachments, having a good amount of inherent stability, so 
much so that it would be perfectly feasible to lower such a 
dock, providing it had a vessel on it, even without the aid of 
the floating or fixed counterweights. 

The maximum lifting-power of the present dock is 5000 
tons, which is somewhat excessive, considering its length; 
but the extra power enables the company to lift vessels 
having still a fair amount of cargo in them. The depth of 
the pontoon is 9ft. 9in., so that, allowing 3ft. for keel blocks, 
the dock accommodates vessels of from 16ft. to 18ft. draught, 
the vertical side having still a freeboard of 4ft. 

It has now been actually at work about three years, during 
which time it has proved a great success, both from an engi- 
neering and a financial point of view. During the last 
working year it has docked no less than 150 vessels, of an 
aggregate tonnage of 290,035, having in some cases, where 
inspection only was needed, lifted as many as three vessels 
in the day, and the owners state their willingness to accom- 
modate double the number if required. 

At present it is the only specimen of its type in actual use, 
but it will shortly have several followers, the one at Cardiff 
being now on the eve of completion, whilst that building for 
the Smith’s Dock Company, of North Shields, is not far 
behind, and a fourth, at the Flensburg Shipbuilding Com- 
pany’s yard at Flensburg, is well advanced. These last two 


docks will exemplify the possibilities of this type of dock 
under very different conditions of situation. 

The cost of working such a dock represents also a small 
yearly sum, for we have seen that a single man works the 





whole of the valves and engines, whilst the boilers belonging 
to the yard are used to provide steam; the permanent staff is 
therefore reduced to this valveman, a couple of enginemen, 
one in each engine-room, to watch the running of the engine, 
and a shipwright to superintend the berthing of the vessel. 
In the case of the Hamburg Dock, other labourers are 
employed during the actual docking of the vessel, as great 
speed in working is required ; but the dock can, and we are 
informed is, in other examples, worked with as few as four or 
five hands. In our engravings, A are the mechanical side 
shores; B, bilge shores; C, rudder well; D, companion 
ladders ; E, deck timbers; and F, shore gangway. 








TRIAL OF A THREE-FLUED LANCASHIRE 
BOILER. 
By Mr. F. L. CrosLanpD, Engineer-in-Chief to the Boiler Insurance 
and Steam Power Company, Manchester. 

No change in the design of steam boilers, which the intro- 
duction of steel of a trustworthy nature has enabled mechanical 
engineers to make, appears more remarkable or striking than 
that which has in recent years gradually taken place in 
regard to their diameter. It was not uncommon, forty years 
ago, to find balloon boilers from 12ft. to 16ft. in diameter, and 
Lancashire boilers during the fifties were frequently made 
from 8ft. to 12ft.in diameter; and in the Black Country 
vertical boilers of the Rastrick type were ordinarily made up 
to 10ft. Gin. in diameter. It was unusual before the year 
1860 to find stationary boilers working at more than 60 1b. per 
square inch, but since then a gradual increase of pressure has 
been steadily going on, and by the year 1870 pressures of even 
1001b. per square inch were not uncommon. The diameter 
of boilers had during the same time been gradually reduced, 
and it was then thought impossible to make a Lancashire boiler 
fit to work safely at 100 lb. pressure more than 7ft. in diameter. 

The introduction of the McNaught compound system about 
1845, and various developments of the compound system 
applied to existing engines, necessitated increased pressures, 
and in the year 1868 existing beam engines were being altered 
by Mr. J. S. Crosland, of Manchester, to the triple cylinder 
arrangement, and pressures of 150 lb. to 175 lb. were used b 
him, the boilers—of the elephant type—being still further 
reduced to 4ft. in diameter. 

In the year 1870, Sir William Fairbairn and the Fairbairn 
Engineering Company took up the manufacture of the Cros- 
land triple cylinder engine, and provided a boiler of small 
diameter of the one-flued type, which was known as the 
Fairbairn boiler, to work at 150 1b. pressure. Since that date 
higher pressures became more generally used, and the sub- 
sequent adoption of the triple-cylinder engine by marine 
engineers, and its consequent rapid introduction into the 
mercantile marine, necessitated an entire re-consideration of 
the boiler question. To obtain the great indicated horse- 
power considered necessary, large steam generating power was 
required, and in order to obtain the required fire-grate area, 
and water and steam capacity, large boilers were essential. 
The opportune successful introduction of steel gave the neces- 
sary facilities for their construction, hence diameters of 8ft., 
10ft., 12ft., 13ft., 14ft., and now even 15ft. and 16ft. are being 
used. Even in land practice diameters of 7ft. 6in., Sft., and 
8ft. 6in. are again becoming common. 

The introduction in 1874 of the quadruple-cylinder engine 
for mill purposes by D. Adamson, of Hyde, and since then 
into marine practice, has produced a further rise of pressure 
to 200 1b. persquare inch. For this high pressure boilers of 8ft. 
diameter are now being used. A modification of the ordinary 
Lancashire boiler, which has apparently been suggested by 
the three-furnace marine type of boiler, has been recently 
introduced by several boiler-makers in Lancashire, in which 
the three furnaces of the marine type have been extended and 
carried throughout the whole length of the boiler. This 
change, I think, was first made by Messrs. Layfield and 
Calverley, of Burnley, and since that time other makers in 
Lancashire and Yorkshire have made several. One of these 
boilers, made by Messrs. Yates and Thom, of Blackburn, and 
erected at Blackburn, was recently carefully experimented 
upon by myself as chief engineer of the Boiler Insurance 
and Steam Power Company, Manchester, for the purpose of 
ascertaining its evaporative efficiency, and to decide whether 
it could be looked upon as an improvement or an advance 
upon the familiar Lancashire boiler. 

The trials were made on two \consecutive days, viz., April 
2nd and 3rd. Each trial commenced at 9 a.m., and was 
continued to 5.30 p.m. excepting the dinner hour stoppage 
from 12.30 p.m. to 1.30 p.m. On the first day the weather 
was showery, with a moderate wind from the south-east, and 
on the second day the weather was fine, with a moderate wind 
from the same direction. On the/first day the draught was 
wep throttled by adjusting the damper near the chimney, 

ut on the second day the damper was wide open, and a little 
thicker fires were kept on the grates. The difference, how- 
ever, in the firing was very slight; owing to the difficulty of 
getting the stoker to change his accustomed mode of firing. 
The fires were cleaned about half an hour before the com- 
mencement of the trials each day, also during the dinner 
hour. The fires were burnt down to the same thickness, so 
far as could be judged, at the end of the trials as they were 
at starting. They were again cleaned at the end of the trial, 
and the whole of the ash and clinker made during each trial 
weighed as soon as practicable after being drawn out of the 
furnaces. The coal was weighed in quantities of 2 cwt. 
at a time. It was of average quality, as shown by the 
analysis given in the accompanying tables. The calorific 
value of the coal was also determined by burning several 
samples in oxygen in a Thompson’s calorimeter, and a mean 
of the results taken for the calculations, a deduction being 
made for the excess of heat as measured by the calorimeter 
above the heat which is available when the coal is burned on 
the boiler firegrate. The water fed to the boiler was measured 
in two specially a iron cisterns, and with the exception 
of the feed pipe to the economiser, all connections with the 
donkey pump were blocked by blank flanges. The outlet 
from the blow-off tap to the drain was disconnected, also the 
pipe from the economiser safety valve, and no leakage took 
place either at the blow-off tap or economiser safety valve. 
The level of the water in the boiler was noted at the com- 
mencement of each trial, and the gauge glasses marked. The 
water was brought to the same level in the boiler at the end 
of each trial. 

A series of experiments were made each day to ascertain 
the proportion of unevaporated water carried out of the boiler 
with the steam. The results show the priming to have been 
practically the same during both trials, and to amount to 
about 5 per cent., or in other words, about 95 percent. of the 
water fed to the boiler was converted into steam. Samples 
of the flue gases were drawn off at the back of the boiler at 
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intervals during each trial, and at once subjected i 
in a Bunte’s burette. The mean of the onal oe 
trial are given in the accompanying tables. The percen 
volume of the carbon dioxide is small, and that of the Oxygen 
large, owing to the large volume of air drawn through the 
fires. No black smoke issued from the chimney. The 
temperatures of the gases at the back of the boiler were taken 
with a nitrogen-mercury thermometer, capable of recordin 
temperatures up to 900 deg. Fah. The temperatures of the 
gases after passing the economiser, and the temperatures of 
the water both before and after passing the economiser, were 
taken with mercury thermometers of proved accuracy, 

The draught was measured in the main flue near the 
chimney, and measurements were also taken a little behing 
the fire-bridge of each of the three furnaces during the second 
trial, the measurements being taken by water gauges. 


RESULTS OF TRIALS, 


Particulars and Dimensions of Boiler, Economiser, and Chimney, 
Type of boiler—Horizontal cylindrical, with three internal flues. 
Boiler, 8ft. 6in. diameter, by 30ft. long, worked in conjunction with 
an economiser. 
Economiser—Green’s, consisting of ninety-six pipes, six rows, sixteen 
pipes in a row. 
Flues—Gases pass through bottom flue on leaving internal flues, thence 
alongside flues to economiser. 
Heating surface— 


Total heating surface of boiler 1301 sq. ft. 
i. oa economiser .. 960 sq. ft. 
Fire-grate— 
Dimensions of fire-grates—Upper grates (two) 4ft. Sin. x 3ft. Jin, 
- pa Lower grate .. .. 4ft. Sin. x 2ft. Gin, 
Total fire-grate area.. .. .. .. «+ «+ oo «- 88°83 8q. ft. 
( Dene furnaces .. 5°25 sq. ft. 
Lower 1°52 


Area of opening below grates - ig a to 
. Peewee na i: ae 
Ratio of heating surface to grate surface(boiler only) 33:5 to 1 
9 99 » (economiser included) 58°22 to 1 
Steam space— 
Total steam space (including horizontal receiver 
GO OED «nk tc 50 48 8 ek te ee 
Chimney— . 
Height of chimney above fire-grates, about .. .. 160ft. 
Area of chimney at outlet (circular) .. .. .. 26 sq. ft. 


292 cubic feet 


Principal Observations. 


Trial ‘Trial 
No.1. No, 2. 
April2. April 3, 
ee i do eee a) 
r pressure— 
ean barometric pressure.. .. .. .. «. inches 29°24... 29°19 
Steam pressure— 
Mean steam pressure above atmosphere by steam 
yauge Ibs. 98°2 .. 98°5 


Temperature (Fah.) corresponding to this pressure.. 33674 .. 330° 

Feed-water— 
Average temperature of water te ommateione—tng. F. 94°7 
rom 4, 2 






” ” ” ” 6 

Total weight of water fed into boiler .. .. .. Tbs. 5 
Average weight of water fed into boiler per hour ,, 7293": 
Water evaporated per square foot of boiler heating 

surface per hour io se oe so ek sree |6=6SN... 933 
Velocity of steam at water level .. ft. per min. 2°337..  2°474 

Coal and ashes— 

Total weight of dry coal fired .. .. .. . Ibs. 7025 7695 
Average ,, * a ee ee ery 
Total weight of ash and clinker produced .. .. ,, 901 +. B51 
Average ,, -~ a » perhour,, 120°] .. 113°4 
Percentage of ash .. oe . ee percent. 12°82 11°06 


Temperature of air— 
Average temperature of external air 
air inside boiler house _,, 


see, sh .. 29 


on « 
a me Ot os 08 


” a air passing into furnaces ,, aw? .. a3 
Temperature of gases— 
Average temperature of furnace gases leaving 
DE ne -pe tc Gp wh. 0: we oh’ a» Www OOO o. 636°4 
Average temperature of furnace gases after passing 
GOOROUMINGT .. cc cc ce on ce 00 0s ORR. Be OOS eo. 469°3 
Draught— 
Draught near chimney by water gauge .. inches *989.. 1°07 
R. furnace *7 
Draught at back of fire bridges by water gauge _,, \ L. ” “66 
” se 


Analysis of furnace gases, percentage volumes 
Carbonic dioxide CO, .. .. -. «ee ee 
Carbonic oxide CO oe 
Oxygen O 
Nitrogen N 





Or expressed in terms of gases and air: 
Gases of combustion .. .. .. «. +s 
Surplus air © 00 oe 


Analysis of dry coal— 
WOM se ce ce 
Hydrogen 
Sulphur .. 
Nitrogen .. 
Oxygen .. 
Mineral ash 








100°00 100°00 
Calorimeter tests of coal— 
Heat available in furnace per 1 Ib. of dry coal—Tb. U. 12,869... 12,869 


Principal Results. 


Air— 
Weight of gases produced per 1 Ib. of dry coalburnt.. 11°03 .. 11°20 
* surplus air ’ ” 22°88 .. 24°77 


m oe oad 


e He O vapour in air ” ve | "19 

pes steam from Hy O mixed with coal ,, .. "06 .. 05 
Total weight of gas, air, and vapour per 1 1b. of dry 

coal burnt .. .. ee Sere aa ee ee 


Temperature of gases— 
Increase in temperature of gases from tempainns 


of external air eg. F. 357°S8  .. 428°1 
Combustion— 
Weight of dry coal fired per square foot of grate per 
se ob 66)\d eb ee st «é woe SPER ss O° 
Weight of dry coal fired per square foot of total 
heating surface perhour .. .. «. «. «~~ Ibs. *404.. 453 
Evaporation — 
Weight of water fed to boiler at observed temperature 
per 1 Ib. of dry coal fired Sere ee ee 
Equivalent evaporation from and at 212 deg. Fah. 
assuming steam dry: . 
(a) Per Ib. of dry coal fired .. oo eo lbe. 9°048.. 8°727 


(6) 4, | of combustible burnt... Ete ” 
Proportion of water evaporated into actual steam 


rcent. 94°7 .. 94° 

Proportion of unevaporated water carried away with 
Se ee eee ae ee | er 

Efficiency— ; 

Efficiency of boilerand economiser .. .. .. «. ; “62 
o REET GUND 00 ce cc ce ss oe 60 | ee “a2 
a economiser alone "a A ae ee << ee °25 
Percentage of evaporation due toeconomiser .. .. 12°14., 16°22 


From a perusal of the figures on the debtor side of the 
balance sheets, which show the various ways in which the 
heat is appropriated, it will be seen that a considerable 
percentage of the heat is carried up the chimney by surplus 
air during both trials, and more so when the damper was 
fully open during the second trial. If the economiser work- 
ing in conjunction with the boiler had a larger number of 
pipes, it is probable that the loss of heat under this head 
would be lessened. With the force of draught existing in 
this boiler, it would be better to work with considerably 
thicker fires, and to admit air through the openings in the 
fire doors for a short time immediately after each firing. 
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es by radiation are comparatively small, as the boiler 
- Meonoeniaer are well housed, and protected from the | 
weather. With a consumption of 24:121b. of coal of | 
average quality per square foot of grate per hour, the weight | 
of water evaporated from and at 212 deg. Fah. per pound | 
of dry coal was 9°04 lb. : ; 

Looking upon the three-flued boiler simply as an 
economical steam generator, it must be admitted to be quite 
equal to the ordinary Lancashire boiler of the same size. 
There is, however, much risk of excessive priming, even to a 
dangerous extent, if great care be not taken to properly pro- 


portion the diameters of the three flues, and to place them 
in proper positions relatively to one another, so far as regards 
height in the boiler. Several cases have been met with 
where the priming was so constant and dangerous that it 
became necessary to alter the boilers to the ordinary two- 
flued arrangement. It would appear, therefore, that the 
only advantage which accrues from the use of three flues 
instead of two, if a very large boiler is desired, is that flues 


| of smaller diameter can be used. It should be noted that 
| the three-flued arrangement cannot usefully be adapted to 
| any boiler of less than 8ft. diameter. 


Balance Sheet of Boiler and Economiser, showing the Heat in the Furnace per lb. of Dry Fuel and the manner of its appropriation. 














DR. Temperatures measured from $2 deg. Fah. Cr. 
\April 2nd.|April 3rd. | April 2nd. | April 3rd. 
|Th. Units. /Th. Units. Th. | Per | Th. | Per 

To Calorific value of 1lb. of dry fuel.. .. .. ..| 12,869 12,869 Units.| cent. | Units.| cent. 
Heat contained in the coal, air, and vapour at; By Heat absorbed by the water in boiler and } 

atmospheric temperature .. .. .. «6 «| 43 80 a a arr mi 8,383 | 64°92 | 8,104 | 62°58 

| Heat carried away in products of com-) | | 
Rad: 0k te 84) ae, ok OW ee 989' 7°66 | 1,208; 9°33 
Heat carried away insurplusair .. ..| 1,972 15°27 | 2,578 | 19°91 
Heat earried away in vapourinair .. ..| 24 18 40 “31 

Heat carried away in superheated steam 

from water mixed with the coal... .. 72 "56 66) *51 
Heat lost by imperfect combustion .. 232 1°80 218| 1°68 
Heat lost by unburnt carbon in ashes 560 4°34 804} 2°85 
Heat lost in ashes drawn from furnace .. 63 “49 54| °42 

Heat lost by radiation and heat un- | | 
accounted for .. .. «2 oc «. «| G17) 4°78| 877) 2°91 

12,912 12,949 


100°00 | 12,949 |100°00 








To Heat value of 1 1b. of dry fuel.. 12,912 , 12,949 


12,949 


12,912 


Balance Sheet of 


To Heat in gases 
fuel .. 


leaving boiler per 11b. of dry | 











Balance Sheet of Boiler alone. 
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TECHNICAL EDUCATION. 


By Rosert H. Situ, Professor of Engineering, Mason College, 
Birmingham, 


(Concluded from page 159.) 


AGAIN, an experienced designer of machinery, in examining the 
drawings of his assistants, can recognise almost at a glance where 
errors have been made in proportioning for the required strength 
and stiffness, without making the calculations i without 
the power to make the calculations—necessary to prove scientifi- 
cally that they are errors. We may call this vague but unerring 
consciousness of the truth of things by various names—instinct, 
intuition, &c. &c. It is sometimes referred to as ‘‘correct feeling.” 
Whatever called, it is real knowledge of a valuable kind, and ought 
not to be despised by the most scientific among us. Such faculty 





of instinct or intuition can only be acquired through very long | 


familiarity with the objects of it. It would be the sheerest 
nonsense to try to teach it in technical schools. The budding 
mechanical genius is only too apt to imagine that he has acquired 
it, and to begin to rely on it long before a single spark of it has 
really begun to kindle in his soul. It is, however, the product of 
long contemplation of individual facts, which are still not scientifi- 


cally co-ordinated ; and the question becomes whether this non- | 


scientific technical knowledge of such facts can and ought to be 
taught to the students in technical schools, 

I maintain that a great deal can and ought to be done in this 
direction. It may pany the technico-scientific teaching. In 
my own classes to a certain extent I make it precede the scientific 
treatment, because I look upon the scientific treatment of engi- 
neering—which is my special subject—as the theory of engineering, 





and I disapprove of teaching the theory until after I have laid a | 


fairly bi substratum of knowledge of fact on which to build up 
the theory. If the teaching be skilful and systematic, the pupil 
can acquire a much larger body of such information, and acquire 
it much more rapidly, than he can in the course of any ordinary 
apprenticeship in the workshop. What he learns in the works he 
has the advantage of learning very thoroughly, but it is necessarily 
comparatively small in amount. His opportunities of observation 
are strictly limited ; his range of vision is a very narrow one. If 
the teachers in the technical school be men of real experience, they 
can offer to the pupil the results of an immensely wider range of 
observation than that accessible to any apprentice in any work- 
shop in the kingdom. In the first place the teaching may, and I 
think ought, to be given by several different teachers having had 
different kinds of personal experience. In the second place books, 
drawings, &c. &c., which concentrate the experience of great 
numbers, perhaps of generations, of men, may = called in to the 
aid of the first-hand knowledge and experience of the teachers, 
Again, if the pupil be already in some degree of this 
kind of technical knowledge when he enters upon his apprentice- 
ship, he can make far better use of the opportunities afforded him 
during his apprenticeship than he otherwise would be able to do. 
If he have real ability, he may even make himself of substantial 
use to his employer from the first. The ordinary course of an 
apprenticeship is that for six months or a year he is looked upon 
as a nuisance, and is actually a nuisance because of his complete 
ignorance and incapacity. us the foremen regard giving him 
any really useful work to do as a disagreeable necessity and avoid 
it as much as possible, It is more than probable that he will spoil 
a large portion of the material given him to work upon and of the 
tools given him to work with. His presence is a real money loss 
to the workshop, and his chances of getting on’ are reduced ina 
correspanding g trical ratio, His real progress only begins after 
he has spent many months in the works without any apparent profit 
to himself. Identically the same argument may also be used in 
me seg of the teaching of the elements of handicraft in technical 
schools, 

To illustrate the kind of teaching I am now referring to by 
reference to engineering, with which industry I am myself most 
familiar, I could mention the description of the various processes 
employed in making patterns, and in moulding and casting in the 
foundry ; the description of the various forms and modes of using 
hand tools, instruments, machine tools, and many other kinds of 
machines and mechanical appliances used in different kinds of 
engineering work. These I mention only as illustrative items of 
= salto. 

ut here I must ry 
thin 





j a warning to the effect that in order 
to make this kind of valuable it must be made as real as 
possible. Mere book-reading and hearsay acceptance of such 
information is of little use; it makes, in fact, very little lasting 
Impression, it is understood only in a slipshod and uncertain 


| manner, and it does not stick. Worst of all is the communication 
| of such mere book and hearsay information by a teaclier whose 
| own knowledge of the subject has been alone gaied ir. the same 
| manner. There must always hang about such ‘aching a most 
| pernicious flavour of unreality and of—humbug. As many as 
| possible of the things described should be actually shown, both 
| inside and out, to the pupils; when the things cannot themselves 
| be shown, good detailed—not merely outline—drawings, clearly 
| exhibiting the whole construction, are the best substitutes, and 
| only a limited reliance should be placed upon written or verbal 
| descriptions, unaccompanied by actual samples. The best method 
| of enforcing the attention to the details of construction is to 
| require each student to make accurate sketches of the thing 
studied, and write out their own descriptions with the samples or 
| models before them. 
| Ihave now referred to two out of the three kinds of technical 
teaching, which I believe to be suitable for technical schools. 
| Both of these are mental, the third is physical training. I need not 
| refer to physical training in general bodily health, strength and 
| activity, except to say that it should never be lost sight of, and 
that no part of the curriculum should be allowed to interfere with 
it. Beyond that, the two most important physical faculties that 
require, and are capable of, development by training, are those of 
the eye and of the hand. The extraordinary difference of power 
between the untrained and the properly trained human eye is only 
known to those who have carefully watched the development of 
the faculty of vision in a class undergoing such training. There 
are three distinct elements in this power of the eye. First, there 
is the completeness with which the impression on the retina, 
registers, in the form of brain consciousness, the whole of the 
visible objects placed before it, and the quickness with which this 
complete register is made. There is an instructive story of how a 
celebrated thief trained his son towards perfection in his 
particular — He took him walks along the crowded 
streets of Paris. He would point outa particular shop window 
which the pair, the professor and the student, were approaching. 
They would pass this shop window without stopping, and when 
out of range of sight of it, the young man would be taken aside 
and examined minutely as to the contents of the window. The 
child soon became able to give a complete list of every article 
displayed in any window after having passed it once at a rapid 
walking pace, e ordinary man or woman looks at things lazily 
and sees from one quarter to a half of what actually passes before 
his or her eyes. Skilful training, especially in youth, increases 
the completeness of vision immensely. Send a young untrained 
engineering student to look at and examine any ordinary work- 
shop machine and give him half an hour or more to doit in. You 
will find that he will come away without having obtained even the 
dimmest consciousness of the existence of more than half the parts 
of it. Not less remarkable is the result of training in the power 
of correctly estimating the proportions of objects placed before 
the eye. This, which, otherwise expressed, is the perception of 
form or shape, is of especial value in most kinds of industrial 
work, Along with this may be classed the faculty of distinguish- 
ing between the colours and the surface textures of different 
objects or parts of objects. Thirdly, there is the power of esti- 
mating by eye alone the absolute sizes of objects. It might be 
thought that this would not be of great value to the man who is 
familiar with the use of and who must continually use all sorts 
of accurate measuring appliances. But this isa mistake. I have 
no time to argue this matter now. Those of my audience who are 
accustomed to workshop practice of any kind will agree with me 
at once, and those who are not acquainted with such things I must 
ask to take my word for it—as an engineer who uses a great many 
kinds of measuring apparatus and who sets so high a value upon 
accuracy of measurement that he does not tolerate any slipshod 
work of this kind—that the med and habit of estimating, by 
eye, the true dimensions of whatever ones sees, is among the most 
useful of all faculties for technical work. 

The method by which I train my own students to use their eyes 
well in these respects is by sketching exercises in the drawing class, 
All our drawing, as distinct from designing, is done from the solid, 
either from a model or from the actual machine or other object 
itself. The model is first sketched in as true proportion as 
possible. Then on the sketch are distinctly marked all the dimen- 
sions as estimated by eye alone. Then the pupil goes over all 
these dimensions, measuring them exactly from the model with the 
proper instruments. He puts a pencil stroke through his guessed 
size if it be wrong, and writes the true size beside it, Next he 
makes a second set of sketches of the object, in which he betters 
the proportions by considering the arithmetic ratios between the 
dimensions he has measured. Finally from this corrected dimen- 











sioned sketch he makes an accurate series of drawings showing 
completely the object in different views. He'is thus continually 
checking off and rectifying his own powers of estimating propor- 
tions and absolute dimensions. This system is so effective that I 
am proud to say that the majority of my students leave my classes 
endowed with a much more accurate faculty of vision than their 
teacher himself possesses, and superior also to that you find in 
most trained journeymen in engineering workshops. Of course 
accurate observational study of any natural science gives a similar 
training to the eye, but drawing classes, if carried on in some such 
rational method as I have described, are especially effective. I 
advise every student of natural science to cultivate the habit of 
incorporating in his notes minutely accurate sketches of all his 
specimens, I know two distinguished professors of natural science 
who have told me that they learn more about their specimens in 
ps sgn of sketching them than by any other part of their 
study. 

va know that the Government Technical Education Commis- 
sioners’ Report laid very special stress on their recommendation, 
that drawing should be taught in all schools. I entirely agree with 
this recommendation, but, I would at the same time like to express 
my opinion that more harm than good is effected by that vicious 
system of teaching drawing which sets the pupils merely to copy 
other drawings. This system is still very prevalent, although not 
so universal as it used to “ For the encouragement of this system, 
the South Kensington Science and Art Department is, I understand, 
mainly responsible. Equally important is training in the skilful use 
of the hand. It is needless to dwell on the physiological marvel of 
the adaptability of the hand to the work it has to do. Every 
thoughtful person must at timeshave wondered at it, whether he use 
his hands only for such comparatively easy operations as writing, 
cricket-ball catching, or tennis, or for more difficult exercises, 
such as engraving, mechanical drawing, filing, chipping, and con- 
juring. Everyone knows that the faculty of using the hand 
accurately for any given purpose developes prodigiously with 
practice. It may, however, be worth while to point out that 
practice in one special direction, such as the use of the file 
at the bench vice, has practically no effect, or very little effect, 
in increasing its facility in other directions, such as the use of the 
hammer and chipping chisel. It is quite a common observation 
that such work as filing and chipping, which requires much © 
muscular exertion, unfits one’s hand for drawing, which is work 
not calling for strenuous muscular effort. In tke elementary 
schools, which have already been referred to, there is no harm in 
combining exercises in both kinds of hand-skill in the same session 
or even in the same day, because neither will be continued 
for many hours at a time; but in the secondary technical 
schools 1 think it well to separate the classes for these two 
kinds of work, so as to make them come at different parts of the 

ear. 

It is often and vehemently asserted that it is no sort of use to 
try to teach handicrafts in schools; that the actua] workshop is 
the only place where a lad can be properly trained to good work- 
manship. Now there is so much truth in this that I fully agree 
that the actual workshop, regulated and governed upon true 
industrial principles, is the only place where one can be finally 
trained into being a good workman. If that were all that is 
argued against school-workshops, I would grant the contention at 
once, although the conclusion usually drawn would still not be a 
true one. All that I intend to maintain, on the other hand, is 
that hand-skill and knowledge of the proper use of tools and work- 
shop processes, can be and ought to be taught in technical schools. 
A great deal more than this is needed to make the really good 
workman. These are only the elements, the foundations of the 
qualities and character of the finished trained journeyman. The 
good journeyman must possess sound judgment, as well as a much 
more minute knowledge cf machinery and workshop processes 
than it is possible for a pupil in a technical school to acquire. He 
must also have pce the habit of patience to go through with 
work that is to a large degree tedious drudgery—a large propor- 
tion of drudgery being absent from the work of no trade or pro- 
fession—and he must have drilled himself into the habit of strictly 
careful and obedient attention to the orders of his superiors. 
These things can only come in the course of a somewhat prolonged 
workshop training. These and other items indicate the wide 
difference between the pupil who has learned mere hand-skill in 
the elements of a trade at a technical school, and the expert 
journeyman ; and at the same time point to the continued necessity 
for apprenticeship even after the technical school system is in full 
operation. I donot think at all that the technical school, however 
skilfully and completely organised and equipped, can supersede 
the need of apprenticeship. But it ought to modify the appren- 
ticeship system in two respects. First, the term of years devoted 
to apprenticeship may, I am convinced, be very safely reduced to 
two-thirds or one-half of what it now generally is for lads who 
have not had technical school teaching. Secondly, the scale of 
wages paid to apprentices may be considerably raised, without 
risk of greater loss to the employer than he at present suffers from 
his apprentices, 

From the educational point of view, I consider that the raising 
of the scale of apprentice-wages is important. Firstly, it gives 
the employer a greater hold over the apprentice, a greater power 
of maintaining discipline over him by imposing fines for breach of 
discipline or other fault. The fines that it is possible to subtract 
from the present usual very small weekly pittance given to an 
apprentice boy, are practically no pfnishment at all; they have 
no deterrent influence, or extremely little. This, of course, is 
more especially the case with the sons of well-to-do parents. 
Secondly, the receipt of appreciable wages bas a tendency to 
induce self-respect, a livelier interest in the work, a clearer 
appreciation of the value of labour well done and the loss 
occasioned by labour ill done, and a manlier sense of duty and 
responsibility to the employer. Again, if the scale of apprentice- 
wages be raised, clearly parents who are poor will be found more 
willing to incur the necessary expense of sending their children 
to the technical schools. Here I do not refer simply to the 
question of fees. Whatever social grade or class of school 
or college you choose to consider, you will find the student’s 
cost of living is much greater than his school or college fees. 

If the Government were to establish good lower-class technical 
schools and were to free them of fee-paying by the pupils, of course 
the absence of fees would be a great encouragement to poor 
people to send their children to them ; but you must be prepared 
to find that the cost of maintenance in food, lodging and clothes, 
which cost must of necessity fall on the parent up to the proper 
age for the completion of the technical school training, will always 
be the greater obstacle in the way of getting the students to come 
into them and stay in them. That obstacle will never, in my 
opinion, be surmounted until you induce the employers to offer 
a reasonably higher scale of wages, and a shorter term of appren- 
ticeship to those who have previously obtained a good sound 
technical education. And you will never get the employers to do 
this until you make the teaching in these schools of such a 
character as really fits the pupils, in a preliminary and elementary 
manner of course, for the work they have to do in the workshop ; 
of such acharacter as to make the apprentices of real use to their 
employers from the day that they begin the apprenticeship. Tech- 
nical education may possibly modify the apprenticeship system in 
yetathird manner. It is really beneficial to take the workshop prac- 
tice and theschool classesinalternate periods ; and whereitis practic- 
able to make these half-yearly periods, such a plan is a very 
excellent one. To meet obvious objections, I may suggest that 
the six months school curriculum may be repeated twice a year, 
the one half of the pupils serving in the works, while the other 
half is attending the school classes. This obviates the difficulty of 
—— the works with too many apprentices during one part of 
the year. 

I have now told you what my idea is of that technical teaching 
which is required to meet the industriai needs of Britain. Ihave 
done so purposely without descending to the description of detailed 
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programmes. 1am only competent to suggest details as regards the 
technical teaching of engineering, and evenin this my own special 
subject, it is the furthest thing possible from my desire to dogmatise 
with regard to special methods. I believe, on the contrary, that the 

reatest good would result from each institution having a free 
hand to develope independently its own native modes of pro- 
cedure. I have also omitted references to the teaching of mathe- 
matics, physics, chemistry, metallurgy, geology, botany, Xc., in 
the technical schools. I do not mean that these should be 
excluded, or that they are at all unnecessary. In the preliminary 
all-round schools I mentioned at the outset, it would be utter y 
impossible, as well as undesirable, to carry the mathematical and 
pure science teaching to that extent that is needed for technical 
students. These subjects must be taught in the technical schools, 
although it is not the chief end and aim of these schools to teach 
them ; and they must be well and thoroughly taught too, by 
sound teachers, each familiar with his special science, and with 
the help of wll equipped laboratories. This is not technical 
teaching, but it is teaching necessary in a technical school. As 
it does not constitute the main raison d’étre of the school, the 
school is still quite properly called a technical one and not a 
science school. I have oa avoided referring to any limits of age 
for the preliminary and the technical schools which I have 
advocated. I believe that the principles I have enuneiated will 
apply equally to various grades of schools. The methods by 
which they can be worked out must vary greatly in schools 
intended to meet the wants of different classes. Some pupils can 
afford to spend many more years in getting their education, and 
to pay much higher fees than others can. The complete 
equipment of an ideally perfect technical school, including, as it 
ought, a staff of experienced special teachers, as well as labora- 
tories, workshops, and drawing-offices; with all their appliances 
and machinery, is terribly expensive. Even with pretty stiff 
fees, such a school cannot be made to pay its way as a self- 
supporting concern. It cannot be expected that the whole 
expense should be borne by endowment funds or by Government 
grants. I conclude that the programme must be varied to suit 
the purses and the number of years that can be given to school 
life by those for whom the school is intended. It is for this 
reason I have foreborne to say anything about limits of age proper 
for the pupils of these schools. I could only say what I, as an 
earnest believer in the national value of education, would like 
these limits to be for all the youth of the country without distinc- 
tion of class, and this I will not do because I am quite sure that my 
desires in this respect will never be fulfilled in at least the term of 
my own lifetime. 

I will conclude by expressing the opinion that the manufacturers 
and the engineers, both contracting and professional, ought to 
contribute liberally towards the expense of the technical education 
of the masses. It is they who reap the largest share of the 
pecuniary profit resulting from it. Provided the education be of 
the right kind, it would actually pay them in hard cash to establish 
and provide means for running such schools. This duty is already 
recognised to some extent, and chiefly in two ways. Rich manu- 
facturers and engineers have frequently left by will or otherwise 
sums of money to endow schools of various kinds; and again 
within the last few years some large firms have very generously 
established technical schools in connection with their works, and 
for the special benefit of the children of their own workpeople. 
The great guilds again have spent considerable sums of money in 
this direction, although not at all in proportion to their wealth. 
But isolated efforts of this sort, however praiseworthy, will never 
overtake all that needs to be done for the t mass of the popu- 
lation. The individual men and firms who have been generous 
in this particular way have of course contributed far in excess of 
their fair share. Neither from the point of view of self-interest, 
nor from that of duty, can we reasonably call upon the others to 
follow their example. But if all were to contribute in due propor- 
tion to their industrial profits, the burden would be really a light 
one—the share of expense falling to each one would be such as to 
make it ciear that it was really a profitable expenditure from a 
purely money point of view. In any case it would be so light that 
no one could reasonably grumble even if he looked upon it as a 
mere duty payment, and not as a good pecuniary investment. 
Now I am not so utopian as to fancy that an appeal to all such 
ye residing in any district in Britain would be fairly answered 

yall. It is quite certain that it would not. My proposal is, 
therefore, that the contribution should be made compulsory ; that 
school boards, or other local authorities, should be given by 
Parliament power to levy a rate, for the purposes of technical 
education, upon the industrial and professional profits of the manu- 
facturers and the contracting and professional engineers of their 
districts. Do not look upon this proposal as an extravagant one. 
In days gone by all the masters were bound by the invariable 
custom, enforced by the guilds, if not absolutely by the law of the 
land, to educate in their workshops a due number of apprentices. 
The change that has come over our manufacturing system has 
broken down the whole system of apprenticeship, so that it is 
utterly impossible for the masters now to undertake the same 
duties towards their pupils as of old. It would be only a reinforce- 
ment of obligations clearly recognised and fulfilled in old times, to 
carry out my proposal to levy this rate by law on industrial and 
professional profits. 








LEGAL INTELLIGENCE, 
HIGH COURT OF JUSTICE.—CHANCERY DIVISION. 
(Tuesday, March 8th, 1892.) 
(Before Mr. Justice A. L. SMivHu, sitting for Mr. 
JUSTICE ROMER.) 
LANE-FOX ¢, KENSINGTON AND KNIGHTSBRIDGE ELECTRIC LIGHTING 
COMPANY, LIMITED. 

THE hearing of this long patent case has now occupied ten days. 
The nature of it we have explained in our issue for March 4th, 
page 197. At the conclusion of Tuesday’s proceedings his Lord- 
ship, who presides at the Central Criminal Court, said he would 
resume the oy of the case on Monday next, at 10.30 a.m. 
Counsel for the defendants said they had got three or four 
more witnesses to call, and it is not probable that the case 
will be finished before Wednesday afternoon, the 16th inst. The 
action, it will be remembered, is brought by Mr. St. George Lane- 
Fox to restrain the defendants from continuing an alleged infringe- 
ment of his patent, and for incidental relief. The plaintiff is the 
registered owner of Letters Patent No. 3988, of 1878, granted 
to bim for an invention for improvements in obtaining 
light by electricity, and in distributing and regulating the electric 
currents for the same, and in the means or apparatus employed 
therein. The infringement was alleged to have taken place by the 
use of secondary batteries as reservoirs of electricity in combination 
with a mode or system of distribution substantially the same as 
that described in the specification at the defendants’ premises in 
or near Kensington High-street and Chapel-place, Brompton- 
road, Knightsbridge. The modes of distribution complained of 
were alleged to be (1) the use of the secondary batteries in 
combination with a number of lamps placed in multiple arc 
between tw6 main leads; (2) the use of secondary batteries in 
in com ination with two or more systems of multiple are distri- 
bution, in which one or more of the main leads are common to 
two or more of thesaid systems. The defences were—(1) that the 
plaintiff was not the true and first inventor; (2) that at the date 
of the issuing of the writ the plantiff was not the owner of the 
letters patent; (3) non-admission that the plaintiff was the regis- 
tered owner; (4) want of utility ; (5) invalidity of patent on several 
grounds, such as improper subject-matter for a patent, want of 
novelty, non-fulfilment of condition by filing a proper description 
of the invention within six months after the grant of the patent, 
diferences between the provisional and complete specifications, 





anticipations by prior patents and publications. On Tuesday THE 
ENGINEER for December 5th, 1890, containing the description of the 
Kensington Electric Light Station, was put in in evidence by the 
Attorney-General, and Mr, Crompton was cross-examined on it. 








LAUNCHES AND TRIAL TRIPS. 


THE s.s, Ladoga has just been successfully launched from the 
yard of W. Doxford and Sons, of Pallion, being built for Messrs. 
Brown anc Yeoman, of London. Her principal dimensions are:— 
Length between perpendiculars, 280ft.; breadth extreme, 38ft. 3in. ; 
depth moulded} 2lft. This vessel is built of steel, with cellular 
bottom fore and aft, to Lloyd’s Al class, has a poop aft 28ft. 
long, raised quarter-deck from ye to bridge, with partial awning 
deck forward. She is fitted with steam steering gear of Harrison’s 
patent, of Manchester, the hand gear being made by Crawford 
and Sons, of Monkwearmouth. She has also four steam winches 
supplied by Clarke, Chapman, and Company, of Gateshead, with 
all the latest improvements for cargo purposes. The engines are 
also built by Messrs. Doxfords, the cylinders being 21, 35, 57 x 39 
stroke, supplied with high-pressure steam from two large boilers. 
The accommodation for the captain and officers is neatly got up in 
cabin amidships, the engineers are comfortably located tn the after 
end of the bridge, while the crew and petty officers are berthed in 
the forecastle. During construction the vessel and engines have 
been under the personal superintendence of Mr. S. M. Brown, of 
Stockton. 

The auxiliary screw steamer Severn, 1364 tons gross register, 
and 80-horse power nominal, lately launched at Port Glasgow, 
went down the Clyde on her official trial trip on the 8th inst., and 
attained the satisfactory speed of 8°28 knots, while loaded with a 
cargo of coal for Rio, and under steam alone. This vessel was 
built cenjointly by Messrs. Russell and Company, and Messrs. A. 
Rodger and Company, Port Glasgow, and engined by Messrs. 
Rankin and Blackmore, Greenock, under the superintendence of 
Messrs. MacNicoll and Company, Glasgow, assisted by Captain 
Klages, of Baltimore, U.S., for the Steamship Severn Company, 
of Glasgow; Mr. Wm. B. Willson, of Baltimore, U.S., being 
managing owner. She is intended to trade between Baltimore 
and Rio, and is modelled and sparred to sail fast under canvas 
alone, while her fairly powerful machinery will enable her to pass, 
at an efficient speed, through the belt of calms found on her pro- 
posed route. She is fitted with a donkey boiler for working cargo 
and raising the anchor by steam, and is arranged generally so as 
to secure good despatch in loading and discharging. The engines 
worked well, and the steamer generally was much admired by the 
large and representative company on board. 

The ss. Thyra is a large cargo-carrying steamer wee of 
carrying no less than 5000 tons deadweight, and was built by 
Messrs. Wm. Gray and Co., Limited. She takes Lloyd’s highest 
class, and is of the following dimensions :—Length over all, 341ft. ; 
breadth, 43ft.; depth, 24ft. din. Fine — expansion engines 
have been supplied by the Central Marine Works of Messrs. Wm. 
Gray and Co. They are of their 1300 indicated horse-power size, 
and are supplied with two large steel boilers working at a pressure 
of 160lb. per square inch. The vessel went on her trial trip 
having on board 1000 tons of bunker coal and her tanks 
filled. After adjusting compasses, she made a full speed run for 
about an hour, and in this trim the speed of the ship proved to be 
12 knots per hour. The machinery behaved in the most satis- 
factory manner throughout the trial, the engines running quietly 
and smoothly at a speed of 76 revolutions per minute, without any 
heating and without the application of water on any bearing. 
At the conclusion of the highly satisfactory trial, the vessel pro- 
ceeded to Cardiff to load. The trial was witnessed by Mr. Corn- 
forth, one of the owners, as well as by Mr. Brandon, the superin- 
tendent, and there were also on board Mr. F. Gladstone, Mr. G. 
Cornforth, Mr. Anderson and others, the engine builders being 
represented by Mr. T. Mudd. 











LIVERPOOL ENGINEERING SoctrETy.—The ninth ordinary meeting 
of the present session was held at the Royal Institution, Colquitt- 
street, on Wednesday evening, February 24th, Mr. John T. Wood, 
president, in the chair. The evening was devoted to the adjourned 
discussion upon a paper read by Mr. Thomas Morris, F.G.S., of the 
previous meeting, entitled, ‘‘ Engineers’ Tests of Iron considered, 
and SuggestionsforStandard Uniform Tests.” Mr. Thomas L. Miller, 
Assoc. M, Inst. C.E., opened the discussion at some length, and 
dealt principally with the contraction of areatests. Messrs. Joseph 
Price, J. J. Potts, Robert E. Johnston, C. H. Darbishire, Prof. H. 
S. Hele-Shaw and others took part in the discussion, upon the 
conclusion of which Mr. Morris replied. A vote of thanks was 
accorded by acclamation to Mr. Morris for his interesting and 
valuable paper. 


SOLIDIFIED PETROLEUM.—We have received a letter from Mr. 
Strongfellow, takingexception to certain statements which we 
made in our last impression concerning his assertion that the 
oxygen and hydrogen of water are potential auxiliaries in the 
combustion of the hydro-carbons. Mr. Strongfellow maintains 
that his statements are perfectly sound, and that he is prepared 
to demonstrate their truth, ‘‘and the evolution and combustion of 
water gases in combination with hydro-carbons efficiently and 
economically, in proportions varying from ] lb. to 5lb. of water 
burned with 10 1b. of hydro-carbcn.” Mr. Strongfellow further 
informs us that he is sending out a circular to ‘‘ avert the stoppage” 
in the colliery districts, and ‘‘to permanently adjust, as far as 
practicable, the future relations between miners and mineowners.” 
“As it will be necessary to patent the means of effecting the 
objects,” he must ask ‘‘ those interested to suspend operations for 
three months,” until his patents are completed. 


THE MANCHESTER SHIP CANAL,—At a meeting of the Manchester 
Association of Students Inst. C.E., held last week, at which the 
President, Mr. M. Longridge, was in the chair, a very interesting 
and carefully prepared paper on the works at the upper end of the 
Ship Canal was read by Mr. Tock, Student Inst. C.E. Mr. Tock 
has been employed on the staff of Mr. Leader Williams, and gave 
the meeting the benefit of his observations on the section with 
which he is connected, including the Manchester and Salford 
Docks, and the reach of waterway extending to and including the 
locks at Modewheel, a total distance of 2} miles. These works 
were illustrated in a recent issue of THE ENGINEER, and will be 
within the recollection of our readers. A discussion followed, in 
which the President and other members took part, and 
the meeting broke up late. On Saturday afternoon a visit 
was paid to the above-mentioned works, and thus the full advantage 
of the paper was obtained. The walls of the Manchester Docks 
were found to be completed and the water nearly up to the 

rmanent level. The Salford Docks are in a very advanced state, 

ut are incomplete owing to the Irwell occupying a portion of the 
site. When the stream is diverted past Modewheel Locks, the 
excavation and walls can be finished. Along the whole section the 
works were ohserved to be in anadvanced state. The lock gates are 
hung, and the bydraulicmachineryin position. Thelarge30ft. sluices 
are also complete. Attention was called to the storm overflow from 
thenew sewerage system, by which the Manchester sewage is to be 
kept away from the Irwell. The outflow is below the sluices, but as 
the Ship Canal is 170ft. wide and 26ft. deep for two or three miles to 
the locks below, there will be opportunity for settlement to take 
place and dredging will follow. A lengthof wattling, the work cf 
a gang of Dutchmen brought over for the purpose, was also 
inspected. The canal works were so far advanced that the absence 
of warehouses and sheds was remarked on, and it was reported that 
the plans for sheds were being matured. The thanks of the meet- 
ing to Mr. Leader Williams for his permission to visit the works, 
and the use of the drawings exhibited at the meeting, were suitably 
expressed, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, Anp 
OTHER DISTRICTS. : 


(From our own Correspondent.) 


THE principal direction in which the impending sto: 

collieries oS beng discussed in iron trade cirelesin this districts 
the effect which the suspension may have upon operations at the 
finished ironworks. Happily in this respect South Staffordshire 
and East Worcestershire are more favourably circumstanced diem 
most of the other ironmaking centres of the kingdom, As has 
been before reported, the bulk of the South Staffordshire and 
East Worcestershire miners—and they number a total of 25,000— 
will not bring up their tools on Saturday, and only the Cannock 
Chase and Walsall men, and some of the men on the West Brom. 
wich side of the district, will go on strike. Hence there has not 
here been that giving of notices by the ironmasters to cease work 
which are announced from South Yorkshire, the North of England 
Cumberland, and some other centres. It is believed that sufticient 
coal will be forthcoming to keep the ironworks here in their usual 
extent of + spent and, indeed, were it not so, at many of the 
ironworks the prices being realised for manufactured iron and stee] 
are so lean that a week’s ‘‘play” would almost be welcomed by 
the ironmasters, but for the necessary loss in ‘‘ dead charges,” 

The situation, however, is not entirely without anxiety. Last 
week rumours were — that the Cannock Chase men would 
probably be deterred from coming out by the fact that the Black 
Country miners will remain at work, But it is now understood that 
the notices which the Cannock Chase men have handed in wil] 
be strictly acted upon, and that the men will not go down the 
pits after Saturday. In the West Bromwich district, too, although 
the colliers at the Hamstead Colliery will remain at work, those 
at the Great Sandwell Park Colliery—the largest mining under- 
taking in this portion of the Staffordshire field—have given in 
the —_ notice, and this immense property will therefore 
be idle 

In the effects which the strike may have upon the iron trade 
everything depends upon how long the colliers may elect to play, 
The impression strongly prevails in this district that the London 
Conference on the 16th inst, will order the stop period to extend to 
a fortnight. In such an event, the inconvenience which some of 
the ironworks may be able to tide over for a week may prove too 
much for their resources, and numbers of the works and manu- 
factories may find themselves forced to shut down. On this 
account the disorganisation to trade caused by the miners’ action 
is being loudly complained of; but it is hoped that this condition 
of things may not be realised in this district. 

In North Staffordshire, however, the ironworks and china and 
earthenware manufactories wil! have no alternative but to close, 
Upwards of 15,000 colliers will, it is estimated, come out on 
Saturday in this district, and in consequence of the limitation of 
output the ironworks and pottery estublishments will be unable to 

oon. ‘Che men at the ironworks and at the china manufactories 
ate received formal intimation of this circumstance, and next 
week industry throughout the whole district will be practically at a 
standstill. hat course the blast furnace owners will take is not 
yet certain. At present it is believed that there will be sufficient 
coal to prevent the damping down of the furnaces, but this is only 
conjecture, 

It is, however, regarded as certain that if any of the North 
Staffordshire furnaces are thrown out of blast, fuel will have to be 
much cheaper before a fresh start is made. Those ironmasters 
who are purchasers of raw materials and have no collieries in con- 
nection with their works, will be so heavily handicapped as to be 
in no great hurry to restart. Hence the position in North 
Staffordshire becomes a serious one. 

The advance in coal prices announced last week continues. Lord 
Dudley’s ironwork forge coal is quoted 11s, at the pits, and other 
Staffordshire firms are at 8s. to 9s. according to quality, As far as 
possible, however, South Staffordshire colliery owners are avoiding 
advancing the price of ironworks coal, so as to give the ironmasters 
as little cause of complaint as they can avoid, and owners are 
also honourably doing their best to supply the regular demands 
of the old customers in the iron trades rather than throw 
them over and sell all their coal at large temporary advances to 
London and other merchants who are pressing for permission to 
put contracts on the books of local colliery concerns. Thus the 
Cannock Chase coalmasters, though greatly pressed by would-be 
outside buyers, have made no increase in ironworks prices, and 
still quote 8s, 6d. for forge coal and 9s, 6d. for mill coal. 

It is in house coal that the most advance is seen. Prices in this 
connection have advanced 3s. per ton at the pits, and some London 
merchants are even offering to give 5s. advance if they can be 
supplied. The prices which the best house collieries now quote at 
the pits are :—Best deep, 15s.; best shallow, 14s.; cobbles, 14s. and 
13s, tively, from the deep and shallow seams ; rough slack, 
8s. ; | fine slack, 6s. How these prices compare with another 
notable period in recent colliery history will seen from the 
following :—At the time of the general coal famine in 1872-3—a 
famine produced by a real scarcity, the result of the Franco- 
German war—coal sold at 18s. per ton at the pits, and slack at 10s. 

Coal prices for manufacturing uses in North Staffordshire 
have ogres risen 1s, 3d. per ton for coal, cobbles, and, burgy, 
and 10d. for slack. A report bas been made that there has been a 
general advance of 2s, 6d. per ton in the North Staffordshire field, 
but this is hardly accurate. Some of the large house coal collieries, 
however, are freely getting 2s. advance, and state that they could 
get 5s. if they were in a position to fill contracts. 

The various local gasworks in the Black Country have taken pre- 
caution to accumulate sufficiently large stocks to carry them on for 
at least a month or six weeks in the event of a prolonged strike, 
but no such sustained period of inactivity as this is anticipated. 

Throughout the last week all the collieries, alike on the Cannock 
Chase and in the Black Country localities, have received an un- 
usually large number of boats from the ironworks waiting to be 
loaded, ironmasters fearing short —— and collieries which have 
railway as well as canal connection have orders pressed upon them 
from other ‘iin of the kingdom, two and three times as deep as 
they can fill. 

The iron market to-day—Thursday—in Birmingham, and yester- 
day in Wolverhampton, eagerly discussed the prospects of the 
finished ironworks, but South Staffordshire ironmasters were 
mostly able to assure customers that there would be no serious 
interruption in the execution of orders. Under these circumstances 
there was an absence of any panic feeling amongst iron consumers, 
though buyers dependent upon the North Staffordshire mills were 
less happily circumstanced. Demand for all classes of finished iron 
was quiet, but the bar makers were in a better position than most 
other makers, 

These firms reported themselves in possession of a fair amount of 
orders alike on home and foreign account, and prices were well 
maintained at £8 for best bars, £7 for second branded sorts, 
£6 10s, for merchant bars, and £6 for common. 

Sheet iron makers were unable to announce any improvement. 
The land bank failures in Australia following upon the financial 
troubles in South America are proving a bad thing for the sheet 
makers, since Australian orders for galvanised sheets have become 
much restricted, and the slight improvement in the River Plate and 
Chili markets is not sufficient to recoup the trade for the decline in 
South Australian custom, 4 

South Africa is not buying well of galvanised iron, though India 
is taking considerable quantities ; the prices are very low. Under 
these circumstances many of the sheet works are still not making 
more than half time, nor is it easy to see where a revival is to come 
from. Singles are selling at £7, doubles at £7 5s. to £7 10s., and 
lattens at £8 5s. nom. Galvanised sheets are quoted £11 lbs. to 
£12, f.0.b. Liverpool, in bundles. 

Hoops and strips are in moderate call at £6 12s, 6d. for the 
former, and £6 7s. 6d. for the latter—gas-strip sorts, Thin sheets. 
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elf stam purposes, are in fair call at £10 for 
shred a ome consumption, and tray sheets are £11 10s, 

Steel strip and steel age makers are complaining of the very 
low prices at which wide steel strip and steel plates are coming 
into this district from the Rotherham centre, and local makers 
state that in some descriptions of metal it is very difficult to sell 

inst these competitors. A much larger market for steel, how- 
ever, of a soft malleable description, might be found by Stafford- 
shire steelmakers amongst the hardware industries of the Bir- 
mingham district if it were properly cultivated. At present the 
bulk of this trade is in the hands of other steel-making districts, 
who supply an article for which Staffordshire has not yet sufficiently 
catered. There is, however, some evidence that Staffordshire is 
waking up to the valuable market close to its own doors, of which 
it might possess itself if it were determined to have it, and to 
displace the steel which is coming here for the lighter manufac- 
turing industries from other centres, The scheme for laying down 
a new soft steel plant by the Lord renin bee | Company at Brierley 
Hill is understood to be founded on the belief that the Birmingham 
and surrounding manufactories would be large consumers of such 
metal if it were offered to them by local, instead of, as now, mainly 
by distant steelmakers. 

The pig iron trade rules quiet. If makers had any stocks prices 
would doubtless rise in view of the prospect which exists, that 
some of the Midland furnaces will have to be damped down for 
want of coal. But with no stores in makers’ hands it is useless 
advancing prices, since, if coal supplies do run short, it would be 
impossible to execute contracts. In the present state of affairs, 
therefore, prices are practically unaltered in actual business, 
Lincolnshire pigs are quoted 48s, 6d., Derbyshires 46s,, and 
Northamptons 45s. to 45s, 6d., but in the absence of demand at the 
finished ironworks, new sales of pigs are very few, and prices are 
scarcely more than inal, C sare mostly content with 
the contracts that they already have running, and do not desire to 
increase them just yet. A fortnight or so prior to the April 
quarterly meetings buying will probably recommence, but very 
little wil! be done before that unless the market takes an unlooked- 
for turn, 

Pig consumers are more concerned about the question of 
deliveries this week than prices, They are begging Midland ven- 
dors to do all they can to prevent disappointment in supplies during 
the colliers’ strike, and the furnace owners will doubtless do their 
best. But it rests with the colliers to say whether producers will 
be able to ys up deliveries. South Staffordshire pigs are very 
little affected by the coal position, since there is considered to be 
no reason to anticipate any blowing-out of furnaces here. Prices 
of native pigs keep at 62s, 6d. to 65s, for hot air all-mines, 45s. to 
47s. 6d. for part-mines, and 37s, 6d. to 38s. 9d. for cinder sorts, 
Hematites are selling at 58s. to 59s. for West Coast forge sorts, 
delivered here, and 63s, to 64s. for good foundry qualities. 

The third annual report of Messrs. Ralph Heaton and Sons, 
The Mint, Birmingham, states that the business for the last year 
has been satisfactory. The accounts show a net profit of £11,892, 
out of which the directors propose to pay an § per cent. dividend. 

I regret to have to announce the death of Mr. Walter Williams, 
of the firm of Phillip Williams and Sons, Wednesbury Oak Iron- 
works, Wednesbury, one of the oldest-established and most re- 
spected of the Staffordshire iron firms, 











NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester.—The outlook of trade continues anything but 
satisfactory, and the disorganisation of business which has been 
caused by the approaching colliers’ experiment, in the way of 
preventing the inevitable, does not at all tend to any improve- 
ment in the prospects. Decided slackening in all branches of 
industry connected with the iron and coal trades of the district, 
and manufacturing operations in many cases only carried on at a 
considerable loss, do not at all favour any artificial expedients for 
increasing the cost of production. Many of the works in this 
district are being closed altogether during the temporary stoppage 
of the pits, and with the present unremunerative prices, it is 
probable that in some instances they will be in no hurry to 
restart ; whilst any permanent increase in the price of fuel must 
inevitably lead to a further serious curtailment of manufacturing 
operations. The very probable result of the stoppage of the pits 
will be that what with increased stocks having at many works in the 
meantime been got in, the cessation of operations at others, and the 
serious disturbance of trade, the miners when they recommence 
work will find a very general stagnation of demand for all descrip- 
tions of fuel; and the position, so far as their special interests are 
concerned, instead of being improved, only rendered still worse. 

The Manchester Iron Exchange on Tuesday was not more than 
moderately attended, and a very unsettled and generally depressed 
tone again characterised business in all departments. Snly a very 
limited inquiry was reported for either pig or finished iron, and 
although makers, in view of, for the present at least, increased cost 
of fuel, are in no position to give way in their prices, a weakening 
tendency is — to the market by the continued fluctuations in 
warrants, Transactions in pig iron, for the most part, are confined 
to merely hand-to-mouth requirements. For Lancashire brands 
makers still quote on the basis of about 45s. for forge to 46s, for 
foundry, less 2}, delivered Manchester, but the business doing at 
these figures is extremely small. Quotations for district brands 
remain much about the same as last week, the average 
selling prices for Lincolnshire being still about 43s, 6d. for forge, 
to 44s, 6d. for foundry, less 24, delivered Manchester, although ls. 
ton above these figures is, in one or two instances, being still 

eld out for by makers. Derbyshire iron, makers of which are 
still not at all anxious sellers in this market, remains at about 45s. 
for forge to 48s, and 48s. 6d. for foundry, less 2}, delivered Man- 
chester, and, as some of the furnaces are being damped down, 
pending the settlement of the coal question, makers are quite 
indifferent about booking further orders at present. In outside 
brands prices are irregular, and, as regards Middlesbrough, vary 
very much, according to the ideas of sellers with Menten to the 
robable outcome of the wages dispute in the Durham district. 
‘or good-named foundry brands makers’ quotations cannot be 
given at anything under 44s, 10d. to 45s, 4d. net cash, delivered 
rg to Manchester, with some special brands quoted at as low as 
44s, 4d. In Scotch iron there isa deal of underselling, and, 
although makers still quote about 48s. 6d. for Eglinton to 50s, for 
Glengarnock, net cash, delivered at the Lancashire ports, sellers in 
the open market are offering freely at 6d. to 1s, per ton below 
these figures, 

Manufactured iron makers report only a very slow and unprofit- 
able business coming forward, which is barely sufficient to keep 
them going from hand to mouth, and in most cases forges are being 
stopped peng during the cessation of work at the collieries, 
Local-made bars are ily obtainable at £5 17s, 6d., with Staf- 
fordshire qualities ranging from this figure to £6 per ton; sheets 
remain at £7 5s, to £7 7s. 6d. for merchant, to £7 12s, 6d, to 
£7 15s, for galvanising qualities, with the usual extras for doubles, 
and the Association list rates for hoops, although makers continue 
very short of orders, remain at £6 7s, 6d. for random to £6 12s, 6d. 
for special cut lengths, delivered equal to Manchester or Liverpool. 

The steel trade remains without improvement, and in raw 
material there is only a limited business coming forward, 
ordinary foundry hematite still averaging about 56s. to 56s, 6d., 
less 2b, but special sales have been made at considerably under 
this figure, and steel billets readily obtainable at £4 10s. to 
£4 12s, 6d, net cash, delivered in the Manchester district. 
Inquiries for steel boiler-plates also continue only moderate, and 
although some makers still hold to £7 5s, per ton for delivery in 
the Manchester district, where business is put through the average 
figure does not exceed about £7 2s, 6d. per ton, 

In the metal market a rather stronger tone has been induced 

y the recent upward movement in copper, and orders for manu- 





d goods have been coming forward more freely. At present 
list rates remain unchanged, but the tendency is just now in an 
upward direction. 

A steady slackening off continues to be reported in nearly all 
branches of engineering industry, and except that boiler-makers 
are still receiving a very fair amount of inquiries, the new business 
at poe coming forward is extremely small. Many of the 
machine tool-makers are now very short of orders; locomotive- 
builders report very little new work in prospect, and amongst 
stationary engine-builders there is a decided quieting down. 

The usual monthly report of the Steam Engine Makers’ Society 
shows no material change, so far as the returns of unemployed are 
concerned, outside the increased number of members thrown upon 
the books by the dispute now in progress on the North-East Coast. 
Apart from the above dispute, the average number of members in 
actual receipt of out-of-work donation remains the same as last 
month, being a little under 2 per cent. of the total membership; 
but in addition to these there are some 200 members at present on 
the books, owing to the strike on the Tyne. With regard to the 
sick returns, there has been a considerable diminution in the 
number of members on benefit during the past month, but these 
are still considerably above the average, and they amount to rather 
more than 3 per cent. of the total membership. The reports 
received by the Society as to the state of trade are to the effect 
that in marine centres, except in this immediate district, work is 
fairly well maintained, and that in Sunderland a considerable 
weight of new orders have recently been booked. Stationary 
engine builders are reported to remain about much the same, but 
slightly easier in some districts, although not to appreciably affect 
the unemployed. Locomotive builders generally are reported as 
slack, with less activity generally amongst tool makers, 

The excitement which prevailed in the coal market last week has 
now, toa large extent, toned down, but there is still an excessive 
pressure of demand for most descriptions of fuel, and colliery pro- 
prietors have orders on their books which can only receive partial 
attention forsome time to come. Some of the principal firms have 
continued supplying their regular customers at the old rates, but 
the pressure on the part of the buyers for extra supplies has 
forced up a very general and substantial advance in prices, 
which is still being maintained to thé extent of fully ls. 6d. to 
2s. per ton on all classes of round coal, and 2s, to 2s, 6d. 
per ton upon engine fuel. For this merchants and consumers have 
only themselves to thank, as there is little doubt that but for the 
senseless panic, which for a time prevailed in the market, the 
temporary cessation of work at the collieries might have been got 
over with no very serious inconvenience being felt. The output 
of the collieries has been fully maintained, and at many of the 

its considerable stocks are still held, which would have been 
airly sufficient to have supplied ordinary requirements. In the 
open market prices average about 13s. to 14s. per ton for best 
coals; 11s, to 12s, for seconds; about 10s, for common, either for 
house fire, iron making, or other manufacturing purposes; 8s, to 
9s. burgy ; 7s. to 8s. for the best qualities of slack; and 4s, to 5s. 
for common descriptions, 

In the shipping trade there has been no out-of-the-way pressure 
of demand, but the limited supplies that have been offering at the 
ports on the Mersey have necessitated special prices being paid to 
secure supplies, and 11s, 6d. up to 12s, 6d. per ton has been readily 
got for steam coals delive: at the Garston Docks, or the High 
Level, Liverpool. 

Barrow.—There have been several upward and downward move- 
ments in the hematite pig iron trade during the past few days. 
The chance of a strike in the Durham coalfield, and the prospect 
of a scarcity of hematite, led to an advance in warrants to 
46s, 104d. net cash, but, as at this figure several makers realised 
stocks, and holders of warrants cleared large parcels, prices were 
soon brought down again to 45s, 5d. Makers are now asking 48s. 
per ton net f.o.b. for Mayen of mixed Bessemer numbers, and 
their position has gained much power from the fact that stocks 
still continue to decrease, and the further fact that the make has 
been reduced by the blowing out of two furnaces, one at the West 
Cumberland Iron and Steel Company’s works, at Workington, and 
one at the North Lonsdale Company’s works, at Ulverston. There 
are now the same number of furnaces in blast as in the corre- 
sponding week of last year—forty. Stocks during the week have 
decreased 1521 tons, and now stand in the Cumberland and Barrow 
stores at 129,835 tons. The stocks have been reduced since 
December 31st, 14,252 tons. 

In the steel trade there is not much new to report. The 
demand from all quarters is quiet, and there is not much prospect 
of improvement in the heavy trades, which are the chief feature 
of local production. Orders for rails are fairly held by the Barrow 
Company and by Cammell and Co., but nothing is being done at 
the other works in the district. The demand for heavy rails is not 
so brisk as it has been lately, but the price is steady at £4 5s. per 
ton. In steel shipbuilding material there is a steady business, and 
the mill at Barrow is very briskly employed, and plenty of orders 
are held. A good trade is being done on local account. Tin-plate 
bars are quieter. There is little doing in blooms, bars, billets, or 
slabs, but a steady trade is offering in steel castings, and an exten- 
sion is being made in this department of trade in Barrow. 

The Barrow Steel Company has declared a dividend of 24 per 
cent. on the year’s working ending December 31st last. 

The workmen in the employ of the Millom and Askham Hema- 
tite Company have ama a reduction of 24 per cent. in their 
wages in co} uence of the depression in trade, and a similar 
reduction has taken place at the works of the North Lonsdale Iron 
and Steel Company at Ulverston, 

Shipbuilders and engineers do not report any new orders, but 
some are expected and are in a fair way of being secured. 

Iron ore is easier, and is selling at about 9s, per ton, net at mines, 
for ordinary qualities, 

Coal and coke are dearer, and there has been a large domestic 
purchase of coal, but smelters are fairly covered in coke supplies, 
and are not disposed to give the advanced prices, preferring to 
damp down their furnaces. 

Shipping returns show an increase on the week of 5766 tons of 
pig iron and steel, the exports last week being 25,819 tons, com- 
pared with 15,053 tons in the corresponding week of last year. The 

te shipments this year represent 153,263 tons, compared 
with 159,334 tons in the corresponding period of last year, a de- 
crease of 6071 tons. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE miners’ stoppage, which begins to-morrow—Saturday—will 
find several of our large establishments partly prepared for it, 
Works which have collieries of their own have been stocking 
against the emergency for some time, and will be able to keep 
their more important departments Fares Where work is not 
urgent the shops will be closed, and the men thrown idle. The 
mills, forges, and tilts, will cease on the same day as the miners. 
Manufacturers regard the present prices of fuel as positively pro- 
hibitory. Once the mills are set down they will not be re-opened 
until fuel is more reasonable and abundant. 

Two of our | establishments in the iron and steel trades— 
each owning collieries of its own—estimate that the miners’ 
stoppage will mean to them a loss of £1500 per week as long as it 
lasts. It is inevitable, owing to the closing of the rolling mills, 
and the setting down of certain departments in various workshops 
and factories, that at least 5000 artisans in Sheffield will be thrown 
out of employment by the non-working of the colliers, 

Household fuel was promptly raised by the merchants, and their 
advanced quotations were easily maintained through the unwise 
action of consumers in rushing in orders. Towards the middle of 
the week it occurred to many people that gas coke and coal burned 
well together. The Gas Company, which did not raise its prices 
—as is the custom in London—has since had a heavy pressure, 





and the coal dealers are not so busy. It is estimated, however, 
that even if the stoppage is over in a week, it will be a fortnight 
before supplies are available, 

The Rotterdam Gas Company’s contract, which usually comes to 
this country, has been split up this season ; 30,000 tons to 
gies and the other half is divided between Durham and York- 
shire, 

The representative of a London daily ae od interviewed Mr. B. 
Pickard, M. P., the secretary for the Yorkshire Miners’ Association, 
and Mr. Pickard is reported to have said:—‘‘ Look at the enor- 
mous profits that firms like John Brown and Co. make, Yet, 
although they have plenty of fuel on hand to tide over the stop week, 
they ‘notice’ all the men.” I have inquired into this statement, 
and find that Mr. Pickard must have been misinformed. Messrs, 
John Brown and Co, have not issued notices to any of their men. 

The foreign trade in cutlery has fallen off considerably during 
February, the total value exported having been only £180,074, 
against £193,497 for the corresponding month of last year, and 
£212,430 for February of 1890. Among the few eegr | 
markets is Australasia, with a value of £37,684, which is £ 
better than in February of last year. British Possessions in South 
Africa have advanced from £8374 to £12,475, but the business dore 
two years ago was £17,617. The United States market is steadily 
attenuating, the value taken last month being £20,334, or £2000 
of a falling off as compared with a year ago, and £11,000 less than 
the season before. Holland and France show slight improvement. 
In unwrought steel there has been more done with foreign coun- 
tries—£128,358, against £116,223 for the corresponding month of 
last year. The United States exhibits a remarkable revival, the 
business having advanced from £4825 to £29,459. Holland has 
also improved by £3000, and British North America is better by 
£4840, but all other markets show a distinct falling off. 

Hematites are quoted at Sheffield this week 57s. 6d. per ton; 
forge iron, 42s, per ton. Very quiet business all round. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

PRACTICALLY, ordinary business has been at a standstill this 
week, no one daring to sell or buy when it was uncertain how soon 
orders could be executed. All attention has been absorbed by the 
labour difficulty in the Durham coal trade, which has reached a 
very acute stage, and nothing else is talked about on the various 
exchanges. Some consumers have been endeavouring to secure 
supplies of fuel to keep their works in operation for a time, but 
most have been making preparations for stopping, especially 
among the pig iron producers. When the last general strike of 
Durham miners occurred in 1879, no fewer than 113, or fully two- 
thirds, of the furnaces in the North of England were idle, and the 
others were kept going chiefly with supplies of fuel from South 
Yorkshire. But this time that source is not open to them, because 
there is to be a stoppage in that district also, and even if there 
were not, and supplies there were abundant, it would not pay the 

ig iron makers to get South Yorhshire coke, as on account of the 
eer carriage, the cost would be too heavy, far more than they 
could afford to pay, seeing that already some of them are losing 
2s, to 2s. 6d. per ton on their pig, and none are said to be making 
profits. Some of them will be glad enough of the pretext to 
damp down their furnaces for a time, as it will mean so much less 
loss to them. Besides the firms who were reported last week to 
have given notices to their blast furnacemen, the Skinningrove 
Iron Company has this week notified its men that their engage- 
ments must terminate. The other ironmasters have not adopted 
this course, but their men will stop without notice directly the 
supplies of fuel are exhausted. Messrs. Bolckow, Vaughan, and 
Co. have had their Eston Steel Works, where some 2500 hands are 
employed, idle all the week, owing, it is said, to lack of fuel. The 
firm are stocking the coal at their collieries in order that they 
may be able to work the pumps there during the strike, as a 
stoppage of these would be attended by disastrous consequences 
alike to masters and men, for the pits would be flooded, and the 
expense of pumping them dry when the strike ended would be 
enormous, in fact—it might not be possible to re-open some pits, 
and the men could not get back to work, even under the most 
favourable circumstances, for some weeks. The firm are offering 
some of their coal for sale, and have this week raised their prices 
5s. per ton. A much greater profit can be made out of coal by 
selling it now in the open market than by using it in the steel 
works. The imminence of the strike has led most of the coke- 
makers to cease filling the ovens on Wednesday, and the last draws 
will be made to-morrow, 

The Durham miners’ second ballot, which was taken last week, 
resulted in 926 miners, mechanics, enginemen, and cokemen voting 
in favour of an immediate 74 per cent. reduction ; 1153 were in 
favour of 5 per cent. now and 5 per cent. more in May; 40,468 
voted for a strike; and 12,956 were for giving the Federation 
Board full power to settle the dispute. fore a resolution to 
strike can be acted upon there must be a majority of two-thirds, 
and the 40,468 constituted more than that majority, taking those 
who voted. But there are 64,311 financial members of the men’s 
associations, and to have a majority of two-thirds 42,874 should 
have voted for the strike. Of course, only the members of the 
men’s unions were asked to vote, but there are over 80,000 men 
and boys engaged at the collieries in the county. As the issue 
was considered doubtful, the men’s executive resolved to have a 
third ballot this week, the men being directed to vote (1) whether 
there shall be a strike, or (2) whether the Board shall have full 
power to settle, and the results of the ballot were to be returned 
yesterday. There seems to be an idea that if the miners would 
give their executive full power to settle, and the executive made 
an offer to accept 5 per cent., the masters would not object, though 
they have already reduced their original demand by 2} per cent., 
but that is as much as they will reduce their claim, and if by to- 
morrow some satisfactory offer is not received on behalf of the 
men operations will cease at the pits. The men at the collieries in 
the eastern part of the district have all through been much more 
in favour of of a strike than those at the pits in the West, where 
the coke is chiefly manufactured. It will be disastrous to the 
district if the pits cease work, for so many other industries will be 
thrown idle. The local shipbuilders and engineers have given 
their men, to the number of 30,000, notice that work at their yards 
will cease as soon as the colliers come out, and operations at the 
iron and steel works will be paralysed. Already fancy prices are 
demanded for coal and coke. 

There is a prospect of an early termination of the engineers’ 
strike on the Tyne and Wear. It has lasted over six weeks, and 
the engineers themselves are heartily tired of it, and have come 
down from their ‘‘ high horse.” The employers say they have no 
dispute with any men except the Amalgamated Engineers, and to 
all the other men the works are open—so far as work can be found 
for them—whenever they please to return. As regards the 
Amalgamated Engineers they also will be welecomed—so far as work 
can be found for them—so soon as the engineers who went on 
strike at Messrs. Palmer’s return to work on the terms of the 
award made last June. The representatives of the employers 
and the operatives have had a conference at Newcastle, and a 
modus vivendi is being arranged. 

The pig iron market has been ruled altogether by the varying 
reports that have been in circulation relative to the attitude of the 
Durham miners, and there have been considerable fluctua- 
tions. At the close of last week when it appeared that a strike 
was inevitable, the price of No, 3 Cleveland, g.m.b., ran up to 
37s. 3d., which was 2s. advance in ten days, all caused by the 
coal trade difficulty. But more hopeful reports were in circulation 
on Monday and the price — to 36s., while on Tuesday 
35s. 9d. was quoted, but on Wednesday the intelligence being 
less satisfactory, the price went up to 36s, 6d. but fell back to 36s. 
But these prices have been little better than nominal, for there has 
been next to no business, and none could be expected with an out- 
look so threatening. 
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Makers have not been offering their iron at less than 37s. for 
No. 3, and some firms have quoted 38s., and others 39s., and they 
have refused business at anything below their quotations. Middles- 
brough warrants have beenconsiderably cheaper than makers’ iron 
even in merchants’ hands, and there has, in consequence, been a better 
sale for them, consumers buying them and taking them out of 
store at once. Thus the stock in Connal’s stores has shown a sub- 
stantial reduction during the last few days, over 1000 tons being 
taken out on each of two days. The quantity held on Wednesday 
evening was 156,333 tons, or 3666 tons decrease since Wednesday 
last week. Middlesbrough warrants, which had been sold at 35s. 
cash in the previous week, went up to 37s. last Friday, but on 
Monday, when the situation in the Durham coal trade promised to 
be more ific, there wasa fall to35s. 6d., and on Tuesday to 35s. 3d., 
but on Wednesday the aspect of affairs being less favourable, 
sellers advanced their rate to 56s. Sd., though they en 
reduced it to 35s. 9d. No, 4 foundry and grey forge have at 
35s. 9d. most of the week, and 36s. is now the figure. Messrs. 
Palmer’s Shipbuilding and Iron Co., J.rrow-on-Tyne, have almost 
closed their Grinkle Ironstone Mines, near Loftus, in Cleveland, as 
they have for the present ceased to make Cleveland iron. They 
blew out their fourth furnace a few days ago, and now have only 
the fifth in operation, this being To in producing hematite. 
Local hematite continues unaffected by the fluctuations in the 
warrant market or the crisis in Durham, and makers keep to 
48s, per ton for mixed numbers. They can buy Rubio ore at 13s, 
per ton delivered. The freight from Bilbao to Middlesbrough 
is 5s. 7}d.; to Stockton, 5s. 10}d.; to the Tyne, 5s. 6d. The ship- 
ments of pig iron from Middlesbrough this month to Wednesday 
evening reached 21,725 tons as compared with 20,087 tons in Febru- 
ary, and 19,190 tons in March, 1891, to 9th. 

e February statistics of the Cleveland Ironmasters’ Associa- 
tion were better than had been looked for, an increase of 3300 tons 
being reported in stocks, instead of 7000 or 8000 tons as had been 
estimated ; this is better than in January, when an increase of 
20,572 tons was recorded. A reduction in make of 13,457 tons was 
reported, but this was due to the shorter month. Of the 151 
furnaces built, 83 were in operation, or two fewer than in January, 
a furnace having been blown out at Jarrow, and another at Messrs. 
Gjers, Mills, and Co.’s Ayresome Ironworks, Middlesbrough. Of 
the eighty-three furnaces, fifty were making Cleveland iron—three 
fewer than in January—and thirty-three hematite, &.—one more 
a in January. The following are the particulars of make and 
stock :— 


Make of Pig Iron. 
1892. 
Feb. 





l 
1002. | In- | De 


crease. crease. 
Jan. | 
Tons. | Tons. Tons. Tons. 


98,254 108,700 — | 5446 
13,119, 15,802 — | 2183 

















Make -4 Cleveland pig iron—Middles- 
Ditto—outside Middlesbrough.. .. *. 












































Ditto—whole district .. .. .. .. ..| 111,873 119,002 -~ 7629 
Make of other kinds of pig (including | 
hematite, spiegel, and basic pig iron) 
whole district .. .. .. .. «. «| 87,551 98,379 — | 5828 
Total of all kinds—whole district. .| 198,924 212,381 — 18,457 
Stocks of Cleveland Pig Iron. 
| | 
1892, | 1892 | in. | De 
Feb. 29.|Jan. Niet, want 
Tons. | Tons. | Tons. Tons. 
Makers’ stocks—Middlesbrough --| 109,779 | 108,498 1286, — 
Ditto—outside Middlesbrough. . | 15,813) 14,828; 990) — 
Ditto—whole district .. .. .. «| 125,092 | 122,816 | 2276 | 
Makers’ stores—whole district. . e 1,042 327 -- 
Pig iron in public stores:— } 
The N.E. Railway Co.’s stores.. .. 767 767; — — 
Connal’s stores ste ee ee oe 159,917 | 159,190 | 727 a 
Total .. --| 286,818 | 288,488 | 3330) -- 
The d d for facturing iron and steel is at a standstill, 


buyers holding aloof until the coal trade difficulty is settled. 
Prices are unaltered from last week. Founders are very badly 
ane yet, and engineers also begin to feel the depression very 
eenly. 

The American Oil Company is establishing a depdt at Newport, 
Middlesbrough. The Tees Conservancy have passed a resolution 
of great importance toshipowners. It is as follows :—‘‘ Any vessel 
which has been employed in carrying petroleum or any like oil or 
other inflammable fiuid or substance, in any form, whether as 
cargo or part of its cargo, desiring to enter the graving dock of 
the Commissioners, will not be allowed to do so until a certificate 
in writing has been given to the Tees Conservancy Commissioners 
by a competent analytical chemist to be appointed by them, 
certifying that the tanks or the vessel itself are free from gases 
or other dangerous or explosive fumes.” 

Messrs. Jno. Bowes and Partners have this week started at their 
Hobson Colliery, Burnopfield, one of Priestman’s oil engines for 
pumping the water out of the mine. It is stated that it will save 
the labour of eleven horses, six men, and two brakesmen. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
THE smart upward movement in prices of pig iron, which took 

lace towards the end of last week, has been followed by a reaction. 
The advance was due to the coal prices, and the fear that a sto; 
page of furnaces might take place and lead to a reduction in pig 
iron supplies. Operators were induced to cover their requirements 
so as to avoid loss, and the extra demand thus occasioned im 
unusual strength to the market for several days. This support 
bas now, however, been withdrawn. The market is, at the same 
time, comparatively sensitive, Hematite warrants have been 
largely dealt in down to 45s. cash, and Cleveland to 35s. The 
syndicate put up Scotch warrants from 40s. to 41s. 2d., but when- 
ever sales were attempted the prices fell back to the neighbour- 
hood of 40s. 

There is not much change this week in the values of makers’ 
iron :—G.M.B., f.0.b. at Glasgow, per ton, Nos. 1 and 3, is quoted 
41s. 6d.; Monkland, No. 1, 43s.; No. 3, 41s, 6d.; Carnbroe, No. 1, 
44s,; No. 3, 43s. 6d.; Clyde, No. 1, 48s.; No. 3, 47s.; Gartsherrie, 
No. 1, 508.; No. 3, 48s.; Summerlee and Langloan, Nos. 1, 5ls.; 
No. 3, 48s.; Coltness, No. 1, 53s. 6d.; No. 3, 50s.; Calder, No. 1, 
52s.; No. 3, 49s.; Glengarnock, at Ardrossan, No. 1, 51s.; No. 3, 
49s.; Dalmellington, No. 1, 48s,; No. 3, 47s.; Eglinton, No. 1, 47s.; 
No. 3, 46s.; Shotts, at Leith, No. 1, 52s.; No. 3, 50s.; Carron, at 
Grangemouth, No. 1, 55s, 6d.; No. 3, 50s. 

The shipments of pig iron from Scotch ports in the past week 
were 3474 tons, compared with 2880 in the corresponding week of 
last year. The United States took 112 tons; India, 230; Australia, 
206; France, 90; Italy, 330; Germany, 290; Holland, 65; Belgium, 
131; Spain and Portugal, 170; China and Japan, 50; other 
countries, 140; the coastwise shipments being 1670, against 1685 
in the same week of 1891. 

There is no change in the number of furnaces in blast, which is 
seventy-eight—forty-six producing ordinary and special ds, 
twenty-six hematite, and six basic—against twenty at this time 
last year. There has been a gradual reduction in stocks in the 
warrant stores, but it is thought that some makers must be adding 
to their — —— a 

The iron and steel manufactured goods shi from Glasgow in 
the past week embraced machinery wort eisIs steel goods 
£3090, and general iron manufactures £6463, 





In the steel trade business proceeds slowly. Some merchants 
here show more inclination to purchase, owing to the late upward 
turn in pig iron prices; but so far as can be ascertained, little 
business resulted. Makers quote nominally former prices, but 
merchants have been selling Siemens ship plates to shipbuilders at 
very low rates. Several lots are reported sold as low as £5 16s. and 
£5 15s, net, these being 5s. to 7s. 6d. below makers’ quota- 
tions. The contention of makers is, that the steel cannot be sup- 
plied with any margin of profit at such terms. Yet it is feared 
that it may be difficult to maintain prices, more especially if a 





The sliding scale established by the ironworkers and “ trades 
men” is doomed. For some cause or other it has never been 
popular, and now notices have been given in by the men to 
terminate it in six months from date. The scale had the mis. 
fortune to start with a drop. Had it been the other way, it would 
have been oa nme 

In tin-plate there is a certain t of quietness, a 
shipments, which have not os conditions, Last ae 
exports from Swansea only totalled 26,576 boxes, while stocks were 








reaction should follow the coal crisis, bringing a reduction in the 
cost of fuel. The works in most cases are in the meantime well 
employed. The demand for basic steel is good. Among the orders 
for this material now in course of arrangement is one for tons, 
to be used in the erection of an Eiffel Tower at Blackpool. 

The finished iron trade is in rather a backward state. Orders 
have been more difficult than usual to obtain, and the unsettled 
condition of the iron and coal markets has interfered with business 
to a considerable extent. The makers have arranged to stop their 
works in the event of prices of coal being advanced at this juncture. 
So far they have been obtaining supplies at about the old rate. 

The coal trade has firmed-up erably in the West of Scotland. 
Previous to the agitation among the colliers for stopping the works 
prices were showing some weakness, and the export business was 
falling-off. The demand at present has been quickened by cold 
weather and also by the prospect of the English colliers, or a sec- 
tion of them, stopping work. Sellers have been a to under- 
take e ments forward beyond a week or so, and buyers are 
also hesistating to enter into contracts, fearing a relapse. Prices at 
Glasgow are firm for main, ell, and splint coals, steam coals being 
easy. Main is quoted 8s., ell 8s. 3d. to 8s. 9d., splint 8s, 9d. to 9s., 
ac oe en Al h the English colli th 

he expediency o ing part with the ish colliers in the 
holiday movement has been carefully contend by the Scotch 
colliers, and a majority of the leaders of the men and an over- 
whelming majority of the men themselves have —— against 
it. For aconsiderable number of years the miners have 
been in the habit of limiting the output when necessary by work- 
ing only five daysa week. This policy was at first op) by the 
employers, but it has latterly had their tacit approval, because it 
was much to be preferred to stopping work entirely for a week or 
two. In Ayrshire and Lanarkshire a decline in prices was pro- 
, as well as a decrease in the demand, before the present 
agitation, and it is expected that this tendency will presently be 
renewed. Business is very dull in Fifeshire, where the colliers are 
working in many Hagges little more than half time, and coals are 
accumulating at the pits. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

THE coal trade was dull last week in Cardiff, and a very small 
figure was named to me as the total sales, independent of contract 
coal, Fortunately contract totals continue large, leading coal- 
owners being well booked forward. This week, again, the situa- 
tion is a little better, and midweek prices were certainly firmer. 
This was expected, together with an increase in trade owing to 
Northern Federation tactics. In their effort to teach political 
economy contrary-ways, they certainly aid the Welsh owners, 
They are persistently trying, I find, to get Welsh alliance, and a 
few days ago a large meeting was held at Pontypridd, when a 
delegate addressed the Welsh colliers on the advan of the 
Federation, and the disadvantages of sliding scales. Fortunately 
for a continuation of peaceful arrangements, Welsh colliers have 
had practical proof for seventeen years of the benefit of sliding 
scales, and orations to the contrary are thrown away. 

The importance of the Welsh coal trade is strikingly shown by 
the statistics of the Monmouthshire and South Wales owners’ 
Association. At the annual meeting on Tuesday, held in Cardiff, 
it was shown that the entire output from the district last year 
amounted to twenty million tons, which in round numbers, I 
submit, meant a circulation of ten millions sterling. The Associa- 
tion now numbers 72 colliery companies, and in all about 200 
collieries; and the great development of the industry dates from 
about 1830. At the annual meeting Mr. E. Davies, Ocean Colliery, 
was elected chairman, and Mr. John Dakers vice-chairman. For 
the Cardiff district Mr. Bell was elected chairman, and Mr. W. W. 
Hood vice-chairman. For Newport district, chairman, Mr, 
Colquhoun ; vice-chairman, Mr. Holland. Swansea, Mr. Nettell ; 
vice-chairman, Mr. Roberts. 

I am pleased to note amongst the representatives of the collieries 
at the Association one of the coming men, in the person of Mr. 
Herbert Clarke Lewis, son of Sir W. T. Lewis. He was dul 
elected to represent the Marquis of Bute’s ‘‘ Bute Merthyr Col- 
liery.” 

Several important coal steamers trading between Cardiff and 
France are feared to be missing. The voyage is usually performed 
in twelve days, but the stormy weather has been trying, and most 
are long overdue. 


The great subject of discussion in the colliery districts this week 
has been the withdrawal of the Bute and the Barry Bills. I think 
that both promoters have to be co tulated. It would have 


taken several years to complete, the present decade is to 
witness the greatest output that our coalfields can yield. Penarth 
and Newport can do much more than has been done, so also 
Swansea, and the appliances at the Bute Docks are such as to 
grapple successfully with a la and steadier trade. The pro- 
motion of the Bute Docks Bill was, however, done in the 
interests of Cardiff, and the opposition of the Cardiff Corporation 
was @ narrow one, and that of the smaller tributaries narrower. 
It is quite possible for a flush of trade at Cardiff, after the present 
decline, that shall overwhelm existing facilities, in which case 
Swansea and Newport would be the benefited. Trade policy at 
Cardiff is generally adverse to the Bute Dock policy, owing to 
politics being in the Corporation mind superior to local interests, 

Saturday’s coal quotations on ’Change at Cardiff were as 
follows :—. steam, 12s, 3d. to 12s, 6d.; but mid-week the im- 
age was shown by best steam being quoted at 12s. 6d. to 

» While seconds, from lls. 6d. to lis, 
Inferior steam is now selling at 10s. 9d. to lls. 3d. 
tinues at 6s. to 6s. 6d. demand for house coal is fairly 
sustained. Best house is now selling in Cardiff at 14s. 6d. to 
14s. 9d.; No. 3 Rhondda, from 13s. to 13s. 3d.; brush, 10s, 9d.; 
small, 8s, 3d. per ton. 

In coke a little more is doing, furnace at 17s. to 17s. 6d., and 
foundry 18s, 6d. to 18s, 9d. For patent fuel at last prices inquiry 
was light at Cardiff. Swansea demand is better. Last week the 
dispatch from that port amounted to 3120 tons, principally to 
France and Italy. 

There was a rumour at Cardiff last week that coke showed a 
tendency to advance, and it was inferred that better times were 
likely in the iron and steel trades. I regret that the signs ahead 
are far from good. The only briskness shown by the principal 
ironmasters has been in getting in stocks of foreign ore. e 
total this week has been considerable, but this is on account of 
stocks having been so much reduced of late. There may be shortly 
an increased demand for pig and steel bar. At present an average 
make is going on, and for rails the demand continues slight. A 

tleman in the rail trade, who formerly did eonsiderably with 
~ na America, “‘ did not despair of a re-opening of business after 
a a” 

Quotations on Change at Swansea this week were as follows :— 
Glasgow Pig weaker, quotation 40s., dull market ; Middlesbrough, 

-; hemati : 


45s. lid steel rails, heavy, £4 to £4 

- to £5 7s, 6d.; steel 
7 10s.; Bessemer 
tin-plate bars, £4 10s. to 


6d.; Welsh bars, £5 5s. 
j iron, £6 10s, to 





d by 63,253 boxes from works. Stocks now represent 
200,782 boxes. I hear of some firms holding as much as 20,000 
boxes, and it is not likely these makers will continue at this rate 
unless a change sets in soon. Two large vessels are loading for 
Philadelphia and Baltimore, and others coming in will reduce 
stock. e larger of these is the Massachusetts, of the Atlantic 
Transport line. She leaves this week with 90,000 boxes, repre. 
senting, states an authority, £70,000. 

It is satisfactory to note that the railways and tin-plate manu- 
facturers have come to an amicable arrangement. 

Tin-plate quotations remain; in fact, it is surmised that they 
have touched the bottom, and if made for less would entai 


lal 
that would lead to the closing of mills pretty generally, Phra 
tions midweek :—Iron cokes, 12s, 3d. to 12s. 6d.; a 


12s, 3d. to 12s. 6d.; Siemens, 12s. 9d. to 13s,; ternes, 24s, 6d, to 
26s.; best charcoal, 14s. to 14s. 3d. 
Swansea quotations:—Anthracite are 15s, to 15s. 3d.; pitwood, 





Messrs, Perch and Co. have wona fine seam of coal at their Aber 
ae ; an output of from 800 to 1000 tons daily will soon take 
place, 

Cardiff coal shipments last week were 265,328 tons, 

Taff Vale revenue is improving. 

Notice has been posted up at Gwendraeth tin-plate works of a 
———- of contracts with workmen in twenty-eight days from 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

No change for the better has taken place during the week in 
the general condition of the iron industry in these parts. Indeed, 
appearances may be said to be rather against than in favour of an 
early improvement. For the moment, the return of sharp cold 
necessarily checks expectations which had been entertained with 
regard to a near revival of activity in the agricultural, and still 
more in the rps line. Of more serious importance is the 
general discontent and unrest in the labouring eo which 
creates numberless difficulties in every branch of industry, and 
prevents the return of mutual confidence, 

In Silesia the situation of the iron market has in no wise changed 
since last week’s report. In spite of the reduction of list quota- 
tions, demand for all sorts of raw and finished iron is as weak as 
ever. and hoops form an exception, perhaps, still meeting 
with fairly good request. In the plate and sheet department also 
a pretty satisfactory demand has been coming forward for the 
heavier sorts just lately. The steel works are moderately well 
employed on orders for railway requirements. 

he iron business in Austria-Hungary has been rather quiet upon 
the week, both as regards raw and finished iron, Large quantities 
of iron continue to be imported from Germany into Austria. A 
belief is generally entertained that, if prices had been adequately 
reduced in proper time, this influx of German iron could not have 
been so easily accomplished. As it is, the keen competition of 
Silesian rolling mills has forced the Bohemian works to reduce 
yo from 95fl. to 90fl.; bars, from 102°50fl. down to 97f. p.t. 

e Styrian and Hungarian works have, nolens volens, followed 
their example. 

French iron trade is very quiet, with little hope for an improve- 
ment in the near future, Prices are comparatively speaking firm. 
The Belgian iron industry continues to show a dull physiognomy; 
prices are exceedingly depressed. Here also German competition 
is keenly felt, especially in girders, hitherto one of the special 
articles of Belgian iron industry. With the Ist of July the works 
of Sclessein will pass over to the Aciéries d’Angleur. An order 
for 22,000 t. of steel rails has lately been given to the last-named 
works, 

In Rheinland-Westphalia the tone of the iron market is still life- 
less. Makers continue to complain of the scarcity of orders, un- 
profitable prices that are in no “ay to those of the raw 
materials, strong sens nny &e. ith regard to the different 
sorts of pig iron, no change in any direction can be reported to 
have en place, a hand-to-mouth business being carried on as 
before. Spiegeleisen continues to form an exception to this rule, 
enjoying a pretty lively inquiry from America, An attempt has 
even been e to raise prices for that sort. Basic also is very 
firm in quotation, much to the disappointment of the steel works. 
The malleable iron trade presented a dull aspect last week. Bars 
have been offered at uncommonly low notations, In spite of this, 
buyers, hoping for a further reduction, maintain their reserved 
position. 7 the girder line also the sharp competition still going 
on prevents any improvement in prices, so that the business 
doing is, on the whole, unsatisfactory. Hoops have continued in 
fair demand. Plates are reported in lively request, both on home 
and on foreign account. Some establishments have orders on their 
books that will secure employment for a considerable time. Others 
are not so well off. The business is, on the whole, irregular. 
The sheet trade is becoming worse from week to week, prices 
showing a decided inclination to move in a downward direction. 
Wire nails as well as rivets are neglected, and prices continue to 
be depressed. Foundries, as well as machine factories, complain 
of want of orders, while the wagon factories can still boast of a 
fairly activity. ; 

Bel trade in coal and coke during the year 1891 and 1890 is 
shown by the following figures :— 


Import in Coal. ke. 

1891. 1890. 1891. 1890. 

Tons, Tons. Tons. Tons. 

From England 576,661 .. 576,189 .. 17,197 .. 9,672 
y . 477,801 .. 582,629 .. 118,206 .. 46,324 

From France .. .. 278,458 .. 202,120 .. 1, ee 6,503 
From Low Countries 287,185 ., 318,602 . 8,288 .. 2,812 
From other countries 4,524 8 5 29 
1,624,714 1,719,548 140,573 65,340 


Thus import in coal was about 100,000. less, while the import in 
coke increased by 75,000t. Import of coal from Germany de- 
creased by 65,000t. ; from the Low Countries by about 30,000t. 








Export in Coal. ke. 
180. 1890. 1891. 1890. 
Tons, Tons. Tons. Tons. 
ToEngland .. .. 54,585 46,985 _ = 
To Gameny ey 188,879 165,308 :. 69,612 .. 49,820 
To France .. .. 8,986,095 .. 8,819,829 .. 695,428 .. 795,678 
To Luxemburg 197,655 .. 194,111 .. 147,262 .. 208,150 
'o Low Countries .. 158,873 145,343. — A, 
To other countries .. 168,416 162,264 25,046 .. 11,602 
4,648,508 4,538,785 937,848 1,064,759 


about 200,000t. To Germany it was 
20,000 t.; to France 170,000t.; to the Low Countries 10,000 t. 
more than in previous year. On the other hand, export in coke 
decreased by 130,000t., in spite of 20,000t. more being ex- 
ported to Germany than in the year before. Export to France 
was less by 100,000 t.; to Luxemburg less by 60,000 t. than in the 
ear before. : 
‘ For some time past the papers have contained rather highly- 
coloured accounts of a new method of trea iron and other 
metals by way of electricity. In most of the industrial centres 
over here the report met with little confidence. Now it is 
stated that the whole affair was only got up to; assist the money 
market. 


Export has increased b 
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NEW COMPANIES. 


Tue following companies have just been regis- 
tered :— 
Pidot’s Iron-Silver and Ferro 

Limi 

y was registered with a capital of 
1 shares to carry intc effect an agree- 
Pidot, 
vigear, 


Bronze Syndicate, 


This com 
£12,000 in 
ment made January 28th, between Henr 7; 
of 49, Stanhope-gardens, 8.W., and A. 
of 125, Chancery-lane, E.C., generally to contract 
for, manufacture, and supply metals, minerals, 
and other objects for the general purposes of the 
company. s F a. - 
Registered without special articles of associa- 
tion. 


Deal Harbour Company, Limited. 


This company was registered with a capital of 
£60,000, divided into 10,000 £5 shares and 10,000 
£1 shares, to construct’ and maintain at Deal, 
Kent, and in the sea in front thereof, a tidal 
harbour, and all such landing places and stages, 
piers, lighthouses, jetties, wharves, quays, gates, 
toll gates, houses, offices, railways, tramways, 
turntables, wet and dry docks, slips, breakwaters, 
cranes, hydraulic or other lifts, buoys, moorings, 
sewers, roads, sheds, warehouses, and other erec- 
tions as may be deemed requisite or expedient, 
and from time to time to enlarge, reduce, im- 

rove and repair such harbour, piers, erections, 
puildings, works, and conveniences; to under- 
take and carry on dredging works and excava- 
tions ; to carry out the raising, removal, ‘or de- 
struction of wrecks of vessels or sunken vessels ; to 
provide and maintain lifeboats and other life- 
saving apparatus ; to carry on business as financial 
agents, company promoters, shipowners, shipping 


agents, carriers, warehousemen, refreshment- 
house keepers, custom-house agents, shipbuilders, 
producers of electric light and power, &c. The 
first subscribers are :— 

£1 shares. 
FT Honoyinil, 1, p Sone ew pace, Beals. ‘ bs 

one’ 

D. Mi. ills, 28, ‘Highs py a 80 
J. = Ginn, jun., Is, King-street, Deai’ 
G. H. Denne, Deal.. 15 
F. CO. Allen, 201, Disraeli-road, Putney |. 80 


The number of directors is not to be less than 
three nor more than twelve. The first are the 
first signatories to the memorandum of associa- 
tion. Qualification £25. Remuneration to be 
determined by the company in general meeting. 


British and Colonial Horseshoe and Machine 
Company, Limited. 

This company was registered with a capital of 
£15,000, in £1 shares, to acquire the pate scwc vine 
of the British and Colonial Horseshoe and Machine 
Company, 302, West Ferry-road, Millwall, and 
generally to carry on business as manufacturers 
of and dealers in farriers’ supplies, horseshoes, 
nails, &ec, 

The firstdirectors are: W. Hunti ~—a. 
Jno. F, Coleman, M.R.C.V.R., Wm. B, Horse- 
man, C. W. Muggleton, Jno. Byford, vag and 
Thos. D, Richardson; qualification, shares ; 
remuneration not specified. Qualification of 
manager—T. D. Richardson—500 shares ; remu- 
neration, £250 per annum, and a commission of 
24 per cent. on the net amount available for 
dividend in each year, 





Pioneer Telephone Company, Limited, 


This perf was registered with a capital of 
£100,000 in £10 shares, for the general establish- 
ment and development of telephonic means of com- 
munication, and to diminish the cost thereof, and 
the adoption of improvements therein; to acquire 
lands, buildings, patents, business undertakings, 
&c., for the purposes 4 — company ; to carry 
on the general b company ; 
to establish and ohne Ps excha: 

to advance money, to discount and deal in ills 
of exchange, tag nei notes, debentures, and 
other negotiable instruments; to establish and 
maintain cables, stations electric works, factories, 
and warehouses ; to undertake and carry on all 
kinds of guarantee and agency business; and as 
, concessionaires, and finan- 
ciers, and to carry into effect an agreement ex- 
pressed to be made between the Electric and 
General investment Company, Limited, of the 
one part, and this company of the other part, 
The first subscribers are :— 








Shares, 

oe } Fleet-street .. 1. 2. os oe 1 
Marlbo: Carlton House-terrace .. 1 
J. B, Brai rales jun., i8, Highbury New-park 1 
F. M. Reynolds, Bros romioy, Ket Kent .. 1 
G. Herrin, w. 1 
C. Braithwaite, 10, en a Re Hampstead. 1 
1 


J.C. Bull, Broughto m Lodge, Surbiton, Surrey .. 


The number of directors is not to be less than 
two nor more than ten, The first are the Duke 
of Marlborough, Col. the Hon. Oliver utes 
C, Praed, an F, E, Savory. Qualification, £: 
Remuneration to be determined in general 
movie slight modifi 

ith s modifications the lations con- 
tained in Table A apply. pe 





Hind and Lund, Limited, 


This company was registered with a capital of 
£10,000, in £1 shares, to acquire the undertaking 
of a millwright and mechanical engineer, now 
carried on at Preston, Lancashire, under the 
style of Hind and Lund, in accordance with an 
agreement made between §8. Hind and A. M. 
Lund of the first La T. F. Hind and Robert 
Lund of the secon , W. H. Hind and W. 
Lund of the third bing and E. H. Dean, on 
behalf of this company, of the fourth part, and 
to carry on and exten ‘the said business in all its 
branches, 

The number of directors is not to be less than 
two nor more than five, the first—and sole— 
being T. F, Hind and R. Lund. Qualification, 
£500. Remuneration not specified, 


THE PATENT JOURNAL. 


Condensed from “* The IUustrated Oficial Journal of 
Patents.” 


Application for Let Letters Patent. 


*,* When patents have been ‘ communicated” the 
name and of the communicating party are 
printed in italics. 
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ie, Eepasenennee Dark S.iipes, W. Middlemiss, 

ford 

3599. Case or Box Cicaretre Papers, 8. Shields, 
London, 

8600. Trirpop Heaps, W. Middlemiss, Bradford. 

8601. Prorective Cureque System, H. 8. Frampton, 
Winchester. 

3602, CommuNicatine with Vessets, E. C. Harvey, 
Brentw 

3603. COMBINATION Cuair, W. Penn and F. Penn, 
London. 

8604. Lerrer Suxet, R. B. Roxby, London. 

8605. Fireworks, A. Brock, London. 

3606. Boots and Sxozs, 8. x Joll, Northam 

8607. Cusnion for RatLway Cuarrs, A. T. ee. and 8. 
D. Rhodes, ‘ax. 

3608. AppLiance for Beproom Doors, F. W. Grew, 


ax. 
3609. Szcuninac Knoss to Spinpies, U. Bairstow, 
Halifax. 
3610. Maton Boxes, Sritt Boxes, &c., W. Gunn, Man- 
hi 


chester. 
3611. Coat, P. Cohen, London. 
8612. Bicycite Sappiz, P. J. Jackson, Newcastle-on- 


Tyne. 
3613. Firour Bin, F. Smith, Manchester. 
3614. Unitina Burrow and Sarery Pin, J. B. Aber- 
cromby, Aberdour. 
3615. Stockines, 3 A. Burleigh, London. 
a > gpa and PLrummer Bvocks, G. Richards, 
ndaon. 
3617. Wueexs, A. Sharp, Chiswick. 
3618. CommunicaTine between Suir and Sore, H. 8. 
and B. 8. James, London. 
3619. Conversion of Prat into CHarcoaL, T. Zohrab, 
London. 
3620. Rereatine Guns, E. de Beaumont, London. 
3621. Barre.s of Fire-arms, A. Mieg, London. 
8622. WorkHoLpeR for Dressmakers, M. Wardle, 


London. 
3628, Boxno Groves, R. Webster and E. Wright, 
London. 


3624. PappLe-wHeExL for Boats, H. C. ot, London. 
> Srirrgups, A. yall—(A. J. Lotbiniere, 


nda. 
8626. VeLocirepes, G. Haydon and W. Vail, London. 
8627. — Wirt Fencinc, H. W. Hartman, 
Lon 
8628. Hay-MAKERS or Hay-TeppeRs, J. Harrison, 
London. 
8629. PackinG-Rinos for Pistons, &c., 8. Barber, 
London. 
3630. Razor-strop, W. W. Pellett, London. 
3631. Compounp and InsuLaTep Wires, F. Bidtel, 
London. 
3632. » eal Hoxipers, The Hon. F. D. Leigh, 
mdon. 
3633. SHeppinc Apparatos, W. L. Wise.—(/. Leemann, 
Switzerla 
3634, Measvarso Quantitizs of Steam, F. Seiler, 


ndon. 

8635. Manuracture of ARMOUR-PLATEs, J. Thompson, 
Loudon. 

3636. Wares for Bicycies, &c., J. W. Holland, 
London, 


3637. PuorocrarHic Suutrers, F. Shew and E. 
Galopin, London. 
3638. | —e” SicNazs, P. Janssen and R. Janssen, 
mdon., 


3639. CoLLAPsiBLe Boxes, E. H. Archer, London. 
3640. Frxinc Te.escoric Tupes, G. E. Osmond, 


mdon. 

3641. Stoprerinc Borr.es, W. W. Jose om lange. 

3642. WATER-WASTE PREVENTERS, W. E. Free- 
man, London. 

3643. Looms, A. J. Boult.—(C. Brun and Fils, France.) 

3644. PREVENTING SELF-ABUSE in nee yal W. F. 
Thompson.—(N. &. Springsteen, United States. 

3645. SotpeRinG Irons, W. 8 

3646. TRANSMITTING MoTION to PRESSES, W. ll 
London, 

or Ciearers for Yarns, M. M. Greeves, Man- 


c r. 
3648. Boxes for Carryino Fis, J. McCombie, Glas- 
gow. 
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8649. Connectinc Surrortinc Frames, G. Meader, 
Birmingham. 

8650. CARBONISING VEGETABLE MartTerR, J. Clegg, 
Rochdale. 

3651. Hat Susrexpen, J. E. 5 ee, eee 

3652. CauLkine, W. J max, and R. 8 
Entwistle, Bolton. 

3653, Ixvoice Docket, T. G. Sergeant, Preston. 

bap Rw —— BurcitarR ALARMS, F. Richter, Man- 
ce 

= amen Sime Action, W. A. Price, Bir- 


9656, — C. W. Preston, Kingston-upon-Hull. 

8657. Hanpue for Scytue Snartus, W. J. Bingham, Nor- 
ton Woodseats. 

3658. Gutty Trap and Grate, F. W. oa York. 

8659. Construction of Rops for Fisuine, J. P. Wright, 
Croydon. 

3660. Pitts, C. Robinson, Leeds. 

= a and Bruso Rest, J. F. Moore, 

uu 

8662. UNDERGROUND Exectric Traction, W. Wakley, 


mdon. 
sa ImpartTinG Impetus to Water, J. Gillespie, 


3664. Vanenenme Fans, R. Tootall, Darwen. 

8665. Tunrnc Hammers, A. T. M. Johnson and W. H. 
Hanson, London 

8666. Eanwio Trap and PLANT Laset, J. B. Craven, 


3667. Beveraces, A. R. Waddell, Airdrie. 

8668. Rartway CarriaGE Door, 8. E. Arnall, London. 
3669. Deoporisine Sewers, &c., J. Burton, London. 
8670. Sarety Foorsatt Boots, &c., E. Chatham, 


&ec., M. Piper, 


3672. WASHING + and Simmrar Mareriat, G. W. 
Elliott, a ray = 5 
3678. Screws to be used as Conveyors, G. W. Elliott, 
8 Bheficld T. Da’ Lond 

674. Hoists, T. Dawson, London. 

3675. TYPEWRITERS, H. Ellis, London. 

and FURNACES, W. H. Mirfin, 


3677. Makino STAMPED METALLIC Rivas, A. Heath, 


uabon. 
8671. Door or other Fastenrnes, 
Oldham 


8678. Weavine DovuBLe Pitz Fasrics, G. and F. 
Priestley, Bradford. 

8679. ConnecTING Motors to Prore.iers, J. Roots, 
London. 

8680. Exposinc ProtocrapPHic Fits, T. E. Heath, 


8681. Carpet SrretcHinc Macuines, P. Daw, Bir- 
mingham. 
8682, CommunicaTING between VEssELs and the SHorz, 
. Cc. son, London. 
8688. Locxine Device for Fisu-piates, A. C, Evens, 


ndon. 
ws vote gamma Guass Snape Casgs, J. Lambert, 
mn 


8685. Larue, E. Conrady, Keighley. 
8686. ConstRuUcTING Brick KILNs, J. ca Gateshead- 








on-Tyne. 


8687. Reins for Drivine, &., Purposes, F. King, 
Dublin. 

3688. Mou.ps, E. H. Bruton, Bristol. 

3689. TunninG BaLusters and the Lixz, D. Hughes, 
Liverpool. 

8690. Sasu Fastenino, P. Morgan, London 

8691. CHROMATROPES and CHROMATROPY, K. Cornish, 
London. 

8692. DistripuTinc Metauiic Dust, &c., E. Bush, 
London. 

8693. Paper or other Lape.s, W. T. Marshall, Chester. 

3694. Inoninc Boarp, J. Duff and E. Margetts, 
London. 

8695. a Hotpers or Susrenpers, H. M. Knight, 


London. 
3696. Spzep Gear, G. d’Andeville and F. Berne, 

mdon. 
3 - = crea Guarps or Protectors, G. Robson, 


3698. A New Compounn, I. Roos, Fg one 

8699. Tin and Terne Puatezs, J. —— London. 

> — Eye SHI£LDs, &e., A D. Warren, 
1D 

8701. Prorectina Borroms of Trousers, J. I. Watts, 


ndon 
$702. Gelseuer Bar Kyitrine Macuing, W. J. Start, 
London. 
8708. gaa and Umsitica Betts, H. Wilkinson, 
x70. ‘Max French Kwyitrine, &c., J. Wardall, 


a Paintina Warps, W. L. Wise.—({ The Bros. Wiede, 

eTrman: 

3706. EXPRESSING Ow, H. Lambert and Greenwood 
and Batley, Ld., London. 

= —- Arc Lamps, J. C. Mewburn.—(P. Sée, 


3708. Cusamne Cuarcoat in Fitters, F. H. Danchell, 
mdon. 
8709. Ris Hoipers, A. E. Gosnell and W. C. Phillips, 
London. 
8710. Topacco Pipgs, &., J. Jones and J. Clancy, 
Live: L. 


poo! 

8711. Saati Ware Looms, 8. Barnwell, Manchester. 

8712. Fivrers, 8. Whilbarn and P. Hoy, London. 

8718. Opzninc PreszRvep Cans, W. P. Thomson.—(G. 
Gobron, France.) 

8714. Sarery Switce Froos, D. em, London. 

8715. Crimpinec Pastry for Tarts, F. F. Hiam, London. 

8716. Pressure Pump, R. Re! bon tech, = 3 Siefert, 

and E. O. Wieland, Lond 
ag SpPrep INDICATORS, H. H. Lake.—{B. A. Fiske, 


mdon. 
tes. 
3718. yo of a Bs J. Y. Johnson.—(The 
Badische Anilin and Soda Fabrik, Germany.) 
— ELEcrRIc CurRENTS, A.B. Burnand, 


a Ouirrrsc and SHEARING MacutneE, W. G. Potter, 


we. — J. D. Ennes, J. Pincus, J. W. Dumton, and 
uddicke, London. 
rts. ow . H. Barlow, London. 
3728. — “tor DispLayinc Hats, R. R. Ferry, 
ndon. 
8724. Arc Lamps, H. W. Sander and M. D. Memmell, 
London. 


8725. Pressxs, L. D. Clark, London. 

3726. Firrh Ween for Venicies, 8. H. Cawley, 
London. 

3727. Weipinc Tires, 8. H. Cawley and W. H. Youtsey, 
London. 


+ ae Froatinc Power, H. F. 


3729. Caurns, J. H. Pett, London. 
8730. Miri Stones, z. Hutton and E. Doggett, 


mdon. 
ba | + aaa of Sewers, &c., T. B. Provis, 


McBride, 


8732. Lirg-savine Apparatus, G. H. a aonten. 
= Brusues, M..Oblat and 3. Réthy, Lon 
— Toy for ApvERTISING, C. viet 


a 
8735. Vain Gear for Steam Enoines, V. Manak, 


= | Cosioxs of BinuiaRp Tastes, A. W. G. Bennett 

d G. F. Dixon, London. 

8737. Weavinc VELVET Carpets, A. Leven, Cologne, 
Germany. 
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7,5 ge of Bicycigs, A. and H. Normanton, Man- 


3789. Too. Hanpizs, H. R. Stockman, Barry. 
8740. Braces, H. H. Leigh.—(Messrs. G. Grund, Ger- 


y-) 
ara. _Arrixixo Taps to Borries, J. W. Howard, Man: 


9742. acum, T. Wincer, poell, Oban, 

3748. Prope W. Cam: N.B. 

8744. PENDANT,  Fiutehine, Lo 

3745. KNITTED Fasric, W. E. Heyes (Fischer, Maas, 
Py Kappauf, Germany. 


-) 
: STRETCHING Tare Fasrics, W. E. Heys.—(P. 


a and T, Keunzi, France.) 
3747. Boxes, A. Millar, Glasgow. 
7 Liquip Mrasurixe APPARATUS, W. Barnes, Ash- 


3749. VENTILATION, F. Fitton, Rochdale. 
gs —_— &c., Sir C. 8. Forbes, Bart., 
= Horsk-sHor Frost Srup, &c., J. Bartlett, 


ey. 

8752. Trees of Cycies and other WHEeE.s, H. Browne, 
Birmingham. 

87538. Wert Forks, &c., A., J., C., and W. Brown, 


Burnley. 
8754. Cases for Exuisitinc JEWELLERY, O. Horner, 
Halifax. 


8755. Suspenpine Trousers, &c., C. Steer, Bristol. 
8756. PorTaBLe Cuarr Enaines, &c., R. Maynard, 


London. 
8757. en ROASTING Apparatus, &c., H. Darwin, 


= Houpan for INcANDESCENT Lamps, W. Parkinson, 
‘onmo 
3759. Boot-CLEANING and PoLiIsHING Macuinz, 8. Bonné, 


don. 
8760. Gor CLuss, W. Park, ry 4 
ee Huskie or CLEANING —9N . Brown, Kirk- 
y: 
762. MaGazine Smart Arms, &c, J. H. Topham, 
Manchester. 
8763. CarrtacGE Doors, R. Hannan and A. Henderson, 


Glasgow. 
3764. STEAM Pumps, J. Miller, London. 
8765. DrepceR and ExcavavaTor, J. E. Brown, 


Alton. 

3766. OrLINc AXLEs of CoLtizRyY Wacons, J. Lindley, 
London. 

8767. Piankrnc Macuines for Fexitinc, J. Moores, 

anchester. 

8768. Rarsine and Forcine Fxuips, J. J. Royle, Man- 
c r. 

a Hourcs Tiprers for Coats, &c., W. Reid, Shettle- 


3770. Stop VatvE, J. Robinson, Cornwall. 

8771. Preventine the Smoke Nuisance, H. E. P, Cot- 
trell and G. Pauling, London. 

8772. SHow-carp, 8. A. M. Farnworth, London. 

8778. FurNiTURE Drawers, J. Guerriro, London. 

8774. Tov Bicycie, P. G. Backman, London. 

8775. Optica LANTERN, C. hy “Woolf, A. E. Hay 


man, and A. D. R. Jameson, London. 
8776. TREATMENT of Fracture, J. Ormsby, London. 
8777. CHEcKING RECEIPT “of MO Money, B. . Webb. +A. 


Pottin, France.) 
8718. Cure, J. T. Asten, London. 
8779. DRIVING Betts, A. Suiter, Surrey. 
8780. ToBacco PoucHEs, J. E. Sateen London. 
eo —— Knives, J. Jameson, W. H. Bishop, 





A. Geskofskey, London, 
one REFLECTING UTLINES, P.. B. and H. Oooke, 
London. 





i a, Covers, W. J. Holmes and J. Murphy, 
ndon. 
- Log for Burninc Mingrat O11, E. Compton, 


on. 
8785. Facixitatine Structures in Water, J. Imray.— 
(The Channel Bridge and Railway Company, ld., 


France.) 

8786. Facititatinc Layine of Furr, W. H. Baldock, 
London. 

ay en Avarm Apparatus, E. Lachmann, 


3788. Puririzrs, P. Turner, London. 
pm Pires, H. WwW. M Metcalfe, London. 
a and Repucine Brean, A. E. Goatley, 


e- 

3791. CoLountnc Puotocrapus, A. J. Boult.—(W. 
Bruns, Germany.) 

8792. Tunninc Over Music Leaves, W. P. Thompson. 
—(A. Plain, Germany.) 

8793. Scourrna Wueat, T. and G. M. Parkinson, 


mn 

8794. Ferric CaLorive, G. W. Sharp and C. Harvey, 
Live: 

a ‘Fanaa Srocxines, Socks, &c., 8. J. Pegg, 


ndon. 

3796. SypHons, W. P. Thompson.—(7he Norwegian 
Syphon Company, Ld., Norway.) 

3797. Vatves, W. Ei , London. 

3798. Beer, W. L. W 44, Antheaume, er 

3799. Bocrz Trucks and UNDERFRAMES, , 8. Fox, 
London. 

_— = Reparninc Pyevumatic Tires, C. H. Gray, 


3801. Eusornic Be.is, L. W. and W. H. Winnall, 


Lon 

3802. Borters, E. T. Bousfield, London. 

3803. InpicaTtinc Names of BSrarions, T. Lishman, 
London. 

8804. VARIEGATED ORNAMENTAL YARN, R. Herrmann, 
London, 

3805. Tinxs, T. B. Jeffery, London. 

3806. Dressinc Vines, E. Groc and E. Ramond, 


London. 
8807. Tension and Take-up Device, G. F. Gregory, 
ndon. 
8808. RENDERING Structures WaTERPROOF, J. J. 
Ingham, London. 
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8809. Toy Guns, W. F. Paddison, London. 
_> Mitirse Macurnzs for Fasrics, J. ‘D. Asquith, 


sel], Coxvevixa Sicwaxs, J. Beaumontand J. 8. Lord, 
tefield. 
~~ pune Dravcut Lamps, 8. H. Pillar, 


3813. Suiets, W. G. Delf, Brighton. 

3814. Coin-rrEED Meters, 8. and T. Glover and J. 
Critchley, 8t. Helen’s. 

8815. WarTerinc Dust in Mines, &c., T. Peacock, 


3816. Matcu REecEPractzs and Accessorizs, A. Snell, 

3817. Spurs, &c., J. Hughes and ©. Billington, jun., 
rt. 

= f — or Factne Smatt Articuzs, C. Hewitt, 


Live —_ 
i EFT-FORKS for Looms, &c., R. Croasdale, 
3820. Sawase Macuises for Brarp, &c., J. Lovatt, 
Longport. 


BPO! 
3821. A Patent Pixi Puzzze, F. Fulton, Preston. 
3822. ELevaTine and Discnarcine Buckets, F. G. M. 
Stoney, Glasgow. 
= SMALL-aRMs Lock Actions, &c., W. Baker, Bir- 


3824, lll for Looms, B. Ross and G. Yeomar, 
Bradford 


8825. Ketries, T. W. Maples, London. 

3826. Surveyine InstRUMENT, R. Arms' 

3827. Testinc Pressures in Trees, R. H. 
H. J. Lister, Matlock Bridge. 

3828. Curr Suspenper, J. T. Earp, Handsworth. 

3829. sage and Boor Lace Fasteners, G. M. Milne, 


, Surrey. 
and 


Lon 
3830. pad Marns and Service Pires, J. Penney, Man- 
chester. 


3831. Lock Nuts, R. L. Tapscott, Liv 
a — Socks and Srock1nes, om Oppermann, 
mdon. 
=. Furnace Fronts, T. Hosking, Liverpool. 
~ . ANNEALING Furnaces, E. G. Constantine, Man- 
ester. 
| Woven Kwirrep and Puarrep Fasrics, W. Jones, 
We 
8836. Grinpinc Macurnes, H. Slack, Sheffield. 
3837. Boots and Sozs, D. A. A. Berry, Manchester. 
8838. Siam Locks, B. P. Laws, Stroud Green. 
8839. iam Mutes, A. and A. Bradley, Mar- 
c. 
3840. our Course Game, W. R. Gaff, G! 
-. 2 for Dzstroyine INsEcTs, 


3842. 


J. 7. Batherland, 


Soom and TRAVELLING ARTICLES, G. Vuitton, 
London, 
3843. _— Wueets of Tricycies, J. Wilson, 


——— Tix from Tox Scrap, T..Twynam, 
* Chiswick. 
3845. ome Maxine Macurnery, J. Buchanan, jun., 


PP 

ae ConsuMING ARRANGEMENT, I. 8. 
McDougall, B ‘ham. 

3847. — of Basket Ware, J. Tonry, Wolver- 


$848. ae for Streets or the Lixt, T. Hudders, 
Manchester. 
3849. Maina Boor and SHOE Lasts, A. R. Burman, 
Liverpool. 
8850. Lock Knives, J. C. Wing and A. B. Bald, 
Sheffield. 
8851. Trusses, W. Willmett, London. 
“— — or TRENCHING DEvIcE, W. Willmcett, 
Dat 
= > a Vatves for Cisterns, W. J. Ingram, 
md 
i > Drrostrixo Merats, T. M. Ash and H. W. Gill, 
on. 
my od — RUBBER VEHICLE Sprincs, I. A. Timmis, 


on. 
8856. PewTeEr Pot, J. Ryan, London. 
3857. Secuntnc CHrLpREN in Crap.zEs, C. Drescher, 


London. 

$858. Tires of Cycies, G. Haydon and W. Vail, 
London. 

3859. Game, R. von Hartwig, London. 

3860. Fare ReoisTerinc Apparatus, H. H. Lake — 
(@. R. O. Westendarp, @. L. C. Pieper, and F. W. G. 
Bruh n 


n, Germany.) 
8861. MatcH Box and Marcs Licurer, D. J. Morgar, 
Sheffield. 
a eee Sxass for Fioors, 8. and 8. G. Parr 


$863. SHetves, G. H. Cuff, London. 

my = Sea Foipine Casket, A. H. Lindgre-, 

$865. Lirtine the Axues of CarRiacgs, A. O. H. Cotti:, 
London. 

8866. APPLYING CoMBUSTIBLE MIxTURES to Encivrs, 
W. Smethurst, London. 

8867. WirHDRAWwiING Liquips from Barrets, J. R.a, 
London. 

GENERATOR Furnaces, H. F. Willey and T 

Lloyd, London. 

3869. EvectricaL Pus Burron for SicvaLtNc 
Cracurts, J. M. Elliott, London. 

8870. Mepicine, T. Knowles, Aberdeen. 

8871. Macurine for Weicuina, &c., R. Bartlett and 
W. H. Clayton, , 

8872. he for AgrrraL Navigation, A. A. H. 
Quentin, A. Guattari, and C. Gua‘ mdon. 

8878. INSULATING Meni for ELEcTRIcaL ConpuctTors, 

H. C. Donovan, London. 
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3874. Smati-arms, J. H. 8, Bradley, London. 

8875. ELEcTRIC Morors, 0. Coerper, London. 

8876. Proven, W. W. Horn. ery) W. Wellhausen, 
United States.) 

~~ Atomiser, W. W. Horn.—(J. G. Garland, United 


tates.) 
8878. States, R. Slaney, Birmingham. 
3879. Sree. Tuses, W. Pilkington, C. T. Bishop, and 
A. Brownsword, Birmip 
880. MANUFACTURE of OXALIC Acip, &c., E. Rijan, 
London. 
3881. _ELEcTRicaL 


AccUMULATO! K. Kahabk: 
London. = > 


29th February, 1892. 


8882. Cash RecisTERING APPLIANCE, J. Shakespeare, 
Birming! 
8883. CoMBINED PARACHUTE- ArRosTaT, L. Capazza, 


iverpool. 

8884. Rarsinc Pices, W. Evans and H. Hellewell, 
Manchester. 

8885. Dousiinc Corton, W. P. Thompson.—(4 Lorin- 
ser, Germany.) 

3886. DentaL Instruments, R. B. Rogers, London. 

8887. Senpine and Recervine Sienazs, F. E. Stuart, 
Twickenham. 

8888. Construction of Drawino Roiiers, A. Benn, 
Bradford. 

8889. Pepa., T. Groves, eve. 

3890. nate, A. R. Waddell, Airdri 

8891. Preventinc Boats TurNiING Ov — W. K. Swad- 
dle, Gateshead 

3392.’ Hanpies for Vevocirepes, &c, D. Moseley, 
Manchester. 

8893. Joint for Vacuum Pires, R. F. Ward, Newcastle- 
on-Tyne. 


3894. Warerticut Doors, G. M. Cruikshank.—(J. S. 
Clark, Spain.) 

gy ApsustaBur Razor Guarp, &c., P. C. Beer, 
righto: 


8896. ae Currer or Trimmer, &., W. R. Fox, 
Liverpool. 

8897. Spaivc Ciasp for Frxinc Cou O. H. Wagner, 
Sleaford. — rei 


= — Prorector for Hanpxzs, J. R. Burgstaller, 

mdon. 

8899. Sarety CarRiaGE Brakes, &c., J. R. Burgstaller, 
London. 

8900. Szwine Bixpine on Marts, Yarn, &c., E. Hodder, 
Salford. 


3901. Tae Tipy, R. Swann, Preston. 
ne. se and Lamp Wicks, B. R. Phillipson, 
ublin 


8903. PstroLtevm or Oi. Lamps, W. Snelgrove, Bir- 
mingham. 
3904. 8.B. Coannex, Iron Tine, 8. E. Cayford, 


London. 

3905. SusPenDinc and Rarsinc Gasa.iers, J. Roots, 
London. 

3906. Maxine Bricks, G. L. Alston and G. W. Younger, 
London. 

3907. ArTracaMeNnT of BrooM-HaNDLES, J. Schmitz- 
Schlagloth, London. 

3908. Domestic Fire-crats, 8. Jacobs, London. 

3909. Hypro-carson Encives, H. A Stuart and C. R. 
Binney, London. 

8910. Furnes, A. Rudall, London. 

3911. Wire Ropsgs, E. C. Beddoe, London. 

3912. Wire Rorss, E. C. Beddoe, i 

a — Hemp, and other Rorss, E. C. Beddoe, 

=, — and other Garments, &c., H. Warry, 

3915. Provytine Inkinc Devices, O. Riese and H. Pohl, 
London. 

3915. Gotrrzgs, P. Ellis, W: ~~ se 

8917. MoIsTENING = L. Wise.—(F. Sydow, 


Germany.) 

3918. Tires for CycLe and other WHEELS, J. Whiteside, 

London. 

3919. Reparrinc INCANDESCENT Lamps, W. 8. Rawson 
and Woodhouse and Rawson United, Limited, 
London. 

= Kerriz, A. H. Thomas and F. T. Folland, 


mdon. 
3921. Crank for Vevocipepss, &c., H. J. Grafham, 
London. 


3922. Topacco Pir, W. Bull, London. 

3923. Removinc Burrs from Woo.t, H. H. Binet, 
London. 

3924. Pump Vatves, E. Webb and E. Brown, London. 

3925. Cpzam Separators, A. Malmros, London. 

$326. Exvetopes, D. Kantorowicz, London. 

3927. Games, P. A. McMahon and J. R. J. Jocelyn, 
London. 

3928. VeLocirepes, E. H. Hodgkinson, London. 

3929. SzparaTinc GoLp from Grave, J. A. Coombs, 
London. 

3950. Nur Lock Waser, O. Imray.—{The Eclipse 
Patent Nut Lock Washer Company, Limited, New 
South Wales ) 

3931. — Manvat Dexterity, A. Konnemann, 

mdon. 

3932. Trpprnc Coat Wacons, J. Heath and B. Wood- 
wo! mdop. 

3933. PREPARING Sutpnonate Sarts, G. Kraemer, 
London. 

$934. Evastic Tires for Wueets, B. J. X. Gosselin, 
London. 

3935. Recengrative Gas Lawps, J. Lewis, London. 

3936. ADJUSTABLE TyPe FounDING APPARATUS, W. 
Grothe, London. 

3937. Jars for Hotpine Fruit, A. Steer and T. W. 
Woodhouse, London. 

3938. Carryine Lire and other Lunes, J. D. Hickman, 


mdon. 

3939. Woop F.Loorine, C. Luther, London. 

3940. Macarnes for Manuracrurninc Faprics, A. J. 
Boult, London. 

3941. Apparatus for Conveyrnc Coat, D. Davy, 


London. 
lst March, 1892. 


8942. Exuipitinc Pictures, G. V. Boys and H. H. 8. 
ghame, on. 

‘ESTING Pipes, W. Simpson, Aberdeen. 

3944. FooTsBaLLs, R. G. Barlow, Manchester. 

3945. Nuts, H. a Allison.—({The Elastee Nut Company, 
ODnited States.) 

we QuiLt TooTH-Pick Houper, A. Hargrave, Man- 
chester. 

8947. ~ for Maxine Iron, B. Talbot, sen., 

n. 

3948. Comnum ICATING between Sup and SHoreg, T. and 
F. Richmond, London. 

3949. Sappies or Seats of VeLocirepgs, E. Woods, 


by. 

3950. Crnper Sirter, C. Pullinger, London. 

3951. TeLerHonic TransMITTER DiapHRacm, J. 8. 
Lewis, Ealing. 

3952. HANDLES, J. McCarthy, Manchester. 

8953. Firevicuters, J. Hilton and R. 8. Bashall, 
Manchester. 

8954. Lockine Raitway Carriace Doors, R. Steen, 
Blackburn. 

8955. UriLisinc Hottow Parts of Bicycizs, J. 8. 
Mather, St. Helens. 

8956. Srraw-curtinc Macuines, W. "eee Glasgow. 

8957. Fuses, H. P. Merriam, Glasgow. 

a Gas Burners, J. Johnson.—(H.. Kennedy, United 


 - Ties Ovens, J. Johnson.—(H. Kennedy, United 

tates. 

3960. Hot Biast Stoves, J. Johnson.—(4. W. McClure, 
United States.) 


3961. ReceNeRaTIvE Hot Bast Stoves, J. Johnson.— 
(G. W. McClure and C. gon United States.) 


3962. Papiocks, D. and I. Wain: ——. 

= — "BARREL Fioat, MC illiams, Bir- 

=> —_ ~ Surrty of Gas, J. Heydon, Mans- 

8965. a Lampsockets or Cups, T. Broadbent, 
Birmingham. 





3966. Dossres, B. Lupton and R. H. Place, Halifax. 
3967. CoIN-FREED Apparatus, B. Green, London. 
3968. Cop Wrxpine Macuinery, E. and D. Sykes, 
Huddersfield. 
8969. LicuTinc of Fins, J. Brown, Manchester. 
3970. ELEcrro-MaGNETIC Macuinss, B. J. B. Mills.— 
(RK. Lundell, United States. 
3971. PoWER-TRANSMITTING Devices, B. J. B. Mills.— 


2. ATTACHMENT of Buttons, J. oe Manchester. 

3973. Gas Licut Extincuisuer, D. D. White, Hull. 

$974. Prorectine Cuains of Cycies, H. J. Doughty 
and @. Gibson, London. 

8975. Puaten Printinc Macaines, T. Forknall, Man- 


chester. 

8976. Fire Escape, E. Maxwell, Bedford. 

3977. PounD for Disinrectine, 8, Armitage and 
A. Gadot, London. 

8978. Twin Rotary Hair Brusn, R. Dawson and 8. 
E. Doughty, Newcastle-on-Tyne. 

8979. oe on FiBREs, J. A. Wilson and 
D.N 


3980. Dome Pins en Laas, R. Blake and J. David- 
son, Glasgow. 
3981. ‘Buast FURNACE Gaszs, J. Addie and J. Cuning- 


— Racks ‘or Davee Tea, J. A. Main and A. Drew, 


3983. Sasor Dress-caP-aAND COLLAR CoMBINED, H. E. 
Warren, London. 

$984. Rance Finpine, J. A. Briggs and J. C. Bartlett, 
London. 

8985. Pips for Smoxine Toxzacco, F. W. Lacey, London. 

$986. RaitwayY Brakes, A. J. Boult.—(C. P. H. Ripley 


and J. Perret, nce. 
$987. Preventinc ConFrLacrations, E. 8. Woolf, jun , 
Liverpool. 


4 VEHICLE WHEELS, 8. Frith and R. Gee, London. 
PREVENTING TROUSER Knees from Bacerna, E. 8. 

a Moot jun., Liverpool. 
DRAW ING Pins, A. J. Boult.—(0. Wiede, Ger- 


many. 

3991. E) rascan Cat, G. R. Nunn, Manchester. 

3992. Universa Toot Macuinses, W. V. Pittler, 
London. 

3993. Forcinc Links, &., W. P. Thompson.—(C. L. 
gh United States. 

$994. Prore.iers, W. A. Baldwin and R. D. Sawyer, 
London. 

3995. Fue. Gas, A. J. Boult.—( The Chicago Heat Storage 
Company, United States.) 

3996. Gatvanic ELecrric ADHESIVE PLasters, W. P. 
Thompson. —(J. W. Shults, United States. 
3997. Rertectrors for Evecrric Lamps, C. 

and H. Page, London. 
a Irons used in the Manvracture of Boots, C. E. 


don. 
3999. Irons used in the ManuracturRE of Boots, C. E. 
, London. 

4000. RapipLy &e., F. W. 
Furgschat, London. 

4001. Skivinc Macuines, H. J. Haddan.—{J. R. Scott, 
United States.) 

4002. Dish for Devetorinc Dry Ptartes in Pxorto- 
crapHy, A. Hossack, London. 

4003. ELecTRo-maGnetic Toots, W. 8. Rawson, W. P. 
Gallwey, and Woodhouse and Rawson, United, 
Limited, London. 

4004. Marive Lire-savine Apruiiances, W. H. Harvey, 
London. 

4005. Metar Stanparps or Posts, D. Rowell, London. 

4006. Banp Putuey or Drums, H. I. Gould, London. 

4007. Doc Kennets, C. Pilgrim and H. I. Gould, 
London. 

4008. Woop Pianine and Movuipine Macuines, T. J. 
Wilkie, London. 

4009. Mixers’ SaFeTy y Seem, 2 B. and T. B. Harris 
and J. T. Griffith, Lond: 

4010. TeLepHone, W. C. oe penton. 

4011. Traction WHEELS, J. Harris, Lond 

4012. Prti-makine Macuings, J. R. Witeel, ‘London. 

4018. Fevtep Fasrics, L. on. 

4014. Sream Borer and other Ponuacm, E. W. 
Jones, London. ; 

4015. Extecrricat Device for Stoppinc and Srartine 
Horses, H. H. Lake.—{The Holson Electric Harness 
and Supply Company, United States.) 

4016. CaRD SHUFFLER, A. Wells, London. 

4017. ELecrric MEasURING INSTRUMENTS, H. H. Lake. 

B. Weston, United States. a 

4018. Fixpinc the Rance of Distant Ossects, H. H. 
Lake.—(B. A. Fiske, mg States ) 

4019. ae tad & Lake.—({(M. M. and D. &. 
Pilisbury, United Rend 

4020. SHarr and Jovgnat Bearrnos, A. C. Stilson, 
London. 

4021. Pweumatic Tires for Cycies, J. F. Mulcahy, 
London. 

4022. Pantocrapus, H. H. Lake.—(L. Coté, Canada.) 

4023. TRANSMITTING Motion, A. L. Patte and O. F. 


. Smeeton 


FasTENING, Horses, 


Caron, London. . 

4024. Hee. -stirreners, H. H. Lake. — (Ll. Coté, 
Canada.) 

4025. Evecrricat Communication, W. H. Miller, 
London. 

4026. New Motor, W. Werner and W. T. Prudan, 


London. 

4027. Vatve Gears of Steam Enotes, W. A. Harris, 
London. 

4028. Lamps for Bursinc Liquips, J. D. Warren, 
London. 

4029. Wixpinc Yary, P. Smith, jun., and 8. Ambler, 
London. 


4030. EstaBiisaine Communication, E. E. Gabriel and 
J. T. Bragg, London. 

4031. oo Bep Borroms, D. Edgar, London. 

4032. Quencuine CoxkE, T. R. Osbourn, London. 

4033. Manuracture of Coxe, T. R. ye London. 

4034. Pres Jourts, W. C. Tyndale, London. 

4035. REFRIGERATING Macuinery, R. J. Cracknell, 
London. 

4036. SzED Dritts, P. Pierce, London. 

4037. Dry Eartu Ciosete, T. Hawksley, London. 

4038. Renovatine Hats, C. J. Colam, London. 

= Lusricatine Stor Cock, E. M. Dart, London. 

4040. ARREsTING Sparks from Locomotives, R. M. 

Tucker, London. 

4041. a of O11s, I. 8. and J. T. McDougall, 


4042. Premesconm, C. Chatfield, London. 

4043. Drivinc Gear of VELOCIPEDES, J. Dexter, 
London. 

4044. ATmospHERIC Burners, F. H. Mathews, jun., 
London. 

4045. OreraTinG Siipina Doors, &c., J. R. Anslow, 
London. 

4046. LypicaTinc in Rattway Carriaces the Next 
Station, F. H. Cooper, London. 

4047. Ferrute for Saurtinc orr the Passace of 
Fivips, E. J. Barker, London 

. Wuispow SasHes and FRAMES, J. P. Ottaway, 


London. 
4049. Worx Bencu, J. Thomas and G. H. Kitchin, 
London. 


4050. AUTOMATICALLY GENERATING VapouRs, OC. A. 
Paguelin, London. 

4051. ENTRENCHING gd W. H. Hamner, London. 

4052. Finz Grates, P. Mancheron, don, 

4053. New Game, E. J. Davis, London. 

4054. Sewine Macuinegs, E. Calm, Londo 

4055. SEEDING Ralsins, R. W. Barker.. ER. R. Hay- 
ward, United States.) 

= CLEANING Brass, F. Lewis, London. 


4063. Dousix Cup Hoops, &c , F. H. Crawford, Bel- 
4064. Roastine or Dkyinc Macuine, W. Ford, Liver- 


4065. Topacco, E. J. Lusby, London. 

4066. Tips for Cicars, E, J. Lusby, London 

4067. Section Grinpinac Macuing, &c., H. Mitchell, 
Sheffield. 

4068. TeLerHonss, J. B. 8. Booth and E. J. Falconer, 
Manchester. 

RESS PRINTING Macuines, 8. Charles- 

worth, Manchester. 

ay = —— or Pees of Suutties, &c., J. Herrin, 


ester. 
4071. 71. WOOLLEN Suawis and the Lixs, W. Gray, Man- 
ches' 


4072. Tetescore TasBies, A. Noster, Glasgow. 

4078. Propucinc WaTER-MARKS in Paper, F. Winter- 
gre Cc G.B Birmingh: 
74, Cramps or Cups, G. Burgoyne, Bir am. 

4075. Key for Locks of Rartway CarriaGe Doors, 
J. Hurman, Bristol. 

4076. TRaveLiers’ Suavine Companion, J. J. Smith, 
London. 

4077. WasHinc Boaxps, A. L. Smith, Glasgow. 

— S Gas Encine Governors, H. N. Bickerton, Man- 
chester. 

4079. Foorsat Boots, J. Tyre, Glasgow. 

4080. CrusHING Coals, O. Schiller, Berlin, 

4081. Routine and Po.isninc Leatagr, J. Barker, 
Warrington. 

4082. Spring Wrre Martrresses, F, W. C, Makepeace, 
Birmingham. 

4083. Ciaar, G. T. Rick, London. 

4084. Braces or SusPENDERS, J. 8. Rémpler, ooo 

4085. Fotpino Bepsteaps, I. Chorlton and G. Scott, 
Manchester. 

4086. ArTiFiciAL Barts, 8. Allcock and A, Stratton, 
Redditch. 


itch. 
4087. Watcu and Guarp Prorecror, J. Gillingham, 
Chard. 


4088. Fastenrnc Buitpinc Srongs, &c., G. Leicht, 
London. 

4089. GumMino, VARNISHING, &c., Paper, J. J. Allen, 
London. 


4090. Furnace Grates and Firz Bars, C. Whitfield, 
Manchester. 
a aguaael Garments from Liven Yarn, W. Whyte, 
ublin. 
4092. Gun panama, J. 8. Taylor and 8, W. Challen, 


Birming! > 
4093. KerTLe Necks or Breasts, W. G. Garnett, Bir- 


in; > 
Teenenc Boxinc Groves, H. A. Stuart, 
Bletchley. 

4095. Pewpant PapLock Fasrentne, C. W. Male, Bir- 
ming! 

4096. OckAN Rai.ways, T. H. Hall, gee 

4097. ay ogg of Exrecrric Arc Lamps, E. C. 
R ndon. 
4098. GRINDING METALLIC Bars, the Steel Ball Manu- 
facturing Company, and J. M. Halson, Manchester. 
4099. CuRRICLE Wap Serinos for Harness, J. C. King, 
London. 

4100. Horsesors, J. McHarrie, G Ww. 

4101. PHorocrapaic Cameras, A. Clarke, Basingstoke. 

4102. Currine Equat Lenorus of Wire, W. B. Chester, 
Loughborough. 

4103. Exectro-peposition of ALUMINIUM on METALS, 
R. Goodwin, Dublin. 

4104. Meratiic Packixe for Piston-rops, W. L. A. 
Wells, Bradford. 

4105. TEXTILE Fasuics, J. Hill, Bradford. 

4106. Puppiino and other FURNACES, J. L. Smith, 
Stockton-on-Tees. 

4107. Warer Fitters, W. M. Radcliffe, Birmingham. 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Official Gazette. 
466,987. CanLe Tramway, W. E.and W. M. Winby, 

Birmingham, England.— Filed December 16th, 1889. 


Claim.—The combination, with the point and lower 
part of the tube forming an integral casting, of the 








. FP} 
i | 
bol ob 
/———T | 


h —— 





removable outside lly as herein 
described. 


ow, $06. Pistow Rop Pack1ne, C. C. Jerome, Chicago, 
—Filed May 5th, 1891, 

Claim. The combination, with a stuffing-box and 

ans, of a cone having a conical recess therein, a seat 

provided with a flat inner face, and an inwardly- 

pouting flange at or near the outer edge thereof, 


467,105] 


m | 








and packing rings located between the flat surface of 
the seat ring and its flange and the conical recess of 
=~ cone, the diameter of the cone being greater than 

e diameter of the bore of the stuffing-box, substan- 
tially as set forth. 


ComMUTATOR FOR Dynamo- ELEctRIC 
Morors, BE. Thompson, Swampscott, 

Mass.—Filed January 81st, 1891. 
bination of a disc commutator 


ped 
the diso, with a tapered or wedge-sha 
ging said surfaces as described. (2) 
of the disc commutator composed of 





. Prorectine the aoe Ebors < of T ) 


5 and E. a 
4058. Rartway Cuarrs, J. and Smith, Newport. 


4059. Borter Stays, W. Allen, Lon 
2nd March, 1892. 
4060. AppLication of Evucatyrrus to Smoxinc, H. 


. Kircnen Ranoes, G. F . Williamson, London. 
i002. VenTILaTors, C. and C. Kite, London. 





hol brushes, he 
ayty~ as 
incl ccslendagdk totes (ane 


forth. (4) \an cm 





fitted and secured together, and an insulated 
tape, or other like wrapping around the 
of the disc binding the sections together, 


wire, 
By pney 





commutator consisting of sector-shaped sections fitted 
and sapracna — —_ Pr ing arranged in a 
recess aroun e pe! ery of the disc, and ins: 

from the segments, on denetned. —_ 


7,288, Pneumatic CLurcu, B. Jennings, = 
Filed May 6th, 1891. : vesmuhiage 
Claim.—A clutch mechanism consisting of a disc 
fixed to the shaft to be moved and having a ee 
groove or channel and a second disc connected wi 
the motor, having a flange overlapping the petahecp 
of the first disc and a corres) di groove made in 
its inner surface, in combination with an expansible 


(467,268) a 





tube fitting the groove or channel, and a connecting 
tube or pipe whereby air may be admitted to the ex- 
pansible tube and force the latter to bind the two 
parts of the clutch together or exhaisted therefrom, 
80 as to allow one part of the clutch to turn indepen: 
dent of the other, substantially as herein descri 


467, 2. ones PROPELLER, C. Myers, > sss 


nd.—Filed July 14th, 1891, 
ont <4 A screw propeller blade of the form of a 
flat seve 
of the front or 


P; constructed with the striking ed 
orward arm of the loop approximate 

tangential to the hub or boss at its point of combat 
therewith and parallel to the face of the boss and with 
the rear edge of the other arm of the loop approxi- 


mately radial to the centre of the boss and inclined at 
a considerable degree to and overhanging its vertical 


[467,323] 


face, substantially as described and shown. (2) A flat 
so screw pro) io peg blade provided at one side with 

to the boss and lel with the 
face th thereof and at the other side with an arm radial 
with the centre of the boss and inclined to the face 
thereof, and with the top vertical flat surface increas- 
ing in pitch from the front to the back, substantially 
as described. 


467,341. — -rest, J. J. Cole, 
Ind. --Filed April 21st, 1891. 
——— The combination, with a lathe, of a rest 
a of a frame carryi —.* chuck mounted = 
te plate, which plate is mounted to slide u 
~_ of the lathe, said frame being secu 
said plate by means of a bolt passing through a slot 
in the base of said frame, a perforation in said plate, 
a a longitudinal slot in the bed plate of said the 
and engaging with the underside of said bed plate by 


Vest Indianapolis, 





means of a washer or other suitable a substantially 
as set forth. (2) Th‘ combination, with a ~ yh nah a 
rest therefor, consisting of the — B2, secured to 
longitudinally cdintied on the plate of the ite, 
and the rest frame B, secured by a central bolt to 
turn on said plate B?, said bolt passing through a slot 
in the base of said rest frame, whereby said rest may 
also be adjusted transversely of the lathe, substan- 
tially as set forth. 


467,437. peeveem, A. G. Ronan, Toronto, Canada. 
Filed Feb 


Claim.—In a tool post or tool. holder, the foot portion 
composed of a shank having a ball formed on one end 





to fit within Lag lower ey of the wast portion 
of the post, and Oh ge Beate ite end as a means 
ws witch the pos fo secured, out tantially as shown 
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THE NAVY OF THE UNITED STATES. 
No. IV. 
(Concluded from page 207.) 

WE come now tothe “commerce destroyers,” Nos. 
12 and 13 in the American Navy, engravings of whose 
profile inboard, plans and sections are appended. The 
following is their official description :—* In cruisers Nos. 
12 and 18 the United States will possess a vessel having 
a sustained sea-speed of 21 knots, the conditions in the 
fire-rooms not being harder than in the ordinary Atlantic 
liner. The vessel is well protected by a heavy armour 
deck running fore and aft, and covering magazines, 
engines, boilers, and steering gear. This protective deck 
is 4in. thick on the slopes and 2hin. elsewhere, descend- 
ing to 4ft. 6in. below the water-line at the sides. On 
the flat there are two l}in. plates. On the slopes, over 
the machinery, an additional thickness of 1}in. is worked 
on the top of the two 1}in. plates, making the slopes 4in. 
in thickness. She can carry 750 tons of coal on normal 
draught, and has a coal capacity of 2000 tons. This has 
been accomplished on 7475 tons displacement, with 
normal coal supply, and we have here a vessel which 
can overhaul and sink any merchant vessel now afloat. 
With bunkers full of coal the extra draught would be 38ft.”’ 

The arrangement of the motive power will be some- 
what novel, as the force will be transmitted through 
three screws, one placed amidships and two others 
placed farther forward, one on each side, as is usual in 
twin-screw vessels. This arrangement is not entirely 
new, having been adopted by the French for some of 
their later vessels, but represents the latest advance in 
the steam-engineering line where such great power is to 
be transmitted. If twin-screws were used, over 10,000 
indicated horse-power would pass through one shaft. Now 
each shaft transmits only 6850, and the vessel has one 
more chance in case of a breakdown. The centre screw 
is about 4ft. 6in. below the other two. Thus the centre 
and the side screws are a good distance apart, but 
whether it will be sufficient to enable all three screws to 
have available “ solid water” to work in remains to be 
proved. Experiments with triple screw steamers have 
not hitherto been very successful on this account, but 
the plan has never been tried upon so large ascale. The 
machinery consists of three sets of triple-expansion 
vertical inverted cylinder engines, the total indicated 
horse-power, at 129 revolutions per minute, and a forced 
draught of lin. of water, being 21,000 horses, expected to 
give a maximum speed of 22 knots per hour in smooth 
water. Each engine is placed in a water-tight compart- 
ment, and is complete in every respect, so that the 
vessel may be propelled at a slow speed by the centre 
screw alone, by the two outer screws at a medium speed, 
and by all three screws when the highest rate of speed 
is required. Each shaft is fitted with a disengaging 
coupling, so that when not in use the propellers are free 
to revolve. This is an economical arrangement. 

The vital portions of the vessel being protected by the 
armoured deck, the space between this and the gun deck 
will be minutely subdivided by coal bunkers and store- 
rooms, and a coffer dam 5ft. wide will be worked at 
the ship's sides all along; in bunkers this will be filled 
with patent fuel, forming a wall 5ft. thick against machine 
gun fire, the contents being available for an emergency. 
Forward and aft the coal bunkers the coffer dam will be 
fitted with some water-excluding substance similar to 
“ woodite.”’ 

The armament was originally decided upon as follows :— 
Four 6in. guns, eight 4in. guns, eighteen light guns, and six 
torpedo tubes. These are represented in the engraving. 
In the official tables, however, one Sin. gun is introduced, 
and three 6in. guns are withdrawn; there are twelve 4in. 
guns and twenty-eight light guns, including the Gatlings. 
The heavier guns will be mounted in the open, protected 
by heavy shields. In wake of the 4in. and machine guns, 
the ship’s side will be armoured with 4in. and 2in. plates. 

The total coal capacity is very large, reaching 2000 tons; 
at 10 knots speed per hour this will give the vessel an 
endurance of 109 days, or a radius of action of 26,240 
knots—or sufficient to go round the world and a few 
thousand miles to spare! The subdivision of the hull— 
as will be seen from the section—is such as to form a 
double hull below the water, and offers as great security 
against damage from torpedo attack as can be given in a 
vessel of this class. 

We cannot do better than quote Mr. Biles’ remarks as 
to the special mission of Nos. 12 and 13 to overtake and 
destroy :—The ‘commerce destroyer’ is about the same 
length as the 17 and 18 knots merchant mail steamers, 
and no doubt could very easily overhaul any vessel of her 
own length in almost any weather ; but even though she 
may have a sustained sea speed in moderate weather of 
21 knots, it is very doubtful whether in average Atlantic 
weather she could catch such vessels as the Teutonic and 
City of Paris; for their extra length of considerably over 
100ft., and their extra weight, which would be nearly double, 
would inevitably tell in a sea-way. It is further doubtful 
whether the bow of this vessel above water is, either in 
shape or height, well adapted for driving against a head 
sea at such a high speed. Her freeboard forward is 19}ft., 
which is low compared with that of the City of Paris— 
82ft. This could readily be increased without seriously 
interfering with her efficiency in other ways. It is not 
very apparent what is gained by having a long projecting 
underwater stem in such a vessel. To use it would be 
to cripple herself in the quality which everything has 
been sacrificed for, namely, speed. A straight stem, like 
most merchant ships have, but with considerable flare out, 
would probably improve her speed in a head sea, and 
would certainly keep her drier forward. . . For con- 
tinuous steaming at high speeds the well-tried mail 
steamer would be more efficient. . . It would be quite 


easy to arrange in the design of mail steamers intended to 
act as commerce destroyers that structural framing, 
ae and situated similarly to a protective deck, should 
be fitted, on which in time of war thick plates could be 
- In the way of the cylinders, a 


Jaid and secured. . . 


belt of vertical armour would have to be fitted round the 
inside of the engine hatch, to protect tops of cylinders.” 

We fully endorse all that is advanced here as to the 
comparatively low freeboard forward of the American 
cruiser, and as to the superior length of the great Atlantic 
liners. The projecting ram and receding bow of the 
former, moreover, we hold to be altogether errors in con- 
struction. If the ram were to be applied to an enemy of 
moderate strength, the various sections of the commerce 
destroyer would telescope on to one another, and she 
would sink; whilst the receding bow only invites a deluge 
of water on to the forecastle. But we confess that the 
enormous mechanical difficulties of fitting a 4in. protec- 
tive steel deck to an ordinary mercantile cruiser for war 
purposes appear to us quite insurmountable, to say 
nothing of the total disturbance of the centre of gravity 
of the ship by such a process. 

Finally, let us compare the latest emanation of 
Yankee naval inventive genius with our own Blake and 
Blenheim, to which it most nearly assimilates in dimen- 
sions and steam-power. We find in our own vessels 37ft. 
less of length combined with 7ft. greater beam, and 
2ft. Yin. increased draught. The last item will probably 
be modified in the American cruiser. The total quantity 
of her coal capacity would bring her down 3ft. in the 
water, and she requires a large part of it for protective 
purposes; hence it is reasonable to assume that in war- 
time she will carry what will bring her down to the same 
draught as the Blake. The steam-power and maximum 
speed of both ships is nearly identical. Probably, how- 
ever, the greater length of the American would tell in a 
voyage across the Atlantic, and the more slender lines 
also. The British vessel has the advantage of 2in. extra 
thickness of steel on the slopés of the protective deck, 
and an extra half-inch on the flat. In armament also we 
are greatly superior, and a duel between the two vessels 
would probably be disastrous to No. 12. 

It is impossible to fail observing that in all the recent 
American designs large coal capacity has been made a sine 

Fig 4. 
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qué non. <A glance at the table, page 205, shows that, 
in each of the classes which we have compared, the 
American ship can carry 50 per cent. more fuel than its 
British compeer. To a nation situated as we are, holding 
the padlocks of the great chain of waterways which 
surrounds the entire globe, such a fact becomes signifi- 
cant, if not ominous. If great coal capacity is a sime qua 
non for an American cruiser, it is ten-fold more an 
essential for our own fleets of cruisers. It will be seen 
that we have marked with an asterisk and put in the 
margin of remarks a query as to the actual endurances 
produced by the several coal capacities in the case of all 
the American ships, and two of our own. We do this 
for two reasons. In the first place, as admitted by the 
United States naval experts, their ships will be several 
feet lower in the water when coaled to their full capacity. 
Hence their speed must be materially reduced for the 
first half of the voyage, and a far higher extent of indi- 
cated horse-power must be employed to produce the con- 
ventional 10 knots per hour, than that required under 
normal circumstances. This does not apply so signifi- 
cantly to the British war vessels, as only in the Blake class 
is an abnormal quantity of coal intended to be carried, 
and we understand that special provision has been made 
for it. But the second reason that we advance for 
challenging the endurances so fearlessly quoted applies 
equally to all of the ships, whether American or British. 
A very important article upon the subject of ‘coal con- 
sumption in men-of-war” appeared recently in our 
columns. In it Mr. Melville, chief of the Ticeen of 
Steam Engineering in the United States, was said to have 
given it as his deliberate opinion, “that ships of war, 
fitted with the most modern engines and boilers burn far 
more coal per horse-power than is commonly believed ; 
and that, as a consequence, their radii of operation are 
nothing like so great as those stated in official documents. 
His opinion was based upon recent experiments, made 
with accurately weighed quantities of coal, and in vessels 
fitted with the latest patterns of triple-expansion engines. 
Having this deliberate opinion before us, we conceive 
that we are justified in discounting the tremendous 
endurances quoted in our tabular statements, both as 
applied to vessels of Great Britain and of the United 
States. But the fact remains that their latest vessels can 
carry more fuel than our own. 

To sum up, America is building eighteen new vessels 
of a strength and swiftness not surpassed in the navies 
of any European nations, not to mention the twelve 
cruisers and other ships of most recent pattern which 
are already afloat ; lol, according to the latest informa- 
tion, powers have just been taken in Congress for the 
commencement of ten new vessels, three of which are to 









gramme sketched out by the Policy Board is executed 
in its entirety ; and, if it is ever completed, the question 
of manning these vessels, in the event of hostilities, will 
have to be gone into. This point appears to have 
escaped the attention of many nations who have under- 
taken shipbuilding. 








PHOTOGRAPHING BULLETS. 


A very important and interesting lecture on this 
subject was delivered on Saturday afternoon at the 
South Kensington Museum by Professor C. V. Boys, in 
which he described very fully the simple and easy 
manner in which these experiments can be carried out. 
Beginning with a description of the methods employed 
afew years ago by Mach and Salcher, the account of 
which is published in the ‘Transactions ” of the Vienna 
Academy of Sciences, Mr. Boys contrasted, very effec- 
tively, by means of photographs thrown on a screen, the 
complex arrangement of condensers, wires, circuits, and 
lenses, employed by these experimenters, with the extreme 
simplicity of the apparatus which he has found much 
more efficient. 

Mr. Boys’ apparatus consists essentially of a box 
adapted from an old packing case, lined with black cloth, 
in which the photographic plate is exposed; of a con- 
denser formed «* a plate of glass about a foot square ; 
of a smaller condenser in the form of a bottle, to act as a 
starter of the spark; and of a simple system of wire 
circuits and knobs to give the spark which throws the 
shadow of the bullet on the plate, and thus takes the 
photograph. 

The bullet enters and leaves the box by two holes, 
covered with paper to exclude the light; and in passing 
the plate the bullet touches the terminals of two wires, com- 
posed of thin lead wire, thus partly completing the circuit ; 
a small flash passes from the smaller condenser, causing 
a larger flash to pass between the knobs of the plate 
condenser inside the box; and this flash, lasting less than 
one-millionth of a second, takes the photograph of the 
bullet, no lens being employed. A wet string in the 
circuit of the small condenser has a powerful effect in 
damping the electrical oscillations. 

Before proceeding to these details Mr. Boys showed 
experimentally that an electric spark is chiefly concen- 
trated in two points of light on the knobs, the inter- 
mediate path contributing little to the ilumination 
except by phosphorescence and electrical oscillation. 
This was evident from the double image taken, when 
both knobs threw their light on the photographic plate; 
but by screening off all but one knob, a clear, distinct 
image thrown by a single point of light is obtained on 
the plate, and no lens is required. The suppression of 
the lens is important, as Mr. Boys also demonstrated by 
photographs that a lens absorbs about 90 per cent. of 
the light. 

The first photograph taken was of a pistol bullet, 
flying about 700ft.a second. This was fairly clear, and a 
curious obscurity about the base, which seemed at first 
due to the imperfection of the apparatus, was revealed 
in the second photograph as due to the wad sticking to 
the base of the bullet. 

But the interest began with the photographs of bullets 
fired from the modern magazine rifle, with velocities of 
2000 f.s. and over, far exceeding the velocity of sound. 
Here was seen revealed most clearly and distinctly the 
front and rear waves of condensation and rarefaction, 
with the vena contracta of the trail of following vor- 
tices; exactly like what we see on looking down from a 
bridge at a screw tug on the river. 

A perceptible difference could be detected between the 
angles of opening of the front and rear waves, which 
could only be due to the superior speed of propagation in 
air of the front wave of condensation, an interesting phe- 
nomenon in Acoustics hitherto unsuspected. In some 
cases pieces of paper torn out by the bullet could be seen 
flying in rear, each accompanied by its trail of waves, 
which met and coalesced, and were reflected on the sides 
of the box. 

By substituting aluminium for lead bullets, Mr. Boys 
was able to obtain velocities of over 8000 f.s., 
which showed no defect of clearness of image; but the 
angles of the wave fronts were considerably modified. 
The wires appeared on the photographs close to the 
bullet, showing the exact instant at which the spark 
passed —a cloud at the end of the wire first touched 
being the image of the dust into which the lead wire was 
pulverised by the contact of the bullet. Similar photo- 
graphs were shown of the passage at various stages of a 
bullet through a sheet of glass, the air waves set up by 
the lateral vibrations of the glass being very distinct, and 
affording a very clear idea of the lapse of time in the 
phenomenon. 

There should be no difficulty in the application of this 
method of photography to the largest projectiles of heavy 
guns; and much valuable information would thus be 
obtained concerning the velocity, the resistance of the 
air, and the degree of steadiness of the projectile. 

The photographs showed generally that the bullets had 
not had time to settle down to a steady flight, but were 
variously tilted across the path. By boring some holes 
across the axis of the bullet, the angular position at the 
photographic instant was determined by the hole which 
allowed the light to pass through it on to the plate. In 
this way Mr. Boys was able to infer that the bullet must 
have received some 3 per cent. of its velocity after leaving 
the muzzle, at which point the turning effort of the 
rifling must have necessarily ceased. 

Mr. Boys interested the sporting members of his 
audience, at the conclusion of his lecture, by a brief 
account of his experiments on the photographs of small 
shot. No photograph was ready to be shown; but he 
mentioned that this method would reveal the essential 
difference between the cylinder and the choke-bore gun, 
not only in lateral dispersion—which can be measured at 





be from 6000 to 10,000 tons, and eight new torpedo 
boats. It will be some time, however, before the pro- 





present on paper screens—but also in the longitudinal 
dispersion. 
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AMERICAN INSTITUTE OF MINING ENGINEERS. 
(From our American Correspondent.) 


Tue sixty-first meeting of the American Institute of Min- 
ing Engineers, and the annual meeting for 1892, was held at 
Baltimore, Md., February 16th to 20th, 1892. The meetings 
were held at the Johns Hopkins University, which was 
founded in 1874 by a Baltimore merchant whose name it 
bears. At the first meeting, on the evening of February 16th, 
addresses of welcome were made by Hon. Ferdinand C. Latrobe, 
Mayor of Baltimore, and Prof. D.C. Gilman, President of John 
Hopkins University, and these were responded to in a brief 
address by Mr. John Birkinbine, President of the Insti- 
tute. Mr. George F. Kunz then read a paper on “ The 
Mining of Gems and other Minerals in Russia,” which was 
illustrated by lantern views. The paper gave an account of 
a visit to the Ural mountain region, and described the great 
Demidoff iron mines, the ee and working of precious 
stones, and the local manufacture of medallions and works 
of art. At the close of the meeting a social reception was 
held. 

On February 17th the Institute devoted itself strictly to 
business. The first paper presented was by Mr. H. M. Howe, 
on ‘The Copper Mines of Vermont.” He said that the 
ancient slates of the Appalachian range contain a series of 
beds of iron pyrites, which extend from Alabama to the 
St. Lawrence River, and the deposits are believed to be 
true ore beds. In the southern portion of the series the 
upper part of the ore body has been decomposed and the 
copper leached out. Below this gossan is a rich layer of 
copper ore, resulting, gre from the reprecipitation of 
the leached copper, while below this again are the undecom- 
posed sulphides. In the northern portion, both the gossan 
and rich ore are eroded, leaving the undecomposed sulphides 
exposed on the surface. 

Following this came a paper, by Mr. H. B. C. Nitze, 
on ‘The Magnetic Iron Ores of Ashe County, North Caro- 
lina.” Mr. Birkinbine, the President, said he thought a 
method might be adopted for treating titaniferous ores in 
large hearths, which might be removed while in blast. Such 
a method has already been worked on a small scale. The 
titanium can be largely reduced by treating the ore in a 
magnetic separator. Dr. Raymond, the Secretary, referred 
to the abundance of iron comparatively useless at present, 
owing to the proportion of titanic acid. In some cases the 

roportion is as high as 14 per cent. He thought an open- 
nr process more promising for this kind of ore than a 
removable hearth. 

Mr. W. H. Hoffman then read a paper on “ Granulating 
Magnetic Iron Ores with the Sturtevant Mill, at Croton 
Magnetic Iron Mines, New York.” In this mill the ore is 
fed through a hopper into a chamber revolving at 900 to 1000 
revolutions per minute, the size of the product varying with 
the speed. With a 20in. mill at 870 revolutions, 80 per cent. 
of the product passed through a 12-mesh screen, while at 950 
revolutions 80 per cent. through a 14in, mesh. The 
chamber is made of two bushings, which butt together, and 
may be revolved in the same or opposite directions. The 
material is in 2in. cubes for 12in. mills, 3}in. for 15in. mills, 
and 44in. for mills 20in. diameter. There is little wear of 
the bushings, the grinding being done by the attrition of the 
contents. The mills are found to work very satisfactorily in 
regard to efficiency, maintenance, and expense, and require 
very little attention. Mr. Titus Ulke then exhibited a 
specimen of a new mineral discovered by him in South 
Dakota, which contained some of the constituents of bronze, 
and which he called ‘‘ cuprocassiterite.”’ 

The next paper was by Mr. E. C. Moxham, on “ The Great 
Gossan Lead of Virginia.” Mr. Pechin thought that the 
mining of gossan ore should be suspended during the winter, 
as it is of such a spongy nature, absorbing and holding 15 to 
18 per cent. of water. He also thought that the extent of 
this source of iron ore had been over-estimated. Reference 
was made in the discussion to the difficulty of expelling the 
sulphur. Experiments by roasting in kilns for this purpose 
have not in general proved successful, although better results 
could probably be obtained by crushing the ore fine before 
roasting. In one case oil fuel had been used in the Davis- 
Colby roasting kiln. 

This ended the morning session, and many of the members 
availed themselves of the opportunity to visit the Walters 
Gallery, complimentary tickets for which had been distri- 
buted. This is the private collection of Mr. W. T. Walters, 
including a choice selection of paintings representative of the 
various schools and styles of paintings, but the principal 
value of which is the Japanese and Oriental works of art, 
china ware, bronzes, &c. The collection is in Mr. Walters’ 
residence, and is thrown open to the public one day each 
week, a limited number of tickets being issued for each day, 
so as to prevent crowding. A small charge is made for the 
tickets, the proceeds going to a local charity. The owner 
shows more than usual — spirit in thus making his valu- 
able and interesting collection | smwrowy accessible. 

The afternoon session was devoted entirely to the subject 
of phosphate deposits and resources. The first paper was by 
Mr. Geo. H. Eldridge on “The Phosphate Deposits of 
Florida.” The formation of Florida is of the Tertiary Age, 
divided into eocene, miocene, pleiocene, post-pleiocene, and 
recent. The principal portion, as far as the phosphate deposits 
are concerned, is eocene, the age of the friable white limestone 
underlaying the surface being determined by its fossils. A 
portion of the median portion had been metamorphosed 
principally by alteration into phosphate of lime. The 
miocene limestones were confined to a small territory in the 
vicinity of Tampa Bay and the — western portion of the 
State. These limestones were always bedded, whereas the 
eocene was never bedded. But the miocene limestone itself 
had suffered alteration to —o of lime, differing but 
little from that of the eocene. The pleiocene covers @ large 
section of the State, the constituents being clays, marls, and 
limestones. Phosphate deposits in the recent are in the 
mtg of a number of rivers, where it occurs as pebble phos- 

ate. 

There are four classes of phosphates: The hard rock, the 
soft rock, the land pebble, and the river pebble. The grada- 
tions from the laminated variety fae gee the theory of 
deposition, especially as specimens of roc entirely similar in 
appearance were found at the Mammouth Spring in the 
Yellowstone, where they were deposited by the geyser mineral 
waters. The origin of the phosphates is in doubt, but 
phosphate of lime is found in many sea plants and animals. 
To account for these deposits through deposition and substitu- 
tion there are four requirements—phosphate of lime, 
carbonate of lime, water, and a reagent to dissolve those 
minerals. Evidence goes to show that the surface waters in 
Florida carry to-day large quantities of carbonate of lime, 
carbonic acid, the real solvent, and humic acid, derived from 





the soils. These waters may have passed through fissures, 
and the phosphate of lime deposited as the carbonic acid was 
neutralised by the limestone. The age, however, was the 
eocene. The boulders were formed by cavities in the lime- 
stone, being filled with phosphate of lime and the exterior 
casing being washed abe 

Dr. T. M. Chatard read a paper on “ Phosphate Chemistry 
as it concerns the Miner,” in which he pointed out the desira- 
bility of uniform methods of tests and analyses, and the fact 
that the men doing this scientific work should be chemical 
engineers instead of mere chemists or analysts, drawing a 
distinction as between electricians and electrical engineers. 
The secretary then read a r by Mr. John Stewart on 
“The Apatites of Quebec and New York.” The author was 
of opinion that these deposits could not be worked and 
shipped at a profit, unless they contain 75 to 90 per cent. of 
the pure mineral. At the mines the minerals are divided 
into four classes:—(1) Practically pure apatite; (2) contain- 
ing pyroxene and hornblende; (3) containing mica and calcite; 
(4) containing pyrite and pyrrhotite, or magnetite and 
hematite. The veins of apatite in Quebec, crossing the 
Laurentian rocks, are not rich enough to follow alone; but if 
the mass was mined, the apatite could be separated mechani- 
cally by concentration, after roasting in kilns. The separa- 
tion of the metallic minerals from pyrites and pyrrhotite from 
the apatite might be valuable, as both these minerals carry 
considerable quantities of nickel and cobalt. The secretary 
also read two short papers by Professor W. P. Blake, on 
“ Association of Apatite with Beds of Magnetite,” and ‘A 
Contribution to the Early History of the Phosphate Industry 
in the United States.” Mr. W. B. M. Davidson read a paper 
on “The Geological Origin of Phosphate of Lime in the 
United States and Canada,” an abstract of which is given 
later. Mr. E. V. D’Invilliers then briefly described the 
phosphate deposits of the island of Navassa, West Indies. 
The phosphates are found in irregular bodies in two divisions: 
the one on the perimeter of the island and the other in the 
centre. The quality of the phosphates differs. The exterior 
ones are purer, while in the upper ition both iron and 
alumina are found, but combtnal with ghanghatie acid. The 
occurrence is in irregular caves in the limestone. There is 
a distinct cleavage between the phosphates and the walls of 
the caverns. The origin, he thought, was the deposition of 
sea fowl guano, filling these caverns, afterward being leached, 
and through the contact with limestone, calcium phosphate 
was formed. 

Mr. W. H. Morris then read a paper on ‘‘ Phosphate Slag,” 
describing its use as a fertiliser. This material is manufac- 
tured from basic converter slag, and the Pottstown Iron 
Company, which manufactures what is called the ‘“‘ odourless 
phosphate,” gives the following analysis of it:— 





Per cent. 

Phosphoric acid 21°37 
ine «so 5°10 
Magnesia .. 5°90 
Alumina .. .. 401 
Manganese oxide 5°56 
Oxide ofiron .. 12 00 
Soda and potash “80 
WU as ae 6s 45°26 

100 00 


At the evening session a paper on ‘‘ Elevated Cableways or 
Rope Tramways” was read by Mr. S. Miller, and illustrated 
by lantern slides. He described in detail the cable and 
supporting towers, carriers, hauling and hoisting arrange- 
ments, and general features of the plant for the compara- 
tively light service at the phosphate mines, where the 
cableway itself has to be frequently moved, as well as for the 
heavy service of large contracting and construction works. 

Following this was a valuable by Mr. James 
Gayley on “The Preservation of the Hearth and Bosh 
Walls of the Blast Furnace.” He said that at one 
of the furnaces of the Edgar Thompson Works, 0ft. 
high, with a bosh of 21ft. and a hearth of 12ft., the 
January run was 12,706 tons. The greatest week’s run in 
the month was 3005 tons, and the greatest day’s run 511 
tons. The ore yielded 61 per cent. The consumption of 
coal was 17001b. Blast at oo aaa of 1041]b. and a 
temperature of 1200 deg. was . 

Mr. W. H. Morris read a paper on ‘“ The Control of Silicon 
in Pig Iron.” In the discussion, Mr. Fackenthal thought 
that the quality of silicon in the pig depended more upon the 
proper admixture of ores than the good management to 
which Mr. Morris claimed these results were due. Mr. G. F. 
Knapp declared positively that the matter is under positive 
control at the Steelton Works, and this without change of 
charge, fuel, heat, quantity or pressure of blast. This seemed 
paradoxical, but he was positive that at twenty-four hours’ 
notice they could change from 0°25 per cent. Si. to 2°50 per 
cent. Si. He presented the following record :—In one month 
the highest silicon was 1:14 per cent. and the lowest 0:03 per 
cent., the average 0°53 per cent.; the average sulphur being 
0:04, with 0-09 as the maximum, and a trace as the minimum. 
In one week the silicon averaged 0°2, and the sulphur 0-04, 
while in three weeks of one month the average was 0°43 
silicon and 0-03 sulphur, 80 per cent; of the make being 
below 0°5 silicon, and 90 per cent. of the product below 0-05 
sulphur. At the close of the evening session the names of 
officers elected for the current year were announced. Mr. 
John Birkinbine was re-elected president, this making his 
third term ; and Dr. Rossiter W. Raymond was re-elected 
: the position of secretary, which he has held for a number 
of years. 

Thursday, February 18th, was devoted to pleasure. A 
special train conveyed the party to Annapolis, the capital 
city of Maryland, a quaint and pretty little place, with many 
old colonial residences. The town is twenty-eight miles from 
Baltimore. Here, after a visit to the State Capitol, the party 
proceeded to the United States Naval Academy, at which are 
trained the future officers of the new navy. The engineer- 
ing department is, of course, a very important one in view 
of the great amount of machinery involved in the operations 
of a modern warship, and the engineer cadets are carefully 
instructed in the designing and working out of boilers, 
engines, propellers, &c. Inthe machinery room is a full-size 
horizontal, return crank, marine engine, with boilers, screw, &c. 
There are numerous models of hulls, and models and drawings 
of the several classes of vessels forming the new navy. This 
academy provides for the efficient training of naval officers, 
but what is wanted now is a very general overhauling of 
methods and regulations regarding seamen, offering better 
inducements for enlisting a good class of Americans instead 
of the great proportion of foreigners, which is now so detri- 
mental to discipline, efficiency, and the old-fashioned esprit 
de corps, and also providing for more training ships and bo 
apprentices. From the Naval Academy the party proceeded 
to the Executive Mansion, where a luncheon was given by 
Governor Brown, of the State of Maryland. This was a most 





hospitable and pleasant, but thoroughly informal, entertains 
ment, the Governor and Mrs. Brown making themselve- 
generally agreeable among the large number of ladies and 
gentlemen who attended the reception. The mg train 
left at 3 p.m. for Baltimore. In the evening there was a 
grand banquet, at which a large number of members and 
guests, including many ladies, were present. The dinner 
was good, and was followed by several speeches, to which 
further reference need not be made, except to say that they 
were all very well received. 
(To be continued.) 








H.M.S. HAWKE. 


In Tue ENGINEER of January 22nd last there appeared a 
double-page supplement illustration of the twin-screw engines 
manufactured by the Fairfield Shipbuilding and Engineering 
Company, of Govan, for H.M.S. Hawke. That vessel having 
now completed her trial runs to the satisfaction of the dock- 
yard and Admiralty officials, we are enabled to furnish to our 
readers particulars of her performances. The Hawke was 
built at Chatham and is a sister vessel to the Edgar, built at 
Devonport, which was also engined by the Fairfield Company. 
They are first-class cruisers, having protected deck plating 
from 2in. to 5in. thick below the water-line, but no side- 
armour, although the conning tower is protected with 12in. 
plates. Each vessel is 360ft. long, 60ft. broad, and when fully 
equipped for sea will have a mean draught of 23ft. 9in. 

The contract of the Fairfield Company was merely for 
the engines and boilers, without reference to the form or 
qualities of the vessels—which were designed at the Admiralty. 
The trials were intended only, so far as the manufacturers 
were concerned, to determine the indicated horse-power under 
the two conditions of natural and forced draught. Each set 
of engines has three cylinders of 40in., 59in., and 88in. 
diameter, with a 5lin. stroke. Steam at 150 1b. pressure is 
supplied from four double-ended boilers of 16ft. in diameter 
and 18ft. in length, each end of the boilers having four 
furnaces and two combustion chambers. There is also an 
auxiliary boiler 13ft. in diameter and 9ft. 3in. in length. In 
all there are thirty-five furnaces and 20,000 square feet of 
heating surface. 

The first set of trials was made on March 5th, the Hawke 
starting from Sheerness towards Dover, and making an eight- 
hours’ run, the speed being determined from the log. ‘The 
Admiralty designated this a natural draught trial, but per- 
haps it would be better to describe it as an assisted draught 
experiment, there being an air pressure equal to ‘3in. of water 
in the stokehold. Under these conditions the engines worked 
during the eight-hours’ run at an average rate of 98°46 revo- 
lutions per minute, and indicated 10,761-horse power, which 
gave a mean speed of 19°5 knots. 

The result of the first day’s trials being considered satisfac- 
tory, the next experimental runs were made on March 8th, 
under a moderate forced draught of -44in. water pressure. A 
four-hours’ run over the same course was made with an 
average rate of 102-18 revolutions per minute, the power indi- 
cated being 12,521 indicated horse-power, or 521-horse power 
over the contract requirement. It was understood that 
under this condition the vessel attained a mean speed of about 
20 knots. 

These two days speed trials passed off without a hitch, and 
the machinery was at once taken over by the Admiralty 
authorities, who complimented Mr. Andrew Laing—the 
manager of Fairfield Engine Works—upon the excellence of 
the job. It will thus be seen that both the Hawke’s and the 
Edgar’s machinery have satisfactorily stood the tests imposed 
upon them by the Admiralty, and thereby added to the 
reputation already acquired by the Fairfield Company for 
excellent and well-designed work. We have little doubt 
that if Mr. Laing had been left unfettered he would have 
preferred rather larger boilers than were specified by the 
Whitehall engineers. It is now, alas! but too well known 
that the efficiency of the steam machinery in H.M. ships 
has been considerably impaired in this respect; and 
although there is an evident tendency upon the part of 
Mr. Durston to conform more nearly to the best prac- 
tice of the mercantile marine, yet the pressure exercised 
upon that gentleman by the Constructive Department in the 
direction of economy of weight and space continues to 
hamper all those who have to carry out the engineer-in- 
chief’s specifications. It is so far satisfactory to find that 
Lord George Hamilton is now soliciting the consultative 
advice of outside marine engineers with a view to putting an 
end to the continual run of engine-room failures which has 
so much discredited the Navy and shaken public confidence 
in its efficiency. Among those whose counsel his lordship 
would do well to secure in this matter few have higher claims 
than Mr. Andrew Laing, of Fairfield. 








THE HULL AND DistRicT INSTITUTION OF ENGINEERS AND NAVAL 
ARCHITECTS.—The members of the Hull and District Institution of 
Engineers and Naval Architects held their fifth general meeting of 
the present—seventh—session, on Tuesday evening, the 8th inst., 
in the rooms, Parochial-office, Bond-street, Hull, Mr. C. F. Amos 
presiding, when an interesting paper on ‘‘ Balanced Rudders” was 
read by Mr. T. Rose, in which he pointed out that from recent 
experimental data it seemed more probable that the load upon the 
rudder varied as the square of the velocity multiplied by the sine 
of the angle rather than by the sine squared, as is indicated by 
theoretical reasoning. The strains upon the rudder when going 
ahead and astern were also dealt with, it being shown that the 
strains when going astern were very much more severe than when 
going ahead, and several inst: of accidents arising therefrom 
were mentioned. Diagrams of rudders that were balanced for 
different angles were also shown, together with tables bearing out 
the arguments taken up in the paper, and in conclusion, the author 
of the paper pointed out the effect of the screw propeller on the 
steering of a screw steamer. Mr. A. N. Somerscales then read a 
short paper on ‘A Few Examples of Centrifugal Force,” 
the most particular example selected for investigation being 
the effect of inertia upon the strains in fast running engines, 
It was shown that in the case of certain engines lately constructed 
for the fast cruisers of H.M. Navy, the piston speed was so high 
that the inertia of the reciprocating parts completely masked the 
steam pressures in the cylinder as recorded by the indicator. 
Curves of pressures upon the crank pin and crosshead were shown, 
and the corresponding twisting effort upon the crank shaft 
illustrated by a diagram. Mr. Somerscales explained the method 
of arriving at these results, and discussed briefly the influence of 
different speeds and pressures. A few experiments upon centri- 
fugal force were made at the close of his paper. In the discussion 
which followed the reading of these ag the following members 
took part:—Meessrs. C. F, Amos, W. B. Dixon, T. Rose, A. N. 
Somerscales, J. Spear, Geo. H. Strong, and J. Jamieson. A vote 
of thanks was accorded to each of the gentlemen for their 
respective papers, 
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PROPOSED BRIDGE ACROSS THE LOWER 
THAMES. 


Tue want of a road communication across the course | 


of the Thames below London Bridge was recognised more 
than twenty years ago as urgent, but the influence of the 
wharfingers at ‘‘ The Pool,” and popular feeling in favour 
of maintaining that part of the Thames as a harbour for 
sea-going vessels was so strong that the erection of a 
bridge at the Tower was delayed till recently, and the 
project for the bridge now being built could only be carried 
on the condition that it should contain an opening span 
not less than 200ft. wide, although the permanent closing 
of it may probably become necessary within a few years 
after its first operation. 

The construction of the Tilbury Docks seems to have 
assisted this project indirectly by demonstrating the 
tendency of the maritime traffic on the Thames to move 
its centre of gravity lower down the river. Meanwhile, 
the perception of the need of further road communication 
has resulted in the project, and the letting of the contract 
for a tunnel at Blackwall. So strong seems to have been 
this perception, that no time was taken forinviting projects 
in competition, as is the custom in other parts of the 
world when important engineering questions have to be 
decided, and no opportunity was given to the public 
through the press for expressing an opinion as to the 
wisdom of spending nearly a million sterling upon this 
tunnel until it was too late. For, although we lost no 


| ascending a height of about 80ft. (4) It has the benefit of 


| daylight. 


(5) Its width may be that of a first-class 
thoroughfare, viz., 66ft., whereas the width of the tunnel 
will be 22ft. including footpaths. (6) It will cost less 
than the tunnel. 

This is the scheme which we promised to publish, 

and which we now illustrate in Figs. 2, 3, 4, 5, and6, 
Fig. 1 being a diagram made for the purpose of com- 
pomne it with the tunnel scheme at Blackwall. As, 
owever, the sites between Blackwall and the Tower 
Bridge vary but little in respect of width of river, 
height of banks, and other local conditions, the com- 
parison would hold good for these also. 

A special feature of the scheme, which may prove 
to be of importance at a future date if the present 
tendency of the navigation of maritime vessels to 
gravitate down the river should be maintained, so that 
an opening bridge appears sufficient, is this, that the 
roadway may easily be lowered without altering the 
main structure and that the lifts may then be abolished. 

DESCRIPTION OF THE SCHEME. 

Management of the traffic.—There are two lifts, 100ft. 
long and 27ft. wide, at each end of the bridge, alternately 
going up and down. Each lift is divided in two halves of 
50ft. length, of which those near the edge of the river, U 
and D, Fig. 4, are used alone when the traffic is small. 





— 
er 


platform may also be placed so high that the tallest 
vessels can pass under it, as shown in Pig. 6. The stroke 
of the lifts would in that case be much increased, but 
with telescope pistons accurately guided on rails, this 
arrangement would still be practicable. The form of the 
arch as shown in Fig. 2 is not essential to the scheme 
Other forms, as ahown in Fig. 7 or Fig. 8, may suit better 
the taste which shrinks from novelties, and those forms 
might be adopted, but that shown in Fig. 2 is preferable 
on account of greater simplicity in the conditions of 
strength. If this can be made manifest there is reason 
to believe that the taste will change in time in favour of 
the novelty. The present opportunity is not very suit. 
able for investigating the conditions of strength of various 
arches, but we may perhaps find a more suitable one 
before long. 

Erection of the arch.—As the locality will not admit 
of transforming the two halves of the arch temporarily 
into cantilevers by means of wire ropes, and as there 
could be no objection to a partial temporary obstruction 


|of the waterway, it would be expedient to drive four 


clusters of piles or sink clusters of cylinders for the tem. 
porary support of the weight of the arch, so as to leave 
an opening of 400ft. in the middle, with two adjoining 
openings of 200ft. on each side. 

Details of construction.—In regard to the deteriora. 


| tion of iron or steel when imperfectly painted, to the 


They travel upon rails rr inclined at an angle of 33 deg. | 


with the horizon, and are connected by a wire rope 
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cost of painting, and to the difficulty of inspecting the work 
of painting in the present case, it is proposed to construct 


QOQOQO0OO0O0 


OOO O00 


PROPOSED LOWER THAMES BRIDGE—PLAN SHOWING ROADWAY AND INC"INED RAIL LIFTS AT ONE END 


time in making our opinion known, when we had 
succeeded in obtaining the necessary information it could 
have had no effect, as the final decision of the County 


Council, which they could not now reverse without | 


paying a heavy indemnity, took place within a few days. 

We have expressed our opinion—page 405, vol. ]xxii., 
November 13th, 1891—that the tunnel is an inadequate 
solution of the problem of conducting road traffic across 


the Thames, and that this problem will before long | 


become again the subject of deliberation in the County | 


Council. For this reason, and concluding from past 


experience that competitive projects and public discus- | 


sion will again be excluded, it seems to us advisable that 


we assert our function as an organ of professional, if not | 


of public, opinion, and supply in good time such data for 
discussion as is in our power to do. 

The reason why the road at Blackwall was conceived 
as a tunnel and not as a bridge, is obviously the fact that 
the tunnel does not interfere with the navigation, how- 
ever seriously the latter may interfere with the road 
traffic by compelling it to take that objectionable route. 

The Tower Bridge with its two piers in the middle of 
the river, and an opening span between them, is the 
the latest compromise between the claim set up for 
the navigation below London Bridge to have the free use 
of the river and for the road traffic to cross it, and if 
this was looked upon as the only way to meet the case, 
it is no wonder that a scheme of a bridge could not be 
taken into consideration for Blackwall, where piers in 
the middie of the river would be objectionable on account 
of the larger river traffic; but whether even a tunnel with 
lifts at each end would not have been a better scheme than 
the present one, is an open question, because the lifts would 
enable the traffic at the riversides—which perhaps will 
use the road most—to enter the tunnel direct instead 
of going nearly half a mile inland to its entrance, and they 
would avoid the waste of animal power in descending 
to a depth of 72ft. below Trinity high-water mark, on 
gradients of 1 in 36 and 1in34. Now, by making lifts 
of 80ft. to the platform of a bridge we get, with 10ft. 
height at the starting point, and allowing a gradient 
of 1 in 100 on that platform for the thickness of the road 
structure, a clear headway of 90ft. in the middle of the 
river, which is sufficient for all ordinary maritime 
vessels. For those of extraordinary height, which very 
rarely reach that part of the river, an opening span 
can be made, as in the Tower Bridge, which would 
bring the clear headway up to 210ft. The bridge would 
be constructed without piers in the river, and we 
should have a road with the following advantages :— 
(1) It does not interfere with the navigation. (2) It 


begins at one bank of the river and ends at the other, 
whereas the tunnel begins and ends nearly half a mile in- 
land. 


(3) It avcids the waste cf animal power required in 





running on pulleys, so that the weight of the lifts is | 


always balanced. The other halves U’ and D’ are 
coupled to U and D when the increasing traflic requires 
them, and since U as well as D serve the traflic in each 
direction over the bridge, the case that one half of one 
lift should work against the whole of the other does not 
occur. The motive power is hydraulic pressure, which 
can be regulated by means of accumulators, according to 
the varying load. The hydraulic pistons / have a stroke 
of 140ft., and are arranged in the manner of a telescope 
for the purpose of guiding them on one or two inter- 
mediate points on the rails r’ 7’. Each platform has an 
enclosure, about 6ft. high, and the gates m, m’, m”, and 
n,n’, n” respectively. Fig. 3 shows the lift U having 
arrived at its upper position and D at its lower. An 
attendant travelling with U now opens the gates m and o 


by means of hydraulic action, the mechanism being | 


arranged so that the gate o cannot be opened until the 
platform U is in the position indicated. The vehicles on 
U now cross over to the left platform of the bridge, as 
shown by the arrow, while the traffic from the other end 
of the bridge is stopped at the gate g. This is then 
opened so that it can enter upon the platform U. Mean- 
while a similar process has been going on at the platform 
D in its lower position, and the two attendants, after 
closing the gates, open the valve for the return journey, 
the mechanism, however, being arranged so as to move 
only by the action of both. The gate gq may pro- 
bably be abolished after a little time, when drivers have 
learnt that they are only in the way if they proceed 
farther. The platforms U and D contain a footpath as 
shown, but there are also two separate passenger lifts, 
uw and d, constructed as tramcars, and propelled on the 
same principle as the platforms ; moreover, there are the 
staircases 5 8. 

The main structure.—This consists of two arches 
1152ft. span, placed at a distance of 110ft. from each other. 
They are connected by twenty-three transverse frames, 
generally varying in depth with the distance between the 
top and bottom boom of the arch, and acting as cross- 
girders for the suspension of the platform from them. 
The bottom booms are further connected by a wind 
bracing, which consists of single diagonal crosses in the 
upper part, a braced portal above the level of the road, 
and double crosses near the abutments, as shown in 
Fig. 3, and also by dotted lines in Fig. 4. The opening 
span is provisionally shown 120ft. wide, but a widening 
to 200ft. may be provided for from the beginning. With 
regard to a future lowering of the road and the abandon- 
ment of the lifts, the lower part of this bracing may from 
the beginning be constructed as a portal. All the sus- 
peer would then only be lengthened, and the platform 

ily lowered on them to the new position. Fig. 5 
shows this position. In the same main structure the 





all important members of the structure with a rectangular 
tubular section, with solid plate webs, so that no air is 
admitted inside of them after the structure is completed. 
By this construction, as compared with that of lattice 
tubes, the surface to be painted is greatly reduced, and 
points where the paint has become defective can be 
detected without difliculty. 

With regard to the lifts, it may be mentioned that they 
combine the advantages of mountain railways and hotel 
lifts, as the former depend for safety upon appliances 
gripping the rails and the latter upon the hydraulic 
pistons, while the balancing of the two platforms with 
each other constitutes an additional factor of security. 
As the rails would have a very large section, and be 
planed on the top, and fixed to the main structure with- 
out expansion joints, a very high average speed in ascend- 
ing and descending might be attained without danger. 








INSTITUTE OF MARINE ENGINEERS.—A meeting of the Institute 
of Marine Engineers was held in the Town Hall, Stratford, on 
Tuesday evening, 8th March, presided over by Mr, Archibald 
Thomson (vice-president), when Mr. Macfarlane Gray delivered a 
lecture on ‘‘ Nothing, or the non-existent.” Commencing with 
what is called vacuum, he referred to the methods and appliances 
for obtaining a vacuum experimentally and for trade purposes. 
The cond in ec tion with steam engines, and the electric 
incandescent lamp were cited as cases where vacuum is brought 
into service, and the probable answer which would be given to the 
question ‘‘ What is vacuum?” would be Nothing.” On exhaust- 
ing the air from any vessel, it is true that there is nothing left of 
which we have any knowledge; whatever is left is impalpable, it 
cannot be defined or hardly conceived, Reviewing the different 
theories advanced by ive men of sci to account for and 
explain the phenomena of light, Mr. Gray explained the theories 
of different schools of thought in the last five centuries, touching 
upon the investigations conducted by the advocates of the cor- 
puscular theory, the undulatory theory, and of the more recent 
ether theory. The names of Huyghens, Sir Isaac Newton, and 
Dr. Thomas Young, were mentioned, with reference to the work 
accomplished by each. The controversy which was carried on 
for a century and a-half, as to whether light in passing through a 
transparent body is accelerated or retarded, was discussed, and 
the pros and cons of the arguments pointed out, and by means 
of diagrams the methods and assumptions of the leaders in 
scientific thought were made clear. It was shown that experi- 
ments have been made to discover the speed with which light 
passes through the atmosphere, water, glass, and a vacuum or ether, 
the so-called nothing or non-existent. The world was framed and 
held in space by a something—arguing from the effect to the cause 
—that something could be conceived as ether, an impalpable gas, 
fluid, or jelly, pressing in wavelets, and pervading all space, and 
occupying the globe of the incandescent lamp already referred to. 
The mind of man, the memory, the inner consciousness, are alike 
pervaded by it, the ego of being itself. Mr. Gray, in closing, 
remarked upon the results shown, and the benefit conferred upou 
the world by men of varying talents. Several questions were 

roposed and replied to at the close of the lecture, which was 
istened to with great interest throughout. The meeting closed 
with the usual votes of thanks to the lecturer and the chairman, 


























PUR Ta a a a 

















4 
— 
= 
Z 
—_ 
o 
A 
~~ 

= 

& 





799400 















































94 OOBI------ oo ; pata a 


7OTG 
1 Big 





(62% 26nd 208 uwondrwosep 10J) 





Marcu 18, 1892. 


SGHWVHL HAMOT DAHL YOM ANGIUAG ONINAACO NVdS ATIONIS GHSOdOUd 





232 


THE ENGINEER. 





Marcu 18, 1899, 








THE BUILDING EXHIBITION. 


Tue tenth annual exhibition of industrial products and 
apparatus connected with the building trade opened in the 
Agricultural Hall, Islington, on 14th inst., and will be con- 
tinued until the 26th. Though the present show is not so 
large as some of its predecessors, it contains a fairly large 
proportion of useful improvements and novelties; fireproof 
construction and ventilation being well represented, while a 
new feature has been introduced in workmen’s exhibits and 
the drawings and manual work of pupils in educational 
establishments. The Exhibition was in a very incomplete 
state on Monday and Tuesday; and it was only a 
that the stands may be considered as in fair order. The 
cold weather on the first two days, coupled with the draughts 
occasioned by open doors on opposite sides of the building, 
rendered inspection of the exhibits extremely unpleasant, and 
probably had its influence in concentrating attention on two 
stands, one on the right and the other on the left of the 
main entrance occupied by rival manufacturers of kitchen 
ranges, whose appliances, shown in action, diffused a genial 
warmth in their immediate neighbourhood. 

The Wilson Engineering Company, which was started to 
apply the principles of engineering construction to cooking 
apparatus, now makes the firegrate of its kitchen range 
reducible in accordance with requirements, by pivotting the 
bottom grating at the back and raising it at the front 
through an arc of a circle, holding it in position by a rack 
and catch, easily thrown out. A gas cooking stove is heated 
by a new atmospheric burner, in which the jet of gas draws 
air along with it after the manner of a Giffard injector, saving, 
it is said, 50 per cent. of gas for a given heating power. The 
oven walls are cast with three thicknesses of jin. metal, the 
inside space affording passage for the hot gases which entirely 
surround, without entering, the oven—which is ventilated— 
and heat it at the bottom equally with the top; while the 
outside is stuffed with slag wool, affording such complete non- 
conduction of heat as to permit the hand to be placed on the 
outside of the oven whilst there is a roasting temperature 
within. The Eagle Range and Foundry Company applies a 
series of dampers to its range, with handles within easy 
reach, so that the flame and products of combustion 
from the fire-grate may be directed at will to the roasting or 
pastry above or below, or to the boiler, and then directly up 
the stack, while the range may be instantly converted into 
an open fireplace. This company is now superseding the 
method of reducing the fire-grate above alluded to by making 
the bottom grating rest without pivotting on a cast ledge 
at the back, on which it slides to a slight extent when being 
raised at the front. This arrangement permits of the front 
bars being made straight as usual, and also of the bottom 
grate being dropped like the fire-bars of a locomotive, for the 
ready extinction of the fire or removal of ashes. 

The place of honour in the centre of the building is occupied 
by a temple dedicated to Aspinall’s enamel and its various 
applications. Several London theatres and many steamboats 
are now decorated with this composition, a special variety of 
which is prepared for yachts, while it is found capable of 
resisting the ammonia emanations of stables. The pavilion 
is flanked on one side by the exhibit of the Patent Cork Pave- 
ment Company, which consists of blocks of various shapes 
and sizes, formed by compressing granulated cork and 
asphalte. The foothold afforded is very good for horses, and 
to pedestrians gives the sensation of walking on hard felt, 
with perfect non-conduction of heat, and it is claimed, of 
sound also, while experience shows that the new material is 
very durable. The other side of the pavilion is occupied by 
various applications of what is known as “extended metal 
lathing.” This consists of a sheet, or rather strip, of thin 
sheet steel of mild quality, simultaneously pierced and drawn 
out to four or five times its width, in such a manner as to 
produce diamond-shaped perforations and cant the metal 
between the perforations to an angle with the plane of the 
original sheet. The grating ‘thus formed advantageously 
supersedes wire netting as a base for receiving cement or 
plaster, the flat and canted bars affording a good hold. It 
is specially used for ceilings and partitions, but also for the 
protection of cast iron columns from the effects of fire, an air 
space being left between the two. 

A new wear-resisting stair tread is afforded by Mason’s 
patent system, which consists in forming channels of dove- 
tail section in a thin chilled plate, and filling them with lead, 
which is compressed at the same time. The steel or brass 
for ship-board edges afford great resistance to wear, while 
the lead gives good foothold. It is claimed that these treads 
are practically indestructible, and that they are at present 
the cheapest in the market. The system is also applied to 
drain and manhole covers, and what are called “coal plates.” 

A capital substitute for encaustic tiles, in some of their ap- 
plications, with the advantages of low cost and absence of 
liability to slipping, is afforded by the inlaid linoleum tiles, 
in which pieces of one colour are inserted in recesses in those 
of another to form a pattern, which remains uneffaced until 
the whole substance is worn away. 

The United Kingdom Porous Fire and Sound-proof Brick 
Company make bricks which may be cut by a saw, and 
are capable of receiving a nail or screw. They are made 
by adding to the clay a certain proportion of sawdust, which 
becomes volatilised during the burning, thus producing a 
large quantity of small cavities. Besides being fire and 
sound-proof, these bricks, being half the ordinary weight, are 
very suitable for partitions. Messrs. J. Wright and Com- 
pany have for some time made a similar article, which they 
call “fixing blocks,” for affording an attachment for floors, 
dados, and wainscoting. 

The secretary for the Exhibition is Mr. John Black, who is 
now organising the fifth Engineering Exhibition, to open at 
the Agricultural Hall, on 7th November next. 








CATALOGUES AND CoPpYRIGHT.—Is there copyright in a cata- 
logue? Seeing how large are the sums now expended in the pre- 
paration of such works, it seems but fair that the compilers or 
authors ought to have copyright inthem. Yet it seems that there 
are points which may be argued, and that it is not clear that the 
general principle has an invariable application. At all events, 
copyright in a catalogue has been made the subject of an action at 
law, and on Thursday, March 3rd, Lord Low gave judgment in 
the case of Harpers, Limited, 7. Barry Henry, and Co. The 
action was brought to restrain the issue of a catalogue by the 
defendants which was alleged to infringe the copyright of a cata- 
logue issued by the plaintiffs. The judge pronounced in favour 
of the plaintiffs on all the important parts of their catalogue, and 
he laid it down that a publication, even if prepared from sources 
open to all, if it involves mental labour, entitles the author to 
copyright. Further information will be found in the Aberdeen 
Evening Express of March 4th, 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions oy our 
correspondents. ) 





HOW A LOCOMOTIVE IS PROPELLED. 


Srr,—I have carefully read the letters by ‘‘Q.” and Mr. C. D. 
Andrew upon this subject, but fail to see any reason to alter my 
prévious statements. I think, however, ‘‘Q.” sees that the piston 
is not travelling fastest relatively to the engine, as also relatively 
to the earth, when the crank pin is at its highest point, the 
cylinders being horizontal and in front of the engine. 

With regard to internal stresses, it is only necessary to 
suppose the rails removed and the wheels of the engine braked at 
their circumference ; then turn on steam and rotate the wheels 
against the brake action. a the stresses on the hornblock, 
cylinder covers, &c., are precisely the same as when the engine 
itself was moving, with the single exception that there is now no 
dead weight resting upon the axle. ; 

A man may perform a large amount of work by moving his oar 
backwards nA iy forwards in a boat, and so cause great internal 
stresses upon the rowlocks, foot-board, &c., not to mention upon 
his own internal organism. But unless the blade of the oar comes in 
contact with something entirely external to the boat it will have 
no tendency to move the latter in any definite direction. It is 
only when a stress upon anexternal body occurs that the engine 
or boat has any tendency to move relatively to that external body, 
and therefore I consider that my statement was essentially correct. 

Your correspondent ‘‘Q.” says that it has been pointed out to 
him that the hands of a man rowing a boat pass over a great deal 
more space than the boat does. They do no such thing, unless at 
some period the hands move towards the stern of the boat faster 
than the boat itself moves forward. In all other cases the hands 
of the rower as viewed from the shore would be ever moving 
forwards, faster of course on the pulling stroke than on the return ; 
but still always moving in the direction of the boat, and they will 
move one mile relatively to the water while the boat moves ono 
mile—a pencil in the hand of the rower, tracing an imaginary line 
one mile long and no more. Take an example. Suppose a rower 
makes thirty double strokes per minute, the motion of the hands 
being 3ft. each way at the uniform speed of 3ft. per second; also, 
suppose the boat to be travelling at the rate of 6ft. per second. 
During the second of pulling, the boat advances 6ft. and the 
rower’s hands move 3ft. nearer the bows of the boat, the total 
motion relatively to the shore being 9ft. On the return stroke the 
boat advances 6ft., but the hands move 3ft. towards the stern of 
the boat, the motion relatively to the shore being only 3ft.— 
9+3=12,6+6=12. The motion of the hands relatively tothe 
shore is precisely equal to that of the boat. If the boat's speed 
be 3ft. per second, then during the second of pulling the boat will 
advance 3ft. and the hands will advance 3ft. nearer the bows, and 
therefore a total of 6ft. relatively to the shore. On the return 
stroke the boat advances 3ft., but the hands move 3ft. towards the 
stern, and they are therefore at the end of the return stroke in the 
same position relatively to the shore as at its commencement. But 
6+0=6, 3+3=6, and the distance travelled by the hands 
relatively to the shore is still the same as that travelled by the 
boat. 


Now, suppose the boat to be impeded so that it only travels at 
the rate of lft. per second, although the rower makes the same 
number of strokes as before. On the pulling stroke the boat moves 
forward lft., and the rower’s hands 3ft., towards the bows. Total 
movement of the hands relativeiy to the shore, 4ft. On the return 
stroke the boat moves forwards lft., but the the hands move 3ft. 
towards the stern, and therefore actually move 2ft. relatively to 
the shore in the opposite direction to that of the motion of the 
boat. The motion of the hands relatively to the shore is, there- 
fore, for the double stroke, 4ft. forwards and 2ft. backwards, a 
total of 6ft., while the boat only moves 2ft.; but this excess can 
only take place when the hands move at some period of the return 
stroke faster relatively to the boat than the boat itself moves rela- 
tively to the shore. 

So is it with the piston of the locomotive. In no ordinary case 
with horizontal cylinders does the piston move a greater distance 
relatively to the earth than does the engine. The extreme case of 
a traction engine is similar to that of the impeded boat, and the 
imaginary pencil in the crosshead would be continually overrun- 
ning its own pencil mark. 

The snail example has nothing to do with the matter at all. The 
pole does not move relatively to the earth, and the snail does not 
return to the same position relatively to the pole, as does a piston 
relatively to the engine. Uneven motion relatively to the earth 
does not matter so long as it is always in one direction. But if at 
any time the motion be reversed, then the amount of that reverse 
motion must be added to the total distance of translation to get at 
the whole distance travelled by the moving hands or piston, as the 
case may be. 

With regard to Mr. C. D. Andrew, I trust that he will not take 
it amiss if I advise him to read what Rankine has to say about 
instantaneous axes in his treatise upon applied mechanics. He 
will then, I feel sure, find no difficulty in understanding that a 
piston does not move fastest when the crank makes right angles 
with the axis of the piston-rod produced. To find the instan- 
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taneous axis of a moving link such as A B, draw a straight line BX 
at right angles to the direction of motion of one end B of the link, 
and also another straight line A X at right angles to the direction 
of motion of the other end A. The point of intersection of 
these two straight lines is the instantaneous axis sought, and the 
velocity of A, is to the velocity of B, as X A is to XB, or since 
the triangles BOC and XAB are similar, as OC is to OB, 
When XA is parallel to X B, as is the case when the crank is 
vertically upwards or downwards, these velocities are obviously 
equal, the direction of motion of the two ends, and therefore of 
the whole connecting-rod, being at that instant horizontal. When 
O B, makes right angles with A, B,, the direction of motion of the 
crank pin is at the instant in the line of the connecting-rod, and it 
is, I should think, sufficiently clear that A,, moving out of the line 
of direction of B,, must of necessity move faster than it, since 
they are rigidly connected. Take an extreme case, and suppose 
the connecting-rod in the position MA. Does not your corre- 
spondent see that a small motion of M in the direction of the 
arrow necessitates a large motion of A horizontally? A, is moving 
faster than B,, in fact the fastest possible, because the ratio of 
OC, to OB, is the greatest possible. 

r. Andrew furthermore says that my statement is misleading 





when I say that there are two points where the velocity of 
pin, fixed in the periphery of a driving wheel, fr} gg 
relatively to the earth, as it may or may not be the case, since it 
depends upon the length of the connecting-rod, My statement is 
in strictly correct under the conditions of the question at issue 
There are always the two points mentioned, unless the connecting. 
rod is infinitely long, which is, of course, absurd—O B, A, is an 
and 0 B,; A; the other position of the crank and connecting-rod’ 
The velocity of A, to that of shy as O B, to OB, or unity, and 
that of As to that of B, is as OB, to OB; or also unity, and the 
piston in both cases is moving towards the guard's van Just as fast 
as the engine moves forwards relatively to the rail, the resultant 
motion of the piston relatively to the earth being nil. Mr. Andrew 
should study this matter a little before making accusations of 
leading stat ts on my part. It is yourcorrespondent’s own 
statement that must have very considerably misled ‘‘A Driver.” 
because it was entirely incorrect. ANTHONY §8. Bower,’ 
St. Neots, Hunts, 12th March. 








Sir,—If I may so far trespass on your courtesy, I should like to 
discuss the points raised by ‘‘Q.” in his last letter. He is quite 
correct in stating that when the crank is in its lowest position the 
locomotive is caused to advance by the pull exerted on the studs 
in the cylinder flange, and thence transmitted through the frames, 

jis must necessarily be the case at any position of the crank below 
the horizontal centre line of the axle. Supposing, therefore, that 
the engine is about to start with one crank in its lowest position 
it is evident that the friction or adhesion of the driving-wheel to 
the rail is too great to be overcome by the pull exerted by the 

iston on the connecting-rod, and is sufficient to cause the engine 
itself to advance by the reaction of the steam on the cylinder 
cover, as before stated. This tendency is naturally greatly 
increased when the engine has fairly waned, by the momentum of 
its mass. But when the crank is in any position above the centre 
line of axle, the conditions are exactly reversed, since the piston 
now has the advantage. 

With regard to the latter part of ‘‘Q.’s” letter, as to the 
distance travelled by the piston, I cannot see in what respect he 
is able to apply the parallel which he draws between the action of 
the piston and that of the snail, which climbs and slips alternately 
on a fixed pole. 

AsI have endeavoured to make clear, the piston of a locomotive, 
which has a connecting-rod of proper length, travels in one direc- 
tion only, viz., that in which the engine is going, and it does not 
go over the same ground twice. The cylinder advances at a 
uniform rate, whilst the piston travels alternately faster and slower, 
but both cover mony 4 the same amount of ground. 

If a parallel case is necessary, we may take that of a man 
running alongside of a locomotive, which is going at a constant 
speed, say, t. per minute. He would copy the motion of the 
piston ; if when the crank were at its lowest position he were to 
walk, his speed gradually increasing in proportion to the rise of the 
crank, until when the latter reaches a dead centre, he is running 
at the rate of 800ft. per minute. As the crank leaves the dead 
centre and rises, his speed will become greater than that of the 
engine in a constantly increasing ratio, until the crank is in its 
highest ition, decreasing from this point until the lowest 
position is reached, when he will in be alongside the wheel, 
which up to this point has been ahead of him. 

If, however, the connecting-rod were unduly short, which it 
certainly ought not to be in a properly designed locomotive, the 
“snail” parallel may apply. In this case, supposing the engine 
were to start with the piston at the commencement of its forward 
stroke, the man’s running would be as follows:—He would start at 
the same rate as the axle, increasing aoe until the highest 
position of crank were reached, thence gradually decreasing until 
the lowest ition were attained, when he would stop dead, take 
a pace backward, stop dead once more, and again commence 
running ahead, almost at the same speed as the wheel itself. He 
would, therefore, find that he could not keep pace with the wheel, 
but would be left farther and farther behind at the end of each 
revolution, in proportion to the undue obliquity cf the connecting- 

> C. D. ANDREW. 
Smedley-lane, Manchester, March 14th. 





THE CHANNEL FROM PRESTON DOCKS TO THE SEA. 


S1r,—In your issue of February 19th you publish a letter from 
Mr. G. H. Roberts, C.E., on the Preston Dock scheme. Mr. 
Roberts therein refers to the channel of the river as running over 
exposed sandbanks; this remark would appear to require a little 
explanation, as it seems somewhat difficult to reconcile the fact of 
the sandbank being exposed and the channel running over it. 
Does Mr. Roberts intend the sill of his canal lock to be exposed 
whilst the channel runs over it? 

An analysis of Mr. Roberts’ productions will show them to be 
ety a with inaccuracies and mis-statements manufactured by 

is fertile imagination. d 

In your issue of March 11tk you publish another letter from Mr. 
Roberts, in which he asks the question, ‘‘ What is the channel!” 
This is explained in his letter of Pebvenr as flowing over “‘ exposed 
sandbanks.” He then refers to Messrs. Robert Stephenson’s report 
of 1837, which I also have seen, and which was also produced at 
the Royal Commission on Tidal Harbours held in 1845. A copy of 
the evidence adduced thereat and the ig thereon I have 
before me. Mr. Roberts states that, after the operations recom- 
mended by Messrs. Stephenson and Sons had been carried out, 
vessels drawing 10ft., 11ft., and even 13ft., came up to Preston. 
This statement may be refuted by an extract from the evidence of 
Captain Ashburn, the Harbour Master at that time, October 15th, 
1845, which is as follows:—‘‘ The Lily steamer draws 5ft., and can 
come up ten days out of fourteen days, the other days she lies in 
the Lytham Dock.” 

The Cambria was registered at 63 tons, and was one of the largest 
vessels coming to the port at that time and after Mr. Stephenson’s 
recommendations had been carried out, and that vessel would 
probably come up on the high spring tides. Captain Richardson 
was master, and gave evidence before the Commission in 1845. 
Mr. Park, at that time engineer to the Navigation, stated before 
the Commission that it was high water at Preston fifty minutes 
later than at Lytham; now, that ph is simult at 
the two places. Mr. Haydock, at that time mayor of Preston, 
stated that on October 13th, 1845, there was a tide of 16ft. at 
Liverpool, a high tide, and there was only 9ft. of water at Preston. 
To compare that with the existing state, I have only to refer to a 
leader in your issue of January lst, wherein you refer to an official 
report of Mr. A. F. Fowler, which states that there is now 22}ft. 
from the bar to the dock during the spring tides, and 12}ft. during 
neap tides at their lowest ; and whereas formerly it took vessels of 
a draught mentioned above two tides to reach Preston, they can 
now accomplish the journey in and out on the same tide. 

Mr. Roberts then says that if vessels of a greater draught than 
18ft. required to reach Preston, a ship canal was absolutely neces- 
sary. At the time Messrs, Stephenson and Son reported, there 
existed an idea for constructing docks at Lytham instead of at 
Preston ; and what Messrs. Stephenson and Sons said was that it 
might be possible to get larger vessels up a canal to Preston than 
up the natural channel of the river when improved, and nowhere in 
their report do they restrict the possibly available draught of 
vessels as being able to navigate the improved natural channel 
to 13ft., as Mr. Roberts states in his letter in your issue of the 
11th inst, 

In 1827 the same firm of engineers reported on the works and 
schemes proposed for the improvement of the river Tees. Referring 
to the idea of canalising a portion of that river, they report as 
follows:—‘‘ With regard to the construction of a ship canal, the 
reporters in any view conceive that it would be attended with so 
much inconvenience to shipping upon the river that it would be 
more advisable to proceed by improving the river itself than, at @ 
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ter expense, to form acanal. In the Thames we have 
met eT thle hasnot been attended with the advantage anticipated. 
The expediency of stopping a vessel’s way and passing her from a 
tidal current through a few miles of canal is very doubtful, 
specially where an additional expense must be incurred in 
teoping the water of the canal at a level proper for the purposes 
vigation.” 
of reverting to Messrs. Stephenson’s report on the Ribble, the 
report’ says:—‘‘ The reat object to be kept in view on the Ribble 
is c preserve unimpaired in all operations for its improvement the 
free admission of the tidal waters and the full benefit of their 
natural action on its bed. The reporters have no doubt or hesita- 
tion in saying that were it not for the powerful influence of the 
tidal current on the shores of Lancashire, the estuaries and 
harbours on that tract of coast would be sanded up with every 
seaward gale.” : ar ' . 
Simultaneously with the publication of Mr. Roberts’ letter in 
your issue of March 11th, wherein the dock level is stated to be 
15ft. below the river bed, you publish an extract from the Preston 
Chronicle, in your col of ‘* Miscell ,” which states that no- 
where is the bed of the river higher than 7ft. 6in, above the dock 
level. Perhaps the fact of my having refuted a few of Mr. 
Roberts’ previous assertions will warn the public and parties inte- 
rested in the navigation of the river Ribble against accepting or 
attaching any importance to any of Mr. Roberts’ assertions. If Mr. 
Roberts will persist in going down the river in launches drawing 
3ft. of water and looking for the deep water channel on “gameet 
sandbanks,” it would be well if the launch and Mr. Roberts were 
in charge of someone better acquainted with the past and present 
condition of the river than Mr, Roberts appears to be. I should 
say that there is as much likelihood of the navigation authorities 
placing buoys on exposed sandbanks for Mr, Roberts’ edification as 
that they will ever place light beacons on the mountain peaks of 
Wales, or even adopt his canal scheme, which would only benefit 
Mr. Roberts and the owners of land through which Mr. Roberts 
oses to construct it, in my opinion. . . z 
P*strand-road, Preston, Lancashire, CoLIn P. FowLer. 
March 14th, 





Sirn,—The remarks set ferth under the above heading in your 
last week’s issue entirely misrepresent the facts in connection with 
the river Ribble. Permit me to give you the following informa- 
tion, taken from my official surveys:—The available depth from 
the sea to the dock entrance is now 8ft. 6in. deeper than in 1883, 
anc is 2ft. below the level of the old dock sill at Liverpool. From 
the bar to Lytham there is a safe navigable channel of 23ft., and 
from Lytham to the dock entrance of 20ft. below high-water level 
of ordinary Fy | tides. The depth at ordinary neaps is 6ft. less. 

For more than two years the various banks in the lower estuary 
have been almost stable, and the Admiralty chart of 1889 sub- 
stantially represents their position and height. In the upper 
estuary there has been accretion in some places behind the training 
walls and denudation in others, but these variations do not affect 
the navigable channel. 

The banks referred to by the writer of the letter are not in the 
navigable channel, and r much the same relation to the 
entrance of the Ribble as the Goodwin Sands bear to that of the 
Thames. His remarks as to the level of what he calls “‘the 
Preston Docks” are obviously absurd, and may be taken for what 
they are worth. 

P.S.—The level of the dock cill is exactly 8ft. below the bottom 
of the present navigable channel. 

A. Fow er, Assoc. M. Inst. C.E., 


March 15th, Resident Engineer, Ribble Navigation. 





ENGLISH AND AMERICAN LOCOMOTIVES. 

Sir,—In your last issue you speak of the proposed trial of a 
Baldwin engine against British locomotives, It would bea great 
thing if some English engines could be sent to the coming World’s 
Fair at Chicago, and there be tried in competition with the pro- 
ductions of the Star-spangled Banner engineers. It would, I 
think, open the eyes of the American people to the many 
imperfections of their own beloved things on wheeis which they 
firmly believe are the most perfect speci of kc tive engineer- 
ing in existence. If any English engines are exhibited at Chicago, 
Ifancy that they will command the pt of the multitude from 
their appearance alone. I fancy if a fair trial on American roads be- 
tween thetwo types of engine oncetook place, that they would use no 
other. I say American engineers are afraid of this ; it would show 
them up‘to the world as not what they claim to be. The only point 
in which their railways are superior to ours is in the matter of 
ong cars—they are certainly more comfortable than ours. 

ut there the superiority ends, t us have a fair trial. The 
rival engines to work exactly the same road with the same weight, 
orto work the same trains on alternate days. The American 
engine to be as nearly as possible the same weight as the English 
one, Then we should be able to show our cousins what is meant 
by economy of coal. 

I do sincerely hope, for the credit of our leading locomotive 
engineers, that they will endeavour to silence once and for 
all the brag of the Transatlantic boasters. A decisive vic- 
tory would mean orders galore to the victorious country. Are 
we afraid of defeat? I do not think so. The North-Western are, 
it is said, going to make an exhibit of their equipment ; but if this 
includes engines, Ido not know. Of course a railway company 
could not be expected to pay for such a competition as proposed. 
Our private locomotive makers ought to combine to send out a few 
engines ; it would mean future business, I am sure. 

South Hackney, March 15th. Not A YANKEE, 








Sir,—I cannot see that your reply touches my point, that an 
American locomotive is twice as powerful as an Bn lish one, and 
bauls, say, 1200 tons for 100 1b. of coal, instead of 600 tons at an 
expenditure of 401b. of coal, it economises more in rent of road 
than it wastes in extravagant coal consumption, You tell me that 
powerful locomotives can only get more work out of the road on 
two conditions: ‘‘ The first is that the road is worked up to its full 
capacity, and the second is that the speeds are the same for botb 
slow and fast trains.” The first point I grant you, but I reply to 
it that, as for many years past the vast bulk of new railway capital 
in this country has been spent not on building new lines but on 
widening or duplicating over-filled old ones, here in England—I 
am not pepe | in or concerning Argentina or Russia—most of the 
important 8 are worked up to their full capacity, arid therefore 
rent of road has become a matter of vital importance. As for your 
second point, it tells in my favour. Where English engines can 
only haul goods trains of x tons at such a speed as to enable them 
to keep their place in the middle of fast passenger traffic, American 
engines can take more like 2 x tons. 
Again, you say that the force of my argument, ‘that it takes 
ho longer to run a long train through a block than a short one,” 
is weakened by the fact that the block system is not in extensive 
use in the United States.” For the life of me I cannot see what 
the block system—as we call it—has to do with the question. 
here is a block system—time block, if not space block—on every 
American line I ever saw or heard of, and you will surely not deny 
that if a —_ quantity of goods has to be sent from A to B in two 
trains With an interval of five or ten minutes between them, the 
road will be occupied for a longer period than if the whole 
quantity had been sent in a single train travelling at the same 
speed. It is not a question of goods only-— still less of grain from 
Chicago to the sea rd, which is a traffic that, I venture to say, 
bulks unnecessarily large to the eye of observers in this country. 
The identically same considerations apply to passengers. The 
North-Western have three expresses out of Euston at 10 a.m., 
yy) and 10.30 respectively; another batch at 2 p.m., 2.10, and 
45; a third at 4, 4.10, and 4.30. Iam quite sure that anyone 
Who knows the weight of fast American expresses—and the old 
fiction that the Yankees could not run fast is pretty well dead by 





this time—will bear me out in saying that an American company 
would be able in each case with two trains to do the work of these 
three expresses ; and I think the traffic management at Euston 
would also bear me out in saying that they would be uncommonly 
glad to get the line free from expresses in each case, say, a quarter 
of an hour earlier. 

I am not an engineer, and have no wish to argue with you ques- 
tions of locomotive construction. But Iam anxious to point out 
that the locomotive department of a railway is only in French 
phrase cocher de fiacre; that it is for the traffic department to call 
upon the locomotive department to produce the machine best 
qualified on the whole to do the work of the line, regardless 
whether that machine is or is not the best possible fuel economiser ; 
and that this is a point of view too little considered in this country ; 
and before subscribing to your conclusion that English locomotives 
are unquestionably best suited for the use of our Colonies, I should 
like to hear what your technica] readers have to say as to the-ver: 
strong testimony given by Mr. Eddy, Chief Commissioner of Rail- 
ways in New South Wales, to the superior merits of the Baldwin 
engines lately imported by him into Australia. 


[Our correspondent quietly assumes that he understands how the 
traffic of the London and North-Western Railway ought to be 
worked better than those who apery control it. The value of 
his opinion, however, depends on his knowledge of all the condi- 
tions that have to be satisfied. How great or how little this may 
be, can ina measure be judged from his utterances concerning 
express trains. If he will make inquiries he will find that these 
trains have different destinations, and that notwithstanding the 
fact that they all follow each other over the same road, excellent 
reasons exist for running them under the present system. Traffic 
managers cannot have everything precisely as they would wish, 
and the convenience of the public is more studied on English lines 
than on those of any other country in the world.—Eb. E.] 





ENGINEERS, ENGINE-ROOM ARTIFICERS, AND STOKERS FOR 
THE NAVY. 


Sir,—The opening paragraph in your article ‘‘ Engineers for the 
Navy,” of 29th July last, stating “ that it had been semi-officially 
announced that the Government, as represented by the Lords of 
the a contemplated effecting important changes in the 

ition of Naval engineers” has not been followed up by any 
improvement in pay, pension, position, or status of the engineer 
personnel, With the exception of a comparatively slight rise in 
the pay of the Engineer-in-Chief, caused not by any sense of his 
value, but through a much larger advance to the Director of Naval 
Construction, neither the statement of the First Lord of the 
Admiralty explanatory of the Naval Estimates 1892-3, nor the 
estimates themselves, provide for any increase to engineers, engine- 
room artificers, or stokers, the Admiralty being satisfied that no 
apprehension need be entertained as far as the engineers are con- 
cerned, while acknowledging that there is a large deficiency in 
engine-room artificers and stokers, and miralile dictu, confessing 
that the deficiency in engine-room artificers is one which cannot 
easily be made good under existing conditions. 

With the exception of some vessels of the Indian marine which 
have been taken over by the Admiralty, the Navy Estimates do 
not provide for any more —_ in commission in 1892-3 than in the 
previous year. They provide for a slight increase in the number 
of engineers, a slight increase in the active list, which will have 
the result of nearly extinguishing the half-pay list, a considerable 
increase in the engineers of the reserve, a slight decrease in 
engine-room artificers, a considerable increase in stokers; the 
number of firemen in the Reserve remaining unaltered, while their 
pay is increased and their position assimilated to that of first-class 
seamen. The proposals made in last year’s Navy Estimates that 
the increase in the establishment should be supplemented by 
arrangements for drawing largely in times of emergency upon these, 
work and daily avocations, specially train them for service afloat 
have not been carried out, and the suggestions to that effect are 
again made, 

The following is a comparison of the engineer personnel of the 
Navy as contained in the Estimates 1891-2 and 1892-3 :— 








1891-2. 1892-3. 
Pay of engineer-in-chief .. ++ «- £1000—1200 .. £1800 
1891-2. 1892-3. 
a ~ 
Active. pond Total. Active. — Total. 
No. of chief inspectors of 
re —-. 5 4 1 5 
No. of inspectors of ma- 
. a 7 6 1 7 
No. of fleet, staff, and chief 
engineers .. .«. .. .. 2  * oo EO OE 8 ae DO 
No. of engineers .. .. .. 290 .. 4 204 .. 290 — .. % 
No, of assistant engineers.. 190 .. — 190 198 — .. 198 
736 10 746 746 4 750 
1891-2. 1892-3, 
Engineers for the fleet .. .. .. .. «2 677 .. oo oc 675 
Engimeer students .. .. 2. «- «2 «+ 16D oo oc oc LSI 


The number of engineers at present are:— 


Chief inspectors of machinery .. .. .. 1. «2 ee ee 5 
I ee ee 6 
Fleet, staff, and chief engineers .. .. .. «2 «2 oe «- 251 
MI ta inet ge) Gre as wks ce: ta ae’ Cae. ste? as 
Assistant enginee’ Pa ee ee a ae ee 


710 
Or a deficiency of 40. Of this number 10 engineers are temporary 
service engineers, and the assistant engineers, who are 44 short of 
the estimated number, include 18 studying at the Royal Naval 
College and 21 who are on probation. 
The numbers of engine-room artificers provided are:— 


1891-2. 1892-3. Decrease, 
Chief engine-room artificers .. a ax es Oe us we © 
Engine-room artificers e. 1255 oo 1952 .. .. 8 

1553 1544 

Increase. 

Stokers .. $8 ae Ue os 10,411 .. 632 
The numbers of the Reserve provided are— 
1891-2. 1892-3. 

a ee ee a 
Firemen .. .. sa ae ae, ae oe Oe 


The numbers borne are given at— 
8ist Dec., 1890. 81st Dec. 1891. 
Engineers er ee ee ee ee a a ee 
Firemen .. . we, oo cq SOD ae «we os 


The general results are that engineers are increased by 4, the 
active list by 10, and those for the fleet reduced by 2, engine-room 
artificers are reduced by 9, stokers increased by 632, and their 
proportion to the seamen from 47°4 to 52°5 per cent. 

The number of engineers of the Reserve given as borne does not 
correspond with the number in the Navy List. Instead of there 
being 127 engineers borne on the 3lst December, 1891, the Navy 
List gives the number at 105, and for the present time at 115, 
comprising 10 senior engineers, 96 engineers, and 9 assistant 
engineers. The numbers were on lst January, 1891, 76; March, 
87 ; June, 88; October, 105; March, 1892, 113, 

The raising of the pay of the Engineer-in-Chief from £1000-1200 
after five years’ service to £1300 contrasts strongly with the pay 
of the Director of Naval Construction, which is raised from £2000 
to £2500, and gives increased prominence to the often urged plea 
that the Engineer-in-Chief is miserably underpaid. The First Lord 
of the Admiralty’s statement says that a careful scrutiny has been 
made of the requirements for and resources and duties of engineer 
officers, and the result is more satisfactory than is generally 
believed. No apprehension need be entertained as far as this 
branch of the service is concerned, nor is any addition to the lists 
necessary. The Admiralty do not give any reason for the faith that 


is inthem orany indicationsof themental process by which the result 
has been arrived at. The only improvement that the general 
public can discern is that the deficiency of 50 on the establishment 
of 746 for 1891-2 has been reduced to 40 on the establishment of 
750 for 1892-3, and this has been arrived at only by the stoppage 
of voluntary retirement. But when it is considered that Admiral 
Sir A. Hoskins, the propounder of the Lascar and oil-can theory, was 
chairman of the investigating committee, the result arrived at is 
easily explained. The statement of the First Lord of the Admiralty 
should be compared with that of the Admiralty and Horse Guards’ 
Gazette, on page 114 of your issue of 5th February last, to the 
effect ‘‘that the dearth of engineer officers is assuming alarming 
proportions, and that it is imperative that the Admiralty should take 
instant steps in the matter if the efficiency of the fleet is not to be 
seriously imperilled.” 

The deficiency in engineers will continue to increase in spite of 
the stoppage of voluntary retirement. The entries of engineer 
students in the last few years have been less than the vacancies. 
Recently there have been a few expulsions, and in 1888 there were 
no entries, The attempt to obtain engineers from engineering 
establishments and technical colleges has, as might be expected, 
failed, so that in course of time the outlook will be serious. The 
Admiralty are again trying to obtain engineers from the same 
source, but their advertisement does not say how many are required. 
It is significant that out of thirty-six assistant engineers appointed 
in 1887 there remain but fifteen, although seven only have been 
promoted, 

In the engine-room ratings there is a large deficiency, and there 
is practically no reserve of firemen or stokers. It is proposed 
therefore to try to create a fireman’s reserve, and the number 
authorised is 700. This statement is misleading, attempts to 
create a fireman’s reserve having been made for some years. 
What is proposed to be done is that the annual retainers of fire- 
men are to be raised from £5 to £6, and that firemen will be 
subject to the same regulations as first-class Royal Naval Reserve 
men, both as to retainers and obligation to drill—but for a less 
period—receiving the same drill pay and allowances. The state- 
ment does not say whether firemen are to be entitled to receive, 
like seamen, a pension on reaching the age of 60. 

The increase in the number of engineer officers of the reserve is 
satisfactory, but they have not come forward to fill the junior 
grades as readily as was anticipated, when the improved conditions 
as to pay, &c., were mm As long as engineers enter the 
Reserve, the claims of Naval engineers for improvement in their 
position will be unheeded, the Admiralty thus obtaining a force for 
emergencies which costs nothing. There is a considerable deficiency 
in chief and other engine-room artificers. There is no reserve, and 
this deficiency will require close attention, and is one which cannot 
be made good under existing circumstances, The acknowledg- 
ment is remarkable, and contrary to the usual practice of the 
Admiralty ; but they have probably learnt engine-room artificers 
are queer people to deal with. 

The principal recommendations are:—That the students at Key- 
ham Engineering College be kept up to the present numbers, 160. 
That the artificer, firemen, and stoker classes be steadily aug- 
mented by direct entry up to 14,000. That the stokers of the 
Royal Naval Reserve be gradually raised to 4000. That the ma- 
chinery for enlisting post drawing the ratings which the civilian 
resources of the community can be trusted to supply in an emer- 
gency be established and kept in efficient working order. No 
suggestions are made as to how these results are to be attained. 
If they are to be carried out many changes in the conditions and 
terms of service will have to be made. 

Upon the whole the statement explanatory of the Navy Esti- 
mates 1892-3 can only be described as highly misleading and opti- 
mistic as far as the engineering branch is concerned, but this fea- 
ture is not by any means a novel one, 

The First Lord of the Admiralty, in the debate on the Navy 
Estimates on the 14th, refused to make any concessions to the 
engineer officers, on the familiar grounds that the Admiralty could 
obtain any number of them. A striking commentary on this 
statement is that in 1890 the Admiralty obtained two assistant- 
engineers for fifteen vacancies, and in 1891, three for twenty-seven 
vacancies. ‘lhe same denials as to the dearth of engine-room 
artificers has been repeatedly made, and is now abandoned. 

Westminster, S.W., March 16th. 





THE DRAUGHT OF VEHICLES. 


Srr,—There can be no doubt that Mr. Brigg is on the right path, 
and I thought so ever since I first saw his apparatus at the Royal 
Agricultural Society’s show last year. I have gone quietly into the 
matter since, and I have arrived at the conclusion that Mr. Brigg 
does not go far enough. I have schemed a better arrangement, 
the details of which I propose to patent. The sketch I send you 
herewith, it must be said, only shows the principle, which of course 
cannot be patented. 

I hold that the line of draught should in all cases pass direct from 
the horse’s shoulder to the ground at the point E of contact of the 
wheel with the road. The trace is shown by the line A in the sketch. 
I make the shafts with a bell-crank lever pivotting at C. To the 
vertical leg I secure the end of the trace; I need a very light 
saddle, and I employ a broad belly-band D, The harder the horse 








has to pull, the more he is lifted up and ene. There is no 
danger, however, of his being lifted off the ground altogether, 
because of course he could not pull if his feet were off the ground, 
and then he would not be lifted up. 

It will be seen that I have shown the horse drawing a cart. I 
would entirely prohibit the use of four-wheeled vehicles except for 
light pleasure carriages, if I had my way, because it is impossible to 
get the line of draught in the proper place. 

I have not yet had an opportunity of testing this plan except 
with models, which give surprising results, I tried a small cart with 
a big dog, but the animal was not amenable, and the results were not 
satisfactory to either of us; but as soon as my experimental cart is 
finished I will let you know how the plan works, 


Colchester, March 16th. L. LAWRENCE, 





SOLIDIFIED PETROLEUM. 


Srr,—I was very mrch interested in the article in your last 
week’s issue dealing with the solidification of petroleum, and its use 
in this form as fuel. I inclose for your inspection a small sample 
of petroleum solidified by me about six months since; it is made 
from ordinary oil, with the addition of 10 per cent. of common 
soap. This article was being introduced as a kind of washing 
soap ; however, nothing came of it. Possibly this method might 
be employed in preparing petroleum for use as fuel. 

H. V. PIcKsTONE. 

2, Todd-street, Higher Broughton, Manchester, 

March 10th. 


(The sample referred to is the ordinary product of the solidifica- 
tion of petroleum by soap, the preparation of which has been 
covered by patents dating back to 1888, if not earlier. The best 
results are obtained by saponifying the oil or fatty acid after it 





a _ mixed with petroleum, instead of adding soap itself,— 
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MILL, CLECKHEATON, 








AFTER THE FALL OF THE 


—_—_—_——... 


CHIMNEY 





THE CLECKHEATON CHIMNEY DISASTER. 


THE woollen and cotton goods industries of Yorkshire and 
Lancashire are carried on in extensive manufacturing 
premises, to which tall chimney stacks are indispensable, 
and it is noticeable to the traveller or stranger passing through 
the various towns in the counties above referred to the great 
number of such chimney erections, which vary so much in 
size and shape that it is rarely two are seen alike in one town. 

Many of these chimney stacks are of old standing, whilst 
others, being of much more recent date, are, as a rule, much 
taller on account of having to comply with the various 
regulations and conditions imposed upon the owners by the 
local authorities, with a desire to minimise what is so com- 
monly termed “the smoke nuisance.”’ 

When once these chimneys are erected no further obliga- 
tion is—as a rule—entailed upon the owner by way of 
periodical inspections, as in the case of steam boilers, factory 
and workshops inspections, &c., and in other matters of 
perhaps not less minor importance ; and although we are of 
opinion that such inspections should be made from time to 
time in the interests of the public generally, still we must 
leave this matter to be dealt with by those in authority with- 
out further comment. 

Great care no doubt is at all times taken to secure a suitable 
position for the erection of a tall chimney, particularly with 
regard to foundations, altitude, &c., but in all cases a careful 
regard is usually paid to the situation of the boiler-house for 
the construction of the flues, &c. Although, as we have 
previously remarked, periodical inspections are not made 
absolute, it is a matter for congratulation that accidents 
caused by the falling of these tall chimneys have been of rare 
occurrence in the country; and of the few instances which 
have come to our notice the county of Yorkshire has been 
particularly unfortunate, for in the year 1882 a dreadful 
accident occurred at Bradford by the falling of one of these 
structures, which was 255ft. high and 24ft. wide at the base. 
By this accident fifty-three persons were killed and about 
seventy injured; but undoubtedly this list of killed and injured, 
large as it was, would have been considerably augmented had 
the accident occurred during working hours and not at 
breakfast-time, which was the case. 

This chimney was built in the year 1862 for the late Mr. 
Ripley—afterwards Sir H. W. Ripley, Bart.—in connection 
with works used for spinning and top-making, and occupied 
by three firms in all. It was originally intended that it 
should be 300ft. in height; and as the land in the im- 
immediate neighbourhood had been honeycombed by coal 
workings, in order to secure a firm foundation four shafts 
were sunk until they passed through the galleries of the coal 
mines below. The hollow parts of the abandoned workings 
were packed with stone, the shafts were filled up with 
concrete, and on this foundation the building of the chimney 
proceeded. When, however, the structure had been raised 
about 70ft. it was noticed that it was getting out of the 
straight, and operations being immediately stopped an expert 
was called in, who was of opinion that the foundations had 
given way, but the masonry of the structure above ground 
had not settled. The chimney was restored to a somewhat 
perpendicular position by the courses of masonry being cut 
through on one side, and after a suitable interval building 
operations were resumed, and completed at a height of 255ft., 
as before stated, in the year 1863. It had an octagonal 
base and was ornamentally embellished, at some little 


| Messrs. Thornton for about fourteen years. 


cost to the strength of the fabric, and a heavy coping con- 
sisting of no less than about 50 tons of ashlar was placed on 
the top of the circular shaft, which had a batter of about 
1 in 90. 

Two or three years after completion it had again to be 
straightened, but no further trouble was experienced until 
towards the end of the year 1882, when signs of bulging in 
the base, with occasional falls of stone, began to take place, 
and instructions were given for the thorough repair of the 
chimney. With this object in view the necessary scaffolding 
was erected, and operations were to have commenced the 
day following that on which the accident happened, which 
was on the 28th of December, 1882, when about 8.30 a.m. 
the chimney gave way before a strong blast of wind and fell 
bodily across a five-storey mill, with the painfully fatal results 
before described. 

Since the date of the above accident, up to the 24th ult., 
nothing of a similar nature has occurred in the Yorkshire 


2 
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SITE OF THE DISASTER 


district, when on this date the chimney stack in connection 
with the works of Messrs. Thornton Bros., machine makers, 
Marsh. Mills, Cleckheaton—although within the boundary of 
the township of Liversedge—which is situate about six miles 
from Bradford and eleven from Leeds, fell, demolishing part 
of the works, and killing fourteen persons and injuring 
several others. 

Marsh Mills are situated on the north side of the Wakefield 
and Bradford road, and abut directly thereon, the chimney 
itself being only about 15ft. from the causeway. Part of the 
premises were leased to Mr. Wesley Barraclough, blanket 
manufacturer, and it was on this portion that the chimney 






fell. Mr. Barraclough has rented room and power from | 


The mill 
which has been partially destroyed is 180ft. in length, 50ft. 
in width, and four storeys in height. The buildings were of 
stone, with pitch pine floor beams and joists, covered with 
boards and 2tin. flags, jointed, and were used for weaving, 


| spinning, &c., employing fifty-five girls and nine men and 


boys. 

At the south end of the main building occupied by Mr. 
Barraclough was the engine-house, in which was a beam 
engine—single—with cylinder 27in. diameter, and 5ft. Gin. 


stroke; and it is a remarkable fact that although the 
chimney fell across this engine-house with such disastrous 
results to the main buildings further on, still the engine 
was little damaged, and continued to work after the accident 
until stopped by the engineer. 

Adjoining this engine - house, and between it and the 
chimney, was a boiler-house containing two Lancashire 
boilers, each 29ft. by 7ft. Gin., the distance from the nearest 
boiler to the chimney being about 10ft. The position of the 
chimney and the foundations were at the time con- 
sidered satisfactory, as the minerals underlying them 
had not been got, and we are informed that this same state 
of things exists to-day. 

We understand that the erection of the chimney was 
undertaken by the late Mr. Joseph Brooke, contractor, of 
Cleckheaton, but no information could be obtained as to who 
designed it, neither are there any drawings—to the know- 
ledge of the owners—in existence; therefore, at present, the 

depths and other ,particulars 
O of the foundations are matters 
49, > of conjecture. 

The chimney, which was 
commenced in the year 1857, 
was completed by a Mr. Joseph 
Armitage, contractor, of Cleck- 
heaton, the reason being that 
i after the suspension of opera- 
L tions as above, the original 

f 9 contractor’s services were 
To Liversodg / fully occupied at the time with 


, 
ned 


lq OF other contracts out of the 
ih neighbourhood, and Mr. Armi- 

/ tage had been previously em- 

/ ployed in the erection of the 

/ mill. It was a circular struc- 


ture, and built entirely of brick- 
work, 179ft. high and about 
18ft. in diameter at the base, 
~ with a gradual batter to the 
top, and, when completed, was 
considered to be one of the 
highest stacks in the Spen Valley. The outer shell was @ 
14in. wall, a cavity of 2ft. betwixt this and the inner shell, 
which was also of 14in. brickwork, the diameter of the flue 
itself being 6ft. Both walls were of solid brickwork through- 
out, the inner one being, as usual, partially lined with fire- 
brick. It has been stated that, unlike most other similar struc- 
tures, this was one in which the holes for the purpose of 
allowing the soot which accumulates between the inner and 
outer shells to escape, were made in the inner shell, and the 
heat getting through these holes had, it was thought, caused 
the outer shell to expand. The stack was finished by a 
massive stone coping, said to weigh about 40 tons. | 
Weare also given to understand that after the chimney had 
attained a height of about 120ft. the structure gave way In & 
single night, which was a very wild one, and subsequently it 
was found that the chimney had “ knuckled,” probably because 
of being green or newly built. On this fact becoming known, 
operations were immediately suspended, and a period of some 
months elapsed before the work was recommenced, and then 
the structure was sawn on one side to make it straight, 
exactly as was the case with the Newlands Mill chimney at 
Bradford, previously referred to. es 
It is stated that a few months ago a stone, weighing about 
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201b., was noticed to have fallen from the structure, and it | men were not at home, and afterwards Messrs. Thornton got 
was subsequently discovered that this stone had become dis- | him to send a man over, who reported “that he did not like 
lodged from underneath the coping at the top, but no fears | the look of the chimney,” and suggested certain things which 


were entertained on this account. 
presenting themselves near the base of the chimney, and 


rumours being heard concerning the safety of the structure, | which had been put before him by Messrs. Thornton. 


the owners decided to consult an expert, and with this object 
in view Messrs. Moulson and Son, of Bradford, were called 
in, the principal reason for so doing being that the structure 
was an old one, and might therefore require some attention 
by way of repairs. 

Messrs. Moulson—who are contractors, and have had 
experience in chimney construction—sent a representa- 
tive, who examined a chimney about five weeks ago. 
This examination took place on a Sunday, the reason being 
that the heat and gases, which necessarily prevailed on 
other days, would then have subsided. Whilst expressing an 
opinion that some repairs were required, no immediate 
danger was anticipated from the report given after the 
examination. As a result, the repairs, as suggested, were 
ordered to be carried out, and it was whilst these operations 
were proceeding that the accident occurred. Workmen had 
been engaged for a few days in taking out the weak brick- 
work and replacing it with sound material. On one side a 
piece of brickwork, from 4ft. to 5ft. in length and 2ft. 6in. in 
depth, had been cut out and new brickwork substituted, and 
another piece was being dealt with in a similar manner on 
the day the accident occurred, when about 4.40 p.m. the 
structure fell with a great crash. It is apparent that the 
upper half of the chimney must have fallen perpendicularly 
upon the large building, while the other half descended 
similarly on its base, burying in its fall the engine and boiler 
rooms beneath, for had it taken a more horizontal position 
in its descent, the engine-house, and probably the whole 
length of the mill, would have been demolished, whereas, by 
its bulging out near the centre, a portion of the premises 
immediately adjoining have been left almost intact—as will 
be seen by referring to the reproduction of a photograph, 
and the plan—causing more serious results to the part of the 
premises wrecked, where the upper portion of the chimney, 
including the heavy stone coping, spent its force in crashing 
through the roof and three floors, the construction of which 
has been previously described. 

Various reasons are locally adduced as to the defects by 
which the chimney was affected, amongst these being ‘ too 
close proximity to the boilers,” “that the foundation has 
been burnt and damaged,” “that a steam exhaust pipe has 
been emptying itself into the bottom of the chimney, which 
is likely to have caused much mischief,” and “that the coal 
underlying the foundations had been worked,” but, as before 
stated, we are assured this is not the case. 

We understand that Mr. Alderman Moulson, Bradford, 
of the firm of Messrs. J. Moulson and Sons above referred 
to, has stated “that he did not approve of the original 
construction of the chimney, the outer shell, in his opinion, 
not being thick enough.’”’ When Messrs. Thornton’s 
representative called upon him, he told him “that the 
work was not in the ‘line’ of his firm, and he had better 
fee two other men whose addresses he gave him.” These 
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Upon one or two cracks | might be done, but these were small operations not affecting 


the stability of the structure, no question with regard _ 
The 
man went over again the Sunday before the accident and 
filled up some holes in the inner shell which should have 
been filled up when the chimney was built. The men resumed 
work on the Tuesday, but not on the weak part. They had 
been taking out some bricks which required to be removed, 
and replacing them with new ones. The weak part of the 
chimney was where the brickwork had become moistened in 
consequence of the contiguity of the engine house, from 
which also a pipe ran tothe chimney. “In his opinion the 
brickwork had gradually become moistened through wate) 
getting into the cracks, and the chimney would have fallen 
whether his men were there ornot. In fact, he did not think 
if Wednesday afternoon had been fine that the chimney 
would have fallen; but if it had not fallen then, probably the 
next heavy rainfall would have brought it down by further 
weakening the moistened part.” 

Considering that the inquiry connected with this matter is 
sub judice, we scarcely think it within our province at this 
stage of the proceedings to express an opinion as to the 
cause of the accident, but in a subsequent issue we hope to be 
able to place further details before our readers. 








HYDRAULIC DIE PRESS. 


Tue illustration shows a new design of hydraulic press, 
made by Messrs. Hayward Tyler and Co., of London, for press. 
ing into cakes all kinds of material, such as chemical powders, 
tea, &c. It makes the cakes rapidly under any required 
pressure, and ejects them automatically from the die-box. 
One, two, or four cakes are pressed at a time, according to 
the size required. The die-boxes into which the material is 
put to be pressed are contained in a revolving table; the 
ilJustration shows two pairs of boxes. The press is also 
suitable for pressing damp or wet materials into dry cakes, 
as there is an arrangement for getting rid of moisture. A 
number of these presses have already been made, and are 
turning out blocks of various materials ranging from 1 oz. to 
21b. each in weight. All the motions of the press are made 
by hydraulic power, and it only requires one connection to 
the accumulator. 

The method of working is as follows :—The valve F being 
opened from the accumulator, the ram G is drawn up by 
the cylinder H. The material is put into the die-boxes A, 
the valve B is opened, and the table then revolves until the 
die-boxes A are exactly under theramG. Thedie-boxes Al have 
now taken the position of A and are ready to be filled. The 
valve E is opened, and the ram G then presses the material. 
The valve D again releases the ram. The table is revolved 
back again by opening the valve C. The finished cakes are 
ejected by the ramI at the same time as the new cakes are 
being pressed. Two boys, one to fill and one to take away, 





and one to operate the handles, can work this press, and pro- 
duce several thousand cakes a day. 








A COLD GALVANISING PROCESS. 


A process for coating iron and steel with zinc at the ordi- 
nary temperature, which presents several points of technical 
interest, has been lately developed by the London Metal- 
lurgical Company. The ordinary method of galvanising, 
consisting as it does in the immersion of the articles to be 
coated in a bath of molten zinc, is by no means free from 
defects. In the first place, the strong tendency of iron and 
zine to form an alloy leads to corrosion of the baths and the 
goods to be coated, while the comparatively high fusing point 
of zinc makes it necessary to work at so high a temperature 
that the temper of hard steel wire is reduced and its tensile 
strength diminished. Both these evils are avoided in the 
new process, while other incidental advantages appear to exist. 
For instance, the tendency to corrode and draw the temper 
of wire for cables is usually avoided, as far as possible, in the 
ordinary hot process by keeping the galvanising bath at the 
lowest temperature practicable, and running the wire through 
as fast as is consistent with obtaining a satisfactory coating, 
practices which induce a considerable waste of zinc on 
account of the rapid solidification of the metal on the com- 
paratively cold wire. Another result of this is that the 
adhesion is apt to be poor, and the coating readily parts from 
the wire when the latter is bent, as it must be during its 
manufacture into wire rope and its subsequent use in thatform. 

The appearance of plate coated by the new method is quite 
different from that of ordinary galvanised sheet. It has a 
more even and somewhat less brilliant surface, there being an 
absence of the highly characteristic crystalline spangles 
usually visible. By the operation of a curious trade supersti- 
tion, this crystalline appearance is regarded as an indication 
of good quality, and possibly the less rational among buyers 
may object to its absence. In the event, however, of this 
drejudice proving too strong to be combated, it would 
probably not be difficult to obtain the wished-for result by 
treating the finished goods with a weak acid in the same way 
is tin-plate is treated for the production of moiré metallique. 
The matt surface which goods coated without subsequent 
treatment present, can be changed into a smoother and 
brighter coating by passage between rollers on removal from 
the bath, the plates then resembling sheet zinc much more 
closely than ordinary galvanised goods. A further result of 
she avoidance of the corrosion inevitable with the ordinary 
method, is that fine wire gauze can be coated by the new 
method, an achievement formerly impossible. 

Direct tests carried out on hard steel wires coated by both 
processes gave the following results :— 

Tensile strength. 
165 tons per square inch. 





Steel wire uncoated... .. .. .. .- «. 

Steel wire galvanised by ordinary process 150 ,, o 

Steel wire coated by new process oc a % se 
The same wire was used throughout, and according to these 
figures suffered no diminution in strength by the London 
Metallurgical Company’s process, while showing a decrease 
of about 10 per cent. when galvanised in the ordinary way. 
These figures would be still more interesting if supplemented 
by those of the torsion test, upon which the users of steel wire 
commonly lay considerable stress. The hardness of the coat- 
ing, as determined by Messrs Stanger and Blount by means 
of the sclerometer, is slightly greater in the new than in the 
old method. Should the results we have recorded be obtain- 
able regularly on the large scale, the advantages of the new 
process will be indisputable, particularly for certain classes of 
goods the treatment of which has hitherto presented some 
difficulty. 








AN IMPROVED HAND PLANER. 





THE accompanying illustration represents a compact, well made 
It planes 12in. long, 
A 


machine designed to do exact work rapidly. 
Yin. wide, and 8in. high, and has a universal planer chuck. 





second size is made to plane 24in. long, 12in. wide, and 12in. high. 
This machine, with a general line of foot and power lathes and 
drill presses, is manufactured by H. L. Shepherd, West Second- 
street, Cincinnati, Ohio.—Scientific American. 








A Gas Strike.—A strike of gas consumers against a supply 
company appears to be almost unique, and on the face of it there 
seems to be more than one reason adducible asthe cause, Yet 
the inhabitants of Marseilles have struck against the local 
gas company—struck in the sense that they have to a large extent ‘ 
renounced the use of gas, and for the time being returned to the 
primitive oil lamps. No less than 3000 gas consumers recently 
met to consider their grievance against the company, which 
apparently amounts to a demand for a reduction in the price of 
gas of from 33 centimes per cubic metre to 20 centimes for light- 
ing, and 15 centimes for motive power purposes. In the meantime 
the consumers have, as already mentioned, resorted to oil as their 
illuminant, and they seem determined not only to obtain the 
desired reduction, but also to endeavour to compel tae company to 
reimburse the town a certain amount of money which is alleged to 
have been assigned to it by an agreement concluded in 1863. It 
is said that it was evident that the grievance was not only the price 
charged for gas, but also that political and electrical interests were 
concerned in the dispute. It was resolved to request the support 
of all constitutional bodies, with a view to the authorisation of the 
construction of conduits in the streets for the distribution of 





electrical energy for lighting and power purposes. 
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RAILWAY MATTERS. 


A company has been formed called the International 
Railway Carriage Heating Company, Limited, for heating railway 
carriages by the locomotive exhaust, a system which is put forward 
as Lieutenant Graydon’s invention. 


Tue directors of the London, Brighton, and South 
Coast Railway have accepted the tender of Messrs. Wm. Arrol 
and Co., of 32, Victoria-street, London, and Dalmarnock Ironworks, 
Glasgow, for the renewal of the Shoreham Viaduct. 


Srr Henry Locu, the Governor and High Commissioner 
of Cape Colony, has left for Molteno to — the Eastern Railway 
Junction connecting Cape Colony with the Free State, and thus 
placing the Free State within twenty-two days’ reach of England. 


A COMMITTEE, appointed by the North Staffordshire 
Chamber of Commerce, the Coal and Ironmasters’ Association, and 
Messrs. Brunner, Mond, and Co.. to confer with the North Stafford- 
shire Railway Co. and the Board of Trade, with reference to the 
rates and charges under the Railway and Canal Traffic Act, 1888, 
have just come to an arrangement with the North Staffordshire 
Co, for the regulation of future rates and charges, and at a 
representative meeting of the traders of North Staffordshire last 
week the chairman was authorised to sign an ment on 
behalf of the meeting. It would be well if other districts could 
enter into like mercantile arrangements with the railway 
carriers. 


Information has been received of the completion of 
a very important railroad in the Republic of Peru, by which the 
inhabited provinces of that country are brought in direct com- 
munication with the head of navigation of the Amazon River, and 
thus to the Atlantic Ocean. The new railroad is an extension of 
the famous Oroya Railroad, which was constructed by Henry 
Meiggs, and has been considered a great triumph of engineering, 
and one of the wonders of the world. The Oroya road runs from 
Callao, Peru, to the town of Oroya, from which the new line 
extends to Port Tucker on the Pichis River, with a branch of the 
Amazon. A commission appointed by the Congress of Peru, in 
October last, has recently made a journey over the line, and make 
a very favourable report. 


An electric tender is now attached to the vestibuled 
limited train between Chicago and Milwaukee. ngineering News 
says this is a steel car, 33ft. long, 9ft. wide, and weighing 65,000 Ib. 
It contains in one of its two compartments a tubular boiler 
13ft. 9in. long, with its furnace. In the other compartment are a 
Westinghouse engine, an Edison dynamo, a steel water tank, and 
all the apparatus necessary for equipping a small electric light 
station. The boiler is used for supplying steam to the dynamo 
engine and for heating ten cars in the train. In summer the 
tender is to be detached, and the dynamo, placed in the baggage 
car, will be run by steam from the locomotive. The dynamo 
usually supplies 154 lights, one over each chair in the drawing- 
room car and one in each sleeping berth. 


From the report of the directors of the London and 
North-Western Railway for the half-year ending 3lst December 
last, it appears that the omen owned 2323 engines, 1750 
tenders, the coaching stock included 1752 first-class and composite 
carriages, 215 second-class, 1974 third-class, 550 horse-boxes, 
648 carriage-trucks, 703 brake and parcel vans, and 36 travellin 

t-offices and post-office tenders. The s stock includ 
F700 goods wagons, 2351 cattle wagons, and 3099 wagons belong- 
ing to the locomotive department. The company also possessed 
503 parcels carts, trucks, &c., 3016 carts and lorries, and 40,531 
sheets, and 3568 horses. The duplicate working stock consisted of 
325 engines, 392 first-class and composite carriages, 41 second- 
class, and 639 third-class. There were also 3 duplicate travelling 
post-offices, 45 horse-boxes, 103 carriage trucks, and 148 brake and 
parcel vans. 


A pEcapop “ pusher” engine for helping trains up 
heavy grades has been built for the Burlington and Missouri River 
Railroad by the Rogers Locomotive and Machine Works, of Pater- 
son, N.J. The engine, which has been illustrated in the American 
railway papers, has ten wheels, all coupled, with a total weight 
of 150,300 lb. available for adhesion, and the middle ir have 
blind tires. The fire-box is of the Belpaire type, with radial stays, 
and Iowa coal is used for fuel. The tender is of the ordi 
pattern, carried on two four-wheel trucks. The engine is fi 
with the Westinghouse tender and train brake and the American 
driving wheel brake. The leading dimensions and particulars of 
the engine are as follows :—Cylinders, 22in. by 28in.; diameter of 
wheels, 3ft. 4in.; diameter of boiler, 5ft. 8in.; form of fire-box, 
Belpaire ; size of fire-box, 1lft. by 3ft. 5in.; tubes, number, 229 ; 
tubes, diameter, 2hin.; tubes, length, 14ft. 6in.; boiler pressure, 
160 Ib. per sq. in.; grate area, 37°5 sq. ft.; heating surface, tubes, 
21720 sq. ft.; heating surface, fire-box, 180-0 sq. ft.; heating 
surface, total, 2352°0 sq. ft.; wheel base, 17ft. 10in.; weight in 
working order, 150,3001b.; capacity of tender tank, 3480 galls. 


Tue New South Wales railway returns for the quarter 
ending December 31st, 1891, contrast favourably with those of the 
other Colonies, and show the flourishing condition of our railway 
system, notwithstanding the many difficulties with which the 
Commissioners have to contend. The revenue during the tsa 
quarter was £965,321, inst £914,141 ane the corresponding 
period last year, the number of passengers and tonnage of goods 
and live stock displaying a large increase. The increase of 
£51,090 on the quarter would have been larger but for the 
decrease in first-class passenger and general merchandise traffic. 
There has also been an increase of expenditure, principally in the 
locomotive department, the extraordinary strain which has still to 
be put upon the worn-out engines, and the heavy re 
nection with the wagon stock, involving a cost of £22,727 during 
the quarter. There has also been an increase of expenditure in 
connection with the extension of the absolute block and inter- 
locking systems. It may be mentioned that the railway traffic, 
which amounted to £2,208,294 in 1887, reached a total of 
£3,091,687 in 1891, an increase of 40 per cent. The tramway 
statistics are equally favourable. 


Waite 1891 has indeed been comparatively a dull year 
in this respect, says the Railway Age, our records now show that 
new track has been laid in forty-three States and Territories on 249 
lines and branches to an aggregate of 4168 miles. This increases 
the railway system of the United States to 171,000 miles. Since 
the year of our greatest railway building, 1887, when nearly 13,000 
miles of new lines were added, the falling-off in construction has 
been very rapid, the new mileage for each of the last five years 
being as follows:—1887, 12,878; 1888, 7066; 1889, 5706; 1890, 
5739; 1891, 4168. In 1886 there were 8018 miles added, and in the 
following year the construction increased over 50 per cent. ; but the 
four years preceding 1886 showed an era of diminishing railway 
building more marked than that of the last five years, the new 
mileage footing as follows :—1882, 11,569; 1883, 6743; 1884, 3924; 
1885, 2982. It appears, therefore, that in two only of the last ten 
years the addition of mileage was less than in 1891. In those ten 
years the increase aggregated 68,800 miles, or an average of 6880 
miles per year. It will be found that the only portions of the 
country in which no new track was laid are the States of Connecti- 
cut, Delaware, Nevada, and Mississippi—the latter showing in 
strong contrast to the other Southern States in which the activity 
bas been nctable. The States which have added the greatest mile- 
age are:—Pennsylvania, 26 lines, 260 miles; Georgia, 13 lines, 237, 
and soon. It is notable that the length of lines average only 16-7 
miles, showing that the work of the year has been chiefly in the 
building of short extensions and br , although several main 
lines of importance have been completed or extended, 
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NOTES AND MEMORANDA. 


In Greater London last week 3344 births and 2253 
deaths were registered, corresponding to annual rates of 30°3 and 
20°4 per 1000 of the estimated population. 


Tue Electrical Magazine of January, 1846, in giving 
an account of the p ings of the Paris Academy of Sciences 
mentions a communication from M. Dujardin, a method 
conceived by M. Mans, a Belgian engineer, of employing the 
electrical telegraph for controlling the progress of railway trains by 
a simple arrangement. It was stated that the place of the train 
would be at all times known, and also the time it had taken in 
going from place to place. 


THREE extraordinary elephants’ tusks are now on view 
at Messrs. Rogers and Sons, the well-known cutlers. One is 9ft. 
long, 2lin. wide, weighs 161 lb., and is valued at £150. Another 
is still longer by 3in., but its girth is lin. less, its weight 1301b., 
and its value £120. The third has just arrived from the Congo, 
and is a grand specimen. It is 8ft. 8in. long, and 2lin. wide, 
weighs 1601b., and is valued at £150. The hollow end is only 
2ft. 6in., leaving a length of 6ft. 2in. of perfectly solid ivory. 


In London, last week, 2510 births and 1808 deaths 
were registered. Atlowing for increase of population, the births 
were 282 and the deaths 80 below the average numbers in the 
corresponding weeks of the last ten years. The annual death-rate 
in the London area last week per 1000 from all causes, which had 
been 20°7, 22°4, and 18:9 in the preceding three weeks, rose last 
week to 22°1. During the four weeks ending on Saturday last the 
death-rate averaged 21°0 per 1000, being 1°5 per 1000 below the 
mean rate in the corresponding periods of the ten years 1882-91. 


THE use of coal tar for water-proofing masonry is 
recommended by a French technical journal. For surfaces ex- 
—s to the air it is advised to apply from one to three coats 

iling hot. Its durability is ete | by adding a small propor- 
tion of india-rubber dissolved in benzine. If the colour of the 
coating is objectionable it may be dusted with plaster of Paris 
before drying. Where surfaces are to be cove with earth a 
single coating of tar made thick by blazing is preferable. A small 
quantity, two or three gallons, is brought to a boiling temperature 
and lit at the surface. It is allowed to blaze and kept constantly 
stirred at the same time until the volume is considerably reduced 
and it becomes pasty on cooling. The product is spread as 
rapidly as possible with a large flat brush, which is dipped often 
to prevent cooling. A single coat applied in this manner adheres 
firmly to even the smoothest surface. 


Weritine on the bursting of water pipes by freezing, 
Dr. Tyndall states that the air does not play a sensible part in the 
bursting of water pipes. In his early days he was accustomed to 
give expression to the apparent paradox that there is no such thin 
as real uniformity in nature. In pipes consider: 
‘almost uniform,” the slightest accident, says Tyndall, on the 
interior surface, a speck of dirt, for example, will start the crystal- 
lisation at one point rather than at another. That the freezing 
should occur with absolute uniformity throughout a water pipe he 
regards as physically impossible. Specks of dirt will cause some 
portions of a pipe to be filled by a solid plug, while other portions 
continue filled with water. Spaces of liquid he considers sure to 
occur now and then between the ice plugs, and if the latter be of 
any length, it would require a considerable force to push them 
longitudinally through the tube. This resistance of the ice to 
longitudinal motion may be so great and the force brought into 
action so intense that the tube will be torn asunder across the line 
of least resistance. 


Ata recent meeting of the Berlin Physical Society, 
Professor Neesen gave an account of measurements of latent heats 
of evaporation which he bad determined by means of a condensa- 
tion-calorimeter. In these experiments a small quantity of the 
fluid under investigation was allowed to evaporate «x vacuo for 
one or two minutes while resting on the surface of mercury in 
such a way as not to be in contact with the walls of the containing 
vessel, ure water gave a latent heat of evaporation which 
corresponded closely with that obtained by Regnault. Dilute 
solution of sodium chloride—one molecule of the salt per litre of 
water—gave a result which was nearly the same as for water, but 
slightly greater. As the percentage of salt in solution was 
increased—up to four molecules per litre—the latent heat of 
evaporation rapidly diminished. A series of alcohols have similarly 
been examined, but the values for these are not accurately deter- 
mined. Naturesays it was found that in general the latent heat of 
evaporation is greater during rapid than during slow evaporation. 
The condensation of the vapours on the walls of the vacuous space 
was recorded by the movement of the calorimeter scale. 


An extraordinary archzological find is reported from 
Helsingfors, in Finland. It consists of a huge chest with compli- 
cated fastenings of iron, which, together with the other details of 
its structure, point to a date early in the middle On being 
opened, the St. James's Gazette says, it was found to contain a 
quantity of ancient ironwork and a large roll of parchments, which 
wereat once placed in thecustody of M. Nicolas Rizeff, one of thechief 
magistrates of the town. The manuscripts begin with the follow- 
ing words :—“‘ Suger presb. abb. S. Dion dixit ...” Thencomesa 

plete and detailed treatise in Latin on steam considered as a 
force and on its applications—in short, a very accurate discourse on 
modern physics, It is stated that the ironwork forms a rudimentary 
steam engine, the cylinders, pistons, and other parts of which had 
been taken to pieces, but are wonderfully fashioned, considering 
their antiquity. Each piece bears the inscription, ‘* Suger parens 
Gallia fecit.” Suger was the well-known administrator under 
both Louis VI. and Louis VII. During the absence of the latter 
in the Holy Land he acted as Regent, and for his able services 
received from the King the title of ‘‘ Pére dela patrie.” He him- 
self died in 1152, when on the point of starting on a crusade. It 
will indeed be a great triumph for France should it be proved 
that the Marquess of Worcester, Savery, Newcomen, and Watt 
were anticipated by a Gallican monk of the twelfth century. 





THe causes which affect the movement of sand and 
silt on sea shores are so numerous, and their resultant effects so 
well balanced, that if one of the former be increased or diminished 
the combined result may be completely reversed. Writing to 
Nature on this question, Mr, A. fh. Hunt says:—“I have just 
come across an interesting instance. For more than twenty years 
I kept a 6-ton boat in the tidal harbour here ”—Torquay—“ where, 
when at her moorings, she took the ground in all weathers twice a- 
day without any damage whatever. Since the erection of the new 
harbour arm the silt has been cleared out of the harbour, leaving 
a hard bottom, and the coxswain of the lifeboat informs me that a 
boat moored in my old berth sprung a leak in a few days and had 
to be removed. e mode of accumulation of sand on the Torre 
Abbey beach is also changed in character. I cannot but think 
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MISCELLANEA. 


Messrs. Browert, LinpLEy, anp Co., announce that 
they have changed their address from Sandown Works, St. Simon- 
street, Salford, to Patricroft, Manchester. 


For the Isle of Man International Exhibition 1899 
Mr. George North, 90 Queen-street, London, E.C., has been 
appointed representative for London and the South of England 

e exhibition will be opened on the 4th of July next, ? 


ExursiTors at the Royal Agricultural Society’s show 
to be held at Warwick, from the 18th to the 24th June next, are 
reminded that applications for space in the implement depart- 
ment at that meeting must be made by Friday, 1st April. 


Masor W. B. G. Bennett, borough engineer of South. 
hampton, who met with an accident three months ago, has now so 
far recovered as to be able to return to his duties, which have been 
carried out during his absence by the assistant borough engineer 
Mr. A. D. Greatorex. 5 


AT a meeting of the Birmingham Association of Sty. 
dents of the Institution of Civil Engineers held on the 3rd inst.. g 

per was read by Mr. H. Shoosmith, A.M.I.C.E., on “Stability 
of Walls,” which was illustrated by numerous diagrams, An in- 
teresting discussion followed. 


At a meeting of the Chemical Society, on the 3rd inst, 
an address was read which it was proposed to present to Professor 
Bunsen, who has now been fifty years a Foreign Member of the 
Society. Among those who sign it all those who have been his 
pupils are, as far as possible, to be included. 


Tue National Telephone Company has arranged to 
purchase the business of the Sheffield Telephone Exchange Com- 
pany. The vigorous rivalry between the two undertakings will 
therefore, come to an end on an early date. The double wire 
substitute for earth returns should be the next purchase, 


An International Horticultural Exhibition for the dis. 
play of flowers, Ea and seeds from all parts of the world, and 
of horticultural buildings, conservatory and greenhouse apparatus 
and implements, will open at Earl’s Court on the 7th May. Mr, 
G. A. Loveday, 11, Grocer’s Hall-court, Poultry, is the hon, 
secretary. 


Ir is reported in America that near Newcastle, New 
Brunswick, ‘a deposit of natural paint—96 per cent. oxide of 
iron—has been discovered, and so pure that it does not require 
refining, or even manufacture, since it is ready for mixing with oil 
in the proportion of 2 Ib. of paint to a gallon of oil.” It is curious 
that they did not at the same time find a stream of linseed and 
boiled oil and a bed of natural driers. 


Curious views are held on some matters in the 
United States. The Engineering Record says:—“A St. Louis 
Court has before it a novel case for adjudication. An electric 
light and power company brought suit for theft of electricity by 
bridging wires entering a store before the wires entered the 
meter. The defendant raised the point that electricity cannot be 
stolen, inasmuch as in order to constitute stealing there must be 
an asportation, a condition impossible in the case of electricity, 
which, not being in any wise under control, is therefore not the 

» property, or effects of any one.” 


Borne for water at Sleaford, in Lincolnshire, for the 
supply of some large new maltings for Messrs, Bass and Company, 
of Burton-on-Trent, is being attended with remarkable results, 
At a depth of 156ft. in the limestone beds of the lower volite 
formation, Messrs. Le Grand and Sutcliff, of London, have just 
struck a very powerful spring, which rises to 12ft. 6in. 
above the ground, and rushes out of the bore-pipe 3ft. above 
surface at the rate of over twelve thousand gallons per hour, or 
nearly a ton of water per minute. The spring, it is said, increases 
in strength daily as the boring gets deeper. 


THE progress of the work of driving and lining the 
Vyrnwy Aqueduct Tunnel under the Mersey continues to be most 
satisfactory, as shown by the report to the Water Committee by 
Mr. G. F. Deacon, M.LC.E., the engineer of the works. On 
Tuesday, the 8th inst., it was thought desirable to suspend the 
work in order to let the air-pressure down, for the purpose of 
checking the line of the tunnel, which was found to be correct. 
Notwithstanding this delay, a length of 57ft. was driven and lined 
during the week ending Saturday, the 12th inst., and at the time 
of writing the report the total length completed was about 760ft. It 
— de eh that within a week the driving will be 

nished, 


THE annual fat cattle show which is held in Paris 
before the Mardi Gras, just as the Smithfield Show precedes 
Christmas, suffered from the return of snow this year, for though 
the animals are housed in the Palais de |’Industrie, the imple- 
ments are ex in the open between the building and the Cours 
La Reine. is year the exhibition of implements was specially 
large and excellent; M. Bajac, of Liancourt, showing a newly- 
patented scarifier with ‘‘inusable” teeth, a machine for extracting 
mangold wurtze! without injuring the roots, and an india-rubber 
rake for garden use; while the representatives of the late M. 
Albaret sent threshing machines with balanced hoppers and steel 
beaters, and also a thresher which breaks the straw. Some of 
these things are done by accident by our machines. 


In the House of Commons on Monday, Mr. Ritchie 
ve the names of the Commissioners appointed on the Royal 
Jommission to consider the question of the Metropolitan Water 
Supply. They are:—Lord Balfour of Burleigh (Chairman), Sir 
George Barclay Bruce, C.E., Professor James Dewar, F.R.S., Sir 
Archibald Geikie, Mr. George Henry Hill, C.E., Mr. James Man- 
sergh, C.E., and Dr. William Ogle, M.D., F.R.C.P. The terms of 
the reference are as follows :—‘‘ Whether, taking into consideration 
the growth of the population of the metropolis, and the districts 
within the limits of the metropolitan water companies, and also the 
needs of the localities not supplied by any metropolitan company, 
but within the watersheds of the Thames and the Lea, the present 
sources of supply of these companies are adequate in quantity and 
quality; and if inadequate, whether such supply as may be 
required can be obtained within the watersheds referred to, having 
due regard to the claims of the districts outside the metropolis, but 
within those watersheds, or will have to be obtained outside the 
watersheds of the Thames and the Lea.” 


THE executive of the directors of the Manchester Ship 
Canal Company met recently for the purpose of opening tenders 
for the completion of the work on the first of four sections of the 
canal, which are to be let by public contract. This section extends 
from Runcorn a distance of a little over three miles towards Man- 
chester, and is at present in charge of Mr. H. W. Abernethy, 





that it is a pity experiments are viewed with disfa’ . The 
Torquay inlet and harbour works were eminently adapted for 
reproduction in an experimental tank. The then local surveyor, 
who had practically planned the new works, was anxious to carry 
the experiments out. We begun to consider the details of the 
experimental tank, when my intended colleague told me that 
superior authority ‘did not favour’ the idea, and it was useless to 
proceed further. I am now informed by practical seafaring men 
that the present plan must ultimately be amended, and clearly at 
considerable cost. Whether this be so or not, the question could 
have been decided in a tank in a few minutes, at the cost of, say, 
£15. The experimental tank for waves playing upon beaches was 
the suggestion of the late Mr. W. Froude, CE. F.R.S., so it is no 
mere fad of an unprofessional outsider. ’ 





resident engineer. Seventeen firms applied to the company for 
specifications and quantities, and fourteen firms have sent in 
estimates. These will be duly examined and com with the 
estimates prepared by the company’s engineers. In the course of 
a week or so the name of the successful firm will be announced. 
The remaining sections will afterwards be let in the same way. 
No. 2 is over four miles long, and extends from the end of the first 
section to Latchford Lock. The next length, from Latchford Lock 
to a point east of Warburton, is so nearly finished that the 
company will themselves undertake the remaining work, This 
portion of the canal covers over five miles. No, 3 contract extends 
from Warburton to Barton Locks, also a distance of about five 
miles ; and the fourth contract includes the line of canal between 
Barton Locks and Manchester. 
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Duane-street. 
PUBLISHER'S NOTICE. 

** With this week’s number is issued as a Supplement a two-page 
“engraving of the Thames Tunnel at Blackwall. Every i Mg 
issued by the Publisher includes a copy ¥ the “ve R 
and subscribers are requested to notify ‘act should they not 


receive Ul. 


25th, at 7.80 p.m. Students’ meeting. Paper, ‘The Seafield Dock and 
ja Kirkcaldy and District Railway,” by G. Lambert Gibson, Stud. 


Tue Sanitary Institute. —Tuesday, March 22nd, at the Parkes Museum 
W., at 8 p.m. Pape | Law: English, Scotch, and Irish; General 
Enactments; Public Health Act, 1875; Model Bye-laws, &c.,” Professor 
A. Wynter Blyth, Barrister-at-Law, M.R.0.8., Medical Officer of Health 
for St. Marylebone. Friday, March 25th. ‘“ Sanitary Laws and Regula- 
tions Governing the Metropolis,” Professor A. Wynter Blyth, Barrister-at- 
Law, M.R.C.S., Medical Officer of Health for St. Marylebone. 

Society or Arts.—Monday, March 2lst, at 8 p.m. Cantor lectures: 
“The Uses of Petroleum Prime Movers,” by Professor William 
Robinson, M.E., Assoc. M. Inst. C.E. Lecture IV.—Oil fuel and gascous 
fuel for steam boilers—safe heavy oils ilable—Diff t thods of 
burning oils—Injector burners—Evaporative 
tages and disadvantages of liquid fuel on s ips—Transport and 
storage of petroleam—Other uses of petroleum for power purposes. Wed- 
nesday, March 28rd, at 8p.m. Or 7 ting. ‘‘ Manufacture and 
nag Application of Flexible ae by Gilbert R. Redgrave. 





wer of oil fuel—Advan- 
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TO CORRESPONDENTS. 


Registered Telegraphic Address, ‘‘ENGINEER NEWSPAPER, 
LONDON.” 





*,* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in t answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

*," Wecannot undertake to return drawings or manuscripts; we must there- 
fore request correspondents to keep copies. 

*," All letters intended for insertion in Tuk ENGINEER, or containing ques- 
tions, should be accompanied by the name and address of the writer not 
necessarily for publication, but as a proof of good faith. No notice what- 
ever can be taken of anonymous communications. 

J. P. C.—Not at present. 

J. E. (Pulleys).—Jt would be so easy to give you particulars that might 
lead you astray that we must decline to advise you. You say nothing 
about the power to be transmitted, what is to be driven, nor, in fact, de 
you give any information which is sufficiently complete. At the best of 
times, friction pulleys are troublesome to work, and if you have no 
experience we advise you to place yourself in the hands of some respectable 
firm making friction pulleys a speciality. 





ENVELOPE MAKING MACHINERY. 
(To the Bditor of The Engineer.) 
Sir,—We wish to obtain names of makers of envelope-making machines. 
Can you help us to obtain these ? W. D. 
Hertford, March 15th. 
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A complete set of Tut ENGINEER can be had on application. 

In consequence of the reduction of postage on newspapers to one uniform 
rate for any destination outside the United Kingdom, Foreign Subscrip- 
tions will, until further notice, be received at the rates given below :— 
Foreign Subscribers paying in advance at these rates will receive 
THE ENGINKER weekly and post free. Subscriptions sent by Post-office 
Order must be accompanied by letter of advice to the Publisher. 

Tun Paper Copizs— 


Half-yearly .. oo «- £0 188. Od. 

Yearly ee «- £1168. Od. 
Taick Paper Copizs— 

Half-yearly .. £1 0s. 8d. 
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*,” The charge for Advertisements of four lines and under is three shillings, 
for every two lines rds one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven When an advertise- 
ment measures an inch or more, the charge is ten shillings wer inch. All 
single advertisements from the country must be accompanied by a Post-office 
Order in payment. Alternate Advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition. 

Prices for Displayed Advertisements in “ ordinary” and “' special” position 
will be sent on application. 

Advertisements cannot be inserted unless delivered before Six 
o'clock on Thursday evening; and in consequence of the 
necessity for going to press early with a portion of the edition, 
ALTERATIONS to standing advertisements should arrive not 
later than Three o'clock on Wednesday afternoon in each week 

Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. Sydney White ; all other 
letters to be addressed to the Editor of Tak ENGINEER. 








MEETINGS NEXT WEEE. 


Tue Institution oF O1viL Enoineers.—Tuesday, March 22nd, at 25, 
Great Geo treet, Westminster, 8.W., 8 p.m. meeting. 
Paper, ‘On Mean or Average Annual Rainfall, and the Fluctuations to 
which it is Subject,” by Alex R. Binnie, M. Inst. C.E. Friday, March 





y, March 24th, at 430 pm. ni section. “The Opium 
Question,” by G. H. M. Batten, formerly of the Bengal Civil Service. 








DEATH. 


On the 4th inst., suddenly, at Akhoyapada, Orissa, JosepH PRENDER- 
Gast, C.E.—P.W.D. Bengal—younger son of John Coy, Leicester. 
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BOILERS IN THE NAVY. 


Tue House of Commons went into Committee of 
Supply on the Navy Estimates on Monday night. We 
have already described the Admiralty programme, and 
need not now refer further to it. The debate on Monday 
night was interesting, principally because it was largely 
devoted to the all-important question of boilers for ships 
of war. Everyone ame that the recent history of 
steam trials presents a dismal record of failures; and it 
was not necessary that a member of Parliament should 
be an engineer to enable him to put very unpleasant 
questions to Mr. Forwood. It cannot be said that his 
reply was altogether satisfactory. Indeed, it contains as 
little information as possible. His main contention is 
that the boilers break down because too much is expected 
from them. In order to obtain excessively high speed 
excessively high powers are required. ‘ Speed,” said 
Mr. Forwood, “‘ was talked about, and it was said that as 
such-and-such a vessel went 20 knots, why did another 
go only 18 or 15? These remarks could come only from 
persons who were not well informed as to what was 
meant by the relative speeds of vessels. The particulars 
of the progressive trials of one of our recent ships would 
show what was meant by an increase of speed. The 
Edgar had a displacement of 7350 tons. That vesselattained 
9} knots with an indicated horse-power of 890. Increasing 
the speed to 14 knots raised the horse-power to 3000; 
194 knots made it 10,000; and 20 knots 13,000. It would 
be impossible, in the limited space available in vessels of 
war, to provide room for the enormous boilers in use 
in the mercantile marine. In order to provide such 
enormous vessels as the Edgar with boiler-power sufficient 
to develope 13,000-horse power and to drive her through 
the water at 20} knots, the boilers if similar in construc- 
tion to those used in the mercantile marine would weigh 
some 800 tons.” Mr. Forwood failed to point out to his 
hearers that there is nothing exceptional in the case of a 
man-of-war. In a merchant vessel very high speeds 
require very high powers, while for slow vessels extremely 
moderate powers suffice. 13,000-horse power are 
needed for the Edgar or any other war ship, the proper 
course to pursue is to provide sufficient boiler power, and 
to accept the inevitable in the matter of weight. But in 
truth neither Mr. Forwood, nor any other Government 
goer ever refers in public to the pith and marrow of 
the whole matter. Marine boilers in the Navy fail 
in a way to which there is no parallel in the mer- 
chant service. Mr. Forwood admits that the boilers 
have been made too light for the work, and an 
addition of 20 per cent. in weight has been per- 
mitted in recent practice. This does not refer to scant- 
lings. It really means that the boilers will be bigger. 
But this does not cover the whole ground. In the mer- 
cantile marine boilers are worked with perfect safety 
with forced draught up to about fin. of water pressure. 
Their power is increased by some 50 per cent. in conse- 

uence, as compared with that obtained under natural 

aught. For an example of recent mercantile practice 
we cannot do better than refer our readers to the parti- 
culars concerning the s.s. City of Dundee, which they 
will find in our impression for February 26th. They 
will there see how little space is taken up by the boilers 
in proportion to the power exerted by the engines. But 
unfortunately, in the Navy a forced draught pressure of 
even half an inch of water has in several cases sufficed 
to set the tubes leaking. The fact has not been made 
public, but we believe that there isno doubt about it. It 
is rumoured, indeed—but we cannot say with how much 
truth—that even with natural draught several boilers in 
the Navy are continuously in trouble. The obvious con- 
clusion is that the boilers are faulty in design. It is 
extremely unlikely that either the workmanship or the 
material are to blame. Indeed, we know that the ends 
of the tubes are not unfrequently turned to make them 
a dead fit in the tube plates before the expander is used, 
a thing never done with the boilers of merchant vessels. 
The evil has grown to such proportions at last that a 
committee of investigation has been appointed, which 
includes among its members Mr. Milton, chief engineer 
surveyor to Lloyd’s, Mr. Samson, of the Board of Trade, 
Mr. Manuel, Mr. Humphreys, and three naval engineers, 
the whole under the chairmanship of Admiral Buller. 
Experiments are also being carried out with the view of 
discovering some means of protecting the tube plate from 
the direct action of the flame. Another expedient con- 
sists in fitting the back end of each tube with a copper 
sleeve, so that steel does not come in contact with steel. 

Mr. Forwood explained how it was that small—we 
prefer to use that word instead of “ light,” which conveys 


. 





@ wrong impression—boilers came to be used in the Navy. 
“The engineers of the Navy asserted that, if they were 
allowed to adopt a new form of boiler, they could guaran- 
tee a power of no less than 8500 horses with boilers 
weighing 196 tons, whereas the existing boilers, which 
only gave 5000-horse power, weighed 248 tons. Permis- 
sion to make the experiment having been given, the 
Australia and the Galatea were fitted with the new 
boilers, with the result that their trials were most satis- 
factory. The consequence was that other boilers of the 
new type were ordered.” There is reason to believe that 
Mr. Forwood has not been put in possession of all the 
facts, and we advise him to ask whether it is or is not 
true that, although the boilers of the Australia were for 
a short time satisfactory, they did ultimately fail, and 
that to such an extent that forced draught cannot be used 
on board her. Concerning the Galatea we have no infor- 
mation. The new type alluded to is not really new. It 
is neither more nor less than the old double-ended 
boiler, which is, of course, much lighter in propor- 
tion to the heating surface than two single-ended 
boilers with the same surface would be, seeing that 
one combustion chamber does instead of two, that 
one back-plate only is required, and that the shell may 
be less by some inches than double the length of a single 
boiler. But not content with this, only a single combus- 
tion chamber was used with six furnaces opening into it, 
while the tubes extended in horizontal rows right across 
the boiler. They were not staggered in the tube plates, 
and it was assumed that circulation could go on up 
through the tube bed. The only means of access to the 
furnaces was by the manholes on the boiler fronts. This 
type of boiler was a disastrous failure. If double-ended 
boilers are to be of use, they must be made with a combus- 
tion chamber to each pair of furnaces. But by far the 
best results are got when each furnace has a combustion 
chamber to itself. This, however, means much additional 
weight, for sufficiently obvious reasons. Mr. Forwood’s 
explanation refers after all to only one episode in the 
history of Naval boiler engineering. The work of cutting 
down weights had been in progress for years. 

Up to the present tolerable success has attended the 
effort to use forced draught with single-ended boilers, but 
it is nothing like the success of similar boilers in the 
mercantile marine, for some cause which awaits ex- 
planation. It may be said that in the Navy air pressures 
50 per cent. less than those adopted in the mercantile 
marine are alone admissible. Various explanations 
have been put forward to explain this. Two commend 
themselves to us as deserving of consideration. One is 
that the best Welsh coal is burned almost exclusively 
in warships, and that produces a sharper and more 
cutting heat than the North-country and Scotch coal 
burned in merchant steamers. The other reason is that 
the boilers are smaller in diameter, and the tube plates 
are much stiffer, and more crowded towards the outer 
edge with tubes than is the practice in merchant ships. 
There are two causes that will set a tube leaking. The 
first is that it shall dilate more than the hole in the 
tube plate, to such an extent that it will expand that 
hole. The next time the temperature falls the tube will 
contract, but the hole in the plate will not contract to 
the same extent. The result is a leak. The second 
cause is the shifting endways or slipping of the tube in 
the plate, and this will certainly occur unless the plate 
is left room to “breathe.” If, for example, it was possible 
that the tubes should all be made tight at the smoke-box 
end, in a piston which could move through a small dis- 
tance in its cylinder, it is safe to say that we should never 
hear of a leaky tube. This cannot be done. But there 
really seems to us to be no good reason why more 
flexibility should not be provided. Tube plates are 
nearly always too thick. But it is easy to see how 
corrugations might be provided in boiler fronts which 
would impart all the flexibility needed. 

One statement made by Mr. Forwood remains to be 
considered. Standing alone it appears calculated to 
convey a false impression. Mr. Forwood was anxious to 
remove the responsibility for the breakdown of boilers 
from the shoulders of the Admiralty. He said that in 
1887, ‘‘ when the chief engineer of that day contemplated 
proceeding further in the direction of the new type of 
boiler, some members of the Board of Admiralty enter- 
tained a doubt on the point, and in consequence his 
noble friend the First Lord consulted four of the leading 
engineering firms in this country, who were the makers 
of the largest marine engines, and asked whether, in 
their opinion, the weight and the design of the new 
boilers were calculated to provide sufficient safety, 
durability, and power. One and all of those firms 
replied that the design was good and that the specifica- 
tion provided for sufficient durability and power. He 
thought that in such circumstances the Board of Admi- 
ralty were fully justified in ordering the construction of 
the new type of boiler." He then went on to explain 
that these boilers were perfectly successful unless they 
were forced, and then they broke down. But this is 
certainly not the whole story. It appears to be very 
remarkable indeed that four leading firms should be 
utterly in the wrong in so important a matter; and we 
should like to know the precise terms of the reference 
submitted to them. A general design is one thing. How 
far a particular design may be different in essentials, 
although the same in principle, we need not stop to tell 
our readers. But if we assume that the working drawings 
of the boilers of, let us say, the Vulcan, which we under- 
stand to be a total failure under forced draught, were 
passed by four leading firms, as stated by Mr. Forwood, 
we are driven irresistibly to the conclusion that there is 
something in the method of working boilers in the Navy 
that is inimical to them. What this may be remains to 
be seen. The admission of air beyond the bridges may 
take place and do harm. It has been said that the 
radiation from the white-hot fire-brick wall in the 
combustion chamber of double-ended boiler is to 
blame. But just now the favourite theory is that the 
most probable source of evil is the coal, and the Com- 
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mittee on Boilers will, we trust, not omit to take evidence 
on this point. 


COLONIAL DUTIES ON STEAMSHIP COAL, 


THE condition of our shipping trade at the present 
time is not so flourishing that steamship owners can 
afford to view without disquietude the imposition upon 
them of fresh difficulties and expenses. Recent home 
legislation, however well intended and however justifiable 
its objects may in themselves be, we all know to have 
tended to place the British shipowner in a very dis- 
advantageous position as compared with his many com- 
petitors of foreign nationality, and to judge from further 
legislative Acts that have either become law or are in 
contemplation, that position is likely to become one of 
even greater difficulty. On the present occasion it is our 
colonial legislatures, and not the House of Commons, 
that are responsible for adding to the burdens already 
existing. Within the last month or so restrictions have 
been placed upon Sunday work in Indian ports, which it 
is intended before long to extend to those throughout the 
East. It is true that coaling on the Sunday, as well as 
the general handling of cargo, is still to be permissible, 
but only subject to certain increased dues and fines to be 
paid on such occasions. When consideration is given to 
the enormous cost of a single day’s unnecessary delay to 
one of the many large steamships employed under the 
British flag, it must be manifest that the occasions will 
prove numerous upon which such increased dues and 
fines will be paid rather than submit to that delay. 

But this will constitute but a small matter of expense 
as compared with certain duties now imposed upon the 
import of coal by several of our Colonies, and said to be 
in contemplation by others among these. The Govern- 
ment of Trinidad has just imposed such a duty of 
2s. per ton upon all imported coal, while that of St. Lucia 
has contented itself with one of 6d. only. But these 
cases are only the straws that show how the wind blows. 
In several of our more important Colonies, wherein are 
situate some of our chief coaling ports, similar imposi- 
tions are being talked of, and if these should follow suit 
with Trinidad and St. Lucia, a very serious increase to 
the cost of coaling our immense fleet of steamships will 
have to be faced, and the very narrow margin of profit 
now obtainable may be dangerously encroached upon. 
That the steps taken and contemplated in this direction 
are by way of retaliation for the increased demands made 
by the Mother Country upon her Colonies for contribution 
towards military and naval expenditure can hardly be 
doubted; nor can it altogether be denied that such 
retaliation in some form or another has become a neces- 
sity to some Colonies. The remonstrances addressed by 
one of these—the Straits Settlements—to the Home 
Government, and the addresses to its Legislature by its 
Governor, have proved beyond doubt that the whole 
course of progress in that Dependency has been abruptly 
and completely arrested by the crushing weight of the 
demand for military contribution now to be exacted. 
Under these circumstances it will hardly be surprising if 
that Colony, to be followed by Hong-kong and Ceylon, 
should follow the example set by Trinidad and St. Lucia, 
and that the owners of vessels coaling at Singapore, 
Hong-kong, and Colombo may, in future, have to pay 
from 2s. to 4s. per ton more for their fuel supplies than 
they have hitherto done. 

Of course it is patent that the Colonies would not 
impose these duties on coal if they could avoid doing so. 
No mere addition to their former revenues for the sake 
of internal advantages would be likely to compensate 
them for the obstacles the imposition must place upon 
the expansion of their trade. For it must be evident 
that coal at Colonial ports may be forced up to such a 
price by the levying of such duties that it might be 
found to pay better to sacrifice additional cargo space 
and take in larger supplies of fuel either at ports pro- 
vided with locally-produced coal or at those nearer to 
home at which the lesser cost of sea transport enables 
home-raised coal to be laid down more cheaply. In the 
event of such a sacrifice of cargo space being resolved 
upon as necessary to economising, a large proportion of 
the ships now resorting to intermediate ports for the sole 
purpose of refilling their bunkers would pass them by 
without calling, and much local advantage would be 
thereby lost. For this reason we may be quite sure that, 
as we have said, it could only be under circumstances of 
extraordinary pressure that any Colony would contem- 
plate a step such as we have named; and the question 
may well arise thereupon whether our Imperial 
authorities have done wisely in overburdening several of 
our leading Colonies in this matter of military contri- 
bution — whether the provocation to measures of a 
retaliatory character will not in the long run have 
resulted in such an injury to the steamship trade as 
could not appreciably compare with any benefit accruing 
to the Imperial revenue by the increased military con- 
tributions received ? 

Manifestly, if many of our Colonies should follow the 
example already set by some of them, the result to the 
coal trade of this country will not be inconsiderable. We 
have pointed out that it must surely be the case 
that larger supplies of colonially-produced coal will be 
taken on board, even if cargo-carrying capacity has to 
be restricted for that purpose. Those Colonies which 
produce no local supply, and are dependent for their fuel 
stores on imports from home, would in such a case find 
the resort of vessels to their port considerably diminished, 
and would in consequence send home lessened orders for 
coal. Our own coal' raisers would therefore be direct 
sufferers, and there are too many among our population 
dependent in one way or another upon the success of 
their industry not to make a diminished demand a matter 
which our Government should hardly ignore. It is true 
that as yet the threatened evil has not become wide- 
spread, but the necessity for adopting it has become 
matter of discussion in several of our important 
Dependencies, and it is an undisguised threat held out to 
the Imperial authorities that, if pressed upon unduly and 





beyond their powers for contribution towards Imperial 
expenditure, all imported coal shall be made subject to 
local taxation. We have referred to the increased ex- 
penditure already thrown upon shipowners by the new 
regulations as to Sunday work in Eastern ports. If to 
this has to be added in the near future increased ex- 
penditure for fuel supplies, we fear the position of our 
steamship owners will become one in which they will 
find it even more difficult than at present to cope with 
the fierce competition they have to meet. 
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EMPLOYERS’ LIABILITY AND ACCIDENT FUNDS. 


THE decision given last week at Greenock by Sheriff 
Henderson Begg, in an action by a ship-plater’s helper 
against his employers—Messrs. Robert Duncan and Co., 
Limited, Port Glasgow—for damages for personal injuries 
sustained while at work in their shipyard, is one of consider- 
able interest to shipbuilders, engineers, and indeed all large 
employers of labour. After assoilzing the defenders, with 
expenses, on the ground that the person to whose fault the 
accident was attributable was not one for whom the defenders 
were responsible, but was a fellow-workman of the injured 
man, the Sheriff offers some sensible suggestions as to a 
means of providing against such cases which are worthy of being 
acted upon when similar schemes are not already in opera- 
tion. He says:—‘I have a great deal of sympathy with the 
pursuer, who has been severely injured through no fault of 
his own while working in the defenders’ yard, for the benefit 
of the defenders. Cases of this kind are unfortunately so 
common in Greenock and Port-Glasgow, that I think both 
employers and employed would find it advantageous to con- 
tribute to a small fund for the benefit of workmen who have 
been injured through no fault of their own, and who never- 
theless as the law now stands have no claim upon their 
employers.” Such a system as is above suggested has been 
in vogue for many years in wey of the large shipyards and 
engine shops of the Clyde, and has been found of immense 
benefit, and a safeguard against litigation by both employed 
and employers. The “ Accident Fund” is the accumulated 
result of small deductions made from the fortnightly wage of 
all the workmen, supplemented by an employer's contribu- 
tion of a fixed proportion of the whole—in some cases as 
much as one half. This fund is found ample to support, in 
measure suited to the demands of each case, all the unfortu- 
nate men and youths temporarily disabled by accident, 
whether due to the known carelessness of fellow-workmen 
or to unassignable causes, but does not of course annul 
the employer’s liability, in cases of grave moment, and for 
which the foremen or superintendents acting for the employers 
are to blame. Here undoubtedly, and ready to hand, is a 
means of obviating disputes, conserving funds for beneficent 
means, and strengthening the good relationship which 
should always exist between employers and employed. 
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Milling Machines and Processes. By Paci N. Hasivck. 
Crosby Lockwood and Son, London. 1892. 


Mr. P. N. Hastuck, who by this time has gained con- 
siderable reputation as a compiler of voluminous and 
artistic universal catalogues, carefully got up to resemble 
genuine hand-books, has sent forth yet another. It is a 
new departure in engineering literature, and has been 
written with the laudable aim of bringing into more 
general notice the advantages possessed by milling 
machines. As we are not here weighing the merits of 
different machines, we will despatch the main body of 
this large volume—346 pages—and commend it to the 
careful perusal of intending milling machine purchasers. 
The machines illustrated and described in this catalogue 
are by a variety of English and foreign makers, chiefly 
American. 

The chief object of the author in the publication of this 
work is brought before our nctice in the first chapter. The 
following excerpts have been selected, and from them it 
will be seen that the author wishes to impress upon the 
manufacturer the necessity of introducing milling 
machines as expeditiously as possible into his factory. 
“Tt would appear,” says Mr. Hasluck, “that the uses to 
which milling machines can be put are as yet but imper- 
fectly understood among a large number of manufactur- 
ing engineers ;’ and, further on, ‘‘ For manufacturing 
purposes a properly designed milling machine, specially 
adapted to the particular requirements, is not approached 
in effectiveness by any other machine tool.” And again, 
“Though there is probably no machine tool in use which 
will yield more satisfactory returns for a given outlay 
when proper precautions are taken to employ it in the 
correct manner, yet there is scarcely any other machine 
tool whose efficiency is so much impaired by carelessness 
and ignorance in manipulating.” 

We have selected this last passage because it seems to 
us to throw some light on the first-quoted, and to ex- 
onerate the manufacturer from some of the blame 
attached to him for undue carelessness about his own 
interests. It is not unlikely that it is just this fact, that 
milling machines require nice handling, that has so long 
precluded them from more extensive employment in 
workshops. 

However excellent in other respects may be the effects 
of a higher education and trades unionism on the 
mechanic, neither one nor the other seem to have tended 
towards the improvement of skilled labour; in fact, it 
would appear that they have set up a serious retrograde 
motion, causing a discontent which has not only injured 
the artisan as a man, but has spoiled his reputation as a 
mechanic. We cannot expect to get the best duty from 
even the least skill-requiring machine when the 
machinist’s thought is not how well he can do the work, 
but how little work he can do for the wage he receives. 
There is another point, however, which affects this 
subject nearly. It has become the practice during the 
last few years to elevate unapprenticed shop labourers to 
the dignity and responsibility of machinists. Now this 
sort of labour may be cheap and apparently successful, 
but experience will show that in the long run it is more 
economical to pay more and employ artisans who have 
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been through the mill and are warranted thorough, With 
the machines in question, of course this is essential 
if they are to approach their maximum efficiency ; and oid 
from the statistics given by Mr. Hasluck there seem to 
be almost infinite possibilities before the milling machine 
it would be well worth the while of many manufacturers 
to consider the advantages of employing the highest 
skilled labour at a fair wage, and a good machine, 

In the last few pages of the volume, Mr. Hasluck 
addresses himself to the makers of milling machines 
“Speaking generally,” he says, “milling machines are 
lacking sufficient variety and range of speed and feed.” 
“An intermediate driving shaft is wanted with cone 
pulleys, giving a wide range and a good variety of speeds 
so that small cutters may be run fast enough not to be 
broken, and large ones slow enough to avoid dulling their 
edges. The idea of employing the same speed for milling 
cutters widely differing in diameter is as illogical as 
employing one speed for turning all diameters on a lathe.” 
ret) a few paragraphs later he says, ‘“ With existing 
arrangements there is too much trouble in adjusting 
driving belts to expect the question of speed and feed to 
receive proper attention. Moreover, usually it has now to 
be determined by the person operating the machine at 
the time the work is being commenced, and each fresh 
piece of work and every change of cutter re-opens the 
question. It is one that requires deeper consideration, 
and it should be thoroughly investigated. Then having 
determined the speeds and the feeds which suit best, they 
should be once for all placed as a permanent record for 
use as part of the machine.” The author mentions else. 
where that many users have brass plates engraved with 
the requisite figures fixed on the machines for the work. 
man’s inspection. He also gives a rule for finding such 
figures. It is, divide the required working speed in feet 
per minute by the diameter of the cutter in inches and 
multiply by four, this will show the number of revolutions 
of the cutter spindle per minute. 

We can recommend this work to all interested in 
milling machines; it is what it professes to be—a practical 
treatise; and though we have not verified the statistics 
given, we see no reason to doubt them. 
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THE THAMES TUNNEL, BLACKWALL. 


Most of our readers are aware that works in connection 
with the tunnel under the Thames at Blackwall, for which 
an Act was passed in 1887, are in progress. Towards the 
latter part of last year the plans for this tunnel, prepared 
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structed along the line and between the points shown on the | thickness. The tunnel will be a huge cast iron tube lined 
| with brick, the inside diameter being 24ft. 3in. and the out- 
The tunnel is intended as a carriage and footway, the | side 27ft. The tunnel is not straight throughout its whole 


map which will be found below. 
carriage entrances being 


the south side. 
and the double-page supplement 


placed at about 2550ft. from the | 
river edge on the north, and about 2450ft. from the river on 
The map will show the site of the tunnel, 
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length, but is bent at the shafts, provision being made for 

this, as shown by the sectional plans in the supplement. — 
The system of construction, of excavating, of advancing 

publish this | the segmental tube, and of grouting in the space all round it, 


week will afford ample illustration of all the chief structural | is generally that of Mr. J. H. Greathead as carried out in 


features of the work. 
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On the top of this double-page of | the City and South London Railway, and will be used for the 
engravings will be found a longitudinal section of the whole | Central London Railway. 


Means for ventilating are to be 
provided, and No. 3 shaft is for 
ventilating purposes. Special pre- 
cautions are to be taken to secure 
tightness of the drains in the 
tunnel, and for the junction of 
the tunnel with the shafts. All 
these matters will be seen by 
reference to the drawings. The 
specification for the works, as 
prepared for the tenders, and as 
now in the hands of the con- 
tractors, is necessarily a bulky 
one, and, like the drawings, made 
with minute attention to detail. 
These reflect great credit on the 
engineer of the works, and it must 
be hoped that the tunnel will 
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tution of existing sewers, and the 
maintenance of existing river 
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tunnel length of 4465ft., but the 
total length from entrance to 




















sinnie, M.Inst.C.E., the engineer to the London County \\ ( entrance, including the open 
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ment. 

We have on a previous occa- 
sion referred to the possibility of constructing a bridge 
at this place, instead of a tunnel, and to do so in 
such a@ way as to interpose no obstruction to navigation. 
The County Council, it is to be regretted, chose the 
tunnel, partly because the bridge some years ago seemed 
to be impossible. Now, however, this is not the case, and 
with great admiration for the designs prepared by Mr. Binnie 
for the proposed tunnel, we feel it necessary to show that the 
bridge is a practicable structure at this place, and to carry 
out our promise some time ago, we now on page 231, give 
illustrations of the bridge designed at our request for this site 
or for another site between the Blackwall Tunnel and the new 
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length of the tunnel and its long approaches. In order that 
this section might be given on a large scale, we have cut out 
a number of pieces in the length where the section is approxi- 
mately uniform. Some of the trial borings will be found on 
this section, but as borings of considerable interest, we 
reproduce six of them taken at places shown to a 
large scale. The section along the river is given in full. 
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Sah pnt i | Union Steamship Company’s twin-screw Royal Mail steamer Scot, 


| which left Cape Town on the 2nd inst. with the Cape of Good 
Hope and Natal mails, arrived at Madeira at 9.30 a.m. on Monday, 
| the 14th inst. Passage from port to port 11 days 12 hours. 

Average speed 16‘9 knots per hour. This is the fastest passage on 

record between Cape Town and Madeira. She proceeded at 
| 2.30 p.m. for Southampton. 

THE LIVERPOOL ENGINEERING SocreTy.—Captain Little, Assoc. 
M.I.N.A., read a paper on ‘‘ Petroleum Steamers in Tropical 
| Waters” before the Liverpool Engineering Society on Wednesday 
| last. Commencing with a review of the petroleum trade, the 
| author led up to the question of the passage of tankers through 
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pre | the Suez Canal. The physical properties of petroleum were then 
si 46-00K24 Wirn Cray } ad Cee | discussed, and much valuable information was given. The 


| meteorological and climatic conditions of the canal and the Red 
| Sea were dealt with, and Captain Little showed that the region in 
| question was, as regards temperature, about as warm as New York 
and Philadelphia in the summer time. The questions of tempera- 
| tare and evaporation of petroleum in tank steamers were then 
touched upon, Captain Little holding that in a well-designed 
| vessel the oil should never have a temperature much above its 
| flash point (close test). He proposes to check evaporation by 
| enclosing the expansion trunks in water jackets. The technical 
| —— relating to rivetting, plating, and subdivision were 
| discussed. The authorspoke strongly upon the necessity for better 
| work being put into these vessels than was usually done. He pro- 
— to insure oil tightness by fusing the edges of rivetted work 
| by means of the electric arc. Ventilation, pumping, and lighting 
| of tank steamers were also discussed, the author stating that some 
of the worst electric light installations were to be seen on board 
It is not necessary to describe in detail the numerous details | tankers. mpl pe woul yates dome Meee Hom in Reoptoal 
shown in the double-page engraving, as so many particulars | 4 - ths wel 
are engraved with them. It will be observed that means are waters. ‘To insure safety he thinks many modifications are neces- 


4 “ sary. In conclusion, he stated that it was quite possible to carr 
provided for the entrance and exit of foot passengers at three | 43) ys tole ia tropical ciinates’ with perfect 20 sg but the 
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was accepted. A great many of our readers who are not 
contractors are interested in any intended means of crossing 





the Thames, whether that crossing be placed where useful or | or four vertical shafts, so that foot passengers will not neces- | demands good design, the best construction, and, lastly, it is mest 
not, and we therefore make use of our opportunity to place | sarily have to go half a mile inland to get iato or out of the | essential fiat the captain should be thoroughly well up in petroleo- 
before them the drawings of the tunnel thatis to be con- tunnel. The shaftsare to be 48ft. inside diameter and 5ft. in ' technics, An interesting discussion followed. 
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RAINFALL OF THE GLOBE.* 


(1) Zntroduction.—The rainfall stations contained in the tables 
given herewith were selected by the author on account of their 
suitability, as it appeared to him, to illustrate various phenomena 
comeuten with the subject of this paper; the title of which was 
chosen more to show the author’s aims, than to assume their 
successful accomplishment. 

(2) General arrangement of records.—The Northern and Southern 
Hemispheres, as usually shown on maps of the world published 
in this country, have been divided into quadrants, as follows:— 


Northern Hemisphere. Principal divisions. 


1. N.W. Quadrant of Eastern Hemisphere.. Europe and Algeria. 

2. N.E. ne - a .. Asia. 

3. N.E. = Western * -. California. 

4. N.W. > ° . . U.S. America and Barbados. 

Southern Hemisphere. 

5. 8.W. Quadrant of Eastern Hemisphere.. Cape of on Hope, Mau- 
: ritius, &c. 

6. S.E. > - = .. Australia and Batavia. 

7. S.E. a Western 99 .. New Zealand. 

aa. » ~ as .. Buenos Ayres. 


(3) Parts unrepresented.—It is evidently, however, quite imprac- 
ticable to obtain suitable records of rainfall from all parts of the 
globe, and many uch as large tracts in North America, 
nearly the whole of the interior of South America and Africa, the 
North and West of Australia, large tracts of Asia and the surface 
of the ocean, and most of the Islands studding its surface— 
either very short records or noneatall. The Western and Southern 
—_ of Europe of course present a series of records which, for 
ength of period of observation and completeness, cannot be 
approached by those of any other parts of the world, but one 
region in respect of which difficulty has been found in obtaining 
centinuous records is the Southern part of France from about 
1871 to 1875. A similar series of blanks appears in most of the 
Indian records from about 1854 to 1860. Presumably in both 
these cases the deficiency is due to the disturbed state of those 
countries, owing to the struggles happening about those periods. 

(4) Reliability of the records—The author has taken these 
generally on the authority of those by whom they were published, 
but correcting as far as possible clerical errors, and making the 
means afresh. The records, however, present several startling 
features. In the records of Paris it will be found that of the 
thirty-five consecutive years, 1714-48, two only, 1739 and 1740, 
were above the mean of the 171 years recorded. It is not easy to 
get records old enough to compare with this period, but we find 
that at Padua 1735-41 were much below the mean of the 161 years 
recorded. The English values also, as has been pointed out by 
Mr. Symons, show that a drought prevailed in England at this 
time, the five years 1729-33, and the twenty-three years 1738-62, 
all but two, 1751 and 1756, were below the mean, the thirteen 
years 1738-50 having been the driest period, and were all below 
the mean. Other old records show similar droughts about the 
same time, while others do not doso.+ Again, in more modern 
times the records of Barnaul show a period from 1852-74, twenty- 
three years, during which time only three years, 1856, 1868, and 
1872, were above the mean 1846-85. A drought extending over a 
considerable portion of these years is seen at the five stations 
given in Siberia and China, and also at many of the European 
stations there appears a tendency in the same direction. It may, 
however, be remarked that over portions of the same period there 
was an excess in parts of the United States ; the number of years 
above the mean of the same period at Boston was 13, and at 
Rochester, U.S.A., 15; the wettest years at each of these 
stations having occurred during the period which was so dry in 
Central Asia. At the St. Bernard, 1881-49 were chiefly character- 
ised by an excess, while at Lisbon 1836-51 there was chiefly a 
deficiency of rainfall. It may be here stated that references to the 
mean are merely intended to indicate that the period in question 
had a tendency to an excess or deficiency of precipitation without 
any reference to the true value of that mean. It may, however, 
be remarked that some of the facts which have come under the 
author’s notice would tend to prevent him from placing too much 
confidence in taking as a true mean at different stations exactly 
the same years at each, particularly for short periods, It is 
obvious that if there is any general sequence existing of wet and 
dry periods, as some assert, and if such can be found, a true mean, 
if such exists, should embrace a due proportion of both wet and 
dry years; and on the whole it appears rather likely that the 
truest absolute mean is that which embraces the largest number of 


years. 

(5) Results.—Paris has the longest record, commencing in 1689; 
breaks unfortunately occur, seriously diminishing the value it 
would otherwise possess. Padua, beginning in 1725, and the series 
compiled by Mr. Symons which the author has called the 
‘English Ratios” beginning in 1726, present facilities for com- 
parison and combination which appear to him to be superior to 
those possessed by any others. Next comes Milan, commencing in 
1764. Thus Italy, the former home of hydraulic engineering, has, 
as might be expected, a very valuable series of older records. The 
observations at Kendal were commenced by the celebrated 
Dr. Dalton in 1788, and there are observations in Europe, Asia, 
North America, Australia, and the Cape of Good Hope, enabling 
five quadrants to be represented, however imperfectly, for the 
eight lustra from 1846-1885. The remaining quadrant in the 
Northern Hemisphere, containing California, only begins to be 
represented in 1851, with the exception of Sitka, of which the record 
is incomplete. The earliest continuous record known by the 
author to exist in the Southern Hemisphere is that commenced at 
Adelaide, in Australia, in 1839. Then comes the Cape of Good 
Hope in 1842, and the province of Buenos Ayres in 1858, but he 
has not obtained any previous to 1866 for the quadrant containing 
New Zealand, consequently for the four lustra 1866-85 all the 
quadrants can be in some measure represented by stations possess- 
ing records. 

e magnitude of fall in any F momma 14 year at the stations given 
varies from 160°9in. at the St. Bernard in 1839, to 3in. at San Diego 
in California in 1863. The value of the means, as taken in the 
table, varies from 74in. at Bombay, for the seventy years 1817-86, 
to 9°5in. at San Diego for the thirty-six years 1856. . The table 
of percentages exhibits remarkable variations. Calling the means 
100, the percen’ of the wettest years vary in the longer records 
from 291 at San Diego, and 289 at the St. Bernard, to 121 on the 
ave of all stations at the Cape of Good Hope, English Ratios 
and Barbados 136, and Calcutta and Toulouse each 143, The 
eee yom of the driest years =a from 76 on the average of the 

ape of Good Hope, 73 at New Haven and New Bedford, 70 at 
London, down to 32 at San Diego. Calling the wettest year 100, 
the percentages of the driest years vary as follows — excluding 
those which may be conside in some degree as averages, in 
which extremes are apt to become modified, and also the shorter 
records :—From London with 49 or about 4, down to 14 or } at the 
St. Bernard, and 11 or 3 at San Diego. e figures indicate the 
greatest range which exists at any station which has come under 
the author’s observation. The greatest number of those stations 
exhibiting a very high range appear to be seaports, such as 
San Diego, Genoa, Bahia, Blanca, Marseilles, La Rochelle, Oran, 
New Orleans, Madras, &c. Some, however, such as the St. Bernard 
and Warsaw, are not seaports, but the part of the coast to which 
Mont St. Bernard is nearest is that lying between Genoa and 
Marseilles, both of which stations exhibit a very high range. It 





* “Comparative Chronological Account of some of the Principal 
Records.” Abstract of paper read by William B. Tripp, M. Inst. C.E., 
F.R. Met. Soc, before, and printed in the Quarterly Journal of the 


Royal Meteorological Society, vol. xvi. 

+ It may be worth while to mention that there appears to be a tradition 
of a great and fatal drought both to trees and men having occurred in 
South Australia about the middle of last or. See H.C. Russell, 
“' Meteorological Periodicity,” Journal of the Royal Society, N. 

1876; also “ Egeson’s Weather System,” Sydney, 1889. 


8. Wales, 





will be noticed that while the percentages due to wettest years vary 
from 291 to 143, with a difference of 13, those due to driest years 
vary only from 70 to 32, giving a difference of only 38. The yearly 
values and those of periods of varying length appear to be 
continually rising and falling, and the above-mentioned phenomena 
are also often observed in comparing differences between the — y 
maxima and minima, which are constantly occurring in different 


Table giving some Chief Particulars of Records. 
NorTHERN HEMISPHERE. 
N.W. Quadrant of Eastern Hemisphere.— Europe and Algeria. 











| @ | 
; Wettest | | Driest 
Period. years. | E years. 
| 
- . 
$ | z sf | 
% | Nameof station. | “QS . (23 | 
| gae ise . . 
| gS3 on . $ & ie 
| | e8> ge 212) 2) 2/2 
| ee - eeia;is | &iais 
|e 8 | | 
1 Edinburgh 1824 1887 | 64 1872 39°0 | 26°0 | 1887] 13°7 
2 Kendal .. .. .. ../1788 1887 100 1792; 83°6 | 52°4|1887/ 32°4 
3 Ratios 100 = 30” .. .. 1726 1887 162 1852 40°8 | 30°0 | 1741} 17°4 
4) Exeter} .. .. .. ..|1815| 1887| 73 | 1872 46°0 80°2 | 1854) 18°1 
5 | London}... .. .. ../ 1818/1887) 75 | 1852) 85°38 24°6 | 1858 17°3 
6 | Brussels .. .. .. ../| 1823/1887, 55 (1878 41°2 | 28°6| 1864] 17°7 
7 | Paris... .. .. .. ..| 1689/1885 /171 | 1804) 27°7 | 19°2/1788| 8°83 
8 | Geneva .. .. .. ..| 1826/1885) 60 1841 49°5 32°38! 1832! 20°7 
9 | LaRochelle .... .., 1810/1885 72 1866 50°0 | 25°6/| 1869! 14°2 
10 | Toulouse... .. .. ..| 1805/1885) 79 1879 36°3 | 25°4/1822/ 15°3 
11 | Lisbon .. .. .. ..|1784/1887/| 54 | 1855/| 51°0 | 28°8/ 1887] 13°5 
| Dg 
12 | Oran.. 1886 46 1870 87°1 1971/1885} 8°9 
13 | Algiers .. .. 3 1886 49 1847 51°4 | 31°1/ 1866) 19°38 
14 | Constantine .. 3/1886 49 1854) 42°5 5 | 1878} 10°7 
15 | Palermo .. .. 5/1887) 82 1883 87°6 8/1866 | 10°8 
16 | Lico rotondo .. 29 1886 58 1858 67°0 | 36°3/1882/ 17°6 
17 | Naples 1887 | 65 1868 50°4 | 33-6) 1880} 16°0 
18 Rome ° 1887 | 63 1875) 48°5 | 30°4/ 1834/ 12°6 
19 | Marseilles 1886 64 1872 43°0 | 20°7|1887| 10°6 
j W, | 
20 Genoa 1887 55 1872 108°4 51°74 1861) 28°2 





. w |W; 
21 | St. Bernard Hospice .. 1818 1885 68 1839 160°9 | 55°7 1857} 22° 
Milan . os we Gone 








22 : ..| 1764 1887 124 1814 62-0 | 39°4/1871| 25-2 

23 Padua .. .. .. ..|1725| 1887168 1772 61°5 | 83-8 | 1822] 17°8 

24 | Kremsmitinster .. .. 1821 1887 67 1867 56°3  38°5/1822| 22°8 

25 Warsaw .. .. .. ../1813 1886 69 1838 46°5 | 22°4)1822| 14°6 

26. «U os «+ oo «| 1836) 1887) 52 1866 82-0 | 21°4/ 1875] 12°2 

27 | St. Petersburg .. .. 1836 1886 51 1864 29°3 19°1 18538) 12°1 

D; 

28 Lugan .. .. .. ..| 1888 1886; 48 1842 24°4 /14°8 1863] 8°8 

29° Tiflis.. .. .. .. ../ 1845 1886 41 1850 30°7 19°3 1856) 11°3 
N.E. Quadrant of Eastern Hemisphere.—Asia. 

Ds | Dg 

80  Katherinenberg .. .. 1836 1886 51 1846) 24°4 14°00) 1857, 6°9 

| } Dy 

31 Bogoslowsk .. .. .. 1838 1886 48 1846 28°4 16°2) 1869) 5°4 

Dy De 

$2 Barnaul .. .. .. .. 1838/1886 49 | 1839) 17°7 | 10°6| 1864 4°2 

Ds 

33 | Nertschinsk .. _ 1839/1884 42 | 1844) 25-9 16-1/ 1860) 7-2 

Dy 

34 Pekin .. .. .. .. 1841/1883 32 | 1871! 41°9 | 25°4)1869| 9°5 
We 

35 | Calcutta .. 1886 58 | 1871) 93°3 | 65°4 1837! 43°6 

36  Jubbulpore 1886 42 | 1884) 94°8 | 53°S| 1868 / 28°8 

7 | Almora .. 1886 41 | 1879) 61°7  39°0| 1860) 21°9 

| Dio 

88 | Agra.. .. .. .. . 1845/1886 88 | 1873! 46°5 | 26°6)| 1877 10°0 
Ww. | W 

39 | Bombay .. .. .. .. 1817/1886 70 | 1828 |122°0 | 74-0 1824) 33°9 

40 | Shimmoga.. .. .. .. 1837/1886 50 | 1882) 57°9 | 30°9 1843) 15°3 

41 | Bangalore .. .. . 1835/1886 51 1874) 56°6 | 35°7/1838) 16°0 

42 | Madras .. .. .. .. 1813/1886 74 | 1827| 88-4 | 49°38 1832; 18°4 


N.E. Quadrant of Western Hemisphere —California. 








-| 1850 1887) 38 1884 34°9 |19°4 1877 8°4 


43 Sacramento .. 
i -| 1850 1885) 36 1884 38°8 | 23°9 1877) 11°9 


44 | San Francisco 


D | 
45 | San Diego -| 1850 1885) 36 1884! 27°6 | 9°5/ 1863) 3°0 





N.W. Quadrant of Western Hemisphere.— United States and Barbados. 
a } 
| 


Ws; | 
46 Barbadosg§ .. .. .. 1843 1886 44/1844 78°5 57°8/1885 38°4 









W3 

47 . New Orleans, &c § . 1836 1885 48 | 1846 110°6 57°3 1855 41°9 
48 | Ft. Leavenworths .. 1837 1885 48 |1858 59°6 33-9/1843 15-9 
49 | Cincinnati .. . 1835 1885) 48 [1847 65°2 48-7) 1856 25°5 
50 | Rochester .. . 1831 1885 58 |1873 49°9 34-0) 1834 ) 
51 | Bostong .. .. .. .. 1818 1885 68 | 1863 67°7 | 44°6/1822 27-2 
52 | New Haven and New | 

j Bedford§ .. .. .. 1804 1885 82/1829 58°1 42°2/1846 30°7 

| | 





SovuTHern HemispHere. 
S.W. Quadrant of Eastern Hemisphere.—Cape of Good Hope, 
; ee on Mauritius, &c. 
53 | Cape Town, R.O... 
C. G. H. 31 station 
54 30°5 = 33°9in. 
| 0°5 = 14°2in. | 
55 | Mauritius, Port Louis.. 1853 1886 34 |1873 75°5 45° 1866 20°7 


- 1842 1888) 47 | 1878 41°0 25°5 1880 17°7 


1851 1886 36 |1872 27°2 22-4 1865 17-0 





8.E. Quadrant of Eastern Hemisphere.— Australia, Batavia, &c. 
| De | Dz 
--| 1839 1886 48 1851) 80°9 | 21°0/1876) 13°4 
-| 1840 1886 43 is, 44°2 | 26°9 | 1865) 15-9 
| Do 
-| 1841 1886 44 1863) 40°7 | 28°4/1843! 13°4 





56 Adelaide... .. .. 
57 Melbourne .. .. 


58 Hobart .. .. ° 

59 Sydney .. .. ..| 1841 1886) 46 1860) 82°8 | 49°1/|1849) 21-5 

60 Brisbane... . --| 1840 1886, 36 1870) 79°1 | 47°0/1865| 24-1 
-~= wiw W 

61 Batavia .. --| 1864 1886 | 23 | 1872) 94°4 | 74-0 | 1868 52°0 





8.E. Quadrant of Western Hemisphere.—New Zealand. 








62| Auckland .. .. ..|1866 1886| 21 | 1867! 58-2 | 42-7{1885| 28-1 

| . 
63 | Wel m .. .. ../1866/1886| 21 | 1875| 65-8 | 52°3|1885| 36°8 
64 | Dun cas 


-- | 1866 | 1886 | 21 1886 | 52°6 85°5 | 1871| 21°2 








8.W. Quadrant of Western Hemisphere.—Buenos Ayres, &c. 
65 | Buenos A +» +. 1861] 1888} 28 |1869| 4671 | 35-2 | 1861 23°0 
66 | Estancia San Juan’ .. 1867 | 1887| 21 | 1883/ 58°8 | 39°5| 1867) 21°0 
67 | Cape San Antonio - 1858 | 1884] 27 | 1860} 43°4 | 82°38; 1861 20°0 


68 Blanca.. ++ | 1860 | 1882 23 | 1876 36°0 | 19°2 | 1861 | 8°2 














N.B.—In the above table = Wo, &c., mean ee respectively in order 
1 29 ’ riest ’ 

All in the order given by the small figures in the Northern and Southern 

Hemispheres respectively. 





years of the same record, the former being frequently much 
greater. This shows how violent is the change due to wet years 
when they occur, and appears also to account for the excess in the 
number of years below a mean often seen in a long record ; the 
general rule apparently being that droughts are longer continued, 
while wet periods are of greater intensity. It also appears to 
follow as a kind of corollary to the above, that although some of 
the driest years often happen close to some of the very wettest, yet 


t Two records combined. § Combined record. 
|| Proportional Nos. Table III. Quart. Jowr. Roy. Met. Soc., vol. xiv., 
converted from averages of thirty-one stations, Table I. 











a 


that a high range of fall generally causes a high average 

such a time, and the converse of this appears to be general ay oly 
And when this occurs about the same time in a number of 
records combined as an average, the result is marked in the same 
way. 

It also appears to the author worthy of being brought before ‘the 
Society that by analysing these successive yearly maxima and 
minima by what he calls a comparative system, any record, so far 
as he has seen, can be divided into periods of varying length, the 
average of which often bears much resemblance to the much 
searched for shorter cycle. ‘The method is as follows :—The 
ordinary yearly maxima and minima are called ‘ extremes of the 
first order ;” and those among these culminating points, higher or 
lower respectively than those on either side of them, “ extremes of 
the second order,” those of the second order, higher than those 
next them, are ‘‘extremes of the third order;” &c. The extremes 
of the first order occur on an average every three years jn 
the English Ratios and in the record of Padua. Those of the 
second order occur as follows in some of the larger records:— 

Ree Sniies, cog interval.. Max. 9°85 years; =~ 9°14 


ua Max. 11°08 in. 10°84 
. rr eee Min. 9°10 
Geneva a Se es ed ee ce Ee ee Min. 7°88 
OSS Eee eS ee CUCU Min. 10°20 
New Haven and New Bedford .. Max. 9°29 Min. 9°33 


Third order extremes occur in the English Ratios and Padua at 
intervals on an average of from 24 to 34°5 years; the records are 
not long enough to determine the higher periods with advantage, 
These characteristic points do not always occur in the same year at 
different stations, except at epochs such as 1872 in Europe, when 
the rainfall is proportionally similar over wide areas, he sun- 
spot record as given in the ‘‘ Memoirs of the R. Ast. Soc.” 
vol. xliii., gives two second order extremes of maxima with 
intervals of fifty-nine and thirty-three years; the intervals are 
thirty-five and forty-six years in the minima down to 1856. This 
method is a perfectly rigid one, and can be applied to any curve 
of varying extremes, In the case of the rainfall curves the interval 
between extremes is a highly variable one. 

The following is a comparison of differences between maxima 
and also between minima, as shown in some of the longer records :— 


Maxima. Minima, 














P | : 
Year of record. 4 | a3 : 5-4 ve 
2 21 8 > &os = : g . Kg 
= ° 3 2 _ © ; o o 
S| si] Fi gifs, | 3| & gs &s8 
Rialis| aia*i mm; alexa a a® 
Ins. Ins. Ins. Ins. lus Ins 
English Rati 40°8 | 1852) 19°5 1842) 21°3 32°1 188] 17°4 1741 14:7 
a 6k ae 61°5 | 1772 | 26°4 1821 35°1 «41°8 1771 17°83 Sez 24-0 
Milan .. .. 6290/1814) 36°2 1767! 25°S 45°2 1844 252 1871 20-0 
Geneva .. .. 49°5 | 1841 | 26°7 | 1821) 22°8 34°8 1839 20°7 1882 14:71 
Kendal .. 83°6 | 1792 | 39°5 1856) 44°1 62-4 1790, 32-4 1887 30-0 


New Haven &) | 
New Bed-} 58°] 1829) 39°2 1816) 18°9 47°2 1870 30° 
ford, U.S.A. J | | 


Although, in consequence of these records embracing periods of 
different lengths, they cannot afford conclusive evidence, froma 
comparison of their extreme years, as to the existence of wet or 
dry periods, yet the author thought it would be of interest to 
ascertain the number of wettest and driest years in the tables 
falling respectively within the successive lustra. They are as 
follows,— 


3 
— 

~ 
ps 





Wettest years. Driest years. 
No. of years. No. of years. 
te rr er 1733-41 o 2 
1821-25 oe __ 1821-25 .. .. 6 
1826-30 . 2 1826-30 .. .. — 
1831-35 » 2 1831-35 4 
1836-40 « 1836-40 3 
1841-45 » & 1841-45 3 
1846-50 — 1846-50 L 
1851-55 a 1851-55 3 
1556-60 4 an i 
1861-65 ay 
1866-70 - 8 9 
1871-75 ae 3 
1876-80 <n 6 
1881-85 a ¥ 1881-85 7 
1886 oo 1887 2 
Total No. of records .. 68 — — s 6 .. 68 


The number of wettest years falling between 1866-75=22, and 
that of driest years falling between 1561 and 1870=21, is worthy 
of remark. The year 1872 has the highest number, six, among the 
wettest years, then comes 1884, four, and 1873 and 1846, three 
each. Among the driest years 1822 comes first with five, 1861] 
with four, 1564, 1865, 1866, 1869 and 1877 with three each. With 
respect to this agreement being strongly marked over wide areas, 
the year 1872 is the most remarkable instance which has come 
under the author’s observation, nearly the whole of the stations 
adjacent to the Western Coasts of Europe, from Upsala in Sweden 
to the South-west extremity of the Spanish peninsula, a range of 
over 2000 miles, having been characterised in that year by a very 
heavy fall, which extended a considerable distance iniand. A 
similar state of things prevailed also in the Cape Colony in the 
same year, as has been elsewhere pointed out by the author. 








FIBRE CLEANING MACHINES IN THE BAHAMAS,—According to a 
recent report of the United States Consul at Nassau there is an 
opening for the introduction into those islands of machines for 
separating the fibre from the leaf of the sisal, or pita plant; and 
owing to the development of the fibre industry of the (folony the 
demand for such machines in the future will be very great. The 
machines heretofore in use of English manufacture are said not to 
meet the requirements of the case. In using these machines the 
leaf is presented to a scraping wheel, which removes the gum, 
pulp, &c., from about three-fourths of the length of the leaf, 
leaving the fibre cleaned from that portion. The leaf is withdrawn 
and the other end presented to the wheel and cleaned in the same 
manner. The cleaning of the leaf thus requiring two handlings, 
causes the entire process to be expensive and tedious, and persons 
interested have been looking for some better method. At the end 
of last June an exhibition was held of an American new automatic 
fibre cleaning machine—patented by Mr. T, A. Smith, of Baltimore 
—in the presence of a large number of persons interested in the 
fibre industry, including representatives from several of the out 
islands, where the largest plantations are being cultivated. The 
new machine is entirely automatic, grips the leaves continuously as 
fast as they are supplied, holds them firmly during cleaning, and 
delivers the fibre completely cleaned at the reverse side. The 
machine works easily, rapidly, and smoothly, no reversing of the 
leaves or any part of the machinery being required. Its capacity 
is enormous, being said to clean 50,000 leaves per day, and extract 
therefrom 3000 lb. of fibre ; while one of the hand machines here- 
tofore used here will clean about 3000 leaves in ten hours, and 
extract about 180 lb. of fibre. The machine weighs 2 tons 13 cwt., 
is not complicated, does not easily get out of order, requires no 
skilled labour to use it ; the motive power for running at full speed 
being furnished by an 8-horse power engine. Despite several draw- 
backs, owing to the somewhat old steam plant used being defective, 
and to the belts and pulleys not being of the proper size, width, 
&c., the operation of the hine was decidedly satisfactory, and 
the general opinion of those present was, that under preper condi- 
tions the machine would easily do all that was claimed for it, and 
that it was a most valuable improvement over all other machines 
of that class in use in the Colony. As the sisal plantations are 
mostly new and cannot come into general bearing under two or 
three years hence, this machine, on account of its enormous 
capacity, cannot be used with advantage in the Colony at present. 
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AUSTRALIAN ENGINEERING NOTES. 


(From our own Correspondent.) 
AcCOMPANYING this isa return I have compiled on Australian 
railways, and is the first one that has been compiled showing actual 
comparisons with the various Colonies; as where the same class of 





under general charges in another, and separately for another. I 
have included it under general charges in all cases; the same thing 
applies to oiling and greasing, which I have included in all cases 
under traffic charges. 

As South Australia has running powers over the Silverton tram- 
way—a private line thirty-five miles long—J have deducted the 





others. South Australia this year credit themselves with therevenue 
derived from the wharves and jetties under their charge as railway 
earnings, this being done for the first time. Owing to the strike 
last year the cost of coal reached an enormous figure, the average 
rates paid during the year 1891 being as follows:— 















































charges have been shown under different schedules by the | earnings derived from that source—£20,422—on the item percent- =~ Roe x Pg =| 
different railways, I have adjusted in this return so as to show | age of net earnings on capital cost. Waa Reais Widen 6 9°40 .. 9 9°44 a 
comparatively.  Forinstance, South Australia shows items calcu- | {n the Victorian report of net earnings on capital cost they debit Victoria .. .. .. 21 10°55 .. 8 2°70 24 6°37 
lated from their total train mileage against other Colonies where | themselves with capital'spent on linesin course of construction, while South Australia .. 27 1°06 .. 9 10°18 34 7°61 
items are calculated on passenger and goods train mileage sepa- | all other railways here consider it on capital spent on lines open. Queensland .. s - - § 10°71 -* 
rately. Compensation is shown under traffic charges by one railway, | In this return I have considered Victorian railways same as all the | Pow Sumas... 
Australian Railways.—Comparative Results of Expenditure and Earnings for Year ending June 30th, 1891 (excepting New Zealand, Year ends March 31st). 
| | 8. Aus- || 8. Aus- | 
* —_ | ‘ | - aun jn 
| New | | (exclu- | New New ‘exclu- | New 
| South Victoria. | sive of [Suesns-| Zea- | | South (Victoria. sive of "4 | Zea- 
Wales. | |Palmer-| 4. | jand, Wales. | Palmer- - | land. 
| | ston } | 1] | | ston 
| line). | line.) 

Capital expended :— | Locomotive expenses (continued) :— | | Rees 
Cost per mile—linesopen .. .. .. .. £12,457 £11,117 £6842 £6880 | £7752 Total running expenses—per engine . .. £987 £1448 | £836 —- £436 
Cost of working stock per mile worked .. .. . | £8,101 | £1,913 sic a so per train mile .. 11°75d. | 12°91d. | 11°82d. o 9° 76d. 
Debentures—average rate of interest, per cent. £3 198 2d £4 Os. 2d.) £4 1s. _— _ - 

Rolling-stock :— Repairs and renewals, wages—per engine £304 £233 | -jio- £131 
Locomotives—number .. .. .. 1. se oe 439 455 222 250 270 om x4 per train mile 3°80d. 2-07d. —- | - | 294d. 

x number per mile worked .. .. .. . .. | 0°201 O'18L | 0°186 O°117 | 0°148 vs », materials—perengine.. .. £123 £83 | _ - £70 
ee average mileage run (per engine) in miles .. 27,833 84,184 | 22,621 | 16,289 | 14,071 a ee per train mile .. 1°54d. | O°74d. | — | 1°56d. 
pe average earnings (perengine) .. .. .. .. | £6775 £7250 | £5513 | £36385 | £4251 

Carriages (productive to revenue)—number .. 819 1218 | 286 327 501 Total repairs, wages, and materials—perengine .. £427 £316 £197 — £201 

y) bumber per mile worked es | 0°875 | 0°488 | 0°175 | 0°152 | 0-274 3 si per train mile 5°B4d. | 2°8ld. | 2°78d. | — | 4°50d. 
ve average earnings (per carriage)... | £1,487 £1407 | £1193 | £1031 | 836 | | } 

Wagons (productive to revenue}—number | 8,798 7718* 4983* | 3014* 7988* Total locomotive power—per engine .. . _ £1421 | £1802 | £1090 | £771t £637 
re number per mile worked Sahl | 4°082 8°074 8°048 | 1°408 | 4°383 a ia pertrainmile .. .. .. .. .. 1s. 5°80d.|1s. 4 07d.|1s. 3°41d/180 27dt Is. 2°26d 
ale average carnings (per wagon) | £204 £206 | £177 £190 £91 ee a percentage railway receipts, 1891 | 20°97 | 24°86 19°78 | 21°22¢ | 14°99 

Train mileage :— | | 3 “a percentage railway receipts, 1890 20°21 22°23 | 17°69 | 22-15¢ | 14°19 
Passenger —per mile of line, in miles.. eee —- | 904) — —_ Carriages and wagons :— | | : 
Goods—per mile of line,in miles., .. .. 1. 1. 2. «. | 2,188 - 13988 | — _ Carriages, repairs, and renewals—percarriage .. .. .. £70 | — £72 | — £56 

pa Ph per passenger train mile 3°80d. | — eae, — | = 

Total train miles—per mile of line “<s 8,854 4880 2302 | 1761 1586 Wagons, ,, a per goods wagon .. £10 — £4 — | 

Receipts (including miscellaneous earnings):— 2 = per goods train mile 4°41d. — 1°91d. — _ 
Passengers, &c.—per mile Rese oe abl wa “ek ee £589 £680 £208 £158 £229 

” ” per train mile .. .. 1. oo .. « . 774d. —_ 554d. | — _ Total, carriage and wagon—pertrainmile .. . .. .. | 4°15d. | 2°20d. | 2°48d. | 5-494. 
Goods, &c.—per mile af. és é £824 £634 £539 £267 £400 a - percentage railway receipts, 1891 4°88 3°53 318 | — 5°77 
ee per train mile .. 904d. _ 924d. _ _ os a percentage railway receipts, 1890 5°46 | 3°74 3°25 _ 6°00 
- Traffic charges .— | Rad &: 

Total—per mile, 1891 £1,368 £1314 £747 £425 £629 Per train mile, 1801 .. .. 2. «s . 1s. 8 36d |1s. 4°31d.| 9°34d. | 9°66d. |Is. 404d 
» permile, 1890 £1,209 £1344 £657 £413 £624 Percentage of railway receipts, 1891 .. 18°10 | 25°24 11°98 | 16°70 16°86 
»» per train mile, 1891 7s. Ofd. | 5s. 44d. | 6s. 6d. | 48. 93d 7s. 11}d. Percentage of railway, 1890 .. .. 17°85 | 24°76 13°21 | 15°78 | 16°27 
» pertrain mile, 1890 .. var 6s. 7d. 58. 34d. | 6s. 33d. | 4s. 64d. 7s. 10d. General charges: — araia ee a | so 

' 9 Pertrain mile .. .. .. .- «- « “20d. “21d. “34d. | 1°3id. | 2°20d. 
Raiway Workino Expenses. Percentage of railway receipts, 1891 .. 2°59 8°43 | 1°72 | 2°26 | 2°40 

Maintenance of way, works, &c. :— Percentage of railway receipts, 1890 .. 2°96 3°52 2°82 1°44 | 2°84 
Salaries, office expenses, &c.—per mile of line .. £11 -- £11 -- _ Horse-power :— | 
Maintenance and renewals, wages—per mile of line £142 ne ) £82 _ 0 OS ae ae _ — 0° 22d. _ 

- os materials—per mile of line £35 — sei = -- Percentage of railway receipts, 1891 .. -- - 0°28 —) = 

Roads, bridges, stations, buildings, &c.—per mile run £17 — £8 _ ~ Percentage of railway receipts, 1890 .. _ — | 0°38 cota! (eS 

—_— Total expenditure :— | | 

Total way and works—per average mile open.. .. .. .. £205 £:70 £101 £181 £132 Per train mile, 1891 .. 4s. 44d. | 3s. 9}d. | 3s. 34d. | 3s fd. | 4s. 10d. 
” o percentage of railway receipts, 1891 15°03 12°99 13°48 | 80°86 | 21°03 Per train mile, 1890... .. .. .. 4s. 2d. | 48. 73d. | 3s. 24d. 3s. 3jd. | 4s. 9d. 

me 9 percentage of railway reveipts, 1890 | 16°78 13°83 | 18°83 | 88°44 | 21°58 Percentage of railway receipts, 1891 .. 61°57 70°05 | 50°42 | 71°04 | 61°05 

” ” per train mile, 1891... .. .. =... | 12°75d. | 8°39d. | 10°51d.|17°85d. | 20°01 Percentage of railway receipts, 1890 .. 63°26 68°08 | 50°68 | 72°81 60°88 

Locomotive expenses .— | Gross revenue : — i | | lw 
ries, office expenses, &c.—per engine.. .. £57 £38 £57 =_ _ Per train mile, 1891 .. 7s. O}d. | 5s. 44d. | 68. 6d. | 4s. 93d. | 7s. 11d. 
” ” per train mile .. O'7ld. | O°85d. | O°Sld.| — — Per train mile, 1890 .. 6s. 7d. | 58. 33d. | 6s. 39d. | 4s. 64d. | 7s. 93d. 
Running expenses, wages—per engine a £622 £629 | £342 | — £251 Net earnings :— | } | 

se m per train mile | 780d. | 5°6ld. | 4°88d./ — | 5°62d Per train mile, 1891 .. 2s, 8}d. | 1s. 74d. | 8s. 23d. | 1s. 43d. | 3s. 1d. 
Coal, coke, and wood—per engine : £195 £662 £403 = £146 Per train mile, 1890 .. .. .. .. « 2s. 5d. | 18.8 3s. 14d. | 1s. 23d. 3s. 03d. 
* * per train mile | Q-44d. | 591d. | 5°70d.| — | 827d Percentage of railway receipts, 1891 .. 38°43 | 29°95 | 49°58 | 28°96 | 38°95 
Water, oil, and tallow—per engine £120 £157 £91 _ £39 Percentage of railway receipts, 1890 .. 86°74 | 31°92 49°32 | 27°19 | 39°12 
” ” per train mile 151d. | 1°39d. = 1°29d. - 0°87d On capital cost, 1891.. .. .. .. 3°60 2°78 | 5°15 1°74 | 3°18 


* Horse boxes included in wagon stock. 





+ Includes repairs to carriages and wagons. 








LEGAL INTELLIGENCE, 


HIGH COURT OF JUSTICE.—CHANCERY DIVISION. 
(Before Mr. Justice A. L. SMITH, sitting for Mr. 
JUSTICE ROMER.) 


KENSINGTON AND KNIGHTSBRIDGE ELECTRIC LIGHT 
COMPANY, LIMITED. 

WE have referred upon pages 197 and 217 to the important 
electrical case which has been proceeding since February 23rd 
until now, before Mr. Justice A. L. Smith for Mr. Justice Romer, 
and we now propose to give our readers an abstract of the evidence 
given at the trial. 

The ATTORNEY-GENERAL (Sir Richard Webster) opened the case, 
explaining that the action was brought by Mr. St. George Lane- 
Fox against the defendant company for the infringement of his 
patent No, 3988** of 1878, the subject of the patent being a 
system of electric lighting in which incandescent lamps are run in 
parallel, secondary batteries being used as lators or reservoirs, 
and an earth return used for the current. ‘SS explained that his 
contention would be that the expression ‘‘earth” used in the 
patent means a return of any kind, and includes insulated and 
non-insulated conductors, as well as the globe of the earth itself. 
He pointed out that Mr. Lane-Fox was the first to use secondary 
batteries in a lighting circuit, and that by means of amendments, 
the iridium and platinum lamp therein described, and the 
regulating apparatus used for the engines, had been disclaimed. 
The electricity used in the system was intended to be of a potential 
of 100 volts, and kept constant by means of the secondary bat- 
teries. He contended that the only improvement made upon Mr. 
Lane-Fox’s system by the Kensington and Knightsbridge Company 
was in the use of an insulated return. The first witness called for 
De ay was Professor John Perry, who in his examination 

r. J. C. Graham stated that secondary batteries had never 
n used as regulators before 1878, and previously had been 
merely used in laboratory experiments for producing sudden 
effects. The advantage in the use of the secondary battery was 
that it prevented flickering, and Mr. Justice Smith that 
this was a point of great merit. 

Mr. Fintay, Q.C., M.P., for the defendants, then cross-examined 
the witness, and contended that Mr. Lane Fox did not mean to 
—— flickering of the light by the use of secondary batteries, 

ut intended to use the batteries in order to store the electricity 
produced in the day-time for use at night. Professor Perry 
that one of the uses of the hatteries was as a reservoir, but that 
the fact of being a reservoir prevented the flickering of the light. 
Mr, Finlay then quoted a lecture by Mr. Lane-Fox in July, 1882, in 
which he states that earth returns include all returns consisting of 
uninsulated conductors, With this the witness a, » remarking 
that earth, in his opinion, would also include insulated conductors. 
There then followed a series of questions for the purpose of settling 
exactly what the expression ‘‘earth” meant. The question of 
earth plates was then raised, and Mr. Finlay inquired if electro- 
lysis would not be set up in cases where gas and water pipes were 
used as earth connections, and whether such electrolysis would not 
corrode the pipes themselves. Professor Perry took the view 
that the effect would bw infinitesimal, as the area of the con- 
nections was so large. He had used earth plates in a river 
for the pu of a return for th» current used on a 
telpher line at Glynde, the residence of the late Speaker, and 
would include water under the heading of earth return. The 
Jablochkoff patent 3839, of 1877, was then referred to in order to 
prove that lighting in parallel was known before 1878; but this 
point was not made ciear, as the system referred to alternat- 
ing currents, in which transfurmers were used. Mr. Finlay 
then inquired if it were not necessary to have 125 volts potential 
to give 100 volts on discharge. Professor Perry replied that 
101 volts were sufficient if the area of the battery plates was 
sufficiently large. He stated that he had made experiments 
which proved this to be the case. This point was rai by Mr. 
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Finlay, as no switching arrangement is mentioned in Lane-Fox’s 
onion. and he put it to the witness whether a potential of 
125 volts would not destroy all the 100 volt lamps in the circuit. 
This Professor Perry agreed with, but replied that it was an 
unnecessarily high potential. The regulator which had been 
disclaimed in the patent was then alluded to, and Professor Perry 
stated that it was necessary when secondary batteries. were not 
employed. Mr. Finlay inquired if the witness had ever seen an instal- 
lation in which the Lane-Fox system was employed, and Professor 
Perry stated that this system was used in Sir William Thomson’s 
house in Glasgow, and that he (Professor Perry) had employed it 
for lighting the dining-room in the Grand Hotel, Charing Cross. 
In the latter case the installation was not successful, and he 
had to introduce new cells. The date of fitting up the Grand 
Hotel was 1882-3. In conjunction with Professor Ayrton, he took 
out patents for regulating switches, and regulators were also used 
in Sir William Thomson’s house. He considered the Lane-Fox 
system was workable without regulating switches. 

The question of charging was then gone into, and Sir Horace 
Davey examined the witness upon this point. Professor Perry had 
rot tried very large cells, but in charging forty-eight ordinary 
cells the voltage had risen 10 per cent. In 1882 he had not 
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CHARGING CURVE FOR ACCUMULATORS 
read Lane-Fox’s specification, and at that time thought the use 
of cells in that way was open to anybody. In order to obtain cells 
of low resistance large plates were necessary, and five cells of ordi- 
nary size might be used in parallel. Messrs, Crompton pay him a 
royalty for the use of his automatic switches. The earth might be 
considered a satisfactory return, but was prohibited by the Board of 
Trade. He referred to Munro and Jamieson’s pocket-book, where 
the skin of a ship is spoken of as earth for the return circuit, and 
gave other instances, 
Mr. MOULTON then re-examined the witness and referred to Pro- 
fessor Perry’s report, dated December, 1886, on the Lane-Fox 
tents. 
Phe witness then sketched the curve of rise of potential when 
——— the cells, which we give in Fig. 1. A number of batteries 
in parallel would be better than very large cells, and Mr. Lane-Fox 
stated that batteries should be put at various places, The 
failure at the Grand Hotel was solely owing to the bad cells em- 
ployed, which were of the Faure type. 
Mr. St. George Lane-Fox was then put in the box, and was 
examined by the ATTORNEY-GENERAL. He stated that he had no 
profession, but might call himself an electrical engineer, and had 
a various companies, The Brush Company at one time 
owned his patent, and in 1886 brought an action against the 
Edison-Swan Company, which was compromised, the latter com- 
pany acknowledging the patent and accepting a licence. The 
system of working lamps in parallel was new in 1878; they had 
—— been used in series. Constant voltage was the important 
eature of his patent. He agreed that the term ‘‘ earth” merely 
meant an electrical connection between two points; whether the con- 
nection was insulated or not made no difference. He had advised the 
pressure of 100 volts, and this was the only one practically in use at 


| 
| the present time. He gave a description of the Planté cell, which 
was temporarily put aside for the Faure plates, but was 
now considered to be the best type, and wasused by the defendantsat 
Kensington Court and other place. A large surface for the battery 
plates was most important, and this could be obtained by increasing 
the number or size of the plates. Secondary batteries had never 
been used previously in the way he proposed, and the light had 
been variable. He had experimented largely on the charging and 
discharging of batteries, and it was customary to work the cells 
between the points marked B and C in Fig. 1, so that the 
potential given out was practically constant. In 1878, the 
whole question of d batteries was badly understood. 
The witness then referred to a temporary installation at 
Lady Conyers’, 108, Queen’s-gate, in the spring of 1882. His 
system was also used at the Brush Company’s offices in Lambeth, 
and at the Imperial Opera House in Vienna in 1883, and at the 
palace of the King of Roumania. The companies now using his 
system were the Kensington and Knightsbridge, Notting Hill, St. 

ames’s, Metropolitan, and many provincial companies. The 
Manchester-Edison Company had effected a compromise with the 
Brush Company. The witness got his patents back two years ago. 
The batteries used by the defendant company were by Crompton- 
Howell, and were practically Planté cells. he witness then gave 
further details of his lamp. With respect to the earth-plates it 
would be necessary to use a number of small ones to obtain a large 
surface. Planté had never contemplated the combination described 
in the specification. 

Sir Honacs Davey said that the Kensington Company used 
switches, and the witness replied that switches were only n 
when small batteries were employed. Mr. Crompton thought that 
the whole scheme was unworkable when he had it first introduced 
to him. Particulars were then given of the installation in the Law 
Courts. He had invented the switches himself, Professor Perry 
invented them five years afterwards, and Mr. Crompton eight years 
afterwards, : 

On Monday, February 29th, the fourth day of the trial, the 
cross-examination of Mr. Lane-Fox was continued. The witness 
stated that he was a manager of the incandescent department of 
the Brush Company’s works, and was with them from 1881 to 1889. 
£5000 was paid by the Brush Company to the British Electric 
Company, of which, however, he received nothing, only obtaining 
a number of shares with large liability from the ‘Brash Company. 
The reason for the delay in the use of the batteries was that his 
whole attention was given to perfecting the lamp for the Paris 
Exhibition of 1881, and for the Crystal Palace Exhibition of 
1882. In reply to questions upon charging the batteries, he stated 
that it was unnecessary to produce boiling, except when forming 
the plates, as it was a waste of energy. Reference was made to a 
popular lecture by the witness, on the future of electric lighting, 
given in 1882, He again stated that the term “earth” included 
uninsulated returns. He had thought that possibly a different 
a would be kept constant at different parts of the area 
supplied. ’ 

or Horace Davey remarked that in every successful instal- 
lation insulated returns had been used. e witness stated 
that insulation on the return was quite unnecessary. The 
witness had proposed to place batteries at various points in 
the district, while the defendant company had only placed 
batteries at two stations, Kensington Court and Queen’sGate. He 
stated that the Board of Trade had made a great mistake 
in prohibiting uninsulated returns. Various letters were then put 
in with reference to the inspection of Kensington Court. A copy 
of THE ENGINEER of December 26th, 1890, containing a descrip- 
tion of the Kensington Court station, was then referred to. The 
witness in reply to Mr. Moulton stated that ‘ greasing was quite 
unnecessary for the purposes of regulation, and whether the cells 
had bubbled or not did not prevent their regulating action. 

On Tuesday, March Ist, the fifth day of the trial, Professor 
Sylvanus P, Thompson was examined by Mr. Moutton. He stated 
that up to 1878, there were no means by which an electric light 
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could be produced without flickering. The idea of a constant 
potential was new, and the use of batteries for that purpose was 
also new. References were then made to various works to prove 
that the term “‘earth” included metal returns. A table put in 
showed the relative life of 10-candle power lamps when used at 
various voltages. The efficiency was higher as the voltage was 
raised, but the life was shortened. Cross-examined by Mr. 
FINLAY, questions were raised concerning arc lighting, with a view 
to finding out whether 100 volts had been used as a constant 
potential. 

Professor Barrett was then examined by the ATTORNEY-GENERAL. 
The system of Mr. Fox was entirely new in 1878. He stated that 
the novelties in the specification were high resistance lamps, 
parallel distribution, and the method of keeping the potential 
constant in the mains by means of batteries. Sir William Siemens 
had stated before the House of Commons that the gas and water 
pipes would make excellent return conductors. The witness stated 
that the difficulty of forming Planté cells was at first very great, 
and the Faure pasted cells shortened the time necessary for form- 
ing, but people are now reverting to the Planté type. 

On Wednesday, March 2nd, the sixth day, Professor Barrett was 
cross-examined by Sir HoracE Davey, and said he agreed with Sir 
William’s view as to return conductors at the date of the patent. 

Professor George Forbes, examined by Mr. MOovLrTon, 
said he had been connected with the construction of the 
St. James’, Metropolitan, and House-to- House Companies. 
If it were not for the Board of Trade he did not think 
people would insulate their returns. He intended to use 
the cast iron conduits as the return in the St. James’ Company, 
but was prevented. In the United States the electric tramways 
had nearly all uninsulated returns. He considered secondary 
batteries essential for steadiness of the light in 1885. He stated 
that bubbling indicated overcharging, and that when the electric 
light attained the density of 1200 the cells were thoroughly 


charged. 

This concluded the case for the plaintiff. 

Sir Horace Davey opened the case for the defendants, and said 
he took quite a different view of the patent from the Attorney- 
General. 

We shall give an abstract of the rest of the case as soon as the 
trial is over. 








AMERICAN ENGINEERING NEWS. 


Electric power plant for the World’s Fair.—The specifications 
issued by the Bureau of Ccnstruction of the World’s Columbian 
Exposition at Chicago provide that the generators are to be of the 
direct current, constant potential type, and preferably compound 
wound. The motive power, with connections to generator pulleys, 
will be furnished by the Exposition authorities, who will also 
furnish foundations. These specifications are for machinery and 
apparatus for generating electricity to operate motors, with or with- 
out motive power, and full complement of regulating and controlling 
apparatus, switchboard, &c. The electro-motive force at brushes to 
be about 550 volts when operating at maximum and 500 volts at mini- 
mum capacity. Inthe Mines and Mining Building the total capacity 
of the plant is to be not less than 600 kilo-watts, and the genera- 
tors must be capable of developing this continuously for at least 
fifteen hours without heating or sparking. This total capacity 
may be furnished by one or more generators, but no generator 
must have a capacity of less than 80 kilo-watts. The same regula- 
tions apply to the plants for the Manufactures Buildings and 
Machinery Building, but these plants are to be of 800 kilo-watts 
capacity, and no generator to be less than 100 kilo-watts. The 
generators must be so constructed that any number or all of them 
can be operated in multiple, and are to be provided with insulating 
bases. All the electric plant for lighting, power, &c., will be con- 
sidered a part of the exhibits, and must be rendered easily acces- 
sible to visitors. 

Lighthouse.—A new lighthouse is to be erected on the Oid Oreland 
Shoal, in the lower bay, New York Harbour. The depth of water 
is 17ft. Gin. at low tide, and 23ft. at high tide. The bottom con- 
sists of sand and mud to a depth of 8ft., below which is gravel. 
The lower part of the lighthouse will be an iron cylinder 33ft. in 
diameter, for a height of 40ft. The bottom of this cylinder will be 
on the gravel substratum. This shell will be of cast iron plates 
lin. to 12in. thick, with inside flanges 5in. deep, and fastened 
together by lin. bolts. The sides will be vertical for a height of 
40ft., and will then have a trumpet-like flare to a diameter of 
38ft. 6in. at a length of 45ft., or 14ft. 7in. above high water. Fora 
height of 14ft. the cylinder will be filled with concrete, consisting of 
one part cement, two parts sand, and three parts broken stone, 
laid under water, and then 20ft. more of concrete, consisting of 
one part cement, two parts sand, and four parts broken stone, laid 
while the cylinder is kept free from water. In the top of the 
concrete will be a water tank, 10ft. diameter and 6ft. deep. The 
upper part of the cylinder will be lined with brick, and divided 
into store-rooms, &c., by brick walls. Above this will be a three- 
storey structure, 18ft. diameter at the bottom, on the level of the 
main gallery formed by the top of the cylinder, and 23ft. high. 
This will be divided inte dwelling-rooms, and will be surmounted 
by a lamp chamber, 7ft. high and 10ft. diameter, around which 
will be a gallery, and above which again will be the lantern, the 
focal plane of which is 52ft. above high water. The cylinder will 
be protected by rip-rap, sloping outward from the low-water level. 

Heavy freight locomotives.—The Great Northern Railway has 
added to its equipment fifteen powerful freight engines of the 
**twelve-wheel” or ‘‘ Mastodon” type, having eight coupled 
driving wheels and a four-wheel leading truck. The cylinders are 
20in. diameter by 26in. stroke, with steam ports 18hin. by 1fin., 
exhaust ports 184in. by 3in., and bridges 1}in. wide. The guides 
are of the Laird type, and the piston and valve rods have metallic 
packing. The driving wheels are 55in. diameter, the first and 
third pairs having blind tires 64in. wide. All the driving springs 
are connected by equalising levers. The truck or bogie wheels are 
30in. diameter. Driving wheel base, 14ft. 8in.; rigid wheel base, 
Oft. Sin. ; truck wheel base, 5ft. 10in. ; total wheel base, 25ft. 3in. The 
total weight is 156,000 1b., of which 20,000 Ib. are on the truck, and 
136,000 lb. on the driving wheels giving an average of about 
34,000 lb., or 15 tons on each drivingaxle. The boiler is 5ft. 8in. out- 
side diameter, of 2in. steel, with an extension smoke-box and steel 
cylindrical smokestack, the top of which is 15ft. 9in. above the 
rail. The height from rail to centre line of boiler is 7ft. 6in. 
There are 250 tubes, 2}in. outside diameter, and 13ft. 10in. long 
between tube sheets. e fire-box is of the Belpaire pattern, size 
114in. by 32in. inside the ring. It is fitted with a rocking grate, 
arranged to stoke in two sections. The driving-axle journals are 
8in. diameter by Qin. long, and the crank pin or wrist pin is 6in. by 
6in. The tender is carried on two four-wheel trucks with 33in. 
wheels, and the tank has a capacity of 4000 gallons. 

Steel sleepers.—The New York Central and Hudson River Rail- 
road has had a quarter of a mile of track laid with Hartford rolled 
steel ties or sleepers in service since November, 1889, and the 
results have been so satisfactory that an order has been given for 
33,000 more. The new ones will be of a slightly modified pattern, and 
will carry the company’s standard 80 Ib. rails. The present ties are of 
Bessemer steel, of trough section with flaring sides, having a groove 
rolled the whole length of the top, and having the ends bent down 
to resist lateral motion, They weigh 150lb., including fastenings, 
and cost 3 dols. each, including fastening. The metal is Zin. thick 
at the sides. and in. on top. The ties are treated by the Angus 
Smith asphaltum mixture to preserve them from rusting. The 
rails are secured by clamps and bolts, the bolts having the Harvey 
grip thread, which obviates the necessity of using lock nuts. The 
ties are 8ft. long, 8in. wide on top, with the groove 2hin. wide, 
10}in. wide over the bottom, and 2}in. deep. 

nterlocking grade crossings.—Plans have been completed for the 
equipment of the complicated track crossing at Stewart-avenue, 





Chicago, with the Westinghouse electro-pneumatic signal plant 
and interlocking apparatus, worked from a central tower. There 
will be eighty-four signals, ee switches, twenty-two sli 
switches, and twenty-two movable frogs. Each signal lamp will 
have an incandescent light of 16-candle power. The electric wires 
and 3in. air pipe will underground. The operating machine 
will have forty-eight levers, and six spare places for levers for 
future additions. 

A great lathe.—An immense gun lathe has lately been built for 
the United Government, and is to be put in at the gunshops of the 
navy yard at Washington, D.C. Seven lathes are to be put in at 
these shops, and will be used for turning and boring heavy guns 
up to l6in. bore. Some of the largest turning and rifling lathes 
in the world are in use at these shops, which are most splendidly 
equipped with machine tools of the most modern design. This 
new lathe is 133ft. long over all, 10ft. 6in. wide, and 12ft. high. It 
weighs 500,0001b. and cost 76,000dols. The bed of the lathe 

roper is of cast iron, 80ft. long and 9ft. deep, formed with 
our ways, two of which carry the tool carriage, while the others 
carry the tailstock and steady rests. The face-plate is of cast 
steel, weighing 16,000 lb., and has four adjustable steel jaws. ‘The 
gear for this plate has seventy-five teeth, of din. pitch and 10hin. 
width of face. The boring arrangement has a steel screw, 6in. 
diameter and 62ft. long. The lathe gearing has fourteen speeds, 
ranging in geometrical ratio from four-tenths of a revolution per 
minute to four and three-tenths revolutions per minute. This 
lathe was built by William Sellers and Co., of Philadelphia, Pa., 
and the face-plate, of cast steel, was made by the Solid Steel 
Casting Company, of Alliance, O. 








LAUNCHES AND TRIAL TRIPS. 





ON Monday, the 14thinst., Sir Raylton Dixon and Co. launched 
from their No. 2 dockyard a spar-deck steel screw steamer of the 
following dimensions :—Length over all, 323ft.; beam, 40ft. 6in.; 
depth moulded, 28ft. Engines will be fitted by Messrs. Thomas 
Richardson and Sons, of Hartlepool, having cylinders 24in., 38in., 
64in. by 42in. stroke. The vessel has a deadweight carrying 
capacity of 4200 tons, and has been built to the order of the 
British and Colonial Steam Navigation Company, of London, for 
their new line to the Cape, and is the fourth vessel which these 
builders have launched for this company since Christmas. As the 
steamer was leaving the ways she was named Transvaal, the 
names of the sister vessels being Afrikander, Kaffir, and Zulu. 

On Tuesday last the large steel screw streamer Auriga, built 
by Messrs. Biyth Shipbuilding Company, Blyth, for the Oriental 
Steamship Company, of London, was taken to sea for her official 
trial trip. A party consisting of representatives of the owners— 
Mr. John Bovey—the builders, and engineers, were on board, and 
the results of the several runs over the measured mile were highly 
satisfactory, the engines working throughout without a hitch. The 
vessel is a very handsome specimen of the modern cargo steamer, 
and is specially designed to carry a large —_— on a small draught 
of water, and has all the most modern appliances for the rapid 
loading and discharging of cargo, and will a valuable addition 
to the company’s fleet of steamers. The engines have been built 
by Messrs. Blair and Co., of Stockton, and the vessel throughout 
has been under the superintendence of Mr. E. M. Dadd, of London. 
The Auriga returned to Blyth for bunkers prior to loading in 
London and Liverpool for the River Plate. 


The screw steamer Cerigo, built by Messrs. Thomas Royden and 
Sons, and originally eT Messrs. J. Jack, Rollo, and Co., 
has had her engines converted from the compound to the triple- 
expansion type by Messrs. David Rollo and Sons, of Liverpool. 
She has had a new boiler fitted, having a working pressure of 
160 1b. per square inch. The new cylinders are 19in., 30in., 48in. 
diameter respectively, the stroke is 39in. The new boiler is single- 
ended, of Siemens steel. It is 16ft. Gin. diameter by 9ft. long. 
The alteration has been made by removing the old cylinders and 
replacing them with new, adding the necessary bed-plate and 
ye nha This has been done without enlarging the machinery 
space. The speed, power, and cargo space have been increased, 
and the coal consumption reduced. The Cerigo left the Mersey on 
Saturday, going to Cardiff to load up. She is owned by Messrs. 
Richard Nicholson and Son, of South Castle. The whole of the 
work has been carried out under the personal supervision of Capt. 
Joseph Brown, of Old Castle Buildings, Preeson’s-row. 


The Campbeltown Shipbuilding Mer mage d launched from their 
yard at Campbeltown—Clyde—on Friday, the 11th inst., a hand- 
somely modelled steel screw steamer of 1950 tons deadweight. 
The engines, which are triple-expansion, have been supplied by 
Messrs. Kincaid and Co., Clyde Foundry, Greenock. The steamer 
has long raised quarter-deck aft, and partial awning deck forward, 
water ballast in cellular double bottom, complete and speedy 
pumping facilities, and steam and screw steering gear. All 
the latest improvements for navigating the ship economically, 
and for the speedy loading and discharging of cargo, including 
large steam winches, Steam will be supplied by suitable boilers 
working at a pressure of 160 lb. It is expected an average speed 
of 94 knots, loaded at sea, on a moderate consumption of fuel, will 
be attained. The vessel has been built to class 100 Al at Lloyd’s, 
under special survey for a firm of Swedish owners, and is intended 
for their special trade. Captain Mesterton, who is to take 
command of the vessel, named H. Wicander, has superintended 
her completion. : 


There was launched on Tuesday afternoon from the ge Poe | 
yard of Messrs. Schlesinger, Davis and Co., a steel spar deck 

screw steamer named the Nanking, built to the order of Messrs. 
Winge and Co., of Christiania, and expressly constructed for the 
China coasting trade. Her length is 232ft., beam 33ft., and depth 
22ft. 8in.; and she is built to take the highest class in the 
Norwegian Veritas. The vessel is flush decked and is fitted with 
an open rail right fore and aft, and a large teak deckhouse is fitted 
amidships, the top of which forms a fine promenade deck. At the 
fore end of this deck are built the wheel house, chart house, and 
smoke-room. Another smaller teak deck house is fitted aft for the 
Compradors. The saloon is the full width of the midship deck- 
house, and is situated at the fore end of it, and is well lighted with 
sliding windows. The panelling and furnishings are of polished 
hard wood throughout, and the upholstery is done in Utrecht velvet. 
The captain’s cabin, state rooms for eight passengers, &c., are 
fitted abaft the saloon, and are finished in similar style. The engi- 
neers’ and officers’ cabins are in the after end of this deckhouse and 
alongside the engine and boiler casings. Their berths are large, 
airy, and well appointed. The forecastle accommodation is below 
the deck forward. All the most modern machinery has been 
introduced for the rapid loading and discharging of cargo, and in 
addition to the usual hatches, the vessel has been fitted in the 
*tween decks with four large watertight cargo doors to facilitate 
dispatch. As a further precaution against leakage through these 
doors in bad weather, additional doors have been fitted inside of 
the others. A fore-and-aft schooner rig has been adopted with 
gaff try-sails. The engines have been constructed by the North- 
Eastern Marine Engineering Co., at their Wallsend Works, and 
are of the triple-expansion system, with cylinders 17in., 27in., and 
45in. diameter, with a stroke of 30in. Among others present at 
the launch were Mr. Schetelig, one of the partners of the Winge 
Company; Mr. Conradi, consulting engineer, of Glasgow, who has 
superintended the arrangements and construction of the vessel and 
her machinery; and Captain Sorensen, who has been the resident 
surveyor on account of the owners during the construction of the 
vessel, and who will command her when completed. As the vessel 





started from the ways she was named the Nanking by Miss 
Clementson, of North Shields. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE Cannock Chase colliers have carried out their t 
this week all on strike, in sympathy with the shape ed 
Federation orders in the other parts of the country. So too peal 
the colliers in Warwickshire and in North Staffordshire, ‘pee 
with the exception of some of the pits around West Bromwich’ 
the South Staffordshire miners proper remain at work, and refus, 
to be either bribed or coerced into operating with the other strike 
hands. The menon strike on C k Chase number some 15 000, 
the Warwickshire men out number about 5000, and the North 
Staffordshire men 12,000. Inquiries made of the Cannock Chase 
men when they left the pits failed to elicit any definite informa. 
tion as to how long the suspension was likely to be prolonged 
The men declined to state anything except that they were acting 
in accordance with instructions from their agents, and that on 
latter were themselves unable to inform them how long the strike 
might last. Among the owners the opinion prevails that the 
holiday will extend to a fortnight, and they are making arrange. 
ments accordingly. Everything, however, depends upon the 
decision which the miners’ conference may come to in London 
to-day—Thursday. 

The banks at the collieries do not pomeet any appearance of 
being able to stand a long strike without great interference to 
trade, and much shortness of supplies to consumers, Among the 
shopkeepers a repetition is feared of the experience of the great 
sixteen weeks’ strike of 1874, when the debts of the colliers ruined 
half the shopkeepers. It has, therefore, been resolved that no 
credit shall be given to the colliers, 

In North Staffordshire the effect upon the ironworks has been 
much more serious than in South Staffordshire. Nearly the whole 
of the North Staffordshire collieries are shut down, and the restric- 
tion will it to something like 100,000 tons of coal and 25,000 
tons of ironstone per week. e stocks of coal on the pit banks 
are very limited, and +4! all the finished ironworks have been 
= to stand, although the blast furnaces will for the present be 

ept alight. The majority of the earthenware manufacturers also 
have sufficient stocks to last out the week ; but two or three exten- 
sive potteries have been closed where the masters decline to pay 
the extra price for coal, and have no large orders in hand, 

In South Staffordshire most of the ironworks are keeping on, 
except those dependent upon Cannock Chase for their fuel supplies, 
But certain works have been put to stand where only half supplies 
are available. Prominent among these are several very large 
works, 

Ironmasters on 'Change in Birmingham to-day—Thursday—and 
yesterday in Wolverbampton declared that under no circumstances 
ps they consent to pay more for fuel than they have recently been 

oing. 

Demand for manufactured iron remains very quiet, and iron- 
masters do not wholly regret the 1 which the strike 
offers them of staying production for atime. Very little profit is 
being made by those works which are on, and under these circum- 
stances it is considered almost better to play than to work. Con- 
sumers of finished iron are as resolute in declining to give an 
increased price for any class of material as are producers, and iron 
prices consequently are weak. 

There is a little more inquiry for bars and galvanised sheets for 
India and Chili and other South American markets, but Australian 
orders continue restricted, and the shipping trade altogether is 
much under the average of the season. The sheet iron trade is 
still particularly quiet, and the mills which are running are not 
making much more than half time. Tube strip, angles, and hoops 
are in average demand. 

Marked bars are selling slowly at £8 for first, and £7 for second 
qualities ; merchant iron is £6 10s.; and common bars are as low 
as £5 12s, 6d. to £5 15s, For sheets, singles, the general quotation 
is £7, though it is reported that sales of doubles are even taking 
place at below this figure. For galvanised sheets the quotation is 
about £11 15s, to £12 for 24 gauge, f.o.b. Liverpool. 

In the crude iron trade current rates remain without material 
alteration at 62s, 6d. to 65s, for Staffordshire all-mine hot blast ; 
45s. upwards for second-class sorts; and 37s. 6d. to 40s, for 
cinder. With reference to Midland pig irons, the absence of 
d d in the finished iron trade results in a diminished call for 

ig iron, and sales have been done at as low as 43s, 6d. to 44s. 6d. 
or Derbyshires, and 43s, upwards for Northamptons; with 
47s. 6d. to 48s, for Lincolns. 

The great prosperity currently reported to attach to the 
electrical engineering business is confirmed in statements made at 
a meeting of the Electric Construction Corporation, of London 
and Wolverhampton, last week. The meeting was held to consider 
the advisability of increasing the capital from £500,000 to 
£750,000, by the creation of 25,000 new £10 shares; and Mr. 
J. S. Balfour, M.P., who presided, said that the increased capital 
was necessary owing to the large and valuable contracts that bad 
been obtained since the last meeting, and also in consequence of 
the general success of the undertaking. He did not wish to say 
anything in exaggeration, but there had been something, a spurt 
or a boom, on order for heavy electrical plant. The capital already 
supplied was fully employed, and they had in hand at that 
moment orders in the five months of the financial year for more 
work than double the amount done during the whole of last year. 
That was to say, that during the last five months the value of 
their orders ted to thing like £187,000, as against some- 
thing like £130,000 for the whole of last year. The large new 
works at Wolverhampton, which were said to be the best works 
of their kind in the country, were fully occupied. The resolution 
for increased capital was carried. 

The accounts of the Birmingham Proof House for the year 
ending December show that the number of provisional proofs of 
gun barrels has been 370,555, and that the revenue under this head 
was £3350, against £2884 in the previous year. 191,076 definitive 
— have been effected, from which source the revenue has been 

78, 

Fifteen tenders from first-class firms have been sent in to the 
Worcester Corporation for supplying electric light to the city, and 
the Watch Committee have determined to recommend the “ 
ance of the tender of the Brush Engineering Company. The 
— is for £20,000, and the annual working cost is estimated at 




















NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester.—A general feeling of uncertainty, and a want of 
confidence with regard to the future, are the most noticeable 
features in connection with the engineering, iron, and coal trades 
of this district. For some time past I have pointed out that the 
prevailing feeling of uncertainty with regard to the future was 
operating as a serious check upon new engagements of any import- 
ance being entered into, and this has been still further intensified 
by the unsettled outlook in the coal trade throughout the country. 
The persistent downward tendency in prices for some time past 
has gradually brought makers and manufacturers of iron into the 
position that they are unable to secure new business at 
anything approaching remunerative prices, and unless some relief 
is obtainable in the cost of production, the closing of works is 
in many cases not only under serious consideration, but is already 
being carried out to a partial extent. As the course of 
action now being taken by the miners’ organisations is not only 
directed against any reduction in the price of fuel, but is for the 
time being forcing it up to an artificial value, the position of the 








large coal-using industries is necessarily being made still more pre- 
carious, and the whole outlook of trade is so altogether discouraging 
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feeling is to hold back. In the present critical 
thet, the Ser eseat of rd coal-using industries of the country, the 
miners? organisations are certainly playing a most hazardous game 
that may possibly lead to so large a curtailment of consumption by 
the closing of works, that the very action they are taking may 
nly tend to hasten the reduction in wages they are striving to 
pre Certainly the coal-using industries in their present con- 
dition cannot stand any increased cost of ee scorn. and lower 
wages and cheaper fuel would seem to be a lutely necessary to 
bring about any revival in trade. ‘ 

The Manchester Iron Exchange on Tuesday was fairly well 
attended, but a de ressed tone again characterised the market, 
and there was very little doing either in pig or finished iron. For 
Lancashire brands makers are still holding on to their late quota- 
tions of 45s. for forge to 46s. for foundry, less 24, delivered 
Manchester, and in the present unsettled state of the coal trade 
are not inclined to give way at all upon these figures, but the busi- 
ness doing continues extremely small. With regard to district 
prands, the damping down of a number of furnaces, both in 
Lincolnshire and Derbyshire, is naturally tending to harden 
4 but where actual business is put through, it can 


Poresly be said that any higher figures are obtainable. The 
average selling price of Lincolnshire remains at about 43s, 6d. 


for forge and 44s. 6d. for foundry, whilst for Derbyshire, 
although some of the makers are not quoting at all, 45s, for 
forge to 48s. for foundry, less 24, delivered Manchester, still 
represent about the average figures. The miners’ strike in the 
Durham district has necessarily tended to force up prices, so far as 
makers’ quotations for Middlesbrough iron are concerned, whilst in 
sympathy Scotch is also showing more firmness, but in the 
open market there are still sellers at very much about late figures, 
For good-named foundry brands of Middlesbrough makers are 
quoting about 46s. 10d. net cash, delivered = to Manchester, 
and some of them are very indifferent about selling at all; ordinary 
brands are, however, obtainable through merchants at substantially 
lower figures. For Glengarnock makers still quote on the is of 
50s, net cash, delivered at the Lancashire ports, and have refused 
orders at a trifle under this figure, but merchants would be pre- 
pared to book orders at 6d. to 1s. less, and there are other brands 
of equal quality also obtainable at considerably below this quota- 
tion. For Eglinton prices remain at about 48s, to 48s. 6d. net 
cash, delivered at the Lancashire ports. ‘ 

Manufactured iron makers, who in many cases have either 
wholly or partially closed their works, pending the cessation of 
operations at the collieries, report only a very limited weight of 
business coming forward, and in the present unsatisfactory condi- 
tion of trade there is a feeling of indifference as to the full 
resumption of operations, even when the colliers’ holiday comes to 
an a 3 For éaivery in the Manchester district, Lancashire bars 
do not average more than £5 17s. 6d., with North Staffordshire 
qualities quoted at about £6 per ton. Sheets range from £7 5s. to 
£7 10s. for merchant, to £7 12s, 6d. and £7 15s. for galvanising 
qualities, with the usual extras for doubles and for hoops, although 
there is comparatively little or no business at present coming 
forward. Association list rates remain at about £6 7s, 6d. for 
random, to £6 12s, 6d. for special cut lengths, 

In the steel trade business remains, regent extremely low ; 
prices are maintained at about 56s. 6d., less 24, for ordinary 
foundry qualities of hematites delivered in the Manchester 
district, but very little has been done at this figure. For steel 
plates the inquiries continue but limited in weight and quantity, 
and prices show a weakening tendency, £7 2s, 6d. representing the 
full average figure obtainable for good boiler-making qualities 
delivered in the Manchester district. 

The reports which I can gather generally throughout this 
district, with regard to the engineering industries, continue of 
a very unsatisfactory character, and it is only in exceptional cases 
where establishments report work coming forward in anything 
like sufficient quantity to keep them fully employed. In 
most cases, the contracts running out, which have hitherto 
kept establishments employed, are only being very partially 
replaced with the new work, whilst considerable numbers of hands 
continue to be discharged from many of the works in the district ; 
and during the past week or so a large number of men have been 
thrown out owing to some change that is going on at the railway 
locomotive works at Gorton, The report issued this month by the 
Amalgamated Society of Engineers is also again of an unsatisfactory 
character ; but it is difficult jto arrive at any definite conclusion 
as to the actual number of the unemployed at present upon the 
books. The issued returns show something over 8 per cent. of the 
total membership in receipt of out-of-work support, but it is evident 
that this cannot include the large number of men who are at present 
out on strike on the North-east Coast, so that it may be presumed 
to include only the members at present out of work through the 
depression of trade. The sick returns show about 3 per cent. of 
the membership at present on benefit, and there are also very 
nearly the same proportion in receipt of superannuation support, 
out of a total membership of slightly under 72,000 members. The 
reports as to the condition of trade in the various districts con- 
nected with the Society remain much about the same as those of 
last month. Throughout this immediate district the returns 
generally are that trade is not more than moderate, whilst in the 
neighbourhood of Liverpool it is generally returned as bad, and in 
many Lancashire centres the reports are to the effect that it is 
either declining or bad. Taking the returns generally throughout 
the country, it is only in very exceptional cases where trade is 
returned as good, the bulk of the districts reporting trade as not 
more than moderate, and very many of them as either declining 
or bad, 

During the past week there has been a steadily-lessening 
demand for all descriptions of fuel, and colliery proprietors as a 
rule have had no difficulty in meeting the requirements of their 
customers out of stock. Prior to the stoppage of the pits, mer- 
chants and consumers have in most cases got in extra supplies, with 
the result that there has been almost a dearth of new orders; and 
although the better qualities of round coal for house-fire purposes 
have in the open market maintained the advance of 1s. 6d. to 2s. 
per ton, engine classes of fuel—which have been more plentiful, 
owing to the larger production of slack, through the filling up of 
the stocks—have shown a decided tendency to ease down upon 
recent quotations. In a good many cases the leading colliery con- 
cerns have continued to supply their regular customers at old rates ; 
but in the open market, the best qualities of round coal have 
remained firm at about 13s. to 14s, per ton, second qualities at 
about lls, to 12s., and common round coals at about 10s. 

r ton. With regard to engine classes of fuel, supplies 

ave been offering more freely, and in some instances repre- 
sentatives of collieries have been seeking for business at 9d. to 1s, 
per ton under recent quotations, At the pit mouth burgy could 
now be readily bought at from 7s, 6d. to 8s, 6d. per ton, the better 
qualities of slack at 5s. 6d. to 6s. 6d. per ton, whilst in some cases 
common sorts could be bought at as low as 4s, to 5s. per ton, 
The limited quantity of round coal obtainable has necessarily 
tended to temporarily force up the prices for shipment, and 
for steam coal about 14s. 6d. has been readily obtained for 
delivery at the Garston Docks, or the High Level, Liverpool. 

Barrow.—The hematite pig iron trade is extremely quiet, and 
the effect of the coal strike has been shown to suspend nearly all 
the sources of demand for metal. Warrants are much easier in 
tone at 46s. 3d. per ton net cash, while mixed Nos. of Bessemer 
iron are quoted at 48s, net f.o.b, Fully three-fourths of the fur- 
naces in the district have been damped down, and the rest will be 
damped down, except in a few instances, where it is intended to 
blow them out, before Monday. The entire make of the district 
will thus be stopped, and the trade will, at any rate temporarily, 
leave the pe ame pte Business in all qualities of hematite is 
practically nil. It is not expected there will be any resumption of 
activity for some weeks at the furnaces, because this district is 
more intimately concerned with the Durham strike, which gives 
Promise of greater difficulties than the strikes in other parts of the 

s 








country. Most of the works had no stocks of coke on hand at the 
pos gene of the week, and in other cases, where stocks were held, 
only a week’s supply was on hand. The vity of the situation 
can very easily be understood at Barrow when it is known that at 
the steel works and ironworks the weekly consumption of coal is 
over 3000 tons, and of coke over 5000 tons. The coal comes 
chiefly from the Barnsley district, and the coke mainly from 
Durbam. It is expected that the cessation of industrial operations 
in this district will divert what little trade there is in hematite to 
other districts engaged in this manufacture. It is, however, 
noticeable that stocks, which were very large some time ago, are 

radually being cleared away, and doubtless they will get less and 
ess during the continuance of the strike. The stocks of hematite 
warrants have been reduced this week to the extent of 6176 tons, 
and now represent 123,659 tons, or 20,428 tons less than on Decem- 
ber 31st, 1891. 

Messrs. Kirk Brothers, of Workington, have temporarily closed 
their works for the manufacture of merchant iron and steel, on 
acount of the coal strike, and also damped down their furnaces, 

The iron ore trade is suffering keenly from the depression, and 
prices are easier at 8s, 6d. to 9s, per ton net at mines for ordinary 
qualities, but there is no demand. Mineowners are, however, put 
to the necessity of keeping their pumps going to keep the workings 
from flooding, and this will entail coal consumption, and stocks 
remain at a very low point, 

The steel trade is quiet. The crisis has checked nearly all 
inquiries. The works at Barrow and at Workington are closing 
this week, Orders are fairly held for steel rails and shipping 
material, but there are no quotations at the moment, 

Shipbuilders and engineers are busy, and are in a position to go 
on for three weeks with their present supply of coal. No new 
orders are reported, but there are several inquiries, 

The Naval Construction and Armaments Company delivered on 
Monday the steam sludge boat Binnie to the London County 
Council. She will carry 1000 tons of sludge out to sea, This is 
the third vessel of this class built at Barrow for Thames sewage 
disposal, and two more sludge boats of the same size are building 
in the Barrow yard. 

On Saturday a Peninsular and Oriental steamer, the Formosa, 
was launched from the Naval Construction and Armaments 
Company’s yard, being the last of two steamers built for dealing 
with the heavy cargo trade. They are also fitted up for passengers. 
The first of these steamers, the Malacca, was delivered to the 
owners three weeks ago after a very satisfactory trial, and she is 
now on her maiden voyage to India. The dimensions of both 
steamers are 385ft. long between perpendiculars, 45ft. breadth 
moulded, and 3lft. depth of hold. They have a gross tonnage 
of 4000 tons, and are propelled by triple-expansicn engines of 3500 
indicated horse-power, capable of maintaining a steady speed of 
11 knots with 5! tons dead weight on board. 

The shipments of pig iron and steel from West Coast ports for 
the week represent 11,525 tons, as against 21,508 in the correspond- 
ing week of 1891—a decrease of 9983 tons. The exports to date, 
represent 164,788 tons, as against 180,842 tons dur:ng the same 
period of 1891—a decline on 1892 of 16,054 tons, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


DuRING this week the talk has been all of coal. Sheffield is in 
the heart of the South Yorkshire district, and feels at once any 
crisis in the great industry. Inquiries in various quarters have 
elicited the fact that there is really less inconvenience caused by the 
stoppage in the large establishments than was apprehended, The 
principals of the more important works were agreed that if the 
strike only lasted a week, which they anticipate will be the time, 
they can tide it over very comfortably. If the miners had been 

rsuaded to go on in idleness for a fortnight, the effect would 
ine been exceedingly serious. Very few employers are not able 
to make a week’s provision in fuel, if they are at all mindful of 
their business. The difficulty of some firms is that they were 
doubtful about the stoppage actually taking place, and delayed 
obtaining supplies. Two of our leading works—which have exten- 
sive collieries of their own—are running this week as usual, their 
only employés who are idle being the miners. The rolling mills are 
generally set down, causing artisans who are dependent upon them 
for raw material to be thrown out; it is here that the shoe pinches, 
The poorest people, too, are suffering severely. 

I have been over a good deal of the ground in the Midlands 
affected by the stoppage. On the 16th, which was a beautiful 
day, the country, usually very gloomy with smoke from pit shafts, 
was refreshingly bright. The clear sky and brilliant sunshine were 
unmarred by the “black flags” commonly flying from countless 
chimneys, Thatent of the trailing billows of smoke, a slight film, 
almost imperceptible, drifted slowly from the top, and jets of 
steam here and there told that life was not altogether lost in Coal- 
land. In nota single instance, from Sheffield to Nottingham, and 
round the Erewash Valley back again, did I see a single instance 
of winding gear at work. The sidings were blocked with empty 
wagons, three and four lines deep. Only two mineral trains passed 
me in the two days’ travel. Ironworks were also silent, and near 
Nottingham several lace mills gave little indication of anything 
going on. The miner is making the most of his holiday, and he 
seems not to lack for money. The theatres are well filled, and 
football and other sports freely patronised. Evidently he has been 
storing up his forty per cent. advances to spend them at leisure or 
tide over a time like this. The savings banks managers tell me 
that there has been a larger increase in colliers’ accounts during 
the last three years than in any other class of the industrial com- 
munity. Next week’s railway traffic returns, giving the working 
from the 12th to the 19th, will be awaited with interest. They 
will show the extent of the stoppage on the great mineral-carrying 
companies of the Midlands. 

A new colliery is to be opened at Hickleton, on the Swinton and 
Knottingley line of railway. This vast coalfield -was tapped as 
late as 1874, the first coal being reached at South Kirby in 
August, 1878. The new company, which has a capital of £150,000, 
is to be called the Hickleton Main Colliery Company. The sub- 
scribers are Messrs. D, Davy, Sheffield; E, Hague, Sheffield; E. 
Armitage, Leeds; C. P. Markham, Chesterfield; C. E. Hunter and 
A. Wilson, Hull; and A. Wilson, Sheffield. Shafts are to be sunk 
at Thurnscoe, near the Swinton and Knottingley Railway. The 
Barnsley bed, which is of superior quality, is nearly 9ft. in thick- 
ness, and underlies the surface at a depth of 635 yards. The 
company has secured about 3000 acres of coal, which will be 
worked towards Doncaster. That beautiful country district is 
likely to lose its picturesqueness, just as historic Conisborough 
is marred by the pit shafts and colliery cottages of Cadeby on the 
opposite bank, e Mitchell Main Company, it is said, is also 
arranging to sink to the coal on the estate of Mr. Foljambe, in the 
same Ted, but a little nearer Barnsley. 

The general industries of the town are far from being buoyant. 
A shrinkage is reported all round in the lighter staple trades, with 
the exception of one or two departments, such as machine knives, 
sickles, reaper sections, &c., a trade which is passing from the hands 
of the smaller manufacturers to the large firms who can bring ma- 
chinery into more general use. The keen competition which com- 
pels cheaper production has extended to agricultural implements 
and food-preparing appliances very closely of late years, and it is 
now fiercer than ever, 

A statement has gone the round of the Press that ‘‘two trains 
containing 250 tons of Scotch coal passed through Barnsley Station 
on Friday, en route for Sheffield, for the United Gas Light Com- 
pany. Further supplies,” it was added, “ will arrive daily during 
the present crisis.” It is true that Scotch coal was received by the 
Sheffield Gas Company last week, but the supply was in fulfilment 
of ordinary contracts, and had nothing to do with the miners’ 
stoppage. 


THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


BUSINESS is weer erage paralysed in all departments, now that 
the strike of Durham miners has been commenced, and gives 
promise of lasting some weeks, judging from the temper of the 
men, who took the matter altogether out of the hands of their 
executive, and not only refused to agree to any of the propositions 
of the masters, rejecting even that of referring the question in 
dispute to arbitration ; indeed, they would not discuss the matter 
with their employers, but persistently stated that they refused to 
recognise any depression in the coal trade. Accordingly, there 
are now between 80,000 to 90,000 miners idle, and their action has 
thrown out thousands engaged in other industries, which are large 
consumers of fuel, such as blast furnacemen, ironstone miners, iron 
and steel rolling mills, foundries, and engineering establishments. 
Mineral traffic on the railways is almost suspended, and the sight 
of a coal or coke train is already regarded with no little curiosity. 
The North-Eastern Railway Company has in conseque:ice of the 
strike suspended the running of no fewer than 179 of its trains, 
chiefly on its branch lines, and out of Middlesbrough alone 
thirty fewer passenger trains are daily dispatched. The com- 
pany has a stock of coal which would last some three weeks 
under ordinary circumstances, but by thus reducing the train 
service they will have resources for a longer period. Consumers 
are put to great straits already, in some cases having been unable 
to get adequate stocks, 

The blast furnace owners have grappled with the difficulty at 
once by damping down their furnaces in most cases, and by the 
end of this week no fewer than fifty-one out of the eighty-three 
furnaces in blast on the Ist inst. will be idle. When it is con- 
sidered that a blast furnace requires 600 tons of coke per week, it 
will be seen that it is not an easy matter to secure a stock in the 
preceding fortnight or three weeks above the ordinary supplies 
sufficient to keep the furnaces going more than a very short time. 
Such is the price of pig iron, that makers cannot afford to procure 
supplies of coke from other districts even if they could get them. 
South Yorkshire cannot furnish the coke that is required by the 
Lincolnshire furnaces, most of which have been damped down 
because of the miners “ playing” in that district, and because the 
supply from Durham, which furnishes one-third of the coke used 
in Lincolnshire, has ceased, Coal is to be had from Northumber- 
land, where work is carried on very briskly, but it is not suitable 
for cokemaking. Those of the Cumberland and North Lancashire 
furnaces which obtain their coke from Durham have also had to be 
damped down. Coal is certainly being imported into the Tees 
district, but it is not for the blast furnaces. Messrs. Cochrane, 
Grove, and Co., at the Victoria Foundry, Middlesbrough, have 
imported some cargoes of Scotch coal from Methil; some Welsh 
coal has also been received and more is on the way, while Messrs, 
Dorman, Long, and Co., are getting coal from Northumberland to 
enable them to carry on their Britannia and West Marsh Iron and 
Steel Rolling Mills. The stoppage of works is much more complete 
already than it was in 1879, when the last great strike of Durham 
miners occurred. Then there were never less than 50 furnaces at 
work in the North of England, but by the end of this week not 
more than 82 will be in operation. Messrs. Boleckow, Vaughan, 
and Co., who have 21 furnaces built in the Middlesbrough district, 
of which 16 were at work last week, have now only one in blast, 
while Messrs. Bell Brothers, who had 11 out of 12 at work last week, 

esterday—Thursday—ceased operations at their last furnace. Sir 

. Samuelson and Co, will by Saturday have all their eight furnaces 
stopped. Where possible in works at which some of the furnaces 
have been kept in operation, the hands whose regular work has 
been taken from them have shared the work at the furnaces which 
are running, but the stock of coke is so scarce that scarcely any 
of the furnaces can be kept going above another fortnight. The 
Tees Bridge furnaces at Stockton have been dam down, and 
will not resume operations until pig iron can be made without loss, 
The following table shows the number of furnaces built in the 
district, the number at work on the Ist inst., and the number that 
will be in operation at the close of this week :— 


Number Number Number to 
blowing at be at work 
March ist. March 19th, 
“a “a ee ae 


Name of works. 


Skinningrove 
Redcar .. .. 
Coultham .. 
Lockenby .. .. .. 
Middlesbrough .. .. 
Eston Steel Works .. 
Cleveland .. .. .. 
Southbank .. 
Clay Lane .. 
Cargo Fleet .. 
Normanby .. 
Ormesby 
Tees... 
Tees-side 
Acklam 
Ayresome 

thorpe 
Newport 
Clarence 
Norton .. 
Thornaby .. 
Tees Bridge .. 
Stockton .. 
Seaton Carew 
Grosmont 
Carlton.. .. 
Middleton .. 
Wilton Park 
Consett .. 
Jarrow .. 
Ferryhill 
Elswick.. 
Walker .. 
Towlow 
Tudhoe .. 
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The Carlton Iron Company will be able to work until the middle 
or end of next week. Consett has managed to stock a considerable 
tonnage of coke, as they have their own collieries and coke ovens. 

Pig iron prices have advanced 2s. per ton since the difficulty 
with the miners threatened to culminate in a strike, but in 1879 
there was a 5s. rise, the strike then lasting six weeks. Whethr 
it will last as long this time is not yet apparent. Where the 
collieries paid fortnightly the men would have three weeks’ pay 
to live upon—the fortnight’s pay and the back week, but if, as is 
stated with some show of authority, the funds of the association 
cannot be drawn upon for strike pay when there is a general 
strike, then the duration of the stoppage of work will be 
shortened, though the funds of the society would not last long if 
some 65,000 members had to draw upon them. Makers have not 
been selling No, 3 Cleveland G.M.B. below 38s, this week, and 
several brands could not be had under 40s. Merchants on Tuer- 
day did business at 37s., and on Wednesday the same figure was 
paid. No. 4 foundry and grey forge was also at the same figure, 
and thus were comparatively dearer than No. 3, though they 
are not so freely required as they were, Scotland taking less, ard 
the local finished ironworks are not consuming much. To the 
Scotch founder native iron is now cheaper than Cleveland iron, 
and thus the former is more in request. Middlesbrough warrants 
have been much more readily sold during the past fortnight than 
for a long time past, because they are not only cheaper than 
makers’ iron, but also the buyers are sure of delivery whenever 
they need to require it. Accordingly Connal’s stock had declined 
on Wednesday night to 150,535 tons, or 5798 tons decrease for the 
week, and 9352 tons decrease since the commencement of the 





month. Middlesbrough warrants, which were obtainable at 
9d. cash before the Durham difficulty commenced, have been 
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at 37s. 3d. this week, and on Wednesday evening closed at 
36s. 6d. East Coast hematite has advanced to 49s., and 50s. for 
mixed numbers. The shipments of pig iron from Middlesbrough 
this month to Wednesday evening reached 33,630 tons, against 
32,742 tons in February, and 32, tons in March to 16th; the 
exports have thus been but little interfered with so far. 

The demand for manufactured iron and steel is almost nil, and 
quotations are practically nominal, for in the prevailing uncertainty 
no one dare take orders even if they were offered. Most of the 
manufacturers have had to give notice to their customers that they 
are compelled to suspend deliveries. Only three or four of the 
works are running at anything like their full capacity—the North- 
Eastern Steel Company ; Messrs. Dorman, Long, and Co., who are 
getting coal from Northumberland ; the Moor Steel and Iron Com- 
pany, Stockton, which has a stock of fuel that will last it three 
or four weeks, and the Consett Iron Company; the Stockton 
Malleable Iron Company, the Westbourne Ironworks, the West 
Stockton Ironworks are wholly laid off now. Messrs. Fry, Ianson, 
and Co., Rise Carr, Darlington, are only running one mill, as are 
also the Darlington Steel and Iron Company, the West Hartlepool 
Iron and Steel Company, and Messrs. John Hill and Co., Newport 
Rolling Mills, Middlesbrough. Messrs. William Whitwell and Co., 
Thornaby Ironworks, Stockton, are running their mills, but not 
their forges; and the Eston Steel Works, which were closed all last 
week, have continued inoperative this week, and will not be re- 
opened until the miners’ strike is concluded. 

It is rumoured that the committee of directors and shareholders 
appointed at the annual meeting of the Wear Steel Company to 
consider what should be done with the works at Castletown, 
Sunderland, have under consideraticn a proposal to lease the works 
for a term of years to a new company to be formed in Sunderland, 
the present shareholders being a | a certain percentage on the 
capital invested by them. 

e proposal to have a joint wages sliding scale for the North 
of England and the Midlands, which has been so much favoured 
by the employers in the latter district, is pretty certain to prove 
abortive, as the ironworkers in this district have decided by a 
large majority not to entertain the pro 1, and the Northern 
employers are also very lukewarm about the matter. The Midland 
ironworkers themselves do not regard the proposal with great 
favour. 

Messrs. Head, Wrightson, and Co., Teesdale Ironworks, Stock- 
ton, have secured the contract for the erection of blast furnaces 
for the Low Moor Iron Co., Bradford. 

The steel mill] men employed at the Consett Iron and Steel 
Works have with the masters agreed to a renewal on the old basis 
of the present sliding scale for two years. 

The engineering works are fairly well occupied notwithstanding 
the miners’ strike. They do not, terete consume so much coal, 
and have been able to lay in considerable stocks. Messrs. Blair 
and Co. at Stockton have no lack of fuel;Sir William Gray and Co., 
at West Hartlepool, have a good supply of local coal, and have im- 
ported some from Wales, and the Central Marine Engine Works 
are well occupied. The shipyards are kept well employed, and are 
likely to suffer more from lack cf plates than of fuel, because 
several iron manufacturers are unable to continue deliveries. 

At the meeting of the North-East Coast Institution of Engineers 
and Shipbuilders, held at West Hartlepool, a paper, contributed by 
Mr. G. Bergstriém, on ‘‘ A Proposed New Type of Cargo Steamer,” 
was read. The author proposed to simplify and improve upon the 
present type of steamer known as the well-decker. 








NOTES FROM SCOTLAND. 


(From ovr own Correspondent.) 

THE pig iron market has been less affected by the stop of 
work in the mining districts than might have been expected. The 
demand for warrants has been more limited than in the preceding 
week. Prices of Cleveland iron were a little higher early in the 
week, but they fell away somewhat afterwards. Hematite 
warrants followed a similar course. Scotch warrants were in small 
request. Business was done up to 41s, 3d. cash, but the advance 
could not be maintained. Should the stoppage of work in Cleve- 
land be prolonged, there is little doubt that prices of pig iron will 
advance, if for no other reason than on account of the large 
quantity of Cleveland pigs that is consumed in Scotland. No 
scarcity of hematite pigs is anticipated in any circumstances, 
because the consumption is already decreasing. 

Two or three of the ial brands of makers’ iron are reduced 
ls. per ton for No. 1, and the quotations are as follows :—G.M.B., 
f.0.b. at xr ton, Nos. 1 and 3, 41s. 6d.; Monkland, No. 1, 
43s.; No. 3, 41s. 6d.; Carnbroe, No. 1, 44s.; No. 3, 43s. 6d.; Clyde, 
No. 1, 48s.; No. 3, 47s.; Gartsherrie, No. 1, 49s.; No. 3, 48s.; 
Summerlee, No. 1, 50s.; No. 3, 48s.; loan, No. 1, 5ls.; 
No. 3, 48s.; Coltness, No. 1, 53s. 6d.; No. 3, ; Calder, No. 1, 
52s.; No. 3, 49s.; Glengarnock, at Ardrossan, No. 1, 51s.; No. 3, 
49s,; Dalmellington, No. 1, 48s.; No. 3, 47s.; Eglinton, No. 1, 47s.; 
No. 3, 46s.; Shotts, at Leith, No. 1, 52s.; No. 3, 50s.; Carron, at 
Grangemouth, No. 1, 55s. 6d.; No. 3, 50s. 

The shipments of pig iron in the past week amount to 4616 tons, 
compared with 4577 in the corresponding week. The United States 
took 780 tons, Italy 505, Holland 515, Germany 395, India 165, 
South America 115, Australia 100, France 95, Belgium 40, Spain 
and Portugal 100, other countries 180, the coastwi hip t 
being 1626, against 2306 same week last year. The tvtal ship- 
ments for the year to date are 51,447 tons, against 40,148 in the 
same period of 1891. 

There is no change in the number of furnaces in blast, which is 
seventy-eight compared with thirty at this time last year. 
Ordinary and special brands are being produced by forty-six 
furnaces, hematite by twenty-six, and basic by six. 

Stocks in the public stores are slowly decreasing, but the reduc- 
tion in the past week has not been very large. 

Increased arrivals of hematite ore have been taking place in the 
Clyde, not so much on account of any extra demand at the steel 
works, as to the shipments having been delayed by the recent 
strike at Bilbao. During February thirty-one vessels arrived in 
the Clyde with cargoes of this ore, ting 44,084 tons, com- 

red with 9970 tons in February, 1861, and 40,094 in February, 

890. The arrivals for the first two months of the present year 
amount to 93,065, compared with 14,510 in the same period of 
1891, and 68,616 tons in the first two months of 1890. 

There is no improvement in the steel trade. Some of the 
makers have been proposing a combination for the maintenance 
of prices, but it is very doubtful whether, in the present cir- 
cumstances of the trade, such an arrangement could be carried 
through. There is no doubt that with the high cost of 
fuel and labour, it is difficult for some of the companies 
to make ends meet. In some cases there is a 
amount of work still on hand for shipbuilding purposes, but 
fresh business is practically unattainable except at reduced prices, 
and merchants are reported to have sold Siemens ship-plates as low 
as £5 16s. net per ton. The basic works are doing fairly well, and 
the demand for their product, both in the raw and manufactured 
state, is increasing. 

The finished iron trade is getting very depressed. The upward 
turn in the pig iron market rather checked than improved the 
demand for malleable iron, and it is not easy to obtain orders 
without making concessions in price, Common bars are selling at 
£5 12s. 6d., and rivet bars are reported to have been done as low 
as £5 8s, 9d., less the usual 5 per cent. discount. The inquiry for 
iron sheets is comparatively sluggish, and some makers are taking 
7 re a reduction of 2s, 6d, per ton from the nominal price of 

7 12s. 6d. 

The iron and steel manufactured goods shipped from Glasgow in 
the past week embraced locomotives worth £7941; sewi 
machines, £4755; machinery, £8770; steel goods, £13,399 ; an 
general iron manufactures, £38,825. 

As was anticipated in this correspondence last week, very few 





of the Scotch miners have come out in connection with the Federa- 
tion movement in England. Several pits have been idle in 
Stirlingshire, but the stoppage is of such small proportions as to be 
considered of little importance, The effect of the stoppage of 
work in England on our markets has so far not been advantageous, 
Coalmasters have been full of orders for prompt delivery, but 
forward business has been very difficult to negotiate. Steam 
tonnage has been plentiful, but cargoes could scarcely be obtained 
on any terms, There is little demand from the Continent, as the 
prices on this side are too high to admit of profitable export in 
that direction ; it is impossible to quote trustworthy prices just 
now, owing to the uncertainty that exists as to the position of the 
trade. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE condition of the Welsh coal trade is being watched with the 
closest attention. That it was on the down grade was evident, 


a 
es 


weather has not been encouraging for the beginning of agri 
and building activity. Where so many complaints ane utterei a 
is only fair to attest that during the late clear sky and kic 
easterly winds public health has been gradually returning to its 
—_ — P . 
be Silesian iron industry remains in a generall i 

Prices continue to be very depressed, beanie hardly any —_ 
In pig iron, nc age A foundry pig, stores are constantly increg- 
ing. The rolling mills are, with few exceptions, irregular] 
—. One firm even ceased operations altogether. For pend 
and girders a fairly pee request has been coming forward late] 
while for almost all other sorts demand has dwindled down toe 
mere nothing. The inquiry experienced in the sheet department 
is very weak; plates, on the other hand, are in somewhat 
better demand. Machine and wagon factories complain of bein, 
but insufficiently employed. The tube foundries, as well as zie 
and wire nail works, are fairly well occupied, though for the 
greater part working on stock, 

Austro-Hungarian iron business has remained extremely quiet all 





falling demand, lower quotations, formed subjects of di ion on 
*Change, but the strike amongst the English colliers has brought 
about a reaction, and prospects are decidedly better. The only 
difficulty in front is with the enginemen, and another week must 
~ before one can get evidence whether a conflict is certain or not. 

incline to a belief in an amicable arrang t. 

On Cardiff Exchange, midweek, satisfactory business was done, 
and it was noted that on one day Penarth Docks had cleared 14,110 
tons coal. Quotations are, best steam, 12s, 6d. to 13s.; seconds, 
lls. 6d. to12s.; Monmouthshire, 11s. 9d. to 12s,; and small, which 
has been improving of late, 7s. to 7s. 6d. per ton. House coal is 
also firm ; best is selling at 14s. 3d. to 14s. 9d.; seconds, 13s. to 
13s. 6d.; Rhondda No. 3, 13s. to 13s. 3d.; small, 8s. 3d. to 8s, 6d. 
per ton. 

The market altogether shows more business, and greater firmness, 
but it is too soon for a ‘‘ boom” such as certainly must come on, if 
the northern strike continues, and the Forest of n and Scotland 
go in, as seems likely in conjunction with North Wales, for marked 
limitations of output. ‘ 

Several meetings have been held of late in the endeavour to 
bring about an alliance between the English and Welsh colliers, 
but so far the northern delegates can make no headway. The 
meeting at Ebbw Vale last week was one of the stormiest, the 
delegates being literally prevented from speaking. 

At Aberdare this week a meeting of colliers’ representatives, 
under the chairmanship of Mr. D. Morgan, miners’ agent, sup- 
ported the eight hours movement. Welsh support, however, for 
the measure will be weak, the older colliers being op’ lo 

Iron and steel prospects are a little better. One drawback felt 
in the iron trade is a deficiency in labour. The fact is that prices 
are too low to admit of anything like a generous wage, and as 
surface labour at collieries is better paid, labour at iron and steel 
works is scarce. Much of this labour is Irish, and if trade 
improves, as seems likely, further migration from the sister 
country might be recommended. I note a few items as showing 
low wages:—74d. to Sd. for unloading ore trucks ; other labour, 
1s. 10d. per day ; rail shed labour 3s. 1d. And it may be added, 

a such as are shown in market quotations will not warrant 
er. 

Judging from the marked increase in arrivals of ore from Bilbao, 
Decido, and Plymouth, in particular, the Welsh ironmasters will 
be in a position to meet largely increased demands. Purple ore 
from Plymouth is one of the ty sg I have seen a fine sample 
of this compressed into blocks by hydraulic power. Importers 
this week bave been the Dowlais Co., Decido Co., Swansea 
Hematite Co., Blaenavon Iron Co., and Pyle. The latest iron and 
steel consignments have been 600 tons rails to Bilbao, and 1400 
tons to Gothenburg from Cardiff, 900 tons to Monte Video, and a 
small consignment to Hennebont from Newport, Mon. At 
Cyfarthfa repairs and restartings, with a good deal of briskness in 
tin bar, have been the events of the week. At Dowlais-No. 7 blast 
furnace is expected to be started next week, and another is under 
repair and will be blown in. A good make of tin bar was shown 
at these works this week, thirty-eight trucks being laden in one 
day from tin-plate works. Demand for rails steady. 

ron and steel quotations midweek, Swansea Exchange, were as 
follows:—Glasgow pig, improving, 4ls.; Middlesbrough, No. 3, 
36s. 9d.; hematites, 46s. Sd.; steel rails, heavy, £4 to £4 5s.; 
light, £5 5s. to £5 7s. 6d.; Welsh bar, £5 5s. to £5 7s. 6d.; sheets, 
steel, £7 10s. to £8 10s.; iron, £6 10s. to £7 10s.; Bessemer steet 
blooms, £4 2s, 6d. to £4 5s.; bars, £4 10s. to £4 12s, 6d.; Siemens 
bars from £5. 

P. are an advance in pig and hardening in tin-bar. 

The inevitable and only sure correction of a weakness in market 
and a plus of make is showing itself in the tin-plate districts by 
‘total cessation of some works and partial stoppages of many 
others.” I quote from an authentic trade record of the situation. 
Systematic limitation of make, alternate monthly stop » will 
never be so effectual as ‘‘the weakest going to the wall.” I am 
sorry to note the breaking down of any of the small or weaker 
industries, but when there are too many in the trade to get a living 
profit a few must go for the benefit of the many. 

Last week the shipment was again large from Swansea—76,830 
boxes—but the make was close up, totalling 69,179 boxes. Stocks 
are now 193,221 boxes. This week there will be good clearances 
for America and Russia. As showing the improvement in the 
Russian trade, I note that last month the exports were 3757 tons, 
as compared with 1501 tons for February, 1891. America were 
7783 tons, as compared with 20,513 tons. Still American advices 
are more hopeful, and larger business is certain—that is, for a 
time. In three years it is calculated American manufacture will 
be able to grapple with their own demand. 

Latest quotations are as follows:—Iron cokes, 12s, to 12s, 3d.; 
Bessemer cokes, 12s, 3d. to 12s, 6d.; Siemens, 12s, 6d. to 12s, 9d.; 
ternes, 24s, to 25s. 6d.; best charcoal, 14s, to 14s, 3d. 

Several prominent buyers, Mr. Prior, London; Mr. Goring, of 
aan’ and Mr. Moore, of Manchester, were on ’Change this 
week, 

There is a little friction in the affairs of the Taff Vale Railway, 
and some ferment still remains, One prominent subject of dis- 
cussion is the order of the management that the — should 
keep their journals en route, and not postpone the duty until the 
evening, and charge overtime for making them up. It is very 
obvious that todo the duty properly they must either keep the 
journal en route or take full notes, and the manager’s instructions 
appear to be sensible an regards efficiency, and just; but for the 
present the seem likely to rebel. 

The withdrawal of the Bute and Barry Bills leaves only the 
following before Parliamentary Committees, but they are all 
important :—Rhondda and Swansea Bay Extension to Swansea 
Docks; the Mumbles Pier; Midland Line Extension, Gwrnos, 
Swansea; Cray Valley Water Scheme: Abolition of Compulsory 
Inward Pilotage, Swansea. 

The coke market is a little firmer:—Furnace from 17s. 64d. ; 
foundry, 20s. 6d. Pitwood is in good demand—l5s, to 15s, 3d.— 
and some of the coalowners, notably the Tredegar Company, have 
been importing largely. Patent fuel is not very brisk, Cardiff price 
from 11s, 9d, to 12s, 

At Llanelly the tin-plate trade is depressed. 

In collieries Davis and Sons’ shares are at 124; South Wales 
Colliery, 84 ; Internationals, 55 ; Rhondda and Swansea Bay shares 
are at 74; Taff, 69 to 70. 











NOTES FROM GERMANY. 


(From our own Correspondent.) 
THE state of the general iron market over here has been as little 
cheering as might be this week. Indications of improvement in 





any direction have failed to appear as yet, and the continued cold 





through the week. As has been noticed in last report, the fierce 

petition of German works forced the Austro-Hungerien firms 
to reduce their quotations, Official quotations are at present, for 
common pig iron, 46 to 47fl.; grey pigs 53 to 54fl.; Bessemer, 53 
to 54fl. p.t.; Styrian bars, 116 to . pate; girders, 107 to 1124 
p.t.; boiler plates, 18511; tank ditto, 156i1.; galvanised sheets, 
240f1. p.t. ire nails are noted 162f1. p.t. y 

The situation of the French iron market remains very much the 
same as last reported—that is, inanimate and without hope for 
ery) In Paris, merchant bars are quoted 155f.; girders 
165f. p.t. The syndicate price is 50 centimes higher, : 

Belgian iron industry is ina state of entire stagnation, In all 
departments a very slow hand-to-mouth business is doing. Bars, 
No. 1 are noted 115f. p.t.; girders, 115f. p.t. Luxemburg foundry 
Rs has been sold at 56f. Iron plates stand at 135f. p.t. In 

ebruary 26 blast furnaces were in blow out of 46, of these 
furnaces, 17 produced on an average 1395 tonsforge pig perday ; two 
produced 175 tons foundry per day, while seven furnaces produced 
505 tons basic. Compared to the first two months in 189], pro- 
duction rose from 113,000 tons on 123,000 tons. The ironworks of 
Seneffe, now in liquidation, have closed their balance with a deficit 
of 466,270f. German works are reported to have received some 

retty good orders for steel girders at Antwerp, underquoting the 

Igian works, 

A fearful mining explosion has occurred in the mines of Anderlues, 
Hainault, at a time when between two and three hundred men 
were at work below. Only a small number, about 40, were 
fortunate enough to make their escape ; some were brought up in 
hopeless and distressing condition, while in spite of every effort 
made, far the greater number had to be given up as utterly 
beyond human assistance. 

Any improvement in demand cannot be reported to have taken 
»lace on the Rhenish-Westphalian iron market during the week. 

Vith regard to prices, the best that can be said is that they have 
come to a standstill. In the iron ore trade, the business that has 
been doing lately was of the smallest description ; prices are about 
as last quoted, being for spathose iron ore M. 7°50 to M. 8 p.t.; 
roasted ditto, M. 10 to M. 11; inferior sorts, M. 9 to M. 10 and 
M. 11 per ton at mines. Nassau iron ore continues to be quoted 
M. 9 to M. 9°20 per ton, free Dillenburg. Luxemburg-Lorraine 
minette is weakly inquired for at M. 2°40 to M. 2°60 and M., 3-20p.t., 
net at mines, e pig iron trade must still be termed quiet and 
unsatisfactory, the tendency of prices being in a downward 
direction. ee 10 to 12 p.c, grade, is quoted M. 56 to 
M. 57 pt. henish- Westphalian forge, No. 1, M. 50 to M. 51; 
No, 2, M. 47 p.t. y res forge, M. 47 ie Foundry, No. 1, 
and hematite, M. .t.; No. 3, M. 55 p.t. Basic, M. 50: 
Bessemer, M. 56 to M. 58 p.t. at works, Luxemburg forge pig, 
M. 40 to M. 4°50 p.t. 

In the manufactured iron branch very little actual business is 
being transacted. Bars are weakly inquired for, and are sold at 
extremely low quotations. The girder trade is even worse off, 
suffering from the fierce competition that is going on in that 
branch of business. Hoops remain unaltered compared to last 
week ; about the same may be reported with regard to plates and 
sheets. Foundries and machine shops are only weakly occupied, 
while the wagon factories continue in satisfactory activity. They 
will, within a short time, receive additional employment by an order 
for 336 passenger and thirty goods wagons, which are to be given 
out onthe 9thinst. The result of a late tendering for steel rails at 
Frankfort has not been so unfavourable as might, under present 
circumstances, have been ex » M. 123°50 p.t. being offered 
lowest. Others went up to M. 132 p.t. at works. 

Latest list quotations, per ton at works, are as follows :—Good 
merchant bars, M. 115 to 125; angles, M. 125 to 130; girders, 
M. 85 to 95; hoops, M. 127°50 to 132°50; billets in basic and 
Bessemer, M. 90; heavy boiler plates, M. 160; tank ditto, M. 140, 
in some cases M. 145; steel plates, M. 150; tank ditto, M. 135; 
sheets, M. 130 to 140; Siegen thin sheets, M. 123, Iron wire rods, 
common quality, M. 115 to 120, and more; drawn wire, in iron or 
steel, M. 110 to 120; wire nails, M. 127°50 to 130; rivets, 
M. 165 to 170; steel rails, M. 123 to 126; fish-plates, M. 122 to 135; 
steel sleepers, M. 117 to 121; complete sets of wheels and axles, 
M. 280 to 303; axles, M. 220; steel tires, M. 215 to 234; light- 
section rails, M. 100 to 105. 

The speed of express trains—which had of late been augmented 
—is to be further increased, and may perhaps be operating with the 
beginning of the travelling season. A peculiar kind of four-axled 
locomotive, with large wheels, has been constructed for the 

urpose ; some of them are now used on trial on the line Kiln- 
ingen, and at present chiefly attract attention by the largeness of 
their size, 

Mr. L, Schwartzkopf, the founder and for many years the 
director of the great locomotive works 7 his name, now 
‘* Berliner Maschinenbau-Actien Gesellschaft,” died suddenly on 
the 7th inst., in his 68th year. With him another of those men 
has passed away who, from small beginnings, had risen to wealth 
and fame, and to whose intelligence and energy the iron industry 
of this country owes a great deal of its development. For several 
— the deceased gentleman had retired from active life, without, 

owever, ceasing to watch with lively interest the progress of the 
work to which he had devoted his time and his talent. 








THE MINERS’ CONFERENCE,—The Miners’ Conference was held 
in London on Wednesday and Thursday. No reporters were 
admitted. It is stated, however, that the coal miners who are 
taking a holiday will return to work on Monday. So far it is 
evident that the costly experiment will have no effect whatever on 
wages or coal prices, 

Kine’s CoLtecE ENGINEERING SocieTy.—On March 4th Mr. 
Martinez read a paper onthe ‘Transandine Railway of South 
America.” Mr. inez in the course of his paper said tbat this 
was one of the boldest pieces of engineering work of the present 
time, when we consider that mountains covered with perpetual 
snows have to be pierced by tunnels at a height of 10,450ft. above 
sea, and that the only approach to these points is by mule tracks 
for six months in the year. The line is a continuous ascent from 
its commencement on the Argentine side to the summit, where it 
immediately begins to descend on the Chilian side, On account 
of the steep gradients over which the line has to go, it has been 
found necessary to use the “ Abt’s Rack” system, sections of 
which are distributed over the line, amounting in all to a distance 
of fourteen miles, The principal tunnels begin at about two- 
thirds the whole length of the line and vary from 755 to 5540 yards 
in length, nearly all having 8 per cent. gradients ; and as the rock 
is very hard, drilling machines were used to expedite the work. 
The length of the mountain line amounts to 149 miles, 109 on the 
Argentine and 40 on the Chilian side; the whole of this is in the 
hands of Messrs, Clark, who deserve great success for their 


wonderful undertaking. The chair wastaken by Mr. F.C, Fairholme. 
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AMERICAN NOTES. 


(From our own Correspondent.) 
New York, March 3rd, 1892, 


Apvicgs from Western and Southern markets 
show a troubled condition among makers of crude 
iron. Sales for the past ten days for both foundry 
and forge foot up some 50,000 tons for delivery 
during the second quarter of the year. Furnace 
managers expected to sell treble that amount, 
and are disappuinted in their efforts. No, 1 is 

noted at 17 dols, to 17°50 dols. for Northern ; 
No. 2, 15°50 dols.; grey forge, 14 dols, to 14°50 
dols.; merchant iron, i per pound ; refined 
plate, 2c. ; beams, 2°20 ; steel rails, 30 dols, It is 
rather surprising to the American iron trade that 
the present condition of things should last so 
long, and nothing but a general restriction of 
production will protect manufacturers from 
further cutting. 








NEW COMPANIES. 


Tux following companies have just been regis- 
tered :— 
Boardman’s Electric Sun Lamp Patents, Limited. 


This company was registered with a capital of 
£10,000 in £5 shares, to carry on the business of 
an electric light and power and manufacturing 
company in all its branches. : 

Registered without articles of association, 


Comet Lighting and Heating Syndicate, Limtted, 


This company was registered with a capital of 
£18,000 in £1 shares, to carry into effect an - 
ment made February 9th between J. “Mol, 
McMurttrie and W. E. Smith of the one part, and 
E, ©. Koch, on behalf of this company, of the 
other part, for the acquisition of certain patents 
relating to the producing, dealing in, storing, using 
and supplying liquids of every description for 
lighting, heating, and motive power. 

Most of the regulations contained in Table A 
apply. 


Zahikian and Michaux Boiler Patents Syndicate 
Company, Limited. 

This company was registered with a capital of 
£4000, in £1 shares, to demonstrate in Great 
Britain or elsewhere the practicability and 
advantages of inventions for producing circula- 
tion of water in steam boilers, particularly those 

soxlentiny paveener by Messrs, Zahikian and 
Sadees, ost of the regulations contained in 
Table A apply. 





Willoughby and Co., Limited, 


This company was registered with a capital of 
£2000, in £20 shares, to carry into effect an 
agreement expressed to be made between W. 
Ackroyd, T. Henry Ackroyd, and J, Willoughby 
of the one part, and this company of the other 

rt; also an agreement made between Frederick 
Jraven, A, Craven, P. Stansfield, and W. Pinder 
of the one part, and this company of the other 
part, for the acquisition of certain letters patent 
relating to improvements in apparata for con- 
suming smoke, ising fuel, heating rooms, 
and producing forced draughts for furnaces, &c., 
and to develope and work the same, 

The number of directors shall not be less than 
five nor more than seven, the first are: W. Ack- 
royd, T. H. Ackroyd, J. Willoughby, F. Craven, 
A. Craven, P, Stansfield, and W. Pinder; quali- 
fication, two shares; remuneration to be deter- 
mined in general meeting. 





Newall and Co., Limited, 


This company was registered with a capital of 
£10,000 in £10 shares, to carry into effect an 
agreement made 25th January between George 
Alfred Newall of the one part, and Richard 
Raggett, on behalf of this company, of the other 
part, for the acquisition of the undertaking of a 
marine and general engineer and boiler maker, 
a on = St. Philip’s Iron Works, 

ristol, and gene to carry on and develo 
the said business in all its branches. ™ 

The number of directors is not to be less than 
five nor more than seven. The first to be elected 
by the signatories to the memorandum of associa- 
tion. Qualification, £100. Remuneration, 
£1 1s, for each board attendance. 


Metallic Tube and Flask Company, Limited, 


This company was registered with a capital of 
£50,000, in £10 shares, to carry into effect an 
agreement made between Taylor and Challen, 
Limited, of the one part, and this com ny of 
the other part, for the acquisition of the oon Bel 
now carried on by Taylor and Challen, Limited, 
at Wiggin-street, Birmingham, and to carry on, 
in the United Kingdom or elsewhere, the business 
of engineers, machinists, tool makers, boiler 
makers, bridge and roof makers, iron and steel 
converters, makers of and dealers in gun barrels, 
cycles and cycle fittings, cups, collars, ferrules, 
flasks, &c,; of all kinds of war materials, ships ; 
ordnance, small arms, ammunition, gunpowder, 
explosives of all kinds, chemicals, medical, 
electrical and chemical apparatus and fittings ; 
to acquire patents, patent rights, &c., and to 


develope and turn to 
pet ata Ape account the same, The first 


Benjamin Beebee, J.P., Park Hill House, Walsall 
be Williams, The Firs, Edgbaston... .. .. .. 

. 6, Taylor, 60 and 62, Constitution-hill, Birming- 
a Oe 
Alfred Lovekin, Tudor Grange .. s 
O. Madeley, jun., Solihull .. |. |. |. f 
J. O. Bayliss, 51, Hull-road, Handsworth * 

The number of directors is not to be less than 
two hor more thanseven. The first are the first 
five signatories to the memorandum of associa- 
tion. Qualification, £500. Remuneration to be 
determined by the company in general meeting. 


ee ee 








Lonpon Water Surriy.—In the notice of the 
pamphlet on this subject, in our impression of 
the 4th inst., the name of the publisher, Mr. 


Walter Ki Bolt - - 
omitted. ng, t- court, Fleet - street, was 





THE PATENT JOURNAL. 


Condensed from ‘ The Illustrated Oficial Journal of 
Patents.” 


Application for Letters Patent. 


When patents have been ‘ communicated” the 
name and address of the communicating party are 
printed in italics, 


2nd March, 1892. 
4108. SimULTANEOUSLY WeaviNG Two Fasrics, W. E. 
Heys.—(E£. Longjahr, France.) 
4109. BLack Azo Dye-sturr, A. Bang.—(@. A. Dall, 


** 
* 


Germany.) 

4110. Biack Oorron Dye-sturr, A. Bang.—(G@. A. Dahl, 
Germany. 

4111. Date-stampine, &c., Macuines, J. M. Glover, 


4112, Date-stampine, &c., Macuines, J. M. Glover, 
London 

4118. ELecrro-maGnetic Time and Dare Stamps, J. M. 
Glover, London. 


_— cate Sream Generators, N, 8. Arthur, 


1. 

4115. Compressinc Gunpowpver, Aitchison, Ellis, and 
.» Loanhead. 

4116. Mai, Carrs, E. C. Larking and T. Lester, 


London. 
4117. AppLiance for Openina Tins, W. P. Hawkins, 
4118. Mouwrs for Stereo Printino Piates, A. Brown, 
ag. @aanme for SteeR1nc Purposes, J. Wotherspoon, 
£120. Srxzprxo Gear for VeLocirepes, W. Peake, 


4121. Groves, J. Hamburger, London. 

4122, Puorocraruic Camera Suutrers, E. H. P. 
Humphreys, London. 

4128. Brake Arparatus, B, J. B. Mills.{J. des 
Georges, France.) 

4124. Hyprautic Ark Compressors, W. Donaldson, 
London, 

4125, Evecrricat Circuit ARRANGEMENT, F. T. Hollins, 
Leytonstone. 

4126. Boot Straps, C. Huelser.—(A. Meyer, Denmark.) 

4127. CLosina Device for Groves, &c., F. W. Sauer, 


ndon. 

4128. Recepracie for Enciosine Tins, D. 8. Page, 
London. 

4129. Lock Nuts, J. R. Hancock, London. 

4130. Can and Measure for Benzo.ine, C. W. B. Dear, 
Southgate. 

4181. Treatinc Raw Marterizs, J. T. Knowles.—(Die 
Actiengesellschaft ‘‘ Cimbria,” Denmark.) 

4132. Crusners, W. C. Morison, Plymouth. 

4183. Pocket Book, W. J. Brewer, London. 

4184, EvecrricaL Visual SiGNALLING Apparatus, C. 
E. Kelway, London. 

bag —— Cotour off Merrats, J. Hutchins, 


ndon. 

4186. Sounpinc Apparatus, G. Nobes and R. Wilson, 
on. 

4137. New Toy, C. E. Thierry.—(F. Watzlawik, Ger- 


bg 

4138. PuotocrarpHic Cameras, H. G. M. Conybeare, 
London. 

4189. Securina Raitway Rarzs to their Cuarrs, 8. 
Pettit and H. R. Gatley, London. 

4140. Game of Sxii1, A. Mullord, London. 

4141. big Recisters, A. Steer and W. Griffiths, 

mdon. 

4142. Gun Swass, G. H. Garrison, London. 

4143. Gun Swaps, G. H. Garrison, London. 

4144. Securinc Loose Currs to Sairts, R. 8. Foster, 
London, 

4145. Apparatus for Gratinc Breap, G. J. Baker, 
London. 


4146. Manvuracture of Expvosives, A. V. Newton.— 
(A. Nobel, France.) 

4147. Sewinc Macuing, E. Kohler, London. 

4148. TaBLe Appciance, W. B. Bacon, London. 

4149. Sturry Dryino Structures, W. H. Charles- 
worth, London. 

4150. Preumatic Tires, G. G. M. Hardingham.—(Z. 
Rochet and Cie., France.) 

4151. Steam Generators, M. Seipp, London. 

4152. ELECTRO-THERAPEUTIC ApPpaRaTos, W. J. Herd- 
man, London. 

4153. Feepinc Mecuanism for Dritts, C. K. E. Bildt, 
London, 

4154. Exrecrric Batrerigs, E. Viarengo, London. 

4155. Wire, E. Viarengo, London. 

4156. AxLe Sxeins, P. Dansereau, London. 

4157. Suapes for ELecrric Gow Lamps, H. W. Taylor, 
London. 

4158. ELecrric Circuits for VaRyInc PressurE, H. 
Edmunds, London. 

4159. Sasu Fasteners, H. J. Anstie, London. 

4160. Mecuanicat Toy, A. Seligmann, London 

4161. Recutatinc Feep of Arc Lamps, F. J. 
London. 

4162. Screw Natt, W. Carr, London. 

4163. PorTaBLE TaBLE, O. Troostwyk, London. 

4164. BorrLe Sroprer, J. Johnston, London. 

4165. CommunicaTine between a VesseL in DisTRESs 
and the Suore, G. H. Rayner and J. D. Michell, 
London. 

4166. Raitway, W. Jones, London. 

4167. Process for Printinc CeLiucoiw, W. Hagelberg, 


Taylor, 


London. 

4168. —s Horses of Snappine, A. J. Boult.—(R. 

‘orti, ——. 

4169. Merauic Paints, E. C. and M. E. Williams 
and C. May, Liverpool. 

4170. Frames for Spinnina Fiax, J. V. Eves, Man- 
chester. 

4171. Rotary Cutters, F. L. C. Raabe, London. 

4172. Maxine Sprincs, W. P. Thompson.—(F. M. 
Jeffery and J. W. Fisher, United States.) 

4178. DesuLpuurine Castines, P. Rossigneux, Liver- 


abe PREPARATION of Soap, J. Porteous, Edinburgh. 


8rd March, 1892. 

4175. Sautrte Guarps, I. Bamford and J. Duncan’ 
Oldham. 

4176. Frorat Covers, E. Klarner, London. 

4177. Winpows, G. Browning, jun., W. OC. Hartley, and 
H. F. Maydwell, Shaw. 

4178. Permanent Way of Tramways, T. Young, Bir- 

m. 
4179. Driving Butrer-makinc Cuurns, E. 8. T. 
ellmann, yo 
4180. Joint, O. Umlauf, London. 
4181. Hepor Corrine Macuines, W. Houseman, Bolton 


a 
4182. Dryino Woot, J. B., W., and E. Whiteley, 
Halifax. 


4188. Stoves, H. Darwin, Glasgow. 

4184. Corns Freep Apparatus, G, W. Lowcock, Man- 
chester. 

4185. PortaBLe Gatvanic Battery, P, Stiens, Man- 
chester. 

4186. Dynamo, 8. J. Rollason, London. 

4187. Pickinc Apparatus of Looms, J. Morrison, 


London, 

4188. Winpow Sasu Fastener, W. E. Waite, North- 
ampton. 

—* Gas Motor Enoines, J. H. Hamilton, Notting- 

4190. BArrerixs, F, M. A. Laurent-Cély and E. Finot, 

ndon, 

4191. SHeppine Apparatus for Looms, J. Kauffmann, 
Manchester. 

4192. Meters, F, H. and H. Nalder, 0. W. 8. Crawley, 
and A. Soames, London. 

4198. Gotr Links, J. H. Brighouse and W. Stewart, 


jun., Southpo: 
4194. Goveninas for Rotuine Stock, E. Grund, Liver. 
pool. 





4195. poe Automatic Covur.ines, E. E. Smith, 
eltenham. 
4196. Wispow Buinp and Roxugrs, J. W. H. Siddall, 


ndon. 

4197. Victoria Sarety Lamp, J. Gregory, jun., and W. 
Buckley, Chorlton-cum-Hardy. 

4198. VaLves and Tapa, A. Howat, Manchester. 

= Manvuracture of Casxs, J. Shenton, Birming- 

m. 

4200. Surrina CrnpeRs, J. Mitchell and D. Campbell, 
Manchester. 

4201. Pacxine for Piston Rops, &c., W. Leslie, Glas- 


gow. 

4202. CanriaGE Lamps, J. Wathen, Binnningham. 

4208. Oi, Canz, W. Thomson, Manchester. 

4204, Pickers for Looms, J. Forrest, Manchester. 

4205. Disinrectinc Inrecrep Piaces, W. Garthwaite, 
Great Grimsby. 

4206. Recenerative Gas Lamp, J. E. Holloway, 
London. 

4207. Propuction of CuLoripe of AMMoniuM, J. A. 
Forret, Edinburgh. 

4208. Reversinc Mecuanism, 8 Griffin, Bath. 

4209. Securinc VeLocipepE Cranks, D. Marshall, 
Birmingham. 

4210. Gas Encine Detaizs, F. W. Lanchester, Bir- 
mipngham. 

4211. Cases for TuimpLes and Neepies, G. Nelson, 
Birmingham. 

4212. StopperinG Borrtves, J. Creasy, London. 

4213, Lapprers, H. Cheesman, Newcastle-on-Tyne. 

4214. Fapric for PersonaL UNDERWEAR, J. Raab, 
Manchester. 

4215. Extraction of Goip and Sitver, F. G. Fuller, 
London. 

ag _ ApsustmentT, E. G. Platt and D. J. Witte, 


mdon. 

4217. Feit Hats, R. Robinson, Manchester. 

4218. REVERBERATORY Furnaces, &c., J. Bromilow, 
London. 

4219, TeLescoric Stanp for InstRuMENTS, M. Weyl, 
London. 

4220. Lever Corkscrew, H. Fairbrother, London. 

4221. Openinc Enve.Lores and Wrappers, H. Morgan- 
Byrne, Belfast. 

4222. Suips’ Boat Davirs, J. Sample, London. 

4223. Casu Recisters and Inpicators, &c., H. Cook, 
London. 

4224. Uritisinc Heatep Air, H. Leydecker, London. 

4225. Feep-waTER Heaters, H. E. Newton.—(C. C. 
Worthington, United States.) 

4226. GrinpinG MILLs, F. Pemberton and G. Layton, 
London. 

4227. Steam Enoines, L. V. Bind, London. 

4228. Boor Jacks, C. Huelser.—(J. Schierer and C. 
Rieger, Germany.) 

4229. SMALL-aRMs, C. 8. Lott, London. 

4230. Macuines for Pressinc Bricks, B. 0. White, 

* London. 

4281. Ore ConcenTRATORS, E. Jones, London. 

4232. Frames for Scissors, F. W. Golby.—(Z. Passot, 
France.) 

4233. WINDMILLS, J. McKnight, London. 

4234. Perpetua CALENDAR, D. A. Fisher and L. Zins- 
master, London. 

4235. Pire Wrencu, R. Atkin, London. 

4236. Ink Borries for ScHoot Desks, W. F. Hall, 
London. 

4237. Gass Borris, F. P. and A. J. E. Hill and W. 
Freeman, Surbiton. 

4238. Car Courtine, O. W. and L. A. Clement, 
London. 

4239. Breap Pans, G. C. Britton, London. 

4240. Truck, A. A. Coup, J. Coup, and M. Thorpe, 
London. 

4241. Enricuine Ornpinary Gas, P. D. Ferrié and H. 

J. B. Thiroux, London. 

4242. goa or Recerrac.e for Books, A. W. Smith, 

ndon. 

4243. PHorocrapuHic Cameras, M. M. Smith, London. 

4244, Suips’ TeLecrapus, H. Endall, London. 

4245. PHotocraPHic Cameras, E. H. P. Humphreys, 
London. 

4246. Cuarcine Gas Retorts, J. Woodward and F. W. 
Crossley, London. 

4247. ELectric Cut-ovut, H. 8. Keating, London. 

4248. Arc Execrric Lamps, J. Brockie, London. 

4249. Horse Cotiars, A. J. Boult.—(C. A. R. Ahl and 
0. Forbrick, Germany.) 

4250. TRANSFORMING Fatry Acips, R. Zurrer, Liver- 


pool. 

4251. Bearinos, J. F. Hey, London. 

4252. Exrraction of Gutra Percna, D. Rigole, 
London. 

4258. Coach AXLEs, CoLLets, and Nuts, E. Partridge, 
London. 

4254. Timepieces, M. Roelke, London. 

4255. ANEROID Barometers, R. Corry, London. 

4256. CLEANING and Po.isHiNG, F. Player and D. Main- 
waring, London. 

= a Guarps or Fire Screens, W. W. Taylor, 

ord, 


4th March, 1892. 


4258, WEARING Parts of Dynamos, W. L. Spence, Man- 
chester. 

4259. Fasteninc Lips to Cans, J. Keighley, Scar- 
borough, 

— Rattway Wacons, B. R. Leppard, 


alsall. 
4261. Rupsine Motion, W. W. Horn.—(W. Gill, United 


tates 

4262. Sipe Stick and Quoin, W. W. Horn.—({A. A. 
Bogen, R. Nix, and EB. G. Pahl, United States.) 

4263. Process of FinisHinc SHow Carps, E. J. Jones, 
London. 

4264, PRESERVATION of Hops, E. Pott and M. Erlbacher, 
London. 

4265. Arn INFLATED Tires for WHEE Ls, W. Golding, 
Manchester. 

4266. Rotary Enoines, 8. Douglas and H. W. 
Nicholls, Manchester. 

4267. BreaTuine Arr, W. H. Rhodes, Manchester. 

4268. Smoke ConsumMING Apparatus, E. Makin, jun., 
Manchester. 

4269. Sarety Srair, F. Fitton, Rochdale. 

4270. CARRIAGE Winpow Cartca, F. Somerfield, Bir- 


ee. 

4271 FacititaTinc ARITHMETICAL CALCULATION , L. 
Lord, London. 

4272, ScrEwW Prore.iers, G. Chapman and J. M. Fin- 
layson, G Ww. 

4278. ComBiInED WARDROBES and Bepsreaps, T. Opel, 


Ow. 

4274, Suurties for Looms for Weavine, F, W. A. Tol- 
chard, Manchester. 

4275. Seats of WaTeR Ciosets, T. Singleton, Birming- 


im. 
4276. ELectrricaL Trstina InstRUMENTS, R. W. Paul 
and F owl, London. 
4277. Exectric Motor, A. E. Patterson, Rotherhithe. 
4278. Bieacuine, H. Thies and E. Herzig, Man- 
chester. 
4279. Macuine for Recisterina Money, D. Salomon, 
Northampton. 
4230. Water Cuosets, R. Hocking, Halifax. 
4281. Toots for Workina Woop, W. Shears, London. 
4282. JACQUARD Mecuanism for Looms, J. §. D. Bam- 
ford, Halifax. 
-= Trra-waewne | Macuines, M. P. V. and V. V. 
ynsbrugge, mstone. 
4284. SaniTaRY CLoset Pap, 8. White, Newhaven. 
4285. Pocker Wire Curter, J. R. Watts, Sheffield. 
4286. Moutpine Pavina Sass, E. A. Fulcher, West 


Ham. 
4287. Rests for Booxs, E. Thompson, Liverpool. 
4288. VarniaBLe Speep Gears for VeLocirepEs, J. 
Lg and R. Illingworth, Bradford. 
4289. Borer Feep Vatves, G. G. Rhodes, Bradford. 
4290. Water Taps, A. W. Brightmore, Warrington. 
4291. Arwtar. Navication, W. W. Dunn, London. 
4292. Ware. Tires, R. B, Black and W. Jones, 
Glasgow. 


| 


| 
| 








4293. DouBLE-BEAT Sarety VaLves, J. McPherson, H. 
C. and J. C. Wallace, Glasgow. 

4294. ELecrrica ILLuMinaTions for CLocks, W. Cross, 
London. 

4295. Bricks, J. W. Ardin and J. Brown, London. 

4296. CoIn-FREED APPARATUS, F. T. Rushton and W. 


8. Simpson, London. 

4297. Knitrinc Macuinery, J. and W. Hearth and 
. =H. , London. 

4298. Foop, G. Waldschmitt, Liverpool. 

4299. CLutcues, A. Stevenson, Liverpool. 

= an Sroots, and the like, W. A. Harris, 
ve 5 


poo: 
4301. Fastener, A. Illidge, London. 
4302. TRAVELLING Dressinc Bacs, W. F. Williams, 


London. 
4303. TRAVELLING Dressinc Bacs, W. F. Williams, 


mdon. 

4304. Suipinc Szats of Doc Carts, H. M. Hemming, 
London. 

4305. UmBrexuas, B. Werner, London. 

4306. Cases for Sponaes and the like, E. A. E. Vivian, 
London. 

4307. Pumps, M. H. Westley, London. 

4308. Castinc Honeycoms, C. Huelser.—(P. Warn- 
storf, Germany.) 

4309. Wrencues, E. T. Hughes.—(D. H. Carpenter, 
United States.) 

4310. Porato Diccers, G. Hughes.—(J. BE. McCreedy, 
United States 

4311. Dynamos, W. 8. Smith and H. J. Garnett, 
London. 

4312. FLexisLE Covupiincs, The Wolseley Sheep 
Shearing Machine Company, Ld.—(F. Y. Wolseley, 
New South Wales.) 

4313. OveRHEAD GEAR, The Wolseley Sheep Shearing 
~_— Company, Ld.—(F. Y. Wolseley, New South 
Wales. 

4314, Suzep SHearinc Macuines, The Wolseley Sheep 
Shearing Machine Company, Ld.({F. Y. Wolseley, 
New South Wales.) 

4315. Harvestinc Macuines, T. C. Sargeant, London. 

4316. Erecrric We.pine, E. G. Hoffmann, London. 

4317. Decoratine CerLines and Sorrits, W. R.G. Lilly, 
London. 

4318. FasteninG Devices for Broocues, C. Kinsley, 


mdon. 

4319. Ice-cREAM FreezinG Macuine, T. H. Besse, 
ndon. 

4320. Recutatinc Arc, A. W. Money and H. Nash, 


mdon. 

4321. Motor, J. Hosey, London. 

4322. Removinc IncrustaTion from Touses, H. R. 
Keyser, London. 

4323. Makinc Wire Nerrinc, J. G. Bower, jun., 
London. 

4324. Trucks, &., 8. Fox.—(D. L. Barnes, United 
8 


tates.) 
4325. BRAKE, A. Goodwin and A. Goodwin, jun’, 

London. 
4326. VenicLe Suprortinc Device, J. J. Kinsman, 

mdon. 
4327. BorrLe Cover or Prorecror, E. H. James, 


on. 

4328. Corin OPERATED. Apparatus, A. Openshaw, 
London. 

4829. IMPREGNATING Horszs’ Hoors, M. Hinrichsen, 
London. 

4830. Warminc Raitway Trains, L. G. Vedy, 
London. 

4381. A Name Prate for Cycies, W. J. Evans, 
London. 

4332. PREVENTION of Dravcuts, C. L. Abernethy, 
London. 

ag \ aga of Cast-1ron, F. and T. Sugden, 


mdon. 
4884. ManuFactuRE of SHret Iron, J. Jones, 


London. 
4835. — Pencit and Toor Pick, G. J. Haley, 


mdon. 

4386. DistrisuTinc Apparatus for BzEr, J. Hartin, 
London. 

4337. Poucs for Topacco, G. Haysom, London. 

4338. Liresoats, H. Brockelbank, London. 

4339. ADVERTISING, H. W. Helmore, London. 
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4340, SionaL Apparatvs, H. F. Joel, London. 

4341. Drivinc Execrric Raitway Trains, W. L. 
Spence, Manchester. 

4842. Jacks, Tweedales and Smalley, Manchester. 

4348. Lire-savisc Apparatus, W. J. Fitzsimm 
London. 

4344. Fitterine Apparatus, G. I. J. Wells, Liverpool. 

4845. Rippiine Coat for Bacaine, A. W. Torkington, 
Liverpoo! 

4346. Hypripes of the Merats of the ALKa.tEs, P. E. 
Singer, London. 

4347. Liquip Fugu Enoings, T. Bell and J. Richardson, 
B ham. 


gham. 

4348. ScREW-cUTTING LatuHEs, J. Mallinson, Halifax. 

4849. Hanpies for Reapinc Lamps, &c., A. W. Piper, 
London. 

4350, SELF-PROPELLING RoapD VEHICLES, W. Cox, Bir- 


ming’ s 
4351. Box and Ree for Srrine, &c., R. M. Lee, H. 
Anton, and G. Pearson, we. 
4352. ComBUSTION CHAMBERS of PETROLEUM ENGINES, 
J. Richardson and W. Norris, Birmingham. 
4358. REvoLvinG Sicn Lamps, J. Dunbar, Glasgow. 
4354, CHARGING W. Durant, Barnsley. 
4355. VAGINAL SYRINGE, ie E. Hendrickson, London. 
4356. ELecrric MeasuRING InstrUMENTS, W. T. Gool- 
den and 8. Evershed, London. 
4857. CiGARETTE Makinc Macuing, A. E. Gibson, 
London. 
4358. Metat Tuses, J. Y. Johnson.—(Za Compagnie 
Francaise des Metaux, France.) 
4859. THREADING Sewina NEEDLES, T. Dawber and J. 
Duerden, London. 
4860. LoosE Reeps of Looms, J. Turner, London 
4361. Borne Water, J. Down, London. 
4862. SHowER CONDENSERS, H. Smart, Renfrew- 
eC. 
4368. KeYHOLE Guipg, J. J. Harrington, Ireland. 
=. Perrect” CHeck-Book Cover, H. Seargeant, 
A ven: 


ny. 
4865. Horse Hay Rakes, T. Miltenberger, London. 
4366. ATrraction for SHor Wrixpows, A. Openshaw, 


ons, 


n. 

4867. Inpicators for Montevvs, J. M. C. Paton, Man- 
chester. 

4868. Fauuers, R. L. Kirlew, Birmingham, 

4869. ComBinaTION Economic Gas Lieut, J. Rudd, 
Atherton, near Manchester. 

4870. Stopping TRamway Cars, E. H. Norbury, Man- 
chester. 

4871. Fireman’s Lapper, 0. Looss and ©, Kuhn, 
London. 

4872. CoLLAPsiBLe Corts, G. Baker, jun., Birmingham. 

4873. Caps or TERMINALS for House Cuimneys, T. J. 
Walford and J. Hodgkins, es 

4874. Gas and Perro.eum Enoings, F. W. Lanchester, 
Birmingham. 


4875. Liquip Fuet ARRANGEMENTS, J. Richardson and 
. Noi Birmingham. 

4876, Boot Protectors, A. Harrison, London. 

4877. INcoMBUSTIBLE Lamp Wick, J. OC. F. Johnson, 


ndon. 

4878, VeLocipepes, W. R. Birt, jun., :_ 

4879. Firrinos for Batus, J. Shanks, jun., Glasgow. 

4880. Renewinc ENGRAVED COPPER R. 
Osborne and H. Dodd, Glasgow. 

4881. BAR-DRIVER EnpLess Lapper, &c., W. and E. 
Wellens, Oldham. 

4882, Lapres’ UNDERWEAR, B. and M. Be 

4888. PeTROLEUM Heatinc Apparatus, J. Wetter.— 
(Linsig and Andersen eng 

4384. Horsesnors, J. W. Cooper, Birmingham. 

4385. WEIGHING GRANULATED Svuaar, J. J. Marshall, 
London. 

4886. AvTomaTicaLty Lirtinc Door Curtains, R. 


Dodsworth, West Hartlepool. 


LLERS, 


er, London. 
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4387. Repuciye Friction between Roratixe or 
Scipine Suarrs, W. 8. and C. R. Boult, Liverpool. 
4388. VaLves for Arn Trees of Bicycle WHEELS, J. A. 

Johnston, London. 

4389. Benps for Water Pipes, A. Emley and J. 
Symington, Newcastle-on-Tyne. 

4390. Hot-arrn Enornes, J. K. Grindrod, Manchester. 

4391. Macuine for Duistriputinc Sexps, &c., R. 
and R. B. Bickerton, Alnwick. 

4392. Dritt or Ravcuet Brace Carrier, J. Juergens, 
London. 

4398. Prevention of Smoke in Furnaces, W. McG. 
Greaves, London. 

4894. SuppLyinc Hor Water to Stream GENERATORS, 

eG. Greaves, London. 
. PRESSURE-FLUID CONTROLLING VaLvgs, R. 

McFarlane, Glasgow. 

4396. CaURNs, W. Sinton, G Ww. 

4397. Grapnes for Lire-savine Rocket, J. W. Frost, 

uth Wales. 

4398. Covpiine, &c., Rar-way Venicues, J. Allan, 
Aberdeenshire. 

4399. Steam GeNERaToRs, L. Dusert and H. Epéche, 
Manchester. 

4400. Hanpies for Carryine Pancets, F. W. Grier- 
son, London. 

4401. Necktie Houper, E. de Szvetics, London. 

4402. Wuypiass, M. Kohn, London. 

4403. Evecrric Switca, W. K. Partington, London. 

4404. Paper Boxes, J. E. Baker, London. 

4205. Sasu Fasteners, 8. Morrell, London. 

4406. Beta-amipo Croronic ANILIDE, O. Imray.—(The 
Farbwerke vormals Meister, Lucius and Briining, 
Germany.) 

4407. Propuctnc Rep Cotour on TExTILe Fasrics, 
O. Imray.—(The Farbwerke vormals Meister, Lucius 
and Brining, Germany.) 

4408. Scorta or Siac Biocks, C. J. Dobbs, London. 

4409. Mecnanicat Hammers, E. Hammesfahr, London. 

4410. Sicnpoarps, &c., W. B. Gregar, London. 

4411. Separatinc Oxycen, &c, J. H. Parkinson, 


Lan re. 
4412. Drivine Gear for VeLocipepes, W. J. and E. 
man, London. 
4413. InsipE Fitiive Frreproor Topacco Pipe Cover, 


. Bower, London. 
4414 Dynamo-rLecrric Macuines, C. Coerper, 
London. 


4415. Bicycies, W. A. Wright, W. Brown, and J. A. 
Gilman, London. 

4416. Evecrric Switcues, W. H. and G. W. Weston, 
London. 

4417. Pweumatic Train SiGNaLLine Apparatus, E. W. 
Craiue, London. 

4418. Nur Locks, E. T. Hughes.{D. B. Daniels, 
United States.) 

4419. Ropss, A. Latch and T. C. Batchelor, London. 

4420. Securine the Enps of Rais, W. W. Horn.—(J. 
Rigby, United States.) 

4421. TReaTment of Expuosives, R. W. 8. Griffith 
and G. H. Wadsworth, London. 

4422. CoMBINED Frre-Tones or TONGETTE, PoKER, and 
Bruss, Tonks, Limited, and R. T. Powell, London. 

4423. Runners of UMBRELLas, W. Holland, W. Holland, 
jun., and A. L. Smart, London. 
2 M. M. Brophy, London. 

4425. Compositors’ Type Cases, &c., J. A. Taylor, 
London. 

4426. Door Kyoss and Spinpies, M. M. Brophy, 
London. 

4427. Switc-BoaRD Systems, J. E. Kingsbury... (The 
Western Electric Company, United States.) 

4428, Switcu-BoaRD Systems, J. E. Kingsbury.—(T7he 
Western Electric Company, United States.) 

4429. Swircu-BoaRpD Systems, J. E. Kingsbury.—{ The 
Western Electric Company, United States.) 

4430. Traversinc Dorrinc Roiiers, A. B, Hunter 
and J. Inglis, Germany. 

4431. Penno.psrs, J. Mack, London. 
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4432. Knittinc Macuinxes, W. H. Dorman, Stafford- 
shire. 

4433. Automatic Lock Jornt, R. Brown, Sheffield. 

4434. BorLer - FEED CHECK - vALves, J. W. Evans, 
Bristol. 

4435. Paint Brusses, M. H. Golightly, Hartlepool. 

4436. Tun-pises, 8. Marsden, Cheshire. 

4437. Loom Let-orF Motions, W. Low, Dundee. 

4438. Pneumatic Tires, J. Moseley and B. Blundstone, 
Manchester. 

4439. Stoppers for Stoprerep Bott.es, A. Schon, New 
Southgate. 

4440. Uriiisation of Oxrne of Iron, C. Kilpatrick and 
The Ferric Sewage and Water Purification Company, 
Ld., London. 

4441. Socker Jornt, H. Young and J. Lonsdale, 
London. 

4442. Fasteninc for Bacs, J. Bedford, London. 

4443. GaLVANiseED Iron, J. Round and P. Round, jun., 
Lye, Stourbridge. 

4444. Srop-motion for Douptinc Frames, J. Calligan, 
Manchester. 

4445. Secuninc Knogs to Door Mountinos, G. Pawson, 
Huddersfield. 

4446. SHore Communicator, C. H. Cantelow, Isle of 
Wight. 

4447. CLeansine Casks and Barres, &c., O. Tilley, 
Leicester. 

4448. Grates and Firepiaces, &c., T. H. Jackson, 
King’s Heath. 

4449. Sreerinc Cycies, F. Ward and J. Vincent, 
Nottingham. 

4450. Fans, E. Webb, Birmingham. 

4451. Musicat Instruments, G. A. Brachhaussen and 
P. Riessner, Manchester. 

4452. Rim and Tire, J. W. Ward and C. W. Ward, 
Cardiff 


4153. Apprtions to Spryninc Tops, &c., A. Gozzard, 
Dronfield. 

4454. Games, A. C. Farrington, Diss. 

4455. PortaBLe and ComBinep Foipinc TaBugs, 8. 
Boyd, Oldham. ‘ 

4456. Evecrro-pcatine, R. W. James.{(G. E. Gale, 
United States.) 

4457. ELec7vro-pLatine, R. W. James.—(G. E. Gale, 
United States ) 

4458. Evectro-pLatinc, R. W. James.{G. E. Gale, 
United States.) 

4459. Systematic ALPHaBeETs of Sounps, T. Anderson, 


mdon. 

4460. MeTatiic ALLoys, W. P. Thompson.—(W. J. 
Miles, jun., H. S. Deming, and A. Herz, United 
States ) 

4461. Tea Cuests, P. Buford. London. 

4462. Rartway Maps and Timerasies E. B. Ivatts, 
Birmingham. 

4463. Meter for Measvurine Liquips, J. H. 8. Bradley, 
London. 

4464. Erecrric Loom, H. B. Lee and J. C. Cook, 
London. 

4165. Pomprne Air, &c., W. Griffiths and J. Woodley, 
London. 

4466. Drivinc Cuarm for VeLocirpepes, R. F. Hall, 
London. 

4467. CoLourine AIR-pRIED, &c., Paper, F. Phipps, 


lover. 
4468. Cameras, &c., A. J. Adkins and F. B. Newman, 
London. 


4469. Pweumatic Tires, E.J. Pippet, London. 
4470. Preumatic Tires, T. Dunn, London. 
4471. Panets with EagTHENWwaRE Sass, J. C. Welb, 


London. 
4472. Ratuway Spikes, &., C. 8. R. V. Ilanor, 


ndaon. 
4473. tree Datinc Macniye, &c., A. Lucckesini, 
mdon. 
4474. CoMBINATION UNDERGARMENT, M. C. Geldowsky, 
London. 
4475. Savincs Banks or Receptacies, J. Jackson, 
London. 
4476. AERIAL Macuines, F. Buchanan, London. 





4477. Watones, &., C. R. Thiel and E. E. Thiel, 
London. 


4478. Pap for Stirrurs, H. J. Haddan.—{W. Brower, 
United States ) 

4479. GLoves, H. Ascher, London. 

4430. Srrercaine Fasrics, C. and A. Edmeston, 
London. 

4481. Hypravtic Governors, H. H. Lake.—(A. Kaud- 
nitz, Austria.) 

4482. Garment, C. O. Henoch, London. 

4483. Venetian Buinps, W. J. and E. 
London, 

4484. ADVERTISING on BunpiEs of Firewoop, A. 
Swales, London. 

4485. Gioves, H. Urwick, London. 

4486. Cans, W. Pratt, London. 

4487. Fives of Borers, F. Mirth and A. T. Basch, 
London. 

4488. AMaLGaMATING Metats, T. Evans wd H. C. 
Bunkell, London. 

4489. ConTRo of Doors, E. Ingram, London. 

4490. ComBIninG TYPE-WRITER with Desk, R. Cross, 
London, 

4491. SHest Mera Cuains, H. H. Lake.—(H. BE. Kelley, 
United States.) 

4492. VeLocipepes, H. H. Lake.—(P. N. Holst, Den- 
mark.) 


Freeman, 


4493. Construction of Pianos, C. Hampton, London. 

4494. ELECTRO-MaGNETIC SOLENOID Apparatus, F. V. 
Andersen, London. 

4495. ADVERTISING Devices, W. Jubb, London. 

4496. ARTIFICIAL Stongs, J. 8. Holliday, London. 

4497. PHARMACEUTICAL COMPOUNDS, Villeox, — 
(Farbenfabriken vormals Friedrich Bayer and Co, 


Germany.) 

4498. DeveLorinc Puotocrarsic Imaces, J. Hauff, 
London. 

4499. AspHaLTe Compounns, J. Lyle, London. 

4500. ConTROLLING SwitcueEs, C. E. Carr, London. 

4501. Warminc Coacugs, C. T. Crowden and F. M. 
Hale, London. 

4502. Sree. Borers, C. T. Crowden and F. M. Hale, 
London. 

4503. Ain Nozzuzg, C. T. Crowden and F. M. Hale, 
London. 

4504. Curtinc Hark Mecnanicauty, J. R. Reedman, 
London. 

4505. Uricisinc Tipes, W. L. Wise.—(B. A. Navarre, 
France.) 

4506. Fitter for Domestic Purposgs, G. 8. F. Hill, 
London. 

4507. Tap Connection for Ficrers, G. 8. F. Hill, 
London. 

450S. Cuatrs, T. Griffin, London. 
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4509. ConnecTinc Sanitary Pipes, R. Pickin, Bir- 
ming! » 
4510. Automatic CicaRETTE Case, &c., P. C. Beer, 
Brighto: 


righton. 
4511. Fioor, 8. Turner, Hull. 
4512. AppLyinc, &c., ADHEesive Stamps, J. Couston, 


Ww. 

4513. Steam Heaters, H. J. Allison.—{S. 0. Rockwell, 
United States.) 

4514. Wrencues, W. J. Walker, London. 

4515. Axtes of Rartway Enotes, E. B. Ivatts, Bir- 


mingham. 

4516. PHoroGRaPHic View Finper, J. M. Thompson, 
Sunder! 

4517. Pneumatic Arr Cusuion, E. H. Smith, Birming- 


4518. Hypravtic Lirts, R. Carey, London. 

4519. TorPpepo Recovery Buoy, R. Bennett and L. 
Holland, Portsmouth. 

4520. Recorpinc VELocIMETERS, J. Boyer, Manchester. 

4521. Pneumatic Tires for Bicycies, G. W. Dorr, 


Manchester. 

4522. Biockxs of Launpry Bive, W. Thompson, Man- 
chester. 

4523. Lamp Hopers, The Ries Electric Specialty Com- 
pany, London. 

4524. ConTROLLING Sicnat Levers, W. F. Burleigh, 
London. 

4525. Grass Bricks, H. D. Fitzpatrick.—(M. Schreiber 
and L. Oettinger, Gerinany.) 

4526. Tospacco Pires, H. Hinrichs, London. 

4527. Puriryine Brine, C. G. Collins, Glasgow. 

4528. R CurTAtNs, J. R. Chariton, West Cowes. 

4529. Door Currarns, J. R. Charlton, West Cowes. 

4530. Communicator, W. J. Taylor, Plymouth. 

4531. Sas Fasteners for Winpows, C. Horrell, 
Bristol. 

4532. Lanterns, L. T. Willis, Birmingham. 

4533. Covup.ines, W. Yerdon, Birmingham. 

4534. Construction of Bricks, T. Shurmer, London. 

4535. Locx Nuts, W. Harrison, London. 

4536. CLocks for Inpicatine the Time at Nicut, W. 
H. Alderson, Manchester. 

4537. PropeLttinc Pieasurrt Boats, E. Bamforth, 
Manchester. 


4538. Bricks, T. Irlam, Manchester. 

4539. DRaWING-OFF MEASURED QUANTITIES of LiquIDs, 
E. J. Dale and J. A. Cumine, London. 

4540. Pavine Biocks, G. M. Graham, London. 

4541. Rarsinc Sunken Vessets, R. Haddan.—(J/. P. y 
Fané, I. P. y and EB. P. y Mateu, Spain.) 

4542. Serr-acrinc Mustarp Pors, H., D. Fitzpatrick.— 
(R. Claasen, Germany.) 

4543. ELecrricaL MeasvRING InsTRUMENTS, G. Wilson, 
Aberdare. 

4544. Repropuction of O11 Partinos, W. V. Wallace, 
London. 

4545. Giass ARTICLEs, H. H. Pitt, Barnsley. 

4546. Fasrenines, J. Hohenreiner, London. 

4547. Fisninc Apparatus, T. Davies, Liverpool. 

4548. Tupes, C. Coates, Dublin. 

4549. Fitrerinec Water, J. Low, Droylsden. 

4550. INTERCOSTAL StRinceR P ates, J. Short, Sun- 
derland. 

4551. Fryrinc Macutng, D. Bell, Edinburgh. 

4552. Cork Guipe, R. Hawthorne, J. Howarth, and J. 
Dale, Burnley. 

4558. Burninec PorTLanp Cement, J. W. Knights, 
Cawbridge. 

4554. Liontine Contrivance, T. Spriggsand A. Adams, 


Leicester. 
4555. Sawinc Macuives, A. Jones and E. Shepherd, 
on. 
4556. Consumine Smoke, A. Jones and E. Shepherd, 


mdon. 
4557. Compinc Macurnes, &c., E. de Pass.—(J. Jm)s, 
rance. 

4558. Communication between a Sup at Sea and the 
Snore, H. Clark, Stockton-on-Tees. 

4559. Sortine Coat, A. 8. Douglas and W. Heslop 
Stockton-on-Tees. 

4560. Lacine of Boots, R. V. Wagner, London. 

4561. Mats, W. T. Thompson.—(A. J. Worrall and 7. 
W. Ball, United States.) 

4562. ADVERTISING, I. G. Kheirallah, London. 

4563. SHARPENING Pencizs, F. G. Watkins, London. 

4564. Queen and Drone Exciuper, W. Bazeley, 
Northam 


pton. 
4565. VenicLe CoupLers, D. Taylor and W. R. Stidham, 
London. 
4566. HorsgsHogs, F. Graveley, London. 
4567. UMBRELLA Hoipino Implement, A. Bachmann, 


don. 

4568. ADVERTISING, F. Creed, London. 

4569. Cuain Guarps, H. Andrée and T. H. Armstrong, 
London. 

4570. Cravat, E. C. Robinson, London. 

4571. Dress Hoipers and the Likes, W. Pearce, Bir- 
mingham. 

4572. Stops, W. Macnamara, Glasgow. 

4573. VaLves in WaTeR-CLoset CisteRns, T. H. Whale, 
West Bromwich. 

4574. Bextine, G. E. Stead, Manchester. 

4575. Wuire’s Companion AsH Tray, H. E. White, 


on. 
4576. Batrertes, J. V. Sherrin, London. 





4577. Wipina Rops, H. ©, and OC. G. Patterson, 
London. 
4578. AppLyinc Fitaments to Evectric Lamps, A. C. 


, London. 

4579. Lasseny Liquips, 8. A. Rosenthal and J. V. 
Sherrin, London. 

4580. WvrerTIGHT Doors, W. D. Bevan, Bristol. 

4581. Prorrotinc Pneumatic VELOCIPEDE Tikes, H. 
W. Wilson, Norwich. 

4582. Mourupisce for Cicaretres, D. Cohen, London. 

4583. Lamps, T. W. Wilson and H. Butler, ‘Birming- 


ham. 

4584. Wacon Tippcers, J. Cook and J. W. Younger, 
Newcastle-on-Tyne. 

4585. Giass, F. Wright and C. ey Landen. 


4586. Macnetic SePparaToks, C and 


—_—_———_.., 


—_—: 
hollow slotted carrier having a conduc 
a slide to close the slot, of . fettgned tment = 





, y Ly Yy Yy GY, 
ducting arm having a eingiats to engage tue slide 





R. H. Sanders, London. 

4587. Cicaxs, A. Lomax, London. 

4588. Sappies of Bicycies, &., J. A. Lamplugh, 

mdon. 

4589, MaTaLiic Bepsreaps, E. J. Smith, London. 

4590. GirpeRs, A. Thrower, London. 

4591. Steam Enounes, J. B. White, London. 

4592. VeLocirxpes, W. H. Wallis, London. 

4598. RecuLatine the Power and Sreep of TURBINES, 
J. L. Fuiriakovics, London. 

4594. Fire Escars, J. Keller, London. 

4595. RoL_iinec TUBULAR and Souip Bopigs, R. Mannes- 
mann, London, 

4596. Car Coup.ers, J. A. Murden, London. 

4597. Lastina Macuines, E. Palten, London. 

4598. Macuines for Sanpinc Brick Movu.ps, ©. A. 
Adams, London. 

4599. Rotary Parinoc-Cutrers, A. Keats, London. 

4600. Pocket Knives, G. Schrade, London, 

4601. Lock Wasner Macuings, M. P. Wilkins, London. 

4602. Measuninc and Reoisterinc Water, J. A 
Maller, London. 

4603. Devices for Hanoino Pictures, J. Dundon, 
London. 

4604. BREECH-LOADING FiRE-aRMS, P. Everitt, London. 

4605. Canpestick, W. M. Potterton, London. 

4606. Cameras, F. E. Ives, London. 

4607. Steam Enoines, L. J. Todd, London. 

4608. Nur Locks, W. Timmis, London. 

4609. CLorH-cuTTING Macuines, H. A. Caldwell, 
London. 

4610. EtecrricGas Licutinc Burners, G. F. Pinkham, 
London. 

4611. Packie for Piston-rops, F. P. and J. T. Martin, 


mdon. 

4612. Wartcu Keys, T. Cornu and P. J. M. Cornu, 
London. 

4618. Looms for Weavine, R. Hartley and H. and A. 
Foulds, London. 

4614. Diz Rous, H. H. Lake.—(C. H. Perkins, United 


States.) 
4615. BLanxk Bars, H. H. Lake.—(C. H. Perkins, United 


States.) 

4616. Packrne for Piston-Rops, F. P. and J. T. Martin, 
London. 

. Evecrrica, AtracaMents for Pianos, F. A. 

p, J. Schoenhaar, and E. E. Lehr, London. 

4618. Sprinc Motors, H. H. Lake.—(A. A. Wood, G. 
A. Howell, W. I. Zachry, T. &. Lewis, and J, M. 
Brosius, United States ) 

461¥. Aromizers, C. H. Fisher, London. 

4620. ConTROLLING the AXLE-Loap of VeH.cLes, K. 
Thomann, London. 

4621. Propucine Rovinc from Fisrous MaTEeRia.s, G. 
Tiirk, London, 

FLUlD-MEAsURING Apparatus, ©. Herzog, 
London. 

4623. Measurinc Apparatus for Liquips, C. Herzog, 
London. 

4624. WateR-cLosets, J. D. Cohn, London. 

4625. STREET-CLEANING Macuines, W. C. Morison, 
Plymouth. 

4626. Fotpinc Mat Cart, E, A. Dale, London. 

4627. Pneumatic Tires and Rims for Cyciss, R. M. 
Jones, Brighton. 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Oficial Gazette. 





467,783. CoTron-press, D. A. Sailor, Little Rock, 
Ark.—Filed September 30th, 1891. 

Claim.—(1) The method herein described of forming 
a cotton-bale, consisting in, first, inclosing the fibre in 
a chamber and initially pressing it therein between a 
pair of platens having unequal compressive forces, the 
initial pressure being accomplished by light-pressure 
platen ; secondly, turning the pressure on the high- 
pressure platen while the pressure is still on the 
opposing platen, whereby the bale initially pressed 
ns ay is carried out of the chamber between the 
platens ; thirdly, arresting the light-pressure platen and 
continuing the pressure on the high- ure platens 
until the bale is — to the tying point, and, 
finally, tying the le while entirely out of the 




















_ h 


pressing , tially as described. (8) In 
a cotton press, the combination of an open-ended 
ress box suspended from an ing — floor = 
aving its u) open end approximately even w 
the me, = ponies and lower crosshead connected 
ther by rods, a high-pressure platen provided with 
e band grooves mounted on the lower crosshead 
and forming the bottom of the box, and means 
for forcing this platen entirely up through the 
box, a light-pressure platen provided with bale band 
grooves supported on the upper crosshead above the 
press box, and means for reciprocating this platen, 
substantially as described. 


467,699, Exvecrric Raitway, W. B. Hutchinson, Pas- 
saic, N.J.—Filed April 14th, 1891. 

Claim.—(1) In an electric railway, a hollow carrier 
for the conductor, said carrier having a longitu- 
dinal slot in one side and having its rear wall inclined 
downward to the slot, substantially as described. A v4 
In an electric railway, the combination, with the 


aii 








jally as descri 


467,717. Fee ConTROLLine Appanatus, J. 8. Foy. 
Philadelphia, Pa.—Filed January Bist, o_o as 
Claim.—(1) The combination of a casing, a pair of 
cylinders in communication with the steam Space 
thereof, a pair of actuating pistons within said cylinders 
respectively, a steam-actuated a in independent 
communication with the steam space of said casi: ga 
valve controlling in substantially the order set forth 
the respective communications between said casing 
said cylinders, and said alarm, and a float freely sus. 
pended within said casing and operatively conrected 
with said valve, substantially as set forth. (2) Ihe 
combination of a boiler, a casing exterior thereto, but 
communicating wi the water and steam spaces 
ereof, a steam-actuated m, & pendent block 
located within the casing and containing a passage 


(467,717) 




















which leads from the vertical side of said block to said 
alarm, a hollow rotatable valve seated upon the 
vertical side of said block, a central axis for said valve 
ae poor my | through said block, a Bo rps mounted on 
said axis and normally retaining said valve in position 
in the absence of steam pressure, a hollow lever arm 
rigidly connected with said valve and communicating 
with the interior thereof, a hollow stem freely jointed 
upon a horizontal axis to the end of said lever arm, 
and a hollow open top float freely suspended from the 
lower end of said stem at a point within the interior 
of said float and within the bottom thereof, substan- 
tially as set forth. 


467,792. Supmarine Suet, G. F. Elliott, U.S. Navy. 
—Filed February 19th, 1891. 
poe pe Ng #pparatus for protecting submarine 


torpedo fields, comp agun fixed to the bed or 
bottom of the body of water to be protected, a shell 
dapted to be tained in and discharged from the 





gun, firing mechanism attached to and carried by the 
shell for exploding the charge therein, and a drag con- 
nec to and adapted to operate the said firing 
mechanism to effect the explosion of the bursting 
charge of the shell only after the latter rises above 
the surface of the water, substantially as and for the 
purposes hereinbefore set forth. (2) An apparatus for 
protecting submarine torpedo fields, consisting of a 
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gun fixed to the bed or bottom of the body of water 
to be protected, a shell adapted to be contained in 
and Gabenged from said gun, and means carried 7 
the shell for exploding the bursting charge of the shell, 
comprising a sprin Lag geen hammer rod or plunger 
and a drag, which, by the action of the water through 
which the shell oe, is caused to retract the 
hammer rod or plunger against the pressure of its 
spring, substantially as and for the purpose herein- 
before set forth. (3) A submarine gun provided with 
a firin hani bined with a float connected 
to oad mechanism by a wire or other cord, substan- 
tially as and for the purposes hereinbefore set forth. 














Epps's Cocoa.—GraTEFuL AND ComFortino.—‘ B. 

a thorough knowledge of the natural laws whic 
vern the operations of digestion and nutrition, and 

y acareful application of the fine Fr pg! of well- 
selected Cocoa, Mr. Epps has provided our breakfast 
tables with a delicately flavoured beverage which may 
save us many heavy doctors’ bills. t is by the 
judicious use of such articles of diet that a constitu- 
tion may ually built up until strong enough to 
resist every tendency to disease. Hundreds of subtle 
maladies are floating around us ready to attack wher- 
ever there is a weak point. We may escape many 4 
fatal shaft by keeping ourselves well fortified with 
ure blood and a properly nourished frame."—Civil 
ice Gazette.—Made simply with boiling water or 
milk. Sold only in packets, by Grocers, labelled— 
“James Epps AND Co., Homeopathic Chemists, 





London.” —ADvtT. 
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THE RAILWAYS OF LUXEMBURG. 


Ir the average Englishman be asked off-hand where 
and what is Luxemburg, he will probably, after some 
hesitation, reply that it is one of the minor German 
states; and letters from England for Luxemburg are 
addressed indifferently to France, Belgium, or Germany. 
The confusion arises, probably, from Luxemburg being 
intimately connected, in one respect or another, with all 
the countries between which its roughly triangular 
territory appears to be wedged, as shown by the annexed 
map. Luxemburg forms part of the Zollverein; and the 
Strasburg — Railway — Administration of the German 
Empire, which forms the eastern boundary of the country, 
works its principal railways in connection with the 
system of Alsace-Lorraine, which forms the Southern 
boundary, with the exception, however, that the Grand 
Luxemburg, forming the direct line between Brussels and 
Luxemburg city, is worked to the capital by the Belgian 
State Railway Administration, Belgium forming the 
western boundary. Then the Luxemburg Prince Henry 
Company works the extension ofits line from the frontier 
to Longwy, in France, which adjoins Luxemburg at the 
south-west corner. 

But, although intimately connected with her surround- 
ing neighbours in the above and many other respects, 
the Grand Duchy of Luxemburg, though no larger than 
Hampshire, being less than 1000 square miles in super- 
ficial area, is a perfectly independent principality, its 
neutrality having been guaranteed by the Powers at the 
Treaty of London in 1839, 
The kings of Holland 





that of silica increases correspondingly, in going from 
east to west, the ore which is found in Luxemburg being 
by far the most valuable in all respects. 

On discovering this “little national fortune,” the 
Government wisely determined to turn it to the best 
account for the general good, and framed a mining legis- 
lation which differs in one or other respect from that of 
neighbouring countries. The surface owner may get all 
the ore he can by open working, largely interpreted; but 
all below a certain geological level, that must be got by 
regular mine workings, is reserved by the State to grant 
in concession to ironmasters who build blast furnaces to 
smelt the ore in the country, and to companies who make 
railways proved to be of public utility. 

The William Luxemburg Company received a money 
grant of £320,000 as a subvention for making its 124 
miles of line; and, estimating the ore-bearing ground at 
the same rate the ironmasters have paid for their conces- 
sions in royalty rent, the Prince Henry Company, 
has received in mineral property £200,000 for its 100 
miles, now slightly extended, and the two companies that 
made and work the four metre-gauge lines, £3200 and 
£3106 for their 25 and 27 miles respectively, the area 
of mining property conceded not depending merely upon 
length. of line, but also upon cost of construction and 
probable traffic. Both the William Luxemburg and Prince 
Henry companies have offered without mining concession 
to make a direct line from the capital to Pétange, to afford 
communication with the French Est system, with- 
out the detour by Bettembourg and avoiding the 
sinuosities of the Prince Henry line—see map—by 





were hereditary grand 
dukes of Luxemburg; but, 
as the Salic law prevails 
in the _ principality, 
William III. of Orange 
was succeeded by Duke 
Adolf of Nassau. The 
affairs of the country are 
carried on by the Minister 
of State and three 
Directors - General ; but 
all measures of im- 
portance must receive 
the sanction of the 
elective chamber. 

Though only sixteen 
hours from London, while 
the so-called Indian mail 
passes through the capital, 
Luxemburg, so interesting 
from many points of 
view, is practically a terra 
incognita to Englishmen, 
its picturesque northern 
part being visited only by 
a few tourists and sports- 
men. This wild portion, 
known as the “ Luxem- 
burg Ardennes,” may be 
regarded as separated, 
roughly, by the diagonal 
portion of the Prince 
Henry Railway from the 
more fertile southern 
portion, known as the 
“Gutland.” An imaginary 
straight line drawn from 
the extreme northern to 
the extreme south-eastern 
extremity is 84 kiloms., 





or 52 miles on The 
map is slightly distorted 
at the south - western 


corner, in order to show 
the iron ore deposits and 
the ramifications of the 
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Prince Henry Railway, 














which was purposely so 
laid out for readily con- 
veying away the ore. 
Grand-ducal Luxemburg is the country which has the 
greatest length of railways in proportion to its population, 
not even excepting England. The population recorded 
at the last census—1st December, 1890—was 214,638, 
and never much exceeds 215,000, because, though con- 
stantly increasing, it is also constantly being reduced, 
for Luxemburgians, speaking French and German in a 
breath, besides their own dialect, which greatly resembles 
English, find ready berths the whole world over. The 
total length at present of 4ft. 8}in. lines is 224 miles, 
thus giving a mile of railway for every 960 of the 
population; but there are also 52 miles of metre = 
8ft. Bjin. line, making with the normal 276 miles, 
which gives a mile of line for every 779 persons. 
This great impetus to railway construction, tending to 
develope the natural resources of the country, which are 
considerable, has been given by the valuable iron ore 
deposits, not merely by the traffic but by direct grants of 
ore-bearing property, as an inducement to make and work 
lines at a loss until they develope remunerative traffic. 
The iron trade of Luxemburg originated in smelting 
the alluvial iron ore with charcoal obtained from the 
numerous forests; but this ore was supplanted by the 
richer and more easily worked “ minette,” or oolitic iron 
ore, which, though of different geological deposition, 
resembles that of Cleveland in chemical composition. 
Although the existence of this ore was known before the 
William Luxembur, Railway was begun, the construction 
of that line revealed the importance of the deposits, 
which extend from Longwy in France, along the western 
half of Luxemburg’s southern frontier, to Nancy 
Lorraine, with this particularity, that though the content 
of metallic iron—37} per cent. on an average—remains 
nearly constant, the percentage of lime decreases, while 


MAP OF LUXEMBURG RAILWAYS 


in 





which the distance will be reduced by nearly one half. 

On referring to the map, it will be seen that the 
northern line of the William Luxemburg Company 
intersects the country longitudinally, connecting the 
capital with the Belgian State line from Spa and Liége, 
and also with the Aix-la-Chapelle and Saint-Vith line, and 
continuing southwards to Metz and Strasburg. It is inter- 
sected transversely at the capital by the lines, also part of 
the same system, forming a connection on the west with 
the Belgian State net by the Arlon, Namur, and Brussels 
line—originally made by an English company as the 
Grand Luxemburg—and on the east with the Prussian 
system by the old Roman city of Tréves. Branches of 
the William Luxemburg also ramify from Bettemburg to 
the ironworks at Dudelange, Rumelange, and Esch-sur- 
Alzette, the centre of the iron district. It is from this 
point that the Prince Henry Railway may be said to 
start, winding round the base of the hills containing the 
ore deposits, to Pétange, and continuing to Rodange, 
where there are blast furnaces, and then to the French 
frontier, forming connection with the Eastern system of 
that country. From Pétange branches off the purely 
mineral branch, also carried to the French frontier, and 
the Attert line, proceeding northwards along the Belgian 
frontier, with a loop, to Autel in Belgium—not used at 
present, as it is superseded by that to Bettingen, on the 
Luxemburg and Brussels line. From Noerdange, whence 
starts one of the light cantonal railways, the Prince Henry 
turns north-eastwards to Ettelbriick, where it intersects 
and forms a junction with the William Luxemburg line. 
The Prince Henry works the short piece of line, owned by 
the William Luxemburg, between Ettelbriick and 
Diekirch, whence starts the other of the cantonal lines, 
and continues along the beautiful Sire valley eastwards 


to Echternach, a small country town electrically lighted 
by Messrs. Tudor, and then southwards to Wasserbillig, 
where it again intersects and forms junction with the 
William Luxemburg. At the end of November last an 
extension of the Prince Henry was opened from Wasser- 
billig to Grevenmacher, aud has already developed a 
considerable traffic in dolomite, of which there are rich 
deposits along the banks of the Moselle, three kilometres 
south ofthe present terminus, so that there is question 
of a further extension. The Prince Henry has also an 
isolated line, starting from Kautenbach on the William 
Luxemburg to Wiltz, and recently extended to the 
Belgian frontier, with connection at Bastogne with the 
Belgian State system. This line passes near deposits of 
antimony at Goesdorf and argentiferous lead at Ober- 
wampach, as yet, however, worked only in Belgian 
territory. 

The cantonal line of metre gauge, starting from the 
Noerdange station on the Prince Henry, serves the 
agricultural canton of Rédange, and also valuable slate 
quarries at Martelange, on the Belgian frontier. That 
starting from Diekirch traverses the beautiful Luxem- 
burg Switzerland, to Vianden, where are the well-preserved 
ruins of the picturesque castle of the counts of Vianden. 
Slightly to the north is the Stolzemburg copper mine, 
which is at present not worked through want of com- 
munication. Cruchten on the William Luxemburg forms 
the starting point of one of the two “secondary” lines, 
passing through a beautiful agricultural district to Fels 
or Larochette. The other and more important of these 
lines connects the capital with Remich on the Moselle, 
serving the Government Bath Establishment at Mondorf, 
on the Lorraine frontier. A deep boring was put down 
here in the expectation of finding rock salt, but instead 
tapped a hot spring, more highly charged with mineral 
substances than any other in Europe. Besides a con- 
siderable passenger traffic during the season, when coke 
only is burnt, large quantities of mineral water are now 
sent away. 

The repair shops of the Strasburg Railway Administra- 
tion of the German Empire working the William Luxem- 
burg, are at Luxemburg, employing 200 hands, and 
receiving as apprentices the sonsof old workmen, paying 
them a progressive wage from the commencement, and 
giving them the opportunity of working in the several 
shops. All the engines on this system have Sinclair 
chimneys; and those drawing through trains have the 
front a of the chimney higher than the back, to afford 
protection against resistance in rushing through the air, 
and thus favouring the escape of smoke and exhaust. The 























GAUGE GLASS PROTECTORS 


water-gauges are protected by brass frames with thick plates 
of glass—shown by the annexed cut—which are found 
to effectually protect the driver from splinters and scald- 
ing on the breakage of a glass. 

The Prince Henry repair shops at Pétange are suflici- 
ently complete to build an engine if required. They are 
lighted by incandescent electric lamps by means of a 
Lahmeyer dynamo; and portable lamps with flexible leads 
permit of examining the underside of engines atnight. The 
late works manager, M. Radelet, has invented a foot 
warmer, of which the double plate iron casing, with the 
space between stuffed with wool, receives an iron 
bar heated to redness, maintaining an almost constant heat 
for six hours, long enough for a through run. 

The Prince Henry Company is trying with favourable 
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PROGRESSIVE ESCAPE SAFETY VALV' 





E—CLOSED 


results, both on locomotive and stationary boilers, the 
progressive escape safety-valve made by MM. Lethuillier 
et Pinel, shown closed and open by the accompanying 
sections. When the pressure is about at its maximum 





limit the clack B rises, slightly at first, and the valve blows 
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off. If the pressure does not fall sufficiently, the clack 
continues to rise; and the steam escapes freely by the | 
annular space C between the cylindrical seat A and the | 
upper disc 6,asshownby the arrowsEE. As the seat A | 
is contracted above by the curved flange a, part of the 
steam is driven under the upper disc of the clack, follow- 
ing the direction shown by the arrows F F, which action | 


ty 
\, \ 








| 
forces the clack to continue its upward movement. a 
the rush increases, the surface of the disc in contact with | 
steam increases in proportion, so that the clack continues | 
to rise until the limit of its travel, one-fourth its | 
diameter, is reached. The pressure falls as soon as the | 
clack rises sufficiently to allow the excess of steam to pass 
off, and the clack descends slowly in direct proportion to 
the lowering of pressure. 
The Prince Henry Company dispenses with one man 
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CiTO ‘ ANSPECT,” 


in every gang of platelayers by the use of the Cito 
*‘anspect,” or lifting jack, shown by the accompanying 
perspective view, elevation, and plan. This appliance, 
by which a man’s force is multiplied a hundred times— 
while friction is reduced to a minimum—so that he can 
raise a weight of six tons without its slipping back, con- 
sists of two steel plates in the form of a sector, connected 
by bolts, with distance pieces between, and provided at 
its point with a broad shoe for preventing its sinking into 
the ballast when lifting a rail. Between the plates, and 
pivotted at A, is the beam B, pointed at its inner 
end, where it acts upon the rail, and forked at its 
outer end, where it carries a small hardened steel roller 
D, revolving freely on its axis, while near the spring 
of the fork is also pivotted a tumbling block C, the | 
outer side of which is struck to the same arc as the | 
curved arm E, pivotted at F, so as to be excentric from | 
the curved slot G in the plates. In this slot works the | 
block H—kept in position by washers—which, though of 

rectangular section, act asa wedge between the curvedarm 

and the outer arc of the slot. The locking action of the | 
block is communicated by the curved arm and the 

tumbler to the beam. The outer periphery of: the sector 

is cut with forked notches—as shown in the elevation— | 
to receive the cross pin of the hand lever, which—intro- | 
duced first into the uppermost notch—by its excentric 

portion acts upon the outer end of the beam through the | 
roller, so that rubbing is converted into rolling friction. On | 
the operator drawing the hand lever towards him, the | 
outer end of the beam is depressed, lifting the rail at the 
other end, when the sliding block, acting by gravity, 
follows up the depression of the beam, and, by the curved 
arm and tumbler, locks it in the position to which it has 
been brought. The hand lever may now be removed, 
leaving all the men at liberty for packing and ballasting; 
or, if the rail be not raised sufficiently, the cross pin of 
the hand lever may be inserted in the next notch, and the 
operation repeated, the excentricity of the lower end of 
the hand lever being slightly in excess of the distance 
between the centres of two notches. In this way the 
rail may be lifted at least 3in., and when the packing is 
complete, or on the approach of a train, the appliance 





may instantly be unlocked by inserting the smaller end 
of the hand lever between the beam and the sliding 
block, and raising the latter. From the rapidity of 














CITO “ANSPECT” 


action, one is led to suppose that Cito is the Latin pre- 
position, whereas it is the name of the inventor, a lock- 








OR LIFTING JACK 


smith at Pétange. The Cito “anspect” only weighs 70 lb. 
complete with hand lever, and may be made for 70s. 

A piece of mechanism that bears analogy to the above, 
in so far that it enables one man to exert a variable and 
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DUCHSCHER DIFFERENTIAL NUT FOR PRESS 


almost unlimited force, is the differential gear and multi- 
plying lever for mechanical presses invented by M. 
André Duchscher, and made, at the rate of nearly 2000 a 
year, at his works near the Wecker station of the W. L. 
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DIAGRAM DIFFERENTIAL NUT 


Eastern line. The press nut—see perspective view—is 
formed with a series of recesses in its upper face, arranged 
in a circle and equally divided, while a disc above the 
nut has similar spaces, coincident but for the fact that 
they are one more or one less in number than those in 
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the nut, after the manner of a vernier scale. The 
accompanying figure shows the rectilineal development 
of such an arrangement, with eight recesses in the nut 
and seven in the disc, receiving seven keys, which fall, one 
after the other, into the recesses of the nut, on part of a 
turn being given to the disc, the keys rising, owing to their 
bevelled ends, at the backward turn of the disc. In this 
example the division is such that the sum of the pro. 
gressive differences between the seven keys and eight 
recesses equals one-eighth of the circumference, so that 
if the disc with keys be moved backwards and forwards 
for one-seventh of the sum of the differences, the nut 
will be turned th of its circumference. The disc 
terminates in a lever, the end of which is formed with a 
recess to receive either a simple bar, shown by A, or a 
multiplying lever, the latter for giving a still further sub. 





DUCHSCHER PRESS 


division, being shown at two speeds or forces by B and C, 
The multiplying lever, which also receives the bar for work- 
ing, is provided with a roller 1, which gives an easy motion 
in the recess of the disc end, or differential lever, as it is 
called. When the pivot of the multiplying lever is inserted 
in the press plate, to form a fulcrum, in the position 
show by B, the speed is correspondingly reduced, a single 
movement of a man’s arm giving the nut ,);th of a turn, 
and when in the position C still further reduced, giving 
Z;th of a turn, with a corresponding increase of force. 








IMPROVED SYPHON CONDENSER. 





THE cut herewith represents the latest and most improved form 
of syphon condensers, and is manufactured by the Chicago Water 
Jacket Condenser Company, Washington-street, Chicago. The 
novel features are the water jacket that entirely surrounds the 
condensing chamber with a current of cold water, and the adjust- 
able nozzle, whereby the amount of water admitted can be closely 
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regulated. Another valuable feature is, that in the event of the 
annular water e becoming clogged, it can be promptly 
flushed out without any stoppage or d t A of 
24in. to 28in. is attained, and is produced by the weight of the 
column of condensing water itself, no air pump being necessary. 
The na pape is extremely simple and durable, and the vacuum 


obtained is the very highest.—Scientific American, 











Care or Goop Hore AND Natat Royat Matt Service.—The 
Union Steamship Company's new twin-screw Royal Mail steamer 
Scot, which left Cape Town on the 2nd inst., with the Cape of 
Good Hope and Natal mails, arrived at Southampton at 
10°3 p.m. on Thursday, 17th inst. Passage, 14 days 18 hours, 
net steaming time; average speed, 16°9 knots wd hour. This is 
the fastest passage on record between Cape Town and South- 
ampton, the Scot’s previous fastest passage of 14 days 16 hours, 
having been made between Cape Town and Plymouth, which is 
some ninety miles less steaming than to Southampton. The 
passage from port to port was made in 15 days. 
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THE CRYSTAL PALACE ELECTRICAL 
EXHIBITION. 
No. VI. 

We illustrate this week a distinctive type of coupled 
dynamo and steam engine, the joint exhibit of Messrs. 
Johnson and Phillips and Messrs. Davey, Paxman, and 
Co. The dynamo, the output of which is 145 kilo-watts, 
is a multipolar machine of a design recently intro- 
duced by Mr. Gisbert Kapp, this type having already 
received a certain amount of attention owing to its 
adoption at the St. Pancras Central Station in London, 
where eleven six-pole machines are in use. The general 
build, however, and especially the winding of the arma- 
ture being so distinct from anything else of the kind in 
the Exhibition, and the construction being of compara- 
tively recent adoption, it is not surprising that, apart 
from the fact of its being the largest machine exhibited, 
a considerable amount of interest should have been 
bestowed upon it, and its economic advantages studied 
by scientists, electricians, and others. At full load, and 
running at 1380 revolutions per minute, the current 
developed is 550 ampéres at a voltage suitable for dis- 
tributing on the three-wire system, and which can be 
varied at will between 200 and 260 volts, or increased up 
to 800 volts if necessary. At the Crystal Palace the 
voltage required being 205, the machine is run at 
115 revolutions per minute, the engine governor being 











adjusted to keep this speed for all loads. The working 
current now taken from . 

the machine is 260 
ampéres, which at the 
above voltage represents 
about 70 electrical horse- 
power, or one-third of 
full load. The current is 
utilised for eight Giilcher 
arc lamps of 2000 candles 
inthe Nave; 330 16-candle 
incandescent lamps in- 
stalled by the same com- 
pany in the Picture 
Galleries; 15 Brockie- 
Pell 8000-candle power 
arc lamps in the Nave 
and machinery annexe ; 
15 Crompton ares, and 
12 arcs installed by 
Messrs. Spagnoletti and 
Crookes, besides driving 
motors and _ charging 
accumulators in Messrs. 
Johnson and Phillips’ 
stand. 

The field consists ex- 
ternally of a massive 
cast iron ring or magnetic 
yoke, from which the 
eight poles radiate in- 
wards. This construction 
distinguishes the machine 
as an iron-clad dynamo, 
on account of the mag- 
netic shielding action of 
the external ring of iron, 
which minimises the 
chance of field leakage 
occurring externally with 
the consequent waste of 
energy. is ring is 
in two castings, bolted together at the horizontal centre 
line, the upper half having eye-bolts, by which it can be 
lifted off to facilitate the insertion ofthe armature. The 
core of each magnet pole is cylindrical, 144in. diameter, and 
the rectangular pole pieces are also of cast iron. One of 
these poles or limbs of the field is shown in Fig. 1, in 
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which it will be noticed that the edges of the pole piece 
are chamfered off. The object of this is to increase the 
area of armature core in which the field begins to 
decrease from the maximum, in order that the reversal 
of current in the armature bars as they pass the line of 
commutation may be less sudden. In other words, that 
it may be possible to shift the brushes some distance on 
either side away from the true line of commutation 
without causing sparking. There is consequently a large 
circumferential travel through which the brushes may 
be rocked without causing much sparking, and this not 
only makes it easier to find the eth. eae position for the 
brushes, but allows more margin for change of load. 

The armature is built upon two strong cast iron wheels 
keyed to the shaft, to the outside of which are screwed 
the cast iron carriages containing the end connections, 
and between the inside faces of which are received the 
segmental iron plates forming the core. These plates are 
fitted together as shown in Fig. 1 A, eight toa circle, with 
ends butted together. The adjacent ring or disc, com- 
posed of eight similar segments, is placed so that the joints 
are overlapped by the segments of the former ring, and so 
on for eachring. Of these segments there are 8400, or 
1050 rings composing the core, all being threaded together 
on steel bolts, and forming a cylindrical core of 48in. out- 
side diameter and 18in. long. 

the armature conductors comprise 862 Crompton bars, 
laid side by side on the outer circumference of the core, 
each bar consisting of 114 copper wires pressed together 
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MULTIPOLAR CENTRAL 


to form a bar of square section. The bars are very 
carefully insulated from each other and the core, and are 
laid so that every alternate bar projects out about 4in. 
beyond the end of the core,as shown in Fig. 1B. This is 
for the purpose of facilitating the joining of the end 
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Fig.1B. Multipolar Series Winding 





connectors. Between the bars in 64 places around the 
circumference are metal projections or driving horns 
insulated with fibre and mica. The total torque, or driving 
moment on the periphery when working up to 200-horse 
power amounting to about 6400 pound-feet at 2ft. radius, 
there is about 50 lb. force transmitted by each driving 
horn. Binding wires are put on outside the conductors 
in the usual way. 

The method of winding will be understood by referring 
again to Fig.1B. The straight bars are here shown pro- 
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STATION DYNAMO 
jecting alternately beyond the core on either side, as in 
the machine under consideration, and the manner of 
connecting the ends together indicated. These end 
connections are made from one projecting bar to another 
non-projecting bar, situated at a distance of one-eighth of 
the circumference. It will be seen that this produces a 





Fig 14 


zigzag winding, the loops in the zigzag occupying one- 
eighth of the circumference, and following the direction 
indicated by the thick line in the sketch. The winding 
continues in this manner, and each time a fresh circle of 
winding is commenced the turns advance a little, so that 
the loops overlap. No mechanical overlapping occurs, 
however, because the end connectors are arranged to pre- 
vent it. These connectors are copper strips in the form of 
segments one-eighth of a circle long and provided with ears 
at each end, which are folded up at right angles and 
soldered on to their respective bars. The strips, which 
are of larger section than the armature bars in order to 
reduce the resistance of the armature, are run in an 
oblique direction as shown in the figure, and are all con- 
tained between, but insulated from, the cheeks of cast iron 
carriages fixed at each end of the armature core. This 
method of end connections has the advantage of leaving 
the ends of the armature perfectly open, which admits of 
excellent ventilation inside and of avoiding the crossin 
of conductors over the ends, which in the old-fashione 
way of drum winding is so frequently a source of trouble. 
The additional advantage of having no conductors next 
each other of great difference of potential is attained, the 
greatest difference possible between adjacent end plates 
being only 10 volts. The diagram for the sake of clear- 
ness does not represent so many bars to a pole as in the 
machine under consideration. In the machine there are 


ference, and two over, making a total of 862 bars, with 
181 sections to the commutator; while the diagram 
represents an armature with eleven bars to a pole, or one- 
eighth circle and two over, making a total of ninety bars 
with forty-five commutator sections. In this method of 
winding there is always an odd number of bars to each 
division, and two bars over. The whole forms one com- 
plete closed circuit on the armature, and the commutator 
connections are taken from the projecting ends on 
one side; that is, at every alternate bar. By tracing 
out the direction of the electro-motive forces produced 
in the conductors, connected together as described, and 
rotated in a multipolar field, it will be found that in any 
position of the conductors with reference to the poles 
the forces all combine to form a positive and negative 
potential at points on the commutator distant by 
185 deg., and that the brushes being placed in this 
position the total current delivered by the machine 
is divided into two paths through the armature 
conductors, these two paths being in parallel and 
bounded by the brushes, as in a two-pole machine. 
Instead, therefore, of having the armature divided up 
into as many parallel circuits as there are poles, and 
making internal cross connections between conductors at 
similar potentials, the whole is simplified down to a 
two-pole arrangement of commutator, while the electro- 
motive force produced is equal to four two-pole machines 
in series; cal further, with the multipolar arrangement 
the one-sided pull in two-pole machines is avoided, and 
the total weight of armature is less than in an equivalent 
two-pole machine. Another important advantage is in 
the small armature reaction. This winding, known as 
series winding, was patented as far back as 1874 by 
Messrs. Scott and Paris. Mr. Kapp finds that the 
efficiency of the machine at full load is 92 per cent.; that 
is, that this percentage of the mechanical driving-power 
is recovered as useful electrical work. ; 
The triple-expansion engine, to which the dynamo is 


























coupled, was designed and menufactured by Messrs. 
Davey, Paxman, and Co., of Colchester, and is the 
most powerful steam engine to be seen in the Palace. 
The high-pressure cylinder is 12in. diameter, the 
intermediate 18}in., and the low-pressure 80in., with 
a stroke of 18in., and the engine indicates 350-horse 
power, with steam at 1€0 1b. pressure, and run- 
ning at its normal speed of 140 revolutions per 
minute. Paxman’s patent automatic expansion gear is 
fitted to the high-pressure cylinder, and is controlled 
directly by the governor. The automatic valve derives 
its motion from a link, the ends of which are connected to 
excentrics of different travels, and different angles of ad- 
vance, one giving a late and the other a very early cut-off. 
The governor, whichis of Paxman’s improved design, and 
extremely sensitive in action, controls the stroke of the 
link, thus determining the amount of steam admitted to 
the cylinders, and keeping the engine under absolute 
control. The cut-off valve moves on a ported plate, 





which lying upon the main valve, loosely fits the steam 
chest, and the ports themselves are tripled, thus reducing 
to one-third the travel of the cut-off slide, and increasing 
the sensitiveness of the governor’s control. The advan- 
tage of this arrangement is that, while a constant lead is 
maintained, the point of cut-off can be varied to any 
degree without wire-drawing the steam. A steam pipe 
connection is fitted between the high and intermediate 
steam chests, with a small wheel valve, so thatif the cranks 
are not in a favourable position at starting for steam to 
act on the high-pressure piston, live steam can be ad- 
mitted into the intermediate steam chest, and the engine 
started from any position. 

The crank shaft is of mild steel with slotted cranks, and 
runs in four long bearings; the piston-rods, crossheads 








forty-five bars to a pole, or to one-eighth of the circum 


and slippers are forged from one piece of steel; and the 
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connecting rods are of the best forged iron of marine 
engine pattern, the small end being forked, and a steel 
crosshead pin firmly shrunk into the eyes. The main 
bearings and big end brasses are of white metal, with 
adjustable liners. The fly-wheel is 6ft. diameter, and the 
floor space occupied, including fly-wheel, is 10ft. 6in. by 
6ft. 9in. The engine stands 11ft. high from the floor line 
to the top of cylinder covers, the sight-feed lubricators 
occupying 3ft. 2in. above this. 

Steam is supplied to the engine from Paxman’s patent 
water-tabe boiler at 135 lb. pressure. This boiler is 
provided with three sets of inclined tubes, which are con- 
nected between the mud drum and the steam receiver in 
the form of a zigzag. The top set of tubes deliver steam 
through an automatic separator into a transverse receiver 
at the top, from which steam is delivered in a very dry 
condition. 

A large transverse drum is fixed between the top and 
intermediate tier of tubes, the top set of tubes being 
connected with it. The water gauges are fitted to this 
drum, the space being about equally divided between 
water and steam, while a 4in. circulating pipe connects 
from this drum to the mud drum below. The tubes are 
expanded into end boxes, as shown in Fig. 5, three to a 
box, and the joints to the doors on these boxes are re- 
markable for the employment of metal only, and for the 
action of the pressure in keeping the joint tight. A section 
of this joint, which is Paxman and Plane’s patent, is given 
in Fig. 4, where it will be noticed that a taper ring of 
copper or other pliable metal is inserted in the hole in 
the box, which it exactly fits, and that the door fits inside 
the ring, and being of a slightly less taper than the ring, 
jams into the same, forcing it against the sides 
of the hole, and making a perfect steam-tight joint. The 
requisite pull on the door to make good the joint after the 
cover is put on is obtained by screwing up the outside nut 
which runs on the bolt rivetted to the door. The facility 
with which the joint can be broken and remade is a great 
point in its favour. Our engraving of the boiler house, 
y- 254, shows the water-tube boiler on the right hand. On 
the left is a range of seven 120-horse power steel 
locomotive type boilers, which supply the whole of the 
steam power required for the ace *> the Exhibition. 
The water-tube boiler has a heating surface of 1572 
square feet, and the seven locomotive type boilers have a 
total heating surface of 5000 square feet. 

In connection with the output of the multipolar 
dynamo above described it may be of interest to point 
out that for the purpose of working on separate circuits 
the arc lomps and accumulators in Messrs. Johnson and 
Phillips stand in the nave, the electro-motive force 
developed is divided by means of a pair of balancing 
dynamos coupled together. These are to be seen run- 
ning nightly on Messrs. Johnson and Phillips’ stand 
for arc lamps and motors. One supplies a circuit at 
130 volts and the other one at 70 volts for accumulator 
work. The armatures of the two dynamos are connected 
electrically in series across the terminals of the multi- 
polar machine, and their fields separately excited. One 
is given a weak field, and therefore runs as a motor 
driving the other machine as a generator. The ar- 
nomen, which is due to Mr. Kapp, is indicated in 

ig. 2. 

Two other coupled dynamos of larger size will be 
noticed on the same stand. These serve to demonstrate 
a method of measuring the efficiency of two machines 
recently devised by Mr. Kapp. The electrical connections 
are shown in Fig. 8. Their relative position will be 
understood by saying that if the two switches A and B 
are closed, the armatures of the two machines are con- 
nected in parallel on the 130 volt circuit above- 
mentioned, with an ammeter C placed as a shunt or 
bridge across them. The fields are separately excited, 
one—M—being made weaker than the other, so that it 
runs as @ motor and drives the other—G—as a gene- 
rator, the two rotating armatures being mechanically 
coupled. The efficiency test is carried out by simply 
taking two readings on the ampére meter, one with the 
switch A closed, when the meter shows the current 
developed by the generator, and the other with the switch 
B closed, when the current from the main circuit supply- 
ing the motor passes through the meter, in addition to 
the current from the generator. The electro-motive force 
on each machine is the same, the leads being of negligible 
resistance, and such being the case it is easily shown 
that the ratio of these two currents—or the ratio 
of the two readings on the ammeter—is equivalent 
to the product of the efficiencies of the two ma- 
chines, and the machines being similar, it follows 
that the efficiency of each is the root of the above 

atio. The advantage of this method is that the 
accuracy is not dependent upon the calibration of the 
ammeter, as it serves merely to indicate a ratio between 
two currents, and that no mechanical measurements are 
necessary. The machine acting as a motor drives mecha- 
nically the other machine, which developes current 
which is used again to drive the motor. This state of 
affairs can be maintained in movement only when the 
losses between the two machines are made up for by 
outside power applied. Dr. Hopkinson supplies this 
outside power mechanically by means of a driving belt 
on the spindle connecting the two machines, and the 
necessary power required to keep the machines going at 
their normal speed and output he measures mechanically 
by a transmission dynamometer. In the method shown 
at the Crystal Palace this outside power is electrically 
supplied, and the only measurement required is simply 
that of the ratio of two electric currents. To measure 
the percentage of mechanical driving power recovered as 
useful electrical power in a dynamo by a simple electrical 
measurement not involving any brake or dynamometer 
measurements, and without the necessity, as in Major 
Cardew’s method, of an engine and dynamo more 


powerful than any of the machines to be tested, has long 
been considered as much to be desired, and the above 
demonstration of the method at the Palace will therefore 
repay attention. 





TRAMWAY TRACTION. 





Tue question of mechanical traction on wer gpen is 
one of considerable and growing importance, not only to 
those financially interested in the industry, but to the 
public at large, to whom the question of increased 
facilities of locomotion is becoming daily more pressing ; 
any contribution throwing light on this subject is, there- 
fore, acceptable, and Mr. Stephen Sellon’s paper* which 
we publish elsewhere in full abstract, is, we consider, 
worthy of comment. 

Although sufficient experience has been obtained in 
regard to the various forms of mechanical traction avail- 
able for tramways from which trustworthy data might 
be deduced, yet, as a matter of fact, such data does not 
appear to be generally available, and even such informa- 
tion as we can from time to time obtain has not been 
analysed so as to enable the results to be tabulated in 
a form applicable to the varying conditions which 
necessarily exist on different lines. It is useless to tell 
us that such and such a tramway was worked at so much 
per car mile, or at such percentage of the gross revenue, 
as information of this nature will not generally apply 
in cases other than that to which they specifically refer. 

In Mr. Sellon’s paper it is sought to compare the cost 
of horse traction with that of the cable system, electrical 
traction by means of overhead conductors, and electrical 
traction where the conductors are situated in a conduit 
beneath the road. For this purpose Mr. Sellon takes as 
an example what we presume he regards as a typical 
English hne. We will not question the accuracy of his 
figures so far as this particular case goes, but we regret 
that he did not give us some further details to show how 
his results were arrived at, so that we might be able to see 
how far his data would be applicable under different condi- 
tions. How far figures which apply in one case may be mis- 
leading if adopted as a general rule, was indicated by the 
criticism of Mr. W. N. Colam, Assoc. M. Inst. C.E., in 
regard to the figure of 7d. which Mr. Sellon takes as 
representing the cost of cable traction in his typical case. 
Mr. Colam argued that because at Birmingham the cost 
of traction was only 34d. per car mile, this figure should 
have been pee by Mr. Sellon. Now at Birmingham 
the cars run at intervals of three minutes as against ten 
minutes estimated by Mr. Sellon, and the cable system 
is affected to a much greater extent in point of efficiency 
by the frequency of the service run than any other form 
of mechanical traction. 

Mr. J. E. Waller, M. Inst. C.E., in the course of his 
remarks went nearer the root of the question in 
the figures which he produced, and which, in a somewhat 
more complete form, we now append, as they appear to 
provide data capable of general application. On any line 
regardless of the frequency of the car service, a certain 
fixed power will be required to keep the cable in motion, 
and although this power will be varied in different cases 
to a certain extent by the conditions of the road in 
respect to gradients, and more especially as regards 
curves, still, as a general rule based on the experience of 
existing lines, we may take it that the constant power 
required to keep the cable going at a speed of about 
eight miles per hour is equal to some 20 indicated horse- 
power per mile of rope. The additional power required 
to propel the cars depends upon the frictional resistance 
of the road and on the weight of the cars, and is little 
affected, under ordinary conditions, by the gradients, as 
the cars going down hill transmit power through the 
cable to assist those going up, so that the pull required 
per car will but little exceed that required on the level. 

In order to illustrate the application of these facts, we 
will take the Birmingham Cable Tramway as an example, 
as that company’s balance sheet supplies us with useful 
details of cost, and we will proceed to show how an 
increase or decrease in the number of cars in service 
would affect the efficiency of this means of conveying 
energy from the power station to the cars. 

With the cars in use at Birmingham, we may 
assume that about 2 indicated horse-power is required by 
each car, and there are at present twenty of these cars in 
service. The line is three miles long, or six miles of 
cable; and the constant power required to keep the cable 
in motion at 20 indicated horse - power per mile will 
amount to 120 indicated horse-power. 
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The Birmingham Central Tramways Company’s 
balance-sheet for twelve months ending June 30th, 1891, 
gives the following particulars as to the cost of cable 
haulage, exclusive of traffic and management charges :— 


W cash Asal ei vibceiin suo adae- cons eest Sane 
oll, cea, water, gas, and sundries... ... ... 2062 
Cables and machinery Saks ie sea abo eae 2078 

Total cost of traction... ... ... ... .. ... £7820 


Amounting to a cost of 3°36d. per car mile on a mileage 
of 522,876 per annum. 

For the purpose of calculation we ought to know what 
proportion of the figure representing wages is chargeable 
to car drivers, and how much should be allocated to the 
power station, &c. As there are twenty cars running, we 
shall probably not be far wrong if we assume that £1500 
per annum represents the wages of the car drivers, and 
the balance, £1680 per annum, the other items. 

As the foregoing figures represent the cost of operating 





* “ Electrical Traction and its Financial Aspect,” by Stephen Sellon, 
read at the Society of Engineers on March 7th, 1892. 








twenty cars, requiring a total of 160 indicated horse. 
ower, the following table has been arrived at on Mr 
aller’s method of reducing or increasing the item ot 
car drivers’ wages, and the total number of car miles run 
per annum, in proportion to the number of cars in service; 
the remaining items being decreased or increased propor. 
tionally to the total indicated horse-power required, as 
given in the preceding table. ‘ 
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12 | 1865 | 875 | 1675 | 1690 | 5,105 | 180,719 | 9-87 
10/6 | M470 | 750 | 1804 | 1820 | 5,844 | 261,488 | 5:37 
15 | 43 | 1675 | 1125 | 1088 | 1950 | 6,588 | 392,157 | 4-03 
20| 8 | 1680 | 1500 | 2062 | 2078 | 7,820 | 522,876 | 3-39 
30 | 24 | 1890 | 2250 2320 | 2340 | 8,800 | 784,314 | 9-69 
40] 1h | 2100 | 3000 | 2577 | 2600 | 10,277 | 1,045,752 | 2-36 
50 | 13| 2810 | 8750 | 2835 | 2860 | 11,755 | 1,807,100 | 2-16 
o| 1 | 2520 | 4500 | 3008 | 8120 | 18,233 | 1,568,628 2°08 





Although with calculations of this description it ig 
impossible to arrive at mathematical accuracy, these 
figures may be taken as closely indicating the results 
which may be expected with cable haulage, when the 
service of cars to be run is determined. 

In a future issue we propose dealing with the data 
which is available in regard to electric traction, so as to 
enable a comparison to be made between the two, with a 
view of ascertaining under what conditions one or other 
of these competing systems is most applicable. 








AMERICAN INSTITUTE OF MINING ENGINEERS, 
(Concluded from page 229.) 


On February 19th a special steamer took a large party 
down the river, to visit some of the principal industrial 
establishments, but the members were so interested in the 
works that they could not be hurried, and only three of the 
places on the list were visited, and at all of these souvenirs 
were presented to the visitors. The ladies were most 
interested in the Chesapeake Pottery, where semi-porcelain 
decorated ware is manufactured. The second stop was at the 
works of the Baltimore Copper Smelting and Rolling Com- 
pany, which practically controls the great mines at Butte 
and reduction works at Anaconda, Montana, the entire 
product of which, the greatest copper-producing concern in 
the world, is sent to Baltimore for treatment or shipment. 
The matte from the Anaconda works contains 60 per cent. of 
copper, and is treated in reverberatory furnaces, converted 
into refined ingot copper, and rolled into polished sheets in 
the rolling mill. Blue vitriol is also produced in the sulphate 
of copper department. Some of the party visi the 
neighbouring sulphuric acid works of the Sulphur Mines 
Company, of Virginia, where the acid is obtained f-om iron 
pyrites. On returning to the steamer, lunch was served 
during the trip down the river to Sparrows Point, nine miles 
from Baltimore. 

Here are located the new and extensive works of the Mary- 
land Steel Company, an offshoot of the great Pennsylvania 
Steel Company. The company has direct rail communication 
with the main lines touching Baltimore, and has two deep- 
water piers 900ft. long by 10uUft. wide, and 600ft. long by 40ft. 
wide, which will accommodate six of the steamers which 
bring in ore from Cuba and Spain, and carry away the pro- 
ducts of the works. There are four furnaces now built, 85ft. 
high and 22ft. bosh, the blast for which is supplied by double- 
vertical condensing engines with blowing cylinders 84in. by 
60in., and the blast for each furnace is heated by four Whitwell 
stoves 70ft. high and 22ft. diameter. The water supply for 
cooling and for general use is taken from the Patapsco River, 
and is slightly brackish, but the supply for the boilers and 
for the town established by the company is taken from arte- 
sian wells sunk through the clay to a stratum of fine gravel 
about 100ft. below the surface. Electric cars, running on a 
depressed track, carry the stock barrows from the bins to the 
stock hoist. The Bessemer plant is equipped to work with 
either direct metal from the blast furnaces or remelted metal 
from the cupolas. The plant is designed for four 18-ton con- 
verters, two being now in operation. When running on 
direct metal, the iron is put through a mixer, which dis- 
charges on the general level, whence the ladle is lifted by a 
hydraulic elevator to the Bessemer platform. The most 
interesting feature is the casting operation, which was 
witnessed by the party. The pit has been abandoned, and 
the whole of the casting area is commanded by an overhead 
ladle crane. The moulds are placed in a vertical position on 
cars, and the ladle hangs over the train of moulds in 4 
stationary position, the cars carrying them being moved 
mechanically as the moulds are filled. When two ingots 
have been cast, the car carrying them is taken off by a 
locomotive. The blooming mill is of the “ two-high ” revers- 
ing type, with rolls 36in. diameter, driven by a pair of 
42 x 60 reversing engines. Beyond the rolls is a hydraulic 
shear for cutting off the ends of the blooms. The blooms 
pass direct from the blooming mill table through the shear 
to the rail train, where they are rolled into rails without 
reheating. The rail train is “three-high,” with rolls 26in. 
diameter, driven by two 48 x 66 Porter-Allen engines, one 
of which only is used when work is slack. This train is 
fitted with tables for handling the bars from the different 
passes mechanically, and is arranged for turning out finished 
rails of six lengths each, or 180ft. Beyond the rail train, and 
in line with it, are the circular saws which come down on 
the rail length and cut it into 60ft. lengths, which then go 
straight on to the straightening tables, and then move side- 
ways to the drilling machines, whence they proceed to the 
yard and are stacked for shipment. An open-hearth plant 
is projected. 

The marine department, although not complete in its 
various details, is in active operation. On the fitting-out 
pier, alongside which vessels will be taken as soon as launched, 
to receive their machinery and outfit, is being erected a 
machine shop of magnificent dimensions, and a hoisting 
shears of 100 tons capacity, the legs of which were being 
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completed in the marine department. The other buildings 
comprise the tool sheds, smith and machine shop, joiner and 
plane shop, and dry house. There are now completed four 
slips for vessels 250ft. to 300ft. long, and others for larger 
vessels are to be added as required. One steel seagoing tug- 
boat has been recently completed, another is nearly finished. 
A side-wheel steamer 210ft. long and a propeller steamboat 
305ft. long, for the service of the Baltimore Steam Packet 
Company between Baltimore and Norfolk, are now under way. 
In order to reduce the vibration to a minimum the triple- 
expansion engines will have two low-pressure cylinders. 

The machine shops, one section of which is now erected 
and partly in operation, are intended to produce the appa- 
ratus required for the extension of the manufacturing plant, 
and the engines and other machinery required by the ship- 
building department. The present shop is one of-three bays, 
of which the other two will be used as erecting and light 
tool shops. In the foundry heavy castings for the works and 
for the shipyards are being made and handled by hydraulic 
Cranes, to be aided by a 50-ton electric travelling crane, which 
is nearly completed. The pattern shop, like the adjoining 
buildings, has temporary ends to admit of future extension. 
A train of flat cars, fitted with seats, carried the visitors from 
Place to place. On the return journey it had been intended 
to visit the Columbian Ironworks, to inspect the two United 

tates cruisers, Detroit and Montgomery, which were 
launched in October and December of last year, but there 
was no time for this. The president called a meeting on 
board the boat, at which some business matters were trans- 
acted, and resolutions of thanks passed to the local committee 
for their care and attention in making things pleasant for 
the meeting, 


On February 20th a number of members went to Wash- | 


| ington, forty-three miles south, by a special car attached to a 
regular express on the Pennsylvania Railroad, and were con- 
veyed in a Government steamer to the proving grounds, 
twenty-five miles down the Potomac River, passing the estate 

| and tomb of George Washington at Mount Vernon. At the 

| proving grounds are tested the guns and armour for the Navy, 


| 4in. rapid-fire guns—with which a green crew can fire five 
shots in seventeen seconds—and the big 6in., 8in., and 10in. 
breech-loading rifles for the new ships. The largest on the 
ground were the 10in., the 12in. rifles for the Monterey having 
been sent by rail to San Francisco, California. The breech 
mechanism of these heavy guns is very beautifully designed 
for rapid work and easy handling, while of ample strength. 
Among the special points of interest were the exhibition of 
smokeless and standard “cocoa” gunpowder, the methods of 
testing the speed of projectiles, and the firing of some of the 
big guns, a 6in. conical shot being put clean through a 6in. 
nickel steel armour plate. The point of the shot was not 
blunted in the least. Returning to Washington, the party 
inspected the large gun shops at the navy yard. These shops 
are lofty and lighted, have powerful overhead travelling 
cranes, and are equipped with the most modern designs of 
powerful machine tools, including turning, boring, and rifling 
lathes for 12in. guns. This closed the meetings of a very 
successful and enjoyable convention. 

The city of Baltimore is the principal business city of 
Maryland, and has large industrial and transportation enter- 
prises. It has a population of about 434,500. It is 187 





and here the party inspected with much interest the various | 
guns, from pretty little Hotchkiss 1-pounders, for use in the | 
| military tops of the masts of war ships, to the standard Navy | 


miles from New York, with which place it has a fre- 
quent and fast train service by the Pennsylvania Rail- 
road and the Baltimore and Ohio Railroad. The latter 
road now comes down to the eastern side of the har- 
bour, and the trains are ferried across on a large 
steam side-wheel ferry boat, with three tracks, the boat 
being long enough to carry a locomotive, tender, and 
four cars, each 65ft. long, on each of the three tracks. The 
trains then run to the Camden Station. A new line is being 
built, however, known as the Baltimore Belt Railroad, by 
| which the Baltimore and Ohio Railroad will run to 
| the north end of the city, and then through a tunnel 
under one of the principal streets, rising to the surface 
to connect with the present tracks at Camden station. 
Steamers run to numerous southern points, and there 
are Transatlantic lines to Europe, including the Allan 
Line, which touches at Halifax, U.S., on its way from 
Baltimore to Glasgow. The city’s water supply is ob- 
tained from impounding reservoirs, and pumped to distri- 
buting reservoirs. Its water service system includes 422 
miles of mains, 74,728 taps, 913 meters, and 1815 hydrants. 
For local transportation there are horse, cable, and electric 
cars, and the electric railway company, which uses the 
Baxter system with overhead wires, is applying for permission 
to build an elevated structure by which to carry its line into 
the heart of the city. All the lines have a gauge of 5ft. 44in., 
and the particulars of these lines are as in the table on the 
next page. 

This shows a total of 182} miles of street railway or tram - 
way, of which 168? miles are operated by horse and mule- 





power, 10 miles by cable, and 3} miles by electricity. The 
city has numerous hills, some of the streets being very steep. 
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Some streets are well paved, but many of them are very 
rough. Vitrified brick paving is used to some extent on 
residence streets, also asphalte blocks. Common hard red 


brick are much used for sidewalks. There are wide open 
gutters to c off surface water, being covered with iron 
plates at street intersections. 














Name of railway. Miles. | — Rails. No. of cars. | Ba | — 
Baltimore and Powhaton .. .. .. .. 2. 22 os 4 Horse 80 Ib. flange 6 closed | 22 | $50,000 
Baltimore, Catonsville, and Ellicotts Mill .. .. .. .. 6 a | $51», flange ia ” _ 
Baltimore City Passenger... .. .. .. .. -. -. «| 468 | | 47Ib flat .. we (ea ass [61,000,000 
EN: ek ne ke ee ee, ee! ee) “em Oe 25 » 42 Ib. to 47 Tb. flat .. 100 | 500 } wi 
Do. do Cee ees (eS > eee 80 = 
Baltimore Union Passenger .. .. .. -. 22 os os 45 Mules | 25, 45, & 65Ib. flange & girder 117 | 710 $750,000 
ee ee ae eee 12 Horse 45 Ib. to 47 Ib. flat . | 24closed | 208 $250,000 
Highlandtown and Point Breeze sh I. Ga att 6 45 1b. tram and flange .. { ° ng 100 | _ 
NS ee ee ee ee eee 8} | Electric | 401b. and 451b. girder .. .. | 6motorcars | — | $50,000 
North Baltimore Passenger .. .. .. .. .. .. ..| 24 | Horse | 45Ib. flat . . | 76 closed 500 | $600,000 








ELECTRICAL TRACTION AND ITS FINANCIAL | 
ASPECT.* 


CONSIDERABLE difficulty has been experienced in obtaining trust- 
worthy statistics in connection with electrical traction as regards 
its alleged economy over other motive power. The author has 
therefore devoted considerable attention to this subject and has, 
through his connection with electrical companies, been able to 
collect information which may be considered trustworthy. In 
claiming certain advantages for one system over another, jally 
as regards initial cost and working expenditure, the author has 
purposely adopted a somewhat dogmatic tone as an incentive to 
promote criticism and useful discussion, and for this purpose, 
especially as regards the commercial question, is this paper 

ted as a means of ventilating this most interesting subject. 

ji > well-known systems of electrical traction before the public 
are the following:—(1) Accumulators, consisting of the E.P.S., 
and the Julian ty (2) Overhead, consisting of the Thomson- 
Houston, Edison, Sprague, Short, Rae, Uni Electric Traction | 
Company, Daft and Van — types. (3) Conduit, consisting | 
of the Lineff, Gordon and Wynne types for closed conduits; an 
the Walter Manville and Blackpool types for open conduits. For | 
the purpose of convenience the author will consider each system in 
the above order. 

Accumulator system.—This system of traction, which involves | 
carrying the necessary power stored up in the cars by means of | 
storage batteries, has been attempted to a small extent in 
America, Brussels, London, and Birmingham. MHaving no 
exposed conductors, the system is favourably looked upon by | 
local authorities and tramway companies. As a mechanical means | 
of traction it is workable and very fairly satisfactory. Ina cum- | 
mercial sense it has proved a failure. Apart from its features of | 
rapid depreciation and great weight, the accumulator system of | 
electric traction is preferable to any other. Its chief defects are | 
(1) @ great increase to the tare weight of the car, varying from | 
five to six tons—most horse tramways are not built strong | 
enough to receive this additional load. (2) The rapid deterioration | 
of the plates, estimated at nearly 200 per cent., and requiring | 
frequent renewals. No reliable figures have been given as to the | 
operative expenses of the accumulator system, but its abandon- | 
ment at Brussels and in America is suggestive of commercial | 
failures. On the Birmingham Central Tramway it is stated, by a | 
report of the directors issued A’ llth, 1891, to be a success, | 
but no item is given for depreciation, as com with other | 
methods of traction. The following table gives the working | 
expenses per car mile for the four different systems of traction in | 
use by this company :— 





Working cost per car mile with steam .. . + «- 10°99d. 
Working ,, 4 i —P an sti ao we = | Oe 
Werking ,, ° oo) GED. oo we oe co OE 
Working , » o » Glectricity .. .. .. 9°90d. 
The overhead sysyem.—This system, which is to be seen now in 


operation on the Roundhay Park section of the Leeds Corporation | 
Sunvaate, is the first introduction of its kind into England, and the | 
author was one of the parties concerned in obtaining the conces- 
sion. The line is 54 miles in length, and has now been working 
for more than three months. The fact that the Leeds Corporation 
have lately granted an extension of the system ks well for its 
popularity. The diagram shows the method adopted for support- 
ing the trolley wire or conductor. Six cars, each carrying two 
15-horse power motors, serve the line, and the generating plant 
consists of a single high speed engine belted to two 80-horse power 
dynamos; the whole of the electrical work was supplied by the 
omson-Houston Company, of America. The marvellous de- 
velopment of this system in that country during the last six years 
is shown by the following table :— 
In 4 there were ; roads using this system equipped with 13 motor cars. 
39 


” ” ” ” ” ” 


= eT — os i“ ” 51 

— . eS «& “i 4 65 yy 
” 1889 ” 104 ” ” ” 965 ” 
»» 1890 » ©1296 ” ” ” 2000» 
vy 1891 ” 405 ” ” ” 5099 ” 
” 1892 ” 436 ’ ” 5851 ” 


The following are the Principal ‘Firms Supplying Installations on 
this System and their Mileage Extent. 
No. of Mileage. Motor 


cars. 
Thomson-Houston .. .. .. .. .. 200 .. 2113 .. 3040 
Rdison (Sprague).. .. .. .. .. «- 167 .. 987 .. 2061 
Short > “6 ve es eo se 26 .. +4180 .. 3801 
ee Oe ee ee ee eee ee, ee 
United Electrical Traction Co. (Daft).. 20 .. 62 .. 116 
ca, ue se capt ee. oe en fae TP case 55 

Total . » 436 .. 3582 .. 5851 


Beyond mechanical details the ee ang is substantially the same 
with each firm. The Thomson-Houston has the largest business, 
which the author thinks is owing to an elaborate system of testi 
and inspection before work is allowed to leave their factories, an 
to general excellence in detail work which has prevented the unfor- 
tunate failures in motors, &c., which were so frequent in the earlier 
days of electric traction. They cannot claim, however, either 
cheapness or superiority of manufacture. The objection to the 
general introduction of the overhead system in England is the 
necessity for an overhead conductor and the erection of standards 
in the streets. It is doubtful whether the overhead system can be 
introduced in the centre of | towns, but it will, without doubt, 
be largely used in the subur districts. Within the last few 
months such towns as Walsall, Leeds, and Bradford, have assented 
to its adoption in their outskirts. It is without exception the 
cheapest in initial cost, but the working expenses, though less 
than those of accumulators, are not necessarily less than the work- 
ing expenses on the conduit system of electrical traction. Statistics 
received from America show a large increase in revenue and a 
decrease in working expenses of tramways after its adoption; and 
in dealing with these figures it is y to ber that as 
the Railway Commissioners in America have the power to reduce 
tramway fares on publication of good dividends, it is against the 
ter hy of the various companies to publish returns showing large 
pro’ 

The following show the working expenses of some of the best 
known electrical tramways as against horse, steam, or cable 
traction. In comparing English and American statistics it is 
r y to that the ae of working expenses 
in America is larger than that in England, owing to labour being 
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Engineers. 


much dearer and also the extra price of coal where mechanical 

wer is used. According to the reports issued by the Railway 
Rennielonet in America for the year ending June 30th, 1890, 
the average working expense of horse tramways is 79 rer cent. of 
the gross earnings. The average working expense of horse tram- 
ways in England, according to the Board of Trade returns, is 
77 per cent. of the gross earnings. The largest street railway 
system in the world is the West End, Boston, Mass. Electric 
traction is fast supplanting horse traction on this line. In June 
last the mileage proportion between horse cars and electric cars 
stood at 3 to 1. e operating expense by horse traction was 
66-70 per cent. of the gross earnings, while that of electric traction 
was 47°70. 

The electric cars are operated on the same lines with horse cars, 
and at present the former run about 25°15 wel cent, of the entire 
mileage. The popularity of the system is shown by the fact that 
the electric cars earned £5555 more than their proportion of the 


| mileage. If the system was extended over the whole line the 


increased net earnings on these figures would have been over 
52 per cent. of the present earnings. The increase of traffic due 
to the substitution of electric traction for horse traction on this 
tramway is 44°] per cent. 

In April and May the cost of operating 


(motive power) per horse car was 5°88d. per car mile. 
In June ditto ditto . 514d. ,, 2 
In April the cost of operating (motive 
power) per el ccarwas .. .. .. 879d. » ” 
n June ditto ditto >) 6 ” es 
In July ditto ditto oo « OE ae 


Taking the months of April, May, June, and July, the electric 
cars increased their earnings per mile run from 16°86d. in April to 
18-97d. in July. For the same months the horse cars inc 
—_ earnings per mile run from 15°73d. in April to 18-lld. in 

uly. 


It cost in April, per mile run, horsecars .. .. .. .. 12°65d. 
2 = - electric cars err we me 6 

* July pas horse cars .. .. .. «. 12 06d. 
electriccars .. .. .. 10°14d, 


On examining the returns of this tramway it appears that the 
net earnings per car mile of the electric system over the horse 
system is 4‘98d. There are two reasons for this :—(1) economy of 
working, and (2) increase of traffic due to what may be called ‘‘ public 


| satisfaction.” If this amount is divided into two parts, one part 


representing the former and the balance the latter, we find that 
the operating expenses of the horse line exceed those of the electric 
by 1004. per car mile, Subtracting the difference of earnings from 
the difference of expenses, the result is 3°06 per car mile, which 
amount represents the net profit of electric lines over horse lines 
due to “* public satisfaction.” ‘ 
The conduit system.—Where the overhead system is objected to, 
tramway companies must turn their attention to the condvit 
system, of which there are two types, viz., the closed conduit and 
the open conduit. Of the former we know little, and it has never 
been commercially applied. The Lineff system is a closed conduit 
type, of which a few yards of experimental track has been laid 
down in the Hammersmith Depot of the West Metropolitan Tram- 
ways. Since this was written the author is informed that three 
tiles of this system are to be immediately laid down on the West 
Metropolitan Tramways. The Wynne and the Gordon systems 
would appear, at the present time, to be still in the experimental 


Looking at the closed conduit system from a commercial as well 
as from a technical point of view, it is, as at present before us, 
open to three grave objections :—Firstly, the necessity of putting 
short lengths of surface rail temporarily into circuit by means of 
some electro-magnet device, appears too complicated to be reliable 
in working. Secondly, the practical impossibility of making such 
a — theroughly insulated in a street subject to heavy traffic ; 
and thirdly, supposing these two difficulties to be overcome, the 
impossibility of insuring a proper contact when the road is covered 
with water, dirt or snow, and the impracticability of laying short 
lengths of rails with sufficient rigidity in a street where there is 
heavy traffic. Until further practical demonstrations of its work- 
ing are forthcoming, it is useless discussing it any further in this 


r. 

as n the open conduit system the electrical power is taken from 
a conductor placed in a conduit built either under one rail or in 
the centre of a track. Apart from any difference of capital cost 
it is superior to the cable, especially in working, as the cars can 
travel either way by reversing, and at a variable speed, at the will 
of the driver, which is im ible in the cable system. The only 
example of the open conduit system in England is the Blackpool 
Tramway. This line has been working at an average percentage 
of 35 per cent. of the gross receipts. Built along the public 
promenade it has but few of the difficulties to contend with in 
obtaining perfect insulation which would be met were it laid in a 
public street, subject to the dirt and mud inseparable from ordinary 
street traffic. The continual action of the spray in winter from the 
sea produces leakage, showing that the system is deficient in 

rfect electrical construction. The conductors are laid on what 

r. Holroyd Smith calls porcelain insulators fixed in creosoted 
wood; when all this is wet imperfect insulation must ensue, and 
much more so when covered with wet mud, This being so under 
the very favourable conditions at Blackpool, it is probable that the 
leakage would be so it, were such a line laid in an ordinary 
street, as to practically prevent working. Owing to the many 
faults, both in mechanical and electrical —— of electricity 
to the conduit system at Blac! 1, the Waller-Manville system 
has been produced. In the Waller-Manville type the experience 
of a practical tramway engineer has been combined, with the 
experience of a practical electrician, to produce a form of conduit 
traction superior to any other. The conductor being a flexible 
cable or wire, it requires fewer supports than in the case of a rigid 
conductor, and these supports are situated in chambers covered 
with hatches similar to, though smaller than, those in use on cable 
tramways. The conductor being flexible, can be taken out or 
rep: through the slot without interfering with the conduit, 
which is impossible in the Blackpool system. 

The commercial question.—Being entirely governed by capital 
cost, working expenditure, and depreciation, a hypothetical case 
of three miles of tramway is taken, and as it is very difficult to 
apply the cable system to a single line with passing places, a double 

ik example is taken, and one gradient of 1 in 20, 880 yards 
long in the centre of the system, is assumed. It is proposed to 
furnish the same with an equipment sufficient for a ten minutes’ 
service by horse, cable, or electricity, including the overhead and 
conduit systems, The capital cost and average working expendi- 








ture of each system has been carefully compiled from such detai 
information as has been obtainable, and in verified by the on 
own personal knowledge and experience. In the estimates of 
capital cost any allowance for depdt buildings and land has been 
excluded, as, although the figures would show somewhat in favour 
of mechanical systems, they might be taken for this pu as 
costin; about the same in each case, and as the value of lan Varies 
in different localities and the cost of a depot isa very variable 
item in accordance with the class of work which may be put into 
it, it is better on the whole to exclude this item. The capital cost 
expended on the construction and equipment of a horse line ma 
reasonably be taken at £25,800, of which £21,000 represents the 
cost of the tramway and the balance the equipment. 

In dealing with the mechanical systems it is assumed that the 
cost of the construction of a horse line should be added to the cost 
of converting the line and equipping it on the respective systems 
of mechanical traction, and it has not been thought fair to charge 
these systems with any portion of the cost of the horse equipment, 
because the equipment should represent its full original value if 4 
proper sinking fund has been provided, and on this basis the 
capital cost of horse, cable, overhead, and conduit lines is 
estimated as follows:— 


Capital cost of pone J line pay exclusive of depét. 
£3: 


0 » Overhead line : 000, . - 
” 99 conduit ,, £41,500, ” = 
” ” cable ” £48,000, ” ” 


In regard to the working cost of these systems the figure 
down—which in each case includes a reasonable ~ hn soe me 
maintenance and repairs—has been arrived at, as regards the 
horse line, from the large amount of information which is available 
on the subject. As regards cable traction, the last balance-sheet 
of the Birmingham Central Tramways Company’s cable system has 
been taken, and the figures which they give have been adapted to 
the example given. It is necessary to point out that the efficiency 
of a cable tramway depends in an exceptional degree on the car 
mileage, which in Birmingham is very large. The figure arrived 
at in this case has been checked by reference to American statistics 
and by other means, and it may be considered as a fairly accurate 
estimate. At any rate, it would not be safe to assume that a cable 
line of this size, and with the specified service, could be worked at 
a cheaper rate than that given later on. In the two electrical 
systems the actual details of the cost which would be involved has 
been very closely gone into. The estimates given are very suffi- 
cient, and there can be no reasonable doubt whatever that such 
a line could be worked at the price stated. There is no appreciable 
difference in the cost of working an overhead and a conduit 
system. It should also be stated that these estimates, besides 
including maintenance and repairs, as above stated, also include 
the cost of the car drivers, which is a very considerable amount, 
and is not infrequently omitted in estimates of cost of traction, 
The following are the figures, the rate per car mile being based on 
car mileage of 197,000 per annum :— 

Per Per 
annum. car mile, 


£ d. 
Cost of working horse tramway .. .. .. .. 5750 = 70 
- pa cable tramway.. .. .. .. «. 5750 = 790 
pa pes overhead tramway... .. .. .. 8200 = 390 
pes as conduit tramway .. .. «.. .«. 8200 = 300 


In order to com the relative conditions of working with 
horse or with one of the mechanical systems referred to in the pre- 
ceding estimates, it is assumed that in order to raise the extra 
capital required for each of the mechanical systems over and above 
the capital necessitated for a horse line, that debentures must be 
issued at 5 per cent., so that the original capital for all the systems 
will be the same as for a horse line, and this capital has been taken 
at £35,000, being an extra sum of £9200 to cover cost of depits and 
working capital — the figure of £25,800 included in the pre- 
ceding estimate. e t of debentures to be issued would, 
therefore be as follows :— 

Overhead line.. £6,200, equal at 5 per cent. to £310 per annum. 
Conduit line .. £15,700, ,, 5 » £785 " 
Cable line.. .. £22,200, ,, 5 »  &1110 ae 

The debenture interest must, therefore, be added to the working 
cost of each of the mechanical systems in order to compare them 
directly with a horse line. We, therefore, have the following 
figures of working cost :— 





Ordinary Debenture 

Working cost. Interest. 
£ £ 
Overhead line .. .. «2 .. eo -- 8200 + 810 = 3510 
= 8985 


Conduit line... .. «2 «2 «. o 8209 + 785 
Geemee MO 2. 0s 00 ce oe 5750 - 5750 
Cable line os 48 08 5750 + 1110 = 6866 
These preceding figures show that for a line of this description a 
cable tramway is more expensive to work than a horse line after 
making provision for the debenture capital involved by the cost of 
re-construction. The following figures show the amount saved per 
annum by the overhead and conduit systems compared with a horse 
tramway :— 


£ £ £ 
Overhead .. 2. 1. oe oe of o S750 = 8510 = 2240 
Ris 2. wo \» oe oe oe 5750 = 8985 = 1765 


and these amounts show an increased dividend available on the 
ordinary share capital, £35,000, upwards of bd gd cent. per annum 
in the case of the overhead line, and upwards of 5 per cent. per 
annum with a conduit line. 








Kino’s CoLLEGE ENGINEERING SocreTy.—-At a meeting of this 
Society held on March llth, 1892, Mr. Abbott read a paper on 
‘Portland Cement Testing.” The author commenced with a 
description of the manufacture of Portland cement by the wet and 
dry methods, and showed diagrams of the ordinary wash mills and 
kilns in use. He then entered very fully into the usual tests for 
cement, the gauging, shape, and strength of briquettes in tension, 
and concluded with a description of the best forms of cement- 
testing machines. A number of briquettes of neat cement, which 
had been specially prepared for the lecture, were tested in one 
of Michaelis’s ran lever machines with excellent results. 


THE EvEctRIc SEARCH LIGHT IN WARFARE.—A very interesting 
and satisfactory experiment was made with the search light on 
Saturday last at Elstree, in Hertfordshire, in connection with 
some night manceuvres which were being carried out by the 
London Rifle Brigade. Captain Ronald A. Scott, of the West 
London Rifles, who was only asked a few days before as to 
whether it was possible to provide and work a search light at 
Elstree on this occasion, readily agreed to the idea, and threw his 
whole energy into the matter in order to make it a success. It 
was no slight undertaking at almost a moment's notice, and the 

und being more than ankle-deep in mud, did not render the 
xing of the plant an easy matter. However, all the apparent 
difficulties gave way before hard work and determination, and 
everything was ready, as far as the search light was concerned, at 
least an hour before it was necessary to throw the beam. ‘The 
success of the search light upon this occasion was most undoubted, 
and it will be seen from the notices in the daily press that to its 
use is credited the result of defeating Major Marshall’s attack just 
as he appeared to be sure of victory. ‘The light develo) was 
25,000 candle-power, the mirror used being one of Ronald Scott's 
— as —. by him to the Lords of the Admiralty, Indian 
overnment, Messrs, R. A, Crompton and Co., The search- 
light apparatus used on this occasion was precisely similar to that 
worked from the top of the Grand Stand at the Naval Exhibition 
last year, and to that which throws its beam nightly from the 
front of the Crystal Palace. Captain Ronald Scott is a member of 
the Institution of Electrical Engineers, also of the Royal Institu- 
tion, and the Royal United Service Institution, and is well-known 
as a manufacturer of search light apparatus, which he has sup- 





plied to the English and foreign Governments, 
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RAILWAY MATTERS. 


Tue directors of the Midland Railway have granted a 

ivilege to their staff which will be highly appreciated. In future 
ets are to be issued without limit tothe employés and their wives, 
allowing them to travel over the system at a quarter fare for the 
double journey. This isin addition to the free passes which they 
pan previously enjoyed. These are to be continued without any 
alteration. 

Tux Oldbury Carriage and Wagon Company are build- 
ing for an Indian potentate three superb railway eo which 
wi constitute a palace on wheels. In the framework of each 
carriage is to be used £40 worth of teak to resist the ravages of 
The suite of carriages includes day and night apartments 


_— Prince and his retinue, and also a cuisine department, the 
Jatter having facilities to ca two tons of water and two tons of 


ice. Each coach is estimated to cost £3000, being superbly fitted 
up and upholstered, the mirrors alone in one costing £ The 
oe are illuminated by the electric light throughout, at a cost 
of about £200 for each coach, One coach is nearly completed. 


A sertovs railway accident occurred recently at Milwau- 
kee, Wis., onthe Chicago, Milwaukee, and St, Paul Railroad, causing 
seven deaths and as many more injuries. The shop workmen’s 
train had been switched off the main track to let a passenger train 

but the switchman with ‘‘ criminal negligence” neglected to 
throw the switch back, and ‘‘a moment after,” according to the 
official account, the passenger train took the switch and caused the 
collision. Hngineering News remarks, the absurdity of expecting 
that trainmen and switchmcn will be exempt from the failing 
common to all mankind, of occasional fits of absent-mindedness an: 
forgetfulness at critical moments, and the necessity of using 
mechanism which cannot forget in crowded yards, is in illus. 
trated. — 


In 1890 there were 5027 miles of railway open in the 
Argentine Republic, an increase of 700 miles on the previous 
year. The ca ital account of the railway system stood at 
£68,000,000, being an increase of £19,000,000 on the total for 1889. 
The gross a for 1890 and 1889 were £3,430,000 and £3,500,000 
respectively. he expenses were redu from £2,420,000 in 
1889 to £2,310,000 in 1890, so that the net revenue, which stood 
at £1,120,000, shows £40,000 increase. The profits were equal to 
a return of 1°7 per cent. in 1890, against 2°2 per cent. in the 
previous year. e Government guarantees on railway capital 
amounted in 1890 to £620,000 against £440,000 in 1889. For the 
year 1801 the liabilities of the Government amounted to £920,000 
for railway guarantees, 


A DEMONSTRATION of Anderson’s scheme for the preven- 
tion of the fouling of the atmosphere of the London underground 
railways by the products of combustion will take place to-morrow 
at one o'clock on the Metropolitan Railway at Neasden. The sub- 
ject is important, having a direct bearing on the safety, health, 
and comfort of passengers using underground railways. The trials 
will be made at all speeds up to the maximum at which the loco- 
motives are run on this line. The apparatus is that fully described 
in THE ENGINEER of the 29th January last, page 89. Trains leave 
Baker-street Station—St. John’s Wood Line—for Neasden at one 


minute before the hour and one minute before the half-hour | 


throughout the day, and those interested in the purity of the air 
of railway tunnels should attend, 


A TWO-CYLINDER compound consolidated locomotive, 
designed by Mr. F, W. Dean, M. Am. Soc, M.E., of Boston, Mass., 
has been go | the Lehigh Valley R.R. The receiver isa horse- 
shoe pipe pl in the smoke-box, and its volume is 2? times that 
of the high-pressure cylinder. The leading dimensions, given by 
Engineering News, are as follows oe high-pressure, 20in. 
by 24in.; cylinders, low-pressure, 30in. by 24in.; diameter of 
driving wheels, 4ft, 2in.; diameter of boiler, 4ft. 10in.; form of 
boiler, Belpaire ; size of fire-box, 6ft. by 11ft. 6in.; boiler pressure, 
175lb.; tubes, number, 252; length, 11ft. 2hin.; grate area, 
69 square feet ; heating surface, 1653 square feet ; driving wheel 
base, 14ft. 9in.; total wheel base, 22ft. 10in.; weight on — 
wheels, 109,0881b.; weight on truck, 16,4641b.; weight, total, 


125,552 Ib, 
Nearty forty a before Stephenson’s victory, a 
Swedish engineer, Karl Hogstrom, not only construc a 


locomotive on similar lines to the one of Trevithick and Vivian, but, 
according toan American newspaper, also conceived the plan of 
areguiar railroad, ‘‘ His first notion was that his locomotive 
should be used on ordinary roads, but soon realising the insur- 
mountable difficulties attending this style of locomotion, he, 
in the year 1791, brought out his railroad scheme. The rails 
were to be of cast iron and perfectly smooth, and in order 
to prevent derailment, the wheels were to have a_project- 
ing edge. Convinced of the insufficiency of friction between the 
smooth wheels and rails for the propelling of heavy trains, Hog- 
strom proposed that a tooth wheel on his locomotive should work 
on a central toothed bar or rail placed between the other rails—a 
plan which of late has been adopted in several instances where the 
gradient has been exceptional. Hogstrom’s plan was laid before 
several scientists, who were unanimous in denouncing it as utter 
madness, as it was absurd to imagine that a carriage could ever be 
propelled by steam alone. The plan was entirely shelved, and 
nothing more appears to be known as to the fate of Hogstrom, who 
afterward went abroad.” 


Tuer Government of the Protectorate intend to largely 
extend the railways in the Regency of Tunis. The existing lines 
are the Tunis-Goletta line, with branch lines to Marsa and 
the Bardo, having a length of twenty-one miles, constructed in 
1871 by a British company, and sold in 1880 to the Italian Rubut- 
tino Company ; the line from Tunis to the Algeriun frontier, 114 
miles long, conceded to the French Bone-Guelma Company in 
1877 ; and two small lines constructed by the same company 
between Hammam el Lif and Tunis, a distance of ten miles, in 1882, 
and a branch line connecting the town of Beja with its station on the 
Tunis-Ghardimaou main line. There is a railway on the Décauville 
system from Susa to Kairwan, constructed by the French War Depart- 
ment. The lines which will be first constructed are the Bizerta- 
Djedeida and the Nabeul-Hammam el Liz. The former will 
from Djedeida, a station on the Tunis-Ghardimaou line, along 
the valley of the river Mejerdah and through the fertile plains of 
of Mateur, from whence it will skirt the lakes of Ishkel and Biserta 
up to the town and port, a distance of forty-five miles. The latter 
will enter a largely populated district to the east of Tunis, and pro- 
mises te acquire a traffic, that part of thecountry being in course 
of colonisation by Europeans. The Bone-GuelmaCompany hasunder- 
taken to construct these lines, and to complete the Bizerta Railway 
in four years. There are various projects for the construction of 
the Tunis-Zaghouan-Kairwan-Susa Railway. The Tunis-Zaghouan 
section will probably pass through the plains of Mornag and 
Mograne, where there are several French settlements. The Susa- 

airwan section will either take the direction of the town of 
Msaken, with a population of 16,000, or the valley of the river 
Laya, where there are several large Mee A concession for the 
construction of the Susa-Mekenine and Sfax line was granted on 
October 24th last to the Franco-Tunisian Transport Company, 
who own the steamboats plying between Tunis and Goletta. This 
line will traverse one of the richest districts of the Sahel, and has 
preepecte of success, A line is projected, from Gafsa to the port of 

kira, with a view to utilise the rich fields of phosphate of lime in 
the vicinity of Gafsa, as also the esparto grass and other products 
in the Djerid regions, It is considered by competent persons that 
the transport of phosphates would afford ample reason for the con- 
struction of the railway. 
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NOTES AND MEMORANDA. 
In London 2576 births and 1983 deaths were registered 


last week ; the deaths showed an increase of 175 upon the number 
in the preceding week, and were 114 above the average. The 
annual death-rate from all causes, which had been 18°9 and 22:1 
r 1000 in the preceding two weeks, further rose last week to 24:3, 
aring the past four weeks the rate of mortality in London has 
averaged 21°9 per 1000, and was 1 per 1000 below the mean rate in 
the corresponding periods of the ten years 1882-91. 


In thirty-three of the largest English towns, including 
London, 6186 births and 4848 deaths were istered during the 
week ending Saturday last, the 19th inst, e annual rate of 
mortality in these towns, which had been 20°5 and 22°9 per 1000 in 
the preceding two weeks, further rose last week to 24°8. Among 
these large towns the lowest death rates were 13‘8 in Croydon, 
15°6 in West Ham, 15°7 in Brighton, and 17°4 in Newcastle-upon- 
Tyne; while in the other towns the rates ranged upwards to 32'5 
in Wolverhampton, 827 in Bolton, 33°2 in Salford, 33-1 in Liver- 
pool, and 33°4 in Oldham and in Burnley. 


A DEsIan by Gen. Berdan for a new ironclad destroyer 
has been placed before the House Committee on Naval Affairs at 
Washington. The designer suggests a vessel 260ft. long, 40ft. 
beam, and 16ft. draught, giving a displacement of 2400 tons, with 
20 knots speed. The special feature of the design is a heavy sub- 
marine gun in the bow which is to discharge an enormous shell 
loaded with 450 lb. charge of gunpowder or other explosive. A 
hydraulic buffer is also arranged in the bow to stop the boat 
at a distance of 8ft. from the enemy’s ship. At this distance the 
buffer automatically discharges the gun. 


THe Brown segmental-tube wire-wound gun was 
tested in an experimental section at Birdsboro, Pa., on February 
27th. The tube, says Engineering News, was about 2ft. long, 16in. 
diameter, and 5in. bore. It was made of accurately adjusted 
segments of steel, with an inner lining tube, and externally wound 
with stee] wire applied under great tension. This cylinder was 
incased in a cast-stee] jacket, and closed at the ends by plugs with 
a Zin. vent and pressure gauge on lower end. The explosion of 
24 1b. of powder showed a pressure of 35,200 lb. P= square inch ; 

Ib. gave 42,337 lb. pressure, and 3} 1b. showed 52,850 lb. pressure. 

The test was idered ful. 
For fire-proofing or diminishing the combustibility of 
tissues, curtain materials, and theatrical scenery, the following are 
given :—For light tissues : 16 lb. ammonium sulphate, 5 1b. ammo- 
nium carbonate, 41b. borax, 6]b. boric acid, 4 1b. starch, or 1 Ib. 
dextrine, or 1 lb. gelatine, and 25 gallons water mixed togeth 





MISCELLANEA. 


Messrs. E. Prircuarp AND Co. announce that they 
have changed their address from 2, Storey’s-gate, to 1, Victoria- 
street, Westminster. 


Ar the Tasmanian Exhibition, Messrs. George Cradock 
and Co., Wakefield, have, we are informed, been awarded a special 
first award for their steel and iron wire ropes. 


At the annual meeting of Marine Engineers held at 
the Town Hall on Friday evening, Lord Kelvin was elected 
president for the ig year, Mr. Peter Denny, LL.D., retiring. 


Tue Niagara Falls power tunnel is being lined with 
brick; the coffer dam at the mouth of the canal is nearly com- 
leted, and the wheel pit is sunk 30ft. deep. This pit will be 
40ft. long, 18ft. wide, and 170ft. deep when completed. 


At a meeting of the Association of Birmingham Stu- 
dents of the Institution of Civil Engineers held last Thursday 
eveni at the Midland Institute, a paper was read by Mr. 
Dugald Clerk, F.C.S., A.M.I.C.E., on ‘Conservation of Energy.” 


Keen's Bath Journal on the 12th inst. completed its 
150th year. It has always been in the possession of the same 
family, and it has been published from the beginning in the same 
office. The present proprietors are Colonel J. B. Keene and Mr. 
Alfred Keene, 


Aw “ Exposition Internationale d’Alcool et des Indus- 
tries de Fermentation” is to open in the Palais des Machines, 
Champ de Mars, Paris, under the patronage of the Minister of 
Agriculture, from the 14th May to 30th September. The manager 
is M, J. P. Roux, Palais des Machines, Paris. 


For some time past boring operations for coal have been 
going on at Ouseley, Cumberland, under the direction of Mr. T. 

irkbride, and on Friday last a good seam of coal was struck. 
It is thought it is only one of many seams which mining engineers 
have contended run through the district. The seam is said to 
be a very promising one. 


Car stoves are now prohibited on railways in the 
State of Ohio, Steam, hot water or hot air is to be used for car- 
heating on all roads over forty miles in length. Cooking stoves in 
dining cars must be of a pattern approved by the Railroad Com- 
missioners. A penalty of 1000 dols., and 100 dols. per day during 
continuance of use, is to be exacted for violation of this law. 


THE Mayor of Folkestone and a number of local 








heated to 86 deg. Fah., and the material impregnated with the 
mixture, and then calendered as usual. One quart of the mixture, 
costing about 3d. or 4d., is enough to impregnate fifteen yards of 
material. For curtain materials, theatrical decorations, wood, 
furniture: 30lb. ammonium chloride are mixed with so much 
floated chalk as to give the mass consistency ; it is then heated 
from 125 to 140 deg. Fah., and the material given one or two coats 
of it by means of abrush. The Scientific American says 1 lb. of it is 
sufficient to cover five square yards, 


At a recent meeting of the Physical Society a paper 
on “Choking Coils” was read by Prof. Perry, F.R.S, Regarding 
a choking coil as a transformer with one primary and many secon- 
daries represented by the conducting masses, he pointed out that 
all the secondaries might be replaced by a single coil of m turns and 
resistance 7 ohms, short-circuited on itself. ing no ti 
leakage, the equations for the two circuits at any instant areV=R 
Cc + NOI ando=rc+n@I, where N and7 are the turns, Rand r 
the resistances, { the total induction in 10° C.G.8. lines, and C and 
c the primary and secondary currents a » Dr. Flemi 
said he was working on the subject of choking coils, and had foun 
that in closed circuit transformers unloaded, the real watts were 
about 0°7 times the apparent watts. This, on the assumption of 
sine functions, would indicate a lag of about 45 deg. A similar 
rule for open circuit transformers was much needed. It was im- 
portant to know what size of core and coil was required to choke 
down to a given current. 


Art the last meeting of the Physical Society, Mr. H. M. 
Elder, M.A., read a paper on “A Thermodynamical View of the 
Action of Light on Silver Chloride.” In the decomposition of silver 
chloride by light chlorine is given off, and a coloured solid body of 
unknown positi ti called ‘‘ photochloride ” — is 
formed, the reaction being indicated oo formula n Ag Ci 
= Agn Cln-1+4Cl, If the experiment be carried out in a sealed 
vacuum the chloride is darkened he a certain point, but regains 
whiteness when left in the dark. ese facts have led the author 
to believe that the pressure of the liberated chlorine is a function 
of the illumination or intensity of light falling upon the chloride, 
in the same way as the pressure of a saturated vapour is a function 
of the temperature. Since illumination is a quantity in many 
respects analogous to temperature, he iders it not unr ble 
to apply thermodynamic arguments and regard chlorine in presence 
of ewe chloride and photochloride as the working substance in a 
‘light engine.” He therefore supposes a Carnot’s cycle to be per- 
formed on the substances at constant temperature, the variables 
being pressure, volume, and illumination. 


OBSERVATIONS of air-pressure during a total solar eclipse 
reveal an influence of the latter phenomenon on the former. Ina 
recent number of the Annalen der Hydrographie, Herr Steen 
studies the eclipse of August 29th, 1886, in this respect, using the 
records—at intervals of a quarter of an hour—of fourteen Nor- 
wegian ships between Panama and Madagascar, of which four 
were in the zone of totality, and at least four others quite close to 
it. Having first eliminated the daily period of air-pressure, he 

roups the observations of the ships, and forms means; and he 

nds both these and the individual records reveal two maxima of 
air-pressure, separa’ by a minimum. In the totality zone the 
first maximum is 35 min., and the second 2 hours 15 min., after 
the middle of the eclipse ; in the — zone, the first is 25 min. 
before, and the second 1 hour 40 min. after, the middle, This 
double wave Herr Steen explains thus. During a solar eclipse, 
day is changed to night for a short time, and the transition is 
much like the ordinary change from day to night in the tropics, 
where the twilight is but short. There the curve of air-pressure 
has regularly a maximum about 10 p.m., some time after sunset, 
and a minimum about 4a.m., shortly before sunrise; while a 
second maximum appears about 10 a.m. It is natural a total solar 
eclipse should act similarly. 


A NOVEL signalling apparatus is to be used in con- 
nection with the city waterworks of Covington, Ky., to give 
warning of leaks in the supply main or any accident along the 
line needing immediate attention. The water supply for Coving- 
ton is gp from the Ohio River to reservoirs, from which it 
passes by vity through some eight miles of pipe to the city. 
As there is but a single pipe line, it is especially necessary to kee; 
close watch of and repair leaks as soon as possible. It is proj 
to parallel the pipe line with a ene wire strung on poles. 
Connected with the wire will be signal boxes located in farm- 
houses, and each having numbers. A card of instructions will be 
placed beside each box, with, for instance, the following code of 
signals :—One ring, a land slide ; two rings, a small leak ; three 
rings, large leak ; more than three rings, a serious break requiring 
immediate attention. The alarms will be sounded both in the 
city office of the works and at the pumping station, the number of 
the signal station being indicated as well as the character of the 
trouble. In case of a serious break, says Engineering News, the 
men at the pumping station will at once proceed to the reservoir 
and shut off the supply from the main, after which, of course, men 
would proceed to the break to make repairs. 














g are formulating a scheme for throwing a suspension 
bridge across the town similar to that at Freiburg. A local paper 
says :—“‘ The bridge would connect the Lees on the western side 
of this fashionable watering-place with the Eastern Cliff. The 
length of the bridge will be about six hundred yards, and no great 
engineering difficulty is anticipated.” 


At the meeting of the Meteorological Society on the 
16th instant, Dr. C. Theodore Williams, the president, delivered 
an address on the ‘‘ Value of Meteorological Instruments in the 
Selection of Health Resorts.” He drew attention to thermometers, 
maximum and minimum, as the foundation stone on which medical 
climatology rests, instanced effects of extreme cold or of heat on the 
human organism, and of the value of the direct rays of the sun. 


Some experiments in connection with the artificial 
production of clouds by burning cases of resinous matter were 
lately made in the Jardin d’Acclimation, Paris, under the auspices 
of the Société des Agriculteurs de France, but were only partially 

ful on t of the wind carrying the clouds away as soon 
as formed. The promoters of the idea contend, however, that in 
the absence of the exceptionally unfavourable meteorological 
conditions which attended the experiments, thick and permanent 
clouds may be formed, for protecting too forward crops against 
late frosts, and covering military operations. 


In an article describing some steam turbines, the 
United States Engineering News says: ‘‘ We regret to say that in 
the a of the steam turbine, England seems to be in 
advance of this country. Still the turbine which has been 
developed here by one ingenious inventor, seems in some 
respects to promise better than the turbine which has come into 
considerable use in England ; and it is tobe hoped that it may soon be 
made commercially available.” Hngineering News need not be in 
the least discouraged, for Americans know less of the reasons why 
they should not succeed than is known in England, and hence they 
have a better chance. 


Tue largest sailing vessel afloat, the France, of 6160 
tons burden, recently entered the Port of Dunkirque with 6000 tons 
of nitrate of soda from Iquique. She is 114°6 metres—375ft. long, 
15-05 metres, or nearly 50ft. beam, and 10°28 metres, or nearly 34ft. 
deep. The France is built entirely of steel, including the masts 
and spars, and has a false bottom reaching from stem to stern, as 
well as a tank in the middle of her hold, divided into eight water- 
tight compartments by horizontal, as well as vertical, longitudinal, 
and transverse partitions. This tank is capabie of containing 
12,000 tons of water ; and the space between the two bottoms 
750 tons, so that the vessel can sail in water ballast alone. 


Accorpine to Mr. Burnett’s report to the Board of 
Trade on the “strikes” ‘‘and lock-outs” of 1890, the average 
duration of a strike is 173 days. In 275 out of 384 successful 
strikes in 1890 there were 213,867 persons engaged ; whereas in 
254 out of 322 unsucessful strikes but 101,902 persons were 
involved. Partially successful strikes e 66,029 persons, 
There is thus a total of 738 strikes, of which details as to numbers 
of persors are given, the total being 397,981, and of this number the 
proportion a in successful and partially successful strikes 
was just over 61 per cent.; so tbat the successful strikes were of 
more importance than those which were not successful. 


Tue last three numbers of the Jowrnal of the British 
Society of Mining Students contain the following papers :— 
**Nunnery Colliery, Sheffield,” by H. F. Bulman — among the 
descriptions of plant there is an illustration of a fan at Nunnery 
Colliery driven by a large Willans engine; “ Shireoaks Colliery,” 
by E. F. Melly and H. W. Hughes; ‘‘Canklow and Denaby Main 
Cadesby Sinkings,” by E. F. Melly ; ‘‘ Manchester Ship Canal,” by 
J. R. Robinson Wilson; “‘ Sinking through Quicksands, Marls, and 
Gravel Beds,” by R. Clough ; ‘‘ Winding, Hauling, and Screening 
Plant at No. 5 Pit, Bascoup,” by H. W. Hughes ; “ Speakman’s 
Safety Carriage,” by J. J. Whitehead ; and “Electrical Pumping 
Plant at South Pontop Colliery,” by J. R. Ritson. 


Tue electric light installation for the lighting of the 
Bolton Technical School which was formally opened on Saturday, 
March 19th, has been supplied and erected by Messrs. Ernest Scott 
and Mountain, Newcastle-on-Tyne. There are two dynamos of the 
Tyne compound wound type fitted with heavy turned fly-wheels 
and fast and loose pulleys for generating the current, each machine 
giving an output of 90 ampéres at an electro-motive force of 105 
volts when running at a speed of 900 revolutions perminute. Both 
dynamos are provided with sliding bedplates, with tightening 
screws and holding-down bolts, enabling the slack of the belt to 
be taken up. The power for driving the dynamos is obtained from 
two 14-horse power nominal Griffen gas engines, supplied by 
Messrs. Dick, Kerr, and Co. Countershafting is arranged so that 
either engine can drive either dynamo, the power being transmitted 
by belting. Messrs, Ernest Scott and Mountain seem to have 
taken Bolton by storm, for they have recently completed a large 
installation for the lighting of the printing works of the Bolton 
Hwening News, and have also lighted up the Rothwell Hosiery 
Company’s mills. 
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CRYSTAL PALACE ELECTRICAL EXHIBITION.—BOILER HOUSE 


(For description see page 249) 
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AMERICAN TEN-WHEEL PASSENGER ENGINF, NEW SOUTH WALES GOVERNMENT RAILWAYS 














LOCOMOTIVE PERFORMANCES IN NEW SOUTH ruling gradient is 1 in 33, in conjunction with eight chain , driving wheels are all of wrought iron, and are made on 


WALES. curves. The 1 in 30 gradient is 1? miles long, and nearly | Vauclain’s patent. The fire-box crown is stayed with radial 
THE ordinary Western express train running up the Blue | straight; the total vertical rise is 3261ft. | stays, the boiler plates are ,°,in. thick, and the longitudinal 
Mountains was drawn by one ten-wheeled American engine, The engines were built by the Baldwin Works, of Phila- | seams are butt-jointed with double covering strips, the work- 


and was composed of seven bogie vehicles, and at the foot of | delphia, and have six coupled wheels, 5ft. diameter, and a | ing pressure being 1601b. per square inch. The total engine 
the incline 190 passengers were in the train. The weight of | four-wheeled bogie, under the leading end of the engine. | wheel base is 23ft. 4in., and the driving wheel base is 12ft. Gin. 
the vehicles empty was 115 tons, and with passengers and The cylinders are 2lin. diameter and 24in. stroke. The | The general construction of the engine is American with 
luggage the total weight, exclusive of engine and tender, was | boiler pressure is 160 Ib. ee square inch, the grate area is | bar frames, but in many points the materials usual in 
133 tons. The train made sixteen intermediate stops, an | 28 square feet, and the heating surface 1950 square feet.| English practice have been substituted for those in general 
unusual number; and notwithstanding the loads and the | The total weight of the engine in working order is | use on American engines. . : 
gradients of 1 in 30 and 1 in 33, the train reached Katoomba | 57 tons 16 cwt., of which 434 tons are equally divided among | The newConsolidation goods engine hauled a train of Ameri- 
at the summit of the mountain four minutes in advance of | the six coupled wheels.¢ The tender when ready for the | can tubular bogie wagons from Junee to Sydney, up grades 
the time-table time, although the load taken was in excess of | road weighs about 32 tons, and, consequently, the total | of 1in 40. The weight behind the tender was 284 tons, of 
that taken by two of the ordinary engines on one train. The | weight of the engine and tender in running order is 90 tons. | which 183 tons consisted of goods or payingload. The engine 
distance from Penrith at the foot of the incline, to Katoomba | The tender carries 3000 gallons of water, and is mounted on | hauled this well, which was twice as much work as the ordi- 
at the summit is 31 miles 35 chains. Average distance | two four-wheeled trucks. The engines have copper fire-boxes, | nary engines would do. These engines are of similar con- 
between each stoppage, about 1-8 miles; average speed, 13-7 | brass tubes, sight feed lubricators, screw reversing gear, | struction to the ten-wheeled engines, and have eight wheels 
miles per hour including stoppages, and 15°55 miles an hour | balanced valves, screw hand brake, and Westinghouse auto- | coupled and a two-wheeled pony truck, the adhesion weight 
whilst in motion. The maximum grade is 1 in 30, and the | matic quick-acting on all driving and tender wheels. The | being 54} tons, while the total weight of the engine in road- 
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worthy condition is 614 tons. 
22ft. 4in., and the driving wheel base is 14ft. 3in. The 
driving wheels are 4ft. 3in. on tread, and the cylinders are 
2lin. diameter by 26in. stroke. The total weight of engine and 
tender loaded is 934 tons.. The consumption of fuel while 
hauling this heavy train without assistance from Junee to 
Goulburn was about equal to 102} 1b. per mile. There are 297 
miles of gradients of 1 in 40 against the load in the 153 
miles between Junee and Goulburn, the longest of these 
gradients being eight miles, while another is 5? miles long. 
The total weight behind the tender between Goulburn and 
Mittagong, where the grades are much shorter, was 319} tons, 
and was hauled with ease. At Mittagong the load was 
reduced to 284 tons, and an attempt was made to take this up 
two gradients of 1 in 33, the first incline being 41 chains long, 
and the second incline 44 chains long; but when about half 
way up the first of these gradients the engine came to & 
stop without slipping, although the steam pressure was fully 
160lb. The train was therefore divided, but was joined 
again before reaching the second gradient of 1in 33. The load 
was taken up this second gradient, although a light drizzling 
rain was falling and a heavy fog prevailing. The consump- 
tion of coal between Goulburn and Picton, where the balance 
of the gradients is considerably in favour of the load, was 
83 1b. per mile, and the average consumption of coal on the 
— trip of 234 miles from Junee to Picton was 953 lb. per 
mile. 

_The train was timed to run at a maximum speed of 
eighteen miles per hour, which was slightly exceeded when 
approaching some of the heaviest gradients, but generally 
speaking the time shown in the time table was adhered to. 

e hae up long gradients of 1 in 40 was about twelve miles 
per hour, 








TWENTY-FIVE-HORSE POWER OIL ENGINE. 


_THE above engravings are from photographs of the largest 
oil engine yet manufactured. It was made to the order of the 
Victorian Government, upon the recommendation of their 
engineer, Mr. A. Wilson, of Melbourne, for working the 
dynamos in connection with their electrical plant at the 
entrance to Port Phillip. It is of 25 actual horse-power, 
having two cylinders of 13in. diameter and 16in. stroke, with 
the details for dealing with the oil very similar to” the 
engines of the smaller t The governor of this engine 
under test fully bore out the reputation it had already 
gained at the Plymouth competitive trials for obtaining 
steady running; Mr. Douglass, who tested it on behalf 
of the Agent-General for Victoria, bearing testimony 
to the fact that when the whole load was instantly 
thrown off (as was done repeatedly), the increase of speed 
was only six revolutions more than when doing full duty, or 





The total wheel base is | 





equal to 3} per,cent. increase, instead of 10, per cent. which 
was allowed by the contract. An engine similar in design, 
but of slightly less power, was, it will be remembered, 
shown at Doncaster, the cylinders being 10%in. in diameter, 
15in. stroke, and equal to upwards of 19 brake horse-power. 
One of this size has been at work in a silk factory in Hong 
Kong for about a year. 

The general arrangement of the details of these large 
engines is similar to that shown in our impression of the 
25th September, 1891, page 26; the construction of the spray 
maker, oil cistern, air pump, and ignition apparatus being the 
same. It will be noticed that the engine is of very massive 
proportions, and is in every respect designed to give great 
strength and steadiness. Since the above engines of large 
size were made, Messrs. Priestman have modified their 
patterns for the smaller sizes of engine, one of which we 
shall illustrate in a future impression. 








HARBOURS AND WATERWAYS. 


THE Bristol Corporation have determined to construct a 
pier to accommodate the largest ocean steamers at either 
Avonmouth or Portishead. The first suggestion was that the 
pier should be run out straight from Dunball Island. 
Objections have been raised to this position because it was 
considered there would be difficulties owing to the channel 
at this point being very narrow, and also on account of the 
exposure. At Portishead the river is wider and the position 
more sheltered. The matter has been referred to the engineer 
to report generally on the best position for the stage. 

The reports of the London Dock Companies for the last 
half-year appear to indicate that they have made a partial 
recovery from the injury sustained from the strike of the 
labourers. Hamburg and Antwerp considerably benefitted 
by the strike, and stole away from London a large amount of 
trade which, in all probability, will never return. The joint 
committee of the St. Katherine’s and the East and West India 
Dock Companies have entirely reorganised their labour depart- 
ment. The labourers are now classified, and agreater approach 
to permanent work is thereby secured. The men are divided 
into classes. On the first are enrolled 1750 permanent hands, 
who are guaranteed a minimum wage of 24s. per week, and 
half pay when sick, a fixed period for leave annually, and a 
— in old age, or when incapacitated for further work, of 

rom 7s. to 12s. a week. The second class consists of 1200 
registered men, from which the first-class is recruited as 
vacancies occur, and who are employed when more labour 
is wanted than the first-class can supply. The third-class 
are termed preference labourers. These men are employed 
by the hour, but have the first call after the  wigeacee men, 
and on an average are employed for from three-quarters to 






four-fifths of the full time. Next to these are the reserve 
men. By this system work is more regularly supplied, and 
better wages are being earned by the men generally. 

From the report of the Superintendent of Swansea Docks, 
it appears that there has been a considerable falling off in the 
import and export trade of that port, as compared with the 
previous year. It is considered, however, that the figures do 
not indicate that the trade of the port is falling off, the 
decrease arising from a comparison with a year of exceptional 
prosperity. Owing to the operation of the McKinley tariff 
there was last year a great rush to get off as many tin-plates 
to America as possible before this tariff came into operation, 
and the shipments of this material were, therefore, unusually 
large. On one day there were no less than 322,422 boxes at 
the docks waiting for shipment. One cargo consisted of 
61,339 boxes, equal to 3731 tons—the largest cargo of plates 
ever shipped from the port. 

It is reported that the Bute Dock Trustees and the Barry 
Directors have come to an arrangement to abandon the 
schemes for the construction of the new docks. The scheme 
of the Bute Company was to construct a dock on the fore- 
shore at Cardiff at a cost of a million, and that of the Barry 
ps a dock on the east side of the present dock at the 
cost of half a million. This conclusion has probably been 
arrived at owing to the slackness of trade, pot § the schemes 
will probably be revived at a future time. 

The estimates deposited by Sir John Fowler for the new 
dock for the Great Western Railway Company at Tranmere, 
including the river wall, 400 yards in length, running north- 
wards from the south side of Tranmere Ferry, amounts to 
£521,138. The cost of the wall is put down as £108,155. 
The earthwork and embankments for the dock are estimated 
at £86,769; masonry of dock and lock, £218,200; hydraulic 
machinery, £17,500; lock gates and machinery, £15,100; 
railway sidings, £10,000; moorings, &c., £2000; cof- 
ferdam and pumping, £15,000; contingencies and sundries, 
£43,275. 

At the annual meeting of the River Dee Conservancy 
Board, held recently, it was reported by Mr. Taylor, the 
engineer to the trust, that the statutory depth of 15ft. had 
been obtained. This is the first time that this has occurred 
since the reclamation works were carried out in the middle 
of the last century; and if the Conservators can satisfy the 
Board of Trade that this depth now exists, they can levy 
tolls on vessels using the river, which hitherto they have not 
been able to do. It was also reported that an extension of 
the training walls had been decided on, and these had already 
been extended 1500ft., and in consequence the channel from 
Connsh’s Quay downwards has become better than it has 
been known to be before. It was also reported that the 
Eroder dredger had been of very great service, and the com- 
mittee were authorised to obtain a second machine. 

The Worcester Corporation have adopted a resolution 
pledging themselves to join in raising a further sum of 
£20,000, for the purpose of changing the fixed bridge over the 
river at Gloucester into a swing bridge. A company’has been 
formed with a capital of £100,009, for the purpose of building 
steamers which will be able to navigate the river from Stour- 
port, and also be capable of going to sea. The soffit of West- 
gate Bridge is, however, too low to allow vessels of this class 
to pass when light. It is therefore proposed to obtain powers 
to convert this bridge into an opening bridge, to allow such 
vessels to pass. Such a bridge would allow the present 
approaches to be lowered, while it would only be required to 
be opened for boats passing through at tide time. In the 
meantime an alternative scheme has been suggested by 
abandoning the Gloucester and Berkeley Canal in favour of 
the Severn itself, and improving the portion of the river 
between Newnham and Maisemore Lock, which is above 
Westgate Bridge. 

The report of the directors of the Sheffieldand South Yorkshire 
Canal Company states that the whole of the past year has 
been occupied in settling with the Manchester, Sheffield, and 
Lincolnshire Railway Company as to the land and property 
that ought to pass to the Canal Company with the canal. 
The matter has now to go before the Railway and Canal 
Commissioners to decide as to the amount to be paid for the 
canal and the land attaching to it. 

The Peninsular and Oriental Steam Navigation Company 
have lately had launched at Barrow a new cargo steamer of 
about 5000 tons burden, which is being fitted with masts and 
funnel in such a manner as to allow of the vessel passing 
under the bridges of the Manchester Ship Canal. 

The members of the Technical Commission who were ap- 
pointed to investigate the schemes for opening out a means 
of communication for ocean-going vessels to Brussels, after 
visiting Rotterdam, Havre, Bremen, Mannheim, Rouen, and 
other places, have recently made their report on this subject. 
It is proposed to transform the Willebroeck Canal into a 
waterway of sufficient capacity to allow of ocean-going. 
steamers reaching Brussels. The depth is to be 21}ft., and 
the canal will join the Rupel below the Broom railway 
bridge, thus obviating one of the greatest difficulties of the 
present navigation. The estimated cost of the work is 
£800,000. In the meantime an attempt has been made to 
run a steamer from. London to Brussels. Messrs. D. G. 
Thomas and Son, of London, have had constructed for them 
by Messrs. Davis and Co., of Newcastle, a steel boat, the 
City of London, 140ft. long, 234ft. beam, 124ft. deep, 
having a carrying capacity of 340 tons, on a draught of 
10ft. 3in. This steamer will be capable of navigating the 
Willebroeck Canal to Brussels, and is intended to trade 
regularly between that place and London. 

A scheme has been promoted for the construction of a 
canal between the Danube and the Oder. The object of this 
undertaking is to create a cheap means of transit between 
Vienna and Oderberg and the German canal system. The 
mouth of the canal is to be at Vienna, and it would run 
through the coal districts of Moravia and Silesia. It is also 
proposed to make a lateral canal, taking the direction of 
Bohemia and joining the Elbe, and a second lateral canal to 
the Vistula. A report favourable to the scheme has been 
sent to the Ministry of Commerce by a special Commission 
appointed to consider the matter. The Provincial Diets of 
Lower Austria, Moravia, and Silesia have declared their 
readiness to vote subsidies for the enterprise. 

A new port is about to be constructed at the mouth of the 
river Coatzacoalcos, in the State of Vera Cruz, on the Gulf of 
Mexico. The width and depth of the river are such that 
by the construction of jetties of similar character to those at 
the mouth of the Mississippi, a harbour can be made capable 
of accommodating large vessels. A maximum channel 26ft. 
in depth is to be attained three years after the work is begun, 
and the concession from the Mexican Government stipulates 
that the port shall be completed in five and a-half years. A 
contract has been entered into with Mr. W. Pritchard for the 





construction of the port and harbour for £900,000. 
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LEGAL INTELLIGENCE. 


HIGH COURT OF JUSTICE.—CHANCERY DIVISION. 
(Before Mr. Justice A. L. SMivH, sitting for MR. 
JusTicE ROMER.) 

LANE-FOX v KENSINGTON AND KNIGHTSBRIDGE ELECTRIC LIGHT 
COMPANY, LIMITED, 

WE now continue the abstract of this important electrical case 
from page 242 of our last issue. Sir Horace Davey opening the 


shorter ones. It was thus possible to produce a uniform pressure 
at various points in the network. The secondary batteries were 

by the defendants to ise labour and in order to keep 
the engines fully loaded, The model and a map of the district show- 
ing the mains of the defendant company were constantly referred 
to. He was then cross-examined by the ATTORNEY-GENERAL upon 
the early use of secondary batteries and upon the feeders used by 
the defendant company. The object of placing the batteries 
between the generator and lamps was to enable cells to be 








case for the defendants, said that he took a very different view of 
the patent from the Attorney-General. In the first place he con- 
tended that there was no neg? meagre ws that it _ merely 
a placi ther of two known things, and operating them in a 
ee secondly, as a combination it had been anticipated 
by both Clark and Achard, and that it made not the slightest 
difference what the current of electricity might be used for ; thirdly, 
that the so-called invention as described in the amended specifica- 
tion is practically useless, the term ‘‘ earth” must be considered 
the soil itself, and that it had been found practically mischievous 
to use gas and water pipes as return circuits. The patentee 
describes a system of storing electricity. He used the batteries 
as reservoirs, but the regulating effect claimed by the Attorney- 
General was an incidental advantage. The invention was merely 
a crude suggestion, and was not workable. The two principal 
grounds upon which he attacked the patent were—first, the direc- 
tion to use large conducting surfaces, and no directions were given 
for using extra cells. He complimented the Attorney-General on 
the phrase “plateau,” meaning the space between B and C on 
Fig. 1 in THE ENGINEER, page 241, There was, however, nothing 
corresponding to this term in the specification. He did not claim 
that there was any invention in making a switch, but he claimed that 
great thought and much morn gg been necessary to attain 
a workable system. The system of Mr. Lane-Fox could not be 
employed without a system of extra cells, and no witness had 
appeared who had seen an application without a system of switches, 
at least upon any large scale. Mr. Lane-Fox, he believed, 
intended secondary batteries to counteract the loss of potential 
owing to the resistance in the mains, thus making the current con- 
stant at that particular point. His clients used feeders, each 
lighting a particular district ; they thus got rid of the resistance 
in the mains because the feeder went straight to the distributing 
centre. His clients merely used the batteries for supplementing 
the work of the dynamos, and not as regulators. ir Horace 
Davey then explained the working of a model to his Lord- 
ship which was afterwards to be referred to by the defendant’s 
witnesses. The pressure rises in charging to 140 volts, but 
owing to the switches no higher pressure than 100 volts could 
reach the lamps. The evidence showed that it required from 
110 volts upwards to charge the batteries in, say, twelve hours, and 
on Mr. Lane-Fox’s system 115 volts would go into the lamps. This 
is the reason why Lane-Fox’s system cannot be used without 
mechanical apparatus for regulating it. His witnesses were prac- 
tical men, and an ounce of fact was worth a ton of theories. In 
discharging a battery there was at first a considerable drop in 
otential, after which it decreased more slowly. To rectify this 
p, it was absolutel y to use extra cells. The case of 
Lady Conyers’ ball and Professor Barrett’s installation were very 
small. Professor Forbes had stated that no secondary batteries 
were used in the United States, nor had any Continental installa- 
tion been referred to. It was said that Mr. Crompton did not know 
the A BC of the system ; this tended to prove that Mr. Lane- 
Fox’s description was crude and unworkable. It had been stated 
that the directors of the Brush Company had prevented the use of 
the patent ; this was, however, a very strange contention. 

On the seventh day of the trial, March 3rd, Sir Horack Davey 
continued his speech, and contended that through the amendments 
in the specification Mr. Lane-Fox had attempted to claim a system 
of regulating by batteries which was only referred to in his original 
specification as the regulator for the steam engine. The scope of 
the patent was entirely altered by the amendments; the 
which he described he had since disclaimed, and it was descri 
only in a general way, and Mr. Lane-Fox had failed to make it a 
practical success. The Edison lamp case was then referred to, and 
as Edison had won both the trial and the appeal, he thought there 
was little chance of Edison’s patent being fully op d. The 
system of arranging lamps in parallel was perfectly well known in 
1878. Some of the witnesses stated that ‘‘ earth” meant any return 
conductor whatsoever; Mr. Lane- Fox considered that it meant 
any return conductor which was uninsulated. The defendants, 
however, did not use earth return, and therefore did not infringe 
that particular combination. The essential parts of a combination 
must be infringed if the plaintiff's view was the correct one. Sir 
Horace Davey then cited various patent cases to prove his con- 
tention. The expression “‘charging” of the batteries in his 
opinion could mean only one thing, viz., to fill the batteries, 

ere were no directions given stating that the battery must not 
be charged beyond the point C—Fig. 1—and Professor Forbes had 
stated that the batteries deteriorated if not charged to their full 
capacity. The directions upon this point in the specification were 
quite insufficient, and no intelligent working man could have 
understood them. Mr. Lane-Fox had stated that the conducting 
surface must be large, but this was useless as the area was un- 
defined. He would now consider what had been called “ la- 
tion” by means of the batteries. The amendment had m 
so made that the specification now bore quite a different meaning 
from the original specification ; the terms were, as usual, very 
vague. Several generating machines were referred to. How 
many did this mean, “‘and a number of reservoir batteries?” It 
was not clear whether Mr. Lane-Fox meant to use a pressure of 
100 volts throughout the system, or to maintain each particular 
point at a constant vol , and use lamps of different voltage at 
different points. He endeavoured to make it clear that their 
system was one of charging mains and feeders. Planté had lo 
ago stated that his battery could be used to store electricity, 

Mr. Lane-Fox had only told them that the battery would, when 
so used, prevent flickering. 

On the eighth day, Friday, March 4th, Sir Horace Davey con- 
tinued his speech, and cited cases to prove that a combination of 
known things without invention could not be a proper subject for 
a patent. The case of Horton v. Mahon, an action for infringe- 
ment in the construction of gasholders, was referred to. In this 
case the claim of the patentee might be summed up as follows .— 
He states that in the manufacture of gasholders, if a well-known 
article be used, labour and expense could be spared, but that 
could not be the subject of a valid patent. The plaintiff's battery 
was to be used automatically, but had been found quite unwork- 
able, and the defendants used mechanical devices to adjust the 
current. 

Sir Frederick J. Bramwell was then examined by Mr. Frntay, 
and stated that he was a director of the defendant company. 
He did not consider that “the earth” meant any kind of return 
conduetor, but “ earth” without the “‘ the” might mean any kind of 
return conductor. He believed that the defendant company had 
spent between £35,000 and £40,000 upon conductors, out of a total 
expenditure of about £135,000 to £140,000; in round numbers it 
was, therefore, a third of the total expenditure. By using an earth 
return one-half of the copper would be sufficient, but the cost of 
conduits would be unaltered. He did not believe a return by the 
soil to be practicable, owing to the large current used, and to 
the disturbance of the telephone and telegraph services. The 
use of gas and water pipes for the purpose would cause them to 
be corroded. The cost of the batteries on December 31st, 1891, 
was about £13,600; this was about 10 per cent. of the total 
capital, and, as a shareholder, he should be sorry to see this in- 
creased to £65,000, which would be the sum necessary to obtain 
batteries of the size spoken of by Mr. Lane-Fox and Prof. Perry. 
The feeding mains which had been referred to were all of equal 
resistance, the longer ones being of larger section than the 











switched in and out. If a number of lamps was es | 
switched in or out, the voltage of the dynamo would be alte 

if no batteries were used; whereas if batteries were employed 
the cl would be corrected. This, the ATTORNEY-GENERAL 
contended, proved that the batteries acted as regulators. 

On the 9th day, Saturday, March 5th, the ATTORNEY-GENERAL 
continued his cross-examination of Sir Frederick Bramwell. The 
witness considered that a steady light could be obtained without 
the use of secondary batteries if the dynamos were driven by steam. 
The witness stated that he agreed that where secondary batteries 
were used for storage a certain amount of regulation was also 
obtained, but did not state whether this regulation was needful or 
not. Reference was then made to the Government inquiry held at 
the beginning of 1879, with reference to the distribution of electric 
light. The witness did not recollect any system of incandescent 
lamps in parallel previous to 1879. The Jablochkoff candle was 
worked in series. The witness knew that earth-plates were used 
with an earth return for tramway working ; he also knew by report 
that the telephone and other wires were affected for a considerable 
distance by the tramway current. Clark’s patent concerning 
electric bells was again referred to. The witness was then re- 
examined by Mr. Finlay, who inquired if a current of 50 ampéres 
would do for such a system as was described by Mr. Lane-Fox. 
The witness replied that the system contemplated was for the 
return of the whole current, which was very large, and he used 
38 ampéres in his own house. Where secondary batteries were 
used for storage there would be a tendency to incidental regulati 
This, however, was not automatic. 

Dr. John Hopkinson was then examined by Mr. R. W. WALLACE. 
The defendants employed the Edison lamps with carbon filaments 
in a vacuum, while the lamp described by Mr. Lane-Fox was of 
platinum and iridium in nit mn. The latter had never been of 
commercial use, although in the laboratory. 

Mr. Justice Sir said the lamp was disclaimed, and he wished 
to decide only what was necessary. 

The ATTORNEY-GENERAL said that he relied upon the system of 
distribution, which was absolutely new, and was the only claim 
left. He quite admitted that the Edison carbon lamp was much 
better than Mr. Lane-Fox’s lamp. 

The witness considered the term ‘‘earth” to mean the soil, or 
anything connected electrically to the earth; this would, therefore, 
include gas and water pipes. The witness stated that an earth 
return could be used on only a very small scale. He would not be 
afraid to use it for 10 ampéres, but would not use it for 100. If 
1000 ampéres were used, and an iron earth plate, about 2b. of 
iron per hour would be oxidised. This would be a serious matter 
with water pipes, as the oxidisation would be localised. There 
would be, in fact, insuperable difficulties in using an earth return. 
It could not be used on the Kensington Court system. Questioned 
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hill Gate station the batteries were five times as ] 

batteries used at Kensington, but the rise and fall was the a the 
The batteries at Kensington did not actas Mr. Lane-Fox s es 
they should ; they were ch dat ap re of 140 volte I 

process of regulating was b watching a voltmeter, and switchin = 
or switching-out cells, and by turning steam on or off at the engl in 
He then gave particulars of a portable electric light lant at 
Henley Regatta, in which he had attempted to use the rj . 
Thames as a return, but found it impossible, He was aioe 
current of 20 ampéres, and found the resistance of the return © : 
10 ohms. He considered the soil could not be used as en 
effectively. He had found that corrosion rapidly set in on lead 
— cables, when oe a leak on the mains. 4 

n his cross-examination by the ATTORNEY-GENERA’ i 

stated that their system of feeders had been previously en 
and they had pilot wires from each feeder point to volt meters aj 
the station. ference was made to Mr. Grompton's examination 

before the Board of Trade in 1889, where he had stated thara 
— were used a. The witness was then car 
examined on a r he ore the Societ 4 
eee ae tia 

m the twelfth day of the trial, Monday, March 14th. Sj 

Mance was examined by Mr. R. W. Watzace. aap wd that 
he had held the appointment of electrician to the Indian Govern 
ment, and was chairman of the Electrical Construction Corporation, 

The question of the ‘‘earth” return was brought up, but was 
om uy Mr. Justice SMirH. : . 

r. Miller, engineer at the Kensington Court station 
examined by Mr. Fintay. He was first connected with the _ 
y_ in 1886. He knew of no installation planned in the wa 
escribed in Mr. Lane-Fox’s specification. He stated that it = 
absolutely impossible to charge a battery without a rise of from 
15 to 20 per cent.; in usual practice there was 25 per cent. rise in 
the volts. He then gave details as to the arrangement of the cells 
at Kensington Court, giving data as to the voltage during the 
charging. He stated that the rise in potential did not depend on 
the size of the cell, it was due to chemical action; it would be 
impossible to work without switches. He then referred to the 
necessary loss in the battery, explaining why the discharge was not 
equal to the charge, and illustrating his remarks by curves. 

Cross-examined by Mr. MOULTON, he said there would be no 
discharge with a fall of 1 or 2 volts in the mains, 

The article in THE ENGINEER of December 26th, 1890, was again 
referred to, and the witness agreed that it was correct. Particulars 
were then given of the arrangement of instruments to record 
pressure and current. 

Mr. Erskine, y of the defendant pany, was examined 
by Mr. R. W. Watiace. He stated that he had been with the 
company since 1886. He had made experiments with Mr. Lane- 
Fox at the works of the Brush Company, and had been in Paris 
when the plant was erected. They used an insulated return. The 
witness then gave further details of the installation at Lady 
Conyers’. At the Opera House, in Vienna, the batteries were 
charged in the day-time and were discharged at night; they were 
therefore merely for storage. 

Mr. James Swinburne was examined by Mr. Fintay. A return 
as described by Mr. Fox would save half the cost of the mains, It 











by Mr. JusTICE SMITH as to whether he knew of any earth return 
in this country, he stated that he thought Sir William Siemens 
worked upon this plan for a time at Holyhead with are lighting ; 
probably from 10 to 15 ampéres were used there. This was discon- 
tinued on account of the disturbance to the ee. Moist 
earth was necessary if returns were used. The installation 
he had referred to was the only one he knew of using an 
return. The s¥stem of working in series was well known before 
1878, and Kosloff’s specification, No. 441, of 1875, was then referred 
to. After reading one S the witness stated that this referred 
to distribution in parallel. Other patents were then cited, and the 
witness stated that there was no icular advantage in using 100 
volts. In his own house he used 50 volts; in the Law Courts about 
85, and at Paddington about 130 were used. 

On the tenth day, Monday, March 7th, Mr. WALLACE continued 
the examination of Dr. J. Hopkinson. The witness stated that he 
was accustomed to charge his own battery very fully. He then 
gave particulars as to the number of hours and pressure at which 
his battery was charged ; it consisted of twenty-three cells, and he 
charged to a high potential in order to keep the cells in good erder. 
It was necessary occasionally to charge the twenty-three cells to 
58 volts. He had altogether twenty-five cells, which enabled him 
to keep a eonstant potential of 50 volts. He then explained the 
use of the switches, and gave particulars as to the effect of high 
voltage on the life of the lamps, showing that a 16-candle power 
100-volt lamp would have a life of 1000 hours if used at 100 volts, 
whereas it would have a life of only thirty hours if used at 115 volts, 
Not more than 2 per cent. variation up and down should be allowed 
on the mains, A constant potential could be kept on the mains 
without the use of secondary batteries; in America many stations 
are so worked. He considered that the batteries were useless for 
regulation, and were of use only in making it possible to stop the 
engine when the load was light. In 1878 the great question was 
the sub-division of the light. Reference was again made by the 
ATTORNEY-GENERAL to the model, and various cases were put to 
the witness. If the engine ran very badly the batteries might be 
useful for regulation, but when properly ae they did not 
regulate, as the engine ran regularly. Questioned as to the - 
tion of the batteries when a large load was put on or taken off, he 
stated that the man at the steam engine would be able to regulate 
the pressure on the mains much more easily than by means of the 
battery. The system of Andrews concentric mains was referred to 
with a view to proving that earth return was possible. The 
ATTORNEY-GENERAL then inquired if a band of copper could not 
be used as a return if it were buried in the earth, and the witness 
replied that you would then have a metallic return, and no earth 
connection such as they were dealing with would be required. The 
witness did not know that sufficient experience had been obtained 
in 1878 to prove the difficulty of using earth plates for large 
currents. 

The ATTORNEY-GENERAL said that he considered ordinary elec- 
trical equivalents, such as metallic returns, must be included 
am the designation “earth” when used for such large instal- 

tions. 

The witness assented to the question put by the ATTORNEY- 
GENERAL as to whether uninsulated conductors were not used for 
the return circuits in the electric tramways at Brighton, South- 
port, and Leeds. The aogenene of the current was the objec- 
tion to earth returns for electric lighting pu 

The witness was then re-examined by Sir Horace DAVEY upon 
his three-wire system. He stated that when a balance was 
effected on the two outer wires there would be no current on 
the middle wire, and, as a rule, in working the current was 
not likely to exceed a tenth of the current of the outer wires. 

Mr. R. E. B. Crompton was then examined by Sir Horace Davey, 
and said that he work in electrical engineering in 1878. At 
that time electric lighting was in its infancy. He designed and 
carried out the Kensington Court installation, and also lighted the 
Law Courts in 1882, Ninety-nine cells were used in three batteries 
of thirty-three cells each, the three batteries being connected in 

rallel. No switches were used, and after many experiments he 

ound it quite impossible to use them as arranged by Mr. Lane-Fox, 

and therefore invented the regulating switches. The Opera 
House installation at Vienna was put in by himself ; the temporary 
installation by Mr. Lane-Fox was quite unworkable. He then 
described the construction of the Crompton-Howell battery, and 
showed test curves to prove that when the attempt was made to 
charge a battery with a small current, as proposed by Professor 
Perry, sulphating rapidly set in, and the cells were much dai . 
On the eleventh day, March 8th, the examination of Mr. 





Crompton was continued. He stated that there was no yore 
as to regulation by switches in the Lane-Fox patent. At Notting- 





was possible to use an earth return for small currents, but not for 
large. The witness produced diagrams to show the method of 
earth returns, and stated that the batteries would not prevent 
flickering, if used as storage, as described in the specification, as 
they needed to be c at a high pressure. If 1000 amperes 
were returning continuously, day and night by an earth return 
of pipes, about ten tons of the pipes would be eaten away in a 


ear. 

“ On the thirteenth day, March 15th, Mr. James Swinburne was 
cross-examined by Mr. Mouton, and a further series of questions 
was put about earth returns, 

Mr. Shillitoe, examined by Mr. WALLACE, said he was an 
electrician to the Marquis of Salisbury. They had used water 
es returns, but had given it up, as it caused corrosion of 

e pipes. 

Mr. Dorner, of Messrs. Siemens Brothers, was examined, and 
was followed by Professor Kennedy, who stated that he was chief 
engineer to the Westminster Electric Light Corporation, and that 
they used a battery of Crompton-Howell celle, similar to those 
at Kensington. They used 129 volts to charge fifty cells, or 
2°58 volts per cell. The batteries were regulated by means of 
switches, such as had been described. The batteries would not 
prevent flickering, and special arrangements had to be made 
when large numbers of ree were turned out suddenly. 

Cross-examined by Mr. Moutton, he explained that the bat- 
teries were used as reservoirs, and not as regulators, 

Mr. Bernard Drake, who stated that the cells were useful for 
regulating when engines were used, were useless when steam 
engines were ; they were merely available as reservoirs. 

Mr. Frank King was examined by Mr. WALLACE, and stated 
that switches were absolutely necessary for regulating cells and 
batteries ; without switches the lamps would be in danger. 

The fourteenth day, March 16th, was begun with the further 
examination of Mr. Frank King. He stated that the directions to 
customers were to charge, if possible daily, until gas was evolved 
from the cells, 

Mr. Frncay then addressed Mr. Justice Smith at t length, 
and repeated the special points in the evidence to which we have 
alluded, and the case was continued upon Friday, the 18th inst. 

On the fifteenth day, March 18th, the ATTORNEY-GENERAL began 
his closing speech. He said he hoped the day would come when 
assessors would sit with the Judge, in order to avoid the time 
lost in going through the alphabet of the science, Mr. Finlay had 
brought the matter down to three points. First, disconformity 
between the provisional and complete specifications; next, that 
the patent was unworkable; and thirdly, thatthere was no infringe- 
ment. The Attorney-General then addressed himself to contend 
each of these points, and referred to various cases. He recapitu- 
lated the main points in the evidence we have previously given. 
Mr. Justice Smith said that the evidence was overwhelmingly 
strong that ‘‘earth” per se means any return conductor, and that 
the real point was whether the soil was an essential part of Mr. 
Lane-Fox’s system of distribution ; that beyond doubt there were, 
before 1878, storages and switches by which the potential was let 
out. A discussion followed as to the use of the switches. The 
speech was brought to anend on Friday evening, and judgment 
was reserved. 








Ir will be a surprise to most of our readers to learn that 
the North German Lloyd service in 1891 carried more n- 
gers to the United States than any of the English lines, e total 
number of passengers was 738,668 by the North German Lloyd, 
the Hamburg-American coming next with 525,900, the returns of 
these two companies thus reaching 1,264,568. Of the Liverpool 
lines the White Star own ag A carried 371,193 passengers, the 
Cunard 323,900, the Inman 322,930, and the Guion (237,836, or 
together 1,255,859 ngers, or nearly 11,000 less than the two 
German lines, which have only been established ten years, but have 
had the benefit of a Government subsidy, though not for the 
Atlantic service. The North German Lloyd Company heads the 
list also in es to the namber of first-class passengers, so that it 
cannot be said that its pre-eminence is due to the steerage traffic. 
As regards the delivery of mails also the German Company has 
beaten the record with 169 hours and 4 minutes from the New 
York Post-office to the General Post-office, London, the best time 
of the White Star being 178 hours. Southampton is the port of 
landing of the German company, and Queenstown of the Liverpool 
liners. In 1891 the New York postal authorities sent 101 despatches 
via Southampton by the German line out of 192 total. Under these 
circumstances, there are many, the Railway News says, who hold 
that the great American liners will bave to make Southampton, 
Plymouth, or some more westerly point their headquarters, 
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LETTERS TO THE EDITOR. 


do not hold ourselves responsible for the opinions of our 


(We correspondents. ) 





THE OSCILLATIONS OF RAILWAY VEHICLES, 


Sir, —Mr. Cardew will perform a useful service if he will describe 
more "fully how current practice, in his opinion, contradicts the 

nerally received Geer, that ease of motion is secured in a 
orrriage ora ship by making the period of oscillation as long as 
possible. - 

t locomotive practice now the advantage of a 
high contre of gravity in the engine ee the purpose of steady 
rie ENGINEER of December 12th, 1890, you have reminded 
us how McConnell’s engine in the 1862 Exhibition was at that time 
declared to be dangerously crank, with the centre of the boiler 
nt. 6in. from the rails; and the Lady of the Lake was preferred, 
by reason of having this height reduced to 6ft. 7in. 

But Mr. Worsdell, in his latest compound engines, has raised 
the height of the centre of boiler to nearly 8ft.; while in the 
celebrated American run of 436 miles in 439 minutes, including 
stops, the engine em loyed in the first part from New York to 
‘Alkany, 143 miles in 140 minutes, has 19 x 24 cylinders, 7ft. Gin. 
driving wheels, and the height of the centre of the boiler is given 

. Sin! 

ae the soldier’s knapsack is again reaching the height which 
the drill sergeant was accustomed to consider smart and soldier- 
like; the medical science, based upon a smattering of elementary 
mechanics, which insisted on lowering the centre of gravity, is 
now found to be erroneous, as the drill sergeant knew, but could 
not explain. The Roman soldier is repo to have carried his kit 
on his head, from choice. aes eee 

The examination of formulas (i.), (i), (iii.), (iv.), shows how J is 
increased either by diminishing a and b, or by increasing c, 4 and & 
being considered as fixed; but practical considerations of manufac- 
ture and use will prevent the theoretical considerations from being 
carried out to their fullest extent. The nature of the road has 
also to be reckoned with; a road will not require the 
flexibility of the springs, as measured by c, to be as large as on an 
inferior road, to secure the same ease of running. 

It is difficult to give the clear and categorical replies to Mr. 
Cardew’s questions which he asks for, because statements are 
included in his questions which will not find universal acceptance 
among practical men. 

The statement (1), that “‘carriages with very flexible springs 
have a tendency to be too lively,” will, I think, be contrary to the 
experience of most practice. At all events, the state of the road 
will powerfully influence the result, 

en is one carri said to “pitch worse” than another! 
according to Mr, Cardew’s words in (4). So far as we are con- 
cerned, the pitching can only differ in period and amplitude ; and 
the longer the period the smailer will be the amplitude, if there is 
any analogy with the ory of a ship. 

The calculation of £ (7) is so fully explained in all text-books 
that it would occupy your space unnecessarily to give any details 
here. However, Z is very easily calculated from an observation of 
the period of oscillation of the carriage, which can be artificially 


uced, 
As for question (8), there does not appear to be any theoretical 
reason why Mr. Cardew’s practice or the current practice should 
be superior in the adjustment of the relative flexibility of the 
frame springs and the bolster springs, except that Mr. Cardew’s 
ractice of making the frame springs the more flexible tends to 
fregthen the period of oscillation, and thus confirms the theoretical 
opinion with which we started. 

The plan of suspending the body of the carriage quite freely by 
short chains from the wheel truck has been tried with great 
success. Here the body of the carriage is free to yield to a push 
sideways or endways, and to oscillate independently ; but when 
running the floor is found to be very steady. 

London, March 14th, A. G, GREENHILL, 


ENGINES FOR SHIPS OF WAR. 


Sir,—I think many of your readers will be surprised to hear 
from ‘An Old Pupil” that a “‘ Rankinised” diagram is simply a 
diagram with Rankine’s curve, instead of a hyperbolic one. 
This is certainly not what is usually understood by the term, so far 
as my experience goes, 

Some four or five years ago I saw an editorial remark in one of 
the engineering papers—I think it was Hngineering, but cannot be 
certain now—referring to some discussions that had taken place 
about the combining of di ms. It was to the effect that the 
form of diagram illustra by my Fig. 1 in your issue of 
February 5th, in which the high-pressure and low-pressure cards 
were placed at clearance distance from a vertical line, and had 
a single expansion curve drawn over them, was introduced by 
the late Professor Rankine, and was generally known as a 
“ Rankinised” diagram. Since that time I have often heard that 
form of diagram called by the same name, and in the advertise- 
ment pages of your paper for August 10th, 1888, page xxii., you 
will find what are there termed ‘ Rankinised diagrams” from a 
Proell compulsory engine by Messrs. Thwaites, of Bradford. 
Rankine’s books do not, so far as I can discover, give any infor- 
mation on the combining of actual cards, When you spoke of 
potting together the actual cards of an engine—int diate- 


cylinder in both cases, viz., a volume A V at pressure C D in one 
case, and a volume AV, at pressure C,D, in the other. 

In answer to Superin mdent Engineer,” the resistance to 
retardation and bringing to rest in the second half of the stroke 
are just as much due to ‘‘inertia” as the resistance to being set 
in motion and accelerated in the first half. This is no new defini- 
tion of the term inertia, so far as I am concerned, but the one 
taught in all modern technical schools and works on dynamics, 
For example, in Spon’s “‘ Dictionary of Engineering,” it is stated 
as the “tendency of matter to persist in its actual state, whether 
of motion or of rest.” “Momentum” is also given as the 
“ quantity of motion in a moving body = quantity of matter x 
velocity.” See also Holmes, pages 145-6. It was an old-fashioned 
idea that inertia was only the tendency to remain at rest, but this 
has been given up long ago. It is not wrong to k of the effect 
of momentum of reciprocating parts, but this only deals with the 
second half of the stroke; while the effects of the inertia of these 
parts are felt in both halves of stroke, and act in opposite direc- 
tions. We have to pay as much attention to setting the parts in 
motion at ning, as to bringing them to rest at end of the stroke. 
That is why I drew attention to ‘ Superintendent Engineer’s” use 
of the word momentum, 

Tounly said so much as I did about diagrams to show him that my 
Fig. 2 was substantially correct, both for engines with 17in. + 
28in. + 44in. cylinders, and for engines with cylinders 203in. + 
33in. + 44in.; and assuming the correctness of the diagrams, I 
have shown that cutting - off earlier than § or # stroke does 
not entail making the whole engine larger as he again states. The 
high-pressure and intermediate-pressure cylinders are increased, 
and the cut-offs are made proportionately earlier in each of these 
cylinders, viz., at °42 stroke in high-pressure and ‘5 in inter- 
mediate-pressure cylinder, the low-pressure remains as before. 
The result is that we get 9 per cent. more power with the same 
steam used. It is true that we have to some extent increased the 
weight of our engine, but I am certain that the increase of weight 
will not make the whole machinery heavier per indicated horse- 
power. On the other hand, I have shown that by making the 
cylinders 194in. + 3l4in. + 42in., still anne gd at *42 in high- 
pressure, ‘5 in intermediate -pressure cylinder, and ‘6 in low- 
pressure, we can get the same indica horse - power as the 
original engines with 17in. + 28in. + 44in. cylinders, and only use 
eleven-twelfths of the steam per stroke. In this case there would 
be little, if any, increase of weight in the new engines, while the 
boiler could be slightly reduced. 

I therefore maintain that with the same indicated horse-power 
and the same total expansion, we can save about one-twelfth of the 
steam or coal without an increase of weight or cost by adopting the 
smaller cylinder ratios and earlier cut-off, With regard to initial 
strains in high-pressure and intermediate-pressure cylinders, I 
admit there will be some increase ; but not so much as “Superin- 
tendent Engineer” seems to think. According to the full-line 
cards, the maximum initial strain is on the low-pressure piston, and 
is about 25 per cent. greater than that on the high-pressure, while 
according to the dotted cards it is just the reverse ; so that with 
cylinders 20fin. +33in. +44in., the piston-rods and connecting-rods 
would need to be 25 per cent. heavier than with 17in. +28in. +44in. 
cylinders, But with the cylinders 19fin.+38l4in.+42in., they 
would only need to be about 12 percent. heavier. As to pressures 
on the bearings, I must remind him that these are prc calcu- 
lated from the steam pressure on the piston only, without deducting 
the force necessary to set the reciprocating parts in motion, so that 
as this will absorb nearly half the effective pressure on the pistons, 
there would be ample margin. Where lies the peculiar magic in 
cut-offs at § or # stroke? If, as ‘‘ Superintendent Engineer” 
suggests, there is no loss of effect by ‘“‘drop,” why not cut off 
even later, say, % stroke, and increase the total cylinder ratio to 
about 9°4 instead of 6-7, making the cylinders, say, 144in. + 254in. 
+44in,? This ought to make a still lighter engine. 

The usual ratios and cut-offs may perhaps give the lightest 
engine for the power by a very small amount, but certainly not for 
the same quantity of steam used per hour. With regard to 
merchant engines, it is not worth while talking of a little differ- 
ence in weight, as weight could, if desired, be saved to much 
better purpose by running faster, with considerable advantage to 
the wear and tear, for at present speeds less than half the 
effective pressure on piston is absorbed in setting the reciprocating 
parts in motion at beginning of stroke, leaving the rest to come 
upon the crosshead, crank-pin, and shaft bearings, producing 
useless friction. By running at 30 or 40 per cent. more revolutions 
nearly the whole me be absorbed, and with properly adjusted 
compression and lead the parts could be brought to rest at end of 
stroke with a minimum pressure on the bearings. age you may 
got three engines from different makers, and find considerable 

ifferences in the weights. I shall be glad if ‘‘ Superintendent 
Engineer ” will give me examples of engines at work with different 
ratios and cut-offs, as I have never been able to find a single case 
of a triple-expansion engine with small ratios and early cut-offs, 
except the American pumping engine mentioned in my paper. I 
know of engines with comparatively small ratios, but they cut off 
just as late as the engines with the usual proportions, sometimes 
ater—see THE ENGINEER, August 6th, 1886—and to get earlier 
cut-off by linking up an engine designed for a later one is very 
different from designing it for earlier cut-offs to start with. I 
must mention that in all this I am referring only to triple-expansion 
engines.and quadruples. In double-expansion engines the loss of 
effect from drop is very much less, and the getting rid of it entails 
disadvantages out of proportion to the advantage to be gained, as 
a general rule, in marine work. In land engine work the best 





ressure and low-pressure cards, of course, being first expanded in 
ength in proportion to volumes of cylinders—and drawing an 
expansion curve over them by Rankine’s method, I understood 
you to refer to the above so-called ‘‘ Rankinised diagram,” and 
took the opportunity of pointing out where it was defective, 

I cannot see what it is that puzzles ‘‘ An Old Pupil” as to the 
cut-offs given on my Fig. 2 of 5th eeogtony and certainly the 
“ action of valve” has nothing on earth to do with the matter. 
The figures given are simply a statement of facts, which “ An Old 
Pupil” can prove with a scale. If he will measure the length of, 
say, the full line intermediate card on the diagram, and also the 
distance from cut-off point to the commencement of card, he will 
find the latter dimension is ‘7 of the former; and if he will do 
the same with the dotted intermediate card, he will find the latter 
dimension is ‘5 of the former. He must remember that the three 
full line cards are from one engine, and the twodotted cards and one 
fullline cardare fromanother, with different sized high-pressureand 
intermediate-pressure cylinders ; the same scales of pressure and 
volume being employed in each 
case. Let me try tomake it clear 
by another small figure. Let A 
A V represent the volume of a 
cylinder, say 10 cubic feet, and 
let us admit a volume of steam 
AB = 7 cubic feet, at pressure 
OA. Then B will be the cut-off 
point at ‘7 of stroke, and area 
ABCD 0 will represent the work 
done during the stroke. Nowlet 0 Dd, 
us have another cylinder with a 
volume A V, = 14 cubic feet, and let us admit a volume of steam 
AB=7 cubic feet at same pressure as in previous case, viz., OA. 
Then B will be the cut-off point at ‘5 of the stroke, and area 
ABC,D, O will represent the work done as before. If both 
diagrams-are drawn to same scales of pressure and volume, and if 
we place one diagram over the other, the points O A, and B, will 
coincide ; and the cut-off point B will be common to both diagrams 

_ and will be either ‘7 or ‘6 of stroke according as it refers to the 
fullline figure or the dotted one. If this does not make the matter 
clear to “An Old Pupil” I fear I cannot help him any further. He 
Will notice that the same weight of steam 4 discharged from the 
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kers proportion their compound engines to work with very little 
drop compared with marine practice, and with satisfactory results. 
All the authorities who deal with the drop question in their works 
acknowledge the loss of work due to this cause, such as Sennett, 
D. K. Clark, and others. I would also say that this drop question 
has in this discussion assumed a much greater importance than I 
ever intended it to have in my paper. 

J. JENNINGS CAMPBELL, 
2, St. Thomas-street, Newcastle-on-Tyne, 
March 16th. 





Sir,—Mr. Campbell in his remarks on my method of combining 
diagrams states, ‘‘ But it ores to me that that portion of the 
intermediate-pressure card where the pressures exceed the lowest 
pressures on the high-pressure card, instead of being set back on to 
a vertical line, should only be set back to the corresponding part 
of the high-pressure figure.” This is not a point of importance, 
and I cannot give any particular reason for setting back the figures 
on to a vertical line throughout, in preference to setting them back 
on to each other where they would overlap. Further on he says, 
‘* If you merely wish to see the re-evaporation in each cylinder, a 
curve from the cut-off point in each cylinder will show it to you, 
and if you wish to see the re-evaporation in passing through all the 
cylinders and receivers, you can do so by continuing the curve 
through the hi; h-pressure cut-off right out to the end of the low- 
pressure cylinder.” Surely this latter part is a slip, as no con- 
tinuous curve drawn through high-pressure cut-off would show 
re-evaporation when the expansion lines of the diagrams are 
modified by clearance and compression, as in Mr. Campbell’s 
method. ith regard to the former part, the cut-off in interme- 

as 


ance, however, which way it is done, so long as it is clearly stated. 
I would also draw a curve for the actual consumption of water if 
that could be obtained. 
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Mr. Campbell gives a diagram of this kind, in which OB is the 
initial pressure, BC the initial volume, A B the clearance, C f the 
theoretical expansion curve for the total volume AC, but owing to 
re-evaporation C d is the actual curve, b B is the compression curve, 
the clearance being filled at initial pressure. Curve Ce is drawn 
for volume Be, the working steam. Mr. Campbell states that 


my diagram in your issue of the 29th ultimo indicates that the 
whole difference between curves C d and C ¢ is due to re-evapora- 
tion. He is quite mistaken in this. Of course, the volume 


re-evaporated at pressure Oa iscd, Assuming the expansion and 
compression curves follow the same law, ab=he and the area 
abB=hcC; and if the difference between Cf and Ce be trans- 
ferred to compression corner it will fill it, or in other words, the 
diagram finn set back on to OB, and will be free from the effect 
of clearance, Cf will coincide with Ce, and curve Cd will swell 
over Ce to the same extent as it does over C f, and will represent 
the re-evaporation as before. This is the way the cards were 
treated in the combined diagram referred to. 

If ‘An Old Pupil,” who states I calculate my compression curves 


on the basis p v9 a constant, will look at my previous letter 
again, he will find what I stated was that the compression curves 
followed the rulep v » a constant very closely. I am aware that 


this rule is not supposed to apply to steam on which work is done, 
and that steam when compressed b superheated, the relation 
between pressure and volume being expressed by the formula 


pe 3 a constant, when no heat is abstracted from it. This last 





condition, however, is not fulfilled, heat is abstracted from it by 
the cylinder, and consequently the pressure does not rise so 
rapidly. J. Jos. STALKER. 
14, Sioubisnieiinints Sheerness, 
March 21st. 


COLONIAL DUTIES ON STEAMSHIP COAL. 


Smm,—Having resided for many years in the Straits Settlements, 
and also in the Protected Native States of the Malay Peninsular, 
I have read with much interest your article, ‘‘Colonial Duties on 
Steamship Coal,” in your lastissue. It is simply impossible for the 
Straits Settlements to pay the military contribution demanded of 
them by the Imperial Government out of their present revenue. 
It is very true that the revenue of the Straits Settlements has 
steadily increased for many past years, but so also has its expen- 
diture, which has been disbursed upon internal government, 
municipal, and other public works of necessity, utility, and orna- 
ment. The mere increase of actual revenue, or more strictly 
speaking, the amount of any surplus that may remain over and 
p te the expenditure, constitutes no fair ground for impounding 
it. The contribution originally demanded was, if I remember 
rightly, £132,000 per annum, since reduced, I believe, to a round 

100,000. In pounds sterling, this sum does not sound so much, 
but convert it into dollars, the currency of the Straits Settlements, 
and it will have very different dimensions. It is doubtful, if we 
take into account the terrible depreciation which the dollar has 
undergone during the last ten years, whether the Colony in 
question could not have better afforded to pay the sum demanded 
long ago than now. 

Assuming that the Colony will have, by hook or by crook, to 
pay the £100,000 per annum, there are three principal means of 
raising it. By diminished expenditure; by an increase of taxa- 
tion; by the imposition of coal duties, as alluded to in your article ; 
or by such other duties or imports as might seem advisable. With 
regard to the first item, any diminution in expenditure, if possible, 
would be far too insignificant to affect the question. On the 
contrary, it would be far more likely to be increased if the funds 
permitted it. Taxation has already been stretched to an 
extreme point of tension; and the Chinese, who both in 
numbers, labour, and wealth, constitute the backbone of not 
only the Straits Settlements, but of the Malay States as well, 
become restive when pushed too much in that direction. 
We are therefore reduced to our third and last mode, In 
connection with this resource it must be borne in mind that 
the Straits Settlements are free ports, and that the imposition 
of duties, such as are levied by nearly every nation in the world, 
would be a new departure for them. This natural objection would 
not apply to coal with the same force as to other commodities now 
ued free. Indeed, it is very improbable, if duties were 
levied upon other goods and articles of commerce and trade, unless 
they were of such amount as to be absolutely prohibitive, whether 
ne would go far in raising the sum required. 

aking for granted, therefore—unless a poll tax were set upon 
the Chinese population—that a duty upon the coal becomes 
inevitable, your article very clearly sets forth the manner in which 
it will affect the interests of shipowners, and eventually may 
possibly react upon the Settlements themselves, to their very 
serious disadvantage and loss. 

The competition in the price of freights, not only tothe Far 
East, but to every other part of the globe, is at present so keen 
that every item in the way of expenditure is cut down to the 
uttermost farthing, and owners of ocean vessels would certainly not 
pay a duty of 2s., or even ls, per ton of coal, if they could possibly 
avoid it. It should not be forgotten in connection with this 
subject, that coal, although not of so good a steam quality as that 
exported and stored at Singapore, can be procured from the 
neighbouring island of Borneo, and one or two other not very far 
distant localities. It is not difficult to foresee that it might pay a 
shipowner better to make room for a larger quantity of a somewhat 
inferior coal than to pay an exorbitant price for the first-rate 
article, even though it occupied a smaller space. In the article to 
which I have referred, I notice that the question of Sunday labour 
at the docks in the East is alluded to. This matter has given rise 
to much discussion, and I should have asked permission to make a 
few remarks thereon, had I not already trespassed too much on 
your valuable columns, I, D.C. 

March 22nd. 





AMERICAN CRUISERS. 

Smr,—You omit an important point in Mr. Biles’ description of 
Nos. 12 and 18, viz.: that they are designed with 30 per cent. 
more boiler power than our Blake and Blenheim. It is therefore 
very probable that they may develope the power and speed 
intended. The Blake and Blenheim still figure in the Navy List 





diate-pressure and low-pressure diagrams is never so well defi 

that in the high-pressure, and if it be late in intermediate-pressure 
and low-pressure with small receivers, some re-evaporation would 
take place in these cylinders before cut-off, due to lowering of 


Mr. Campbell still prefers to draw his standard curve for the 
greatest weight of steam shown by the diagrams, in preference to 
the volume of steam — at cut-off in the high-pressure cylinder, 
giving as his reason that itis nearer the true weight of steam used, 
while I prefer the latter plan, because it shows more clearly what 
becomes of the steam. I do not think it a matter of great import- 





as 20,000 horse-power, although notoriously some 25 per cent. 
short of it. 

Mr. Forwood, M.P., made a curious slip in his speech on the 
Navy Estimates ; putting the Vulcan’s speed at 19°4 knots, and 
therefore asserting that only some half-dozen mail boats could 
touch her. The factis, the Vulcan on her first trial only made 17-4 
knots ; and her power, which used to appear in the Navy List as 
12,000, is now modestly put at 7400 indicated horse-power. 

March 19th. a. T NA, 


(For continuation of Letters see page 265.) 
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KILN PLATES. 
(To the Editor of The Engineer.) 

Sir,—Can any of your numerous readers inform me where to 
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March 22nd. A MILLwricar. 
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DEATHS. 

On the 18th March, at Ryde’s-hill, Guildford, Surrey, Frank GiILLHaM, 
A.M. Inst. C.E., of Messrs. Delfin, Sanchez, and Co., Mexico, in his 
89th year. 

On the 19th of March, 1892, killed in action, at Tembé, West Africa, 
W. H. Rosinson, Captain R.E., Commanding the Royal Engineers, 
Sierra Leone. 

On the 18th March at his residence, Blaenavon, Mon., after a short 


9 illness, Joun Worton, General Manager of the Blaenavon Company, 


Limited, aged 56 years. 

On the 14th March, RonaLp Epwarp Jackson, aged 26, Asst-Engineer, 
H.M.S8. Collingwood, youngest son of the late John Jackson, Esq., of 14, 
West Cromwell-road, London, and formerly of the Admiralty, Whitehall. 
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THE END OF THE HOLIDAY. 


THE federated coal miners have returned to work as a 
body. Numerous individuals find that for the present 
there is no work for them, the pits not being in order. 
The great experiment has been begun, carried through, 
and finished in one week; and there is excellent reason to 
conclude that, as we anticipated, it has been a disastrous 
failure. It was intended to raise the price of coals. It 
has done that with a vengeance fora time. But the rise 
has not benefitted the miners. Mr. Pickard, M.P., 
writing from Hastings on the 14th inst. to the secretary 
of the Miners’ Conference, expresses great satisfaction. 
It appears that he is easily pleased. He makes a curious 
admission, which is worth notice. The miners, it will be 
remembered, contended that large stocks of coal existed, 
and that their “stop week” was intended to get rid of 
the accumulation. Mr. Pickard, however, says, ‘ The 
week's stop principle has shown that no pit heaps are in 
existence.” Indeed, it is abundantly clear that supply 
has not hitherto been in excess of the demand. The 
closing of works, the damping down of blast furnaces, the 
putting out of coke ovens right and left, prove this. The 
stop week has not been wholly useless. It has taught 
one or two things not previously known with certainty, if 
at all; and it will be prudent to bear the facts in mind 
and utilise in future the knowledge acquired at such 
enormous cost. 

The first lesson is that unanimity of action for one 
week can be had in an army of over 300,000 men, on whose 
actions this country very largely depends for its commer- 
cial prosperity. It would not be safe to assume that this 
harmony could be extended over a longer period. It is 
possible, however, that it might be, and we must always 
take account of possibilities. Obviously, the only satisfac- 
tory way that the coal consumer has of dealing with diffi- 
culties which may in this way arise hereafter, lies in 
accumulating stocks of coal. Great numbers of firms 
which have hitherto lived from hand to mouth will no 
doubt in the immediate future lay in coal enough to last 
them for at least a fortnight. Action of this kind may 
stimulate demand for a time, and run up the price of coal. 
But the reaction will assuredly come. The next lesson 
is that any legislation with a view to fix an eight hours’ 
day is totally unnecessary on the one hand, and that, on 
the other, if the miners resolved to work more than eight 
hours, no Act of Parliament could prevent them. The 
Federation is above the law. It is gratifying to be able 
to add that Mr. Burt and Mr. Fenwick, representing the 
miners’ interests in the House of Commons, fully recog- 
nising this fact, strenuously opposed on Wednesday night 
the Eight Hours’ Bill, introduced by Mr. Leake. After 
a satisfactory debate the second lin Sa was rejected by 
the substantial majority of 272 votes to 160. But the most 
important fact of all has not yet been made fully and clearly 
evident. It is that the miners are entirely unable to fix 
the price of coal by any action which they can take. 
Let us consider why and how this comes to pass. 

We may assume that there are two prices at opposite 
ends of the scale; one of these is the minimum, the other 
is the maximum. The minimum is that below which the 
wages paid to the coal miner would be so small that the 
men could not live. In Belgium and France this point 
has nearly been reached more than once. Cheap coal 
would no doubt promote the prosperity of the iron and 
steel trades, shipbuilding, and many other industries. 
The demand for it would be great, and the numbers 
employed would be large. The maximum price of coal at 
the other end of the scale would be fixed by the necessities 
of consumers. Thus, for example, it is difficult to say 
what the limit would be for coal required for making gas, 
cooking, and heating private houses; but with coal any- 
where near this maximum price, the iron trade would be 
killed, shipbuilding would cease, and a thousand-and-one 
industries would languish. It is clear that the prices 
actually paid for coal must be somewhere between the 
two ends of the scale; how near the one or the other 
depends not so much on the quantity of coal offered for 

e as on the demand for it at a particular price, and this 
demand practically depends on the demand which exists 
for iron, and for ships; and on freights; and on the 

nage yp or the reverse of a host of industries carried on 
y the aid of coal. If fuel is not wanted it becomes a 


mere drug in the market. It is unsaleable at any price. 
We have an example of this in the coke produced at gas- 
works. The utmost difficulty is constantly experienced 
in getting rid of this, simply because people will not have 
it at any price. But the prosperity of the iron and steel 
trades very largely depends, not on Great Britain, but on 
other producers. The tendency of free intercommunication 
by land and sea is to equalise prices all over the world. 
If a railway company wants, for example, 10,000 tons of 
rails, quotations will come in not only from English and 
Scotch makers, but from France, Belgium, or Germany. 
The English manufacturer who buys coal at 7s. a ton 
may find it possible to quote a price which gets him the 
order. This will mean, roughly speaking, about 30,000 
tons of coal. If he was called upon to pay 10s. a ton he 
might find it wholly impossible to obtain the order, and 
then he would not want the coal. In one word, it is 
quite possible for miners and coalowners to run up the 
price of coal to almost any extent; but they cannot have 
a high price and a large demand at the sametime. The 
can fix price, and that is all. They cannot fix demand. 
They cannot by any conceivable means compel the coal- 
user to buy any given quantity of coal at a stated price. 
The theory of the Federation is, that the golliery pro- 
prietors are so anxious to sell coal that they are taking 
less money for it than they could get if they were more 
firm; and they hold that the reason for this is, that more 
coal is raised than is really wanted. We may, for the 
sake of argument, assume that this is true, in the sense 
that the colliery proprietors, knowing that they cannot 
sell coal except at a moderate price, would rather sell at 
that price than close the pits; but, in point of fact, the 
price of coal in any given country is mainly fixed, not by 
the supply but by the demand. If coal rises in price 
beyond a certain point in Belgium, for instance, the de- 
mand drops off, simply because ironworks can no longer 
be carried on at a profit. It becomes then cheaper to 
import rails, or pig iron, or boiler plates, from England or 
France, than it is to make them at home. If the coal 
miners of Europe and Great Britain banded themselves 
together in one gigantic federation, then they could 
materially modify the price of fuel—but only for a time. 
All kinds of manufactures and trade generally would 
suffer, and the purchasing power of the country would 
fall off. The demand for iron and manufactured goods of 
all kinds would dwindle; coal would cease to be in 
request; pits would be closed, and in the long run the last 
state of Europe would be worse than the first. 

It will be seen that we have been careful to say that the 
price of coal is ‘‘ mainly” determined, not by supply, but by 
demand; for there is no doubt a small range in price 
brought about by fluctuations in supply. The mistake of 
the miner consists in assuming that the range is really 
large, and can be made larger. He not unnaturally holds 
that when a thing is plentiful it is cheap, and when it is 
scarce it is dear; but this is true of only two things, 
necessaries and luxuries. In a besieged town any price 
will be paid for food. As much as £10 was paid in the 
early days of the Siege of Paris for a fat turkey; towards 
the close, rats were worth a sovereign each. But 
the number of turkeys which could be sold next 
Christmas in Leadenhall Market at £10 each would 
be infinitesimally small, no matter how limited the 
supply. In Paris the turkey and the rats were neces- 
+saries of life. In London they could be in no possible 
way necessary. Now it is quite true that a certain 
limited quantity of coal is absolutely necessary, and the 
price paid for it would very largely depend on the supply. 
But the great bulk of coal used in this country is not 
necessary. It is only used as a means of making money. 
It is not employed in cooking, nor in warming the popu- 
lation, and the moment it ceases to be a means of 
making money it loses its value. This is the paramount 
truth which the coal miners have overlooked. Coal is 
an end only when it ministers to our necessities ; it is 
only a means to an end when it is employed in our 
factories. If coal can be had at a certain price, then 
money can be made by burning it, as, for example, in a 
blast furnace. If the price be raised, then the blast 
furnace can no longer be run at a profit. It is blown 
out, and the coal is not bought. As we have said, supply 
does play a small part in fixing the price of coal; but 
on the whole we believe that the colliery proprietor 
may be trusted to get the highest possible price for what 
he has to sell. 

We shall be very greatly mistaken if the value of coal 
does not fall rapidly within a short period. Harm has 
been done to trade, confidence has been shaken, and the 
consumer has become wary. Prices will no doubt be 
kept up to a certain small extent by the Durham strike, 
but the end must be the same. There is only one cause 
that can run up the price of coal, that is such a rise in 
the price of iron and steel, in ship-plates, and in freights, 
as will justify the consumer in paying more for it than he 
can bear now. An increased demand for iron on the 
Continent would, no doubt, have this effect, but of this 
there is no sign. 


THE BATTLE OF THE WATERSHEDS. 


Tuer Royal Commissioners, to whom the subject of the 
metropolitan water supply has beenreferred, will commence 
their inquiry next Wednesday, in accordance with the terms 
of the reference already announced. At the head of the 
Commission we have Lord Balfour of Burleigh, the other 
members comprising a distinguished chemist, an equally- 
celebrated geologist, three engineers of eminence, and a 
high official from the department of the Registrar-General. 
The seven Commissioners are to inquire whether the 
present sources of supply at the command of the Metro- 
politan Water Companies are adequate in quantity and 
quality; and, if inadequate, whether such supply as may 
be required can be obtained within the watersheds of the 
Thames and the Lea, or whether it will have to be 
obtained outside that area. Here we seem to stop. If 
the Commissioners satisfy themselves that the present 
sources are insufficient, and that the Thames and Lea 
watersheds cannot be relied upon for making up the 
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deficiency, but that a supply must be sought from 
a@ more distant source, they will simply have to say 
so. If this is to be the result, it may be said 
that London will be very little the better for 
it. If a supply must really be sought in some 
distant spot, the Commission ought to be able to show 
the whereabouts. It is suggested that the scope of the 
reference may be enlarged later on. Perhaps it is as 
well that the instructions are not such as to imply that 
the present watersheds will have to be abandoned. The 
Commissioners are encouraged to seek for an adequate 
supply within the area now drawn upon; and yet there 
seems to be a foregone conclusion already abroad that 
all the exploration of the Thames Valley is simply to 
serve as a kind of preliminary skirmish, to prove that 
London must look elsewhere for what it wants. But 
the Commissioners will have to receive evidence, and 
there will now be a chance of knowing what the Water 
Companies have to say, except that we may have to learn 
it through a Blue-book. Limited as the inquiry appears 
to be, yet so far as it goes we may look for a fair thresh- 
ing out of the facts, and both sides will be heard. The 
London water supply has entirely changed its character 
since anything like a full investigation of the subject 
took place. For areally comprehensive inquiry we must 
go back to the Royal Commission of 1867, though much 
that is valuable appears in one of the reports of the 
Rivers Pollution Commission at a somewhat later date. 
The Select Committee of 1880, under Sir William 
Harcourt, simply conducted an inquiry into terms of 
purchase. 

By a curious combination of circumstances there is at 
the present time a close connection between questions 
apparently so remote as the water supply of London and 
that of Birmingham. The Corporation of the latter city 
have a Bill in Parliament authorising a scheme, esti- 
mated to cost when complete at least £6,000,000, 
whereby a supply for Birmingham, and perhaps for 
intermediate towns, is to be drawn from the sources which 
feed the rivers Elan and Claerwen, tributaries of the 
Wye. The London County Council objects to any action 
on the part of Birmingham which would prevent the 
execution of a scheme for supplying the metropolis from 
the same source. There are thus two claimants for the 
same watershed. Birmingham declares itself in urgent 
need of an enlarged supply, such as the area in Mid- 
Wales would furnish. London, as represented by the 
County Council, pleads that the enormous growth 
of the population in and around the metropolis will 
speedily overtax both rivers and wells, and cause 
serious distress. Both parties have fallen in love with 
the same spot, and the only mitigating feature in the case 
appears to be that there is water enough at the head of 
the Wye for all parties, in Birmingham, in London, and 
in Wales itself. There are, in fact, three sets of claimants, 
for the Welsh must not be forgotten, and have rather 
shown a disposition to claim all for themselves. The 
London County Council, together with the metropolitan 
members of Parliament, nearly came to an agreement 
with the Birmingham Corporation the other day, and then 
nearly fell out, the question being whether Birmingham 
was really in want of water, or was simply trying to fore- 
stallLondon. This may now be said, that if the large 
towns are going to grasp right and left at the best and 
biggest watersheds, they must be held under restraint. 
There is plenty of water in the country, but itis not to be 
recklessly dealt with. On the whole, there is none too 
much, considering the enormous and perpetual increase 
of the urban population. We question whether London 
ought to be permitted to turn away from the large and 
excellent supply which lies all round it. If the 
rivers are open to suspicion, the underground waters 
are not, and at present, as well as for some time 
past, the entire supply has apparently promoted the 
health of the metropolis. Instead of spending millions 
to get at some distant source, London might very pro- 
perly proceed to make the best use of what it already 
possesses. The assertion we often meet with, that the 
metropolis is not supplied with an adequate quantity of 
water, is utterly absurd. Compared with some towns, 
London makes an extravagant use of water, or rather an 
extraordinary waste. It is to be hoped that the Royal 
Commission will duly consider this aspect of the case. 
A plausible calculation may be made that if the popula- 
tion of London and its environs maintains its rate of 
increase, and the consumption of water goes on pari 
passu, by-and-bye the Thames above Teddington will be 
a ditch, the Lea will be swallowed up, and all the wells 
in the chalk will be pumped dry. But if it is true that 
one-third of the supply given to London has been simply 
thrown away, this ought to be remedied, whereupon it 
will be found that the present seurces will meet the 
reasonable wants of a steadily increasing population in 
and around the metropolis for many years to come, 
especially as those sources become properly developed. 

What will be the fate of the Birmingham scheme in 
the present session of Parliament it is difficult to 
predict. Its reference to a hybrid committee points 
to an elaborate inquiry, and as the London County 
Council will be represented on the occasion, there 
seems to be some amount of clashing with the functions 
of the Royal Commission. It is true that the Com- 
mission is not immediately charged with any inquiry 
outside the Thames Valley, but the Birmingham scheme 
is, nevertheless, one which may be found to affect the 
metropolis. We do not know that London need be 
much exercised about the matter, but seeing that Parlia- 
ment has given great consideration to the case of 
London as possibly prejudiced by Birmingham, it is 
difficult to see how an inquiry into the metropolitan 
water supply can be kept separate from the Mid-Wales 
project. A wide field of inquiry is being entered upon, 
and the opinion is to some extent warranted, which 
speaks of the Birmingham Bill as raising a question of 
national importance. We are not without experience 
of dry seasons, when large urban populations, as well 
as many in rural districts, have been brought to 


extremities with regard to the supply of water. With 
a growing population the danger of drought may be 
found not only to return, but to do so in an aggravated 
form. The sources of supply need to be watched, and 
their appropriation properly systematised. This has 
been little thought of in the past, but will be forced 
upon us in the future. 


AN UNCONSIDERED PHASE OF CYLINDER CONDENSATION. 


WE have before now pointed out that the absence of suffi- 
cient knowledge bars the way to the formation of a perfect 
theory of the steam engine. Certain facts are known, 
particular phenomena have been investigated and their 
relations considered, the mathematician has supplied mul- 
titudinous reasons, equations, and formule, and yet it re- 
mains true that noone understands very clearly what takes 

lace inside the cylinder of a steam engine. We propose 

ere to direct attention to phenomena which, so far as 
we know, have either been altogether overlooked, or at 
best received but little consideration. In order that we 
may be understood, it is necessary that we should, in the 
first place, go over ground which has been well trodden, 
and recall to the minds of our readers truths which they 
may readily forget. 

Toavoid leaiilantion, we shall speak for the momentonly 
of asingle-cylinder engine working with a moderate range of 
expansion. Let us suppose, further, that this engine is 
supplied with dry saturated steam, that is to say, steam 
which contains no free water. Such steam may, no 
doubt, be had, and therefore there is nothing unpractical 
in the assumption. After the engine has been at work 
for some time, the cylinder and its appurtenances 
acquire a definite average temperature, and this they will 
retain so long as the load, pressure, cut-off, &c., remain 
unchanged. If we take di s from such an engine it 
will probably be found that the indicator will account, 
when the exhaust port opens, for only 75 1b. out of every 
100 lb. of steam passing into the engine. Let us suppose 
that the pressure is 115 1b. absolute, the temperature is 
338 deg. Fah., the expansion is five-fold, so that the 
terminal pressure is 23 lb. absolute, and the temperature 
235°5 deg. Fah. The range is therefore 102°5deg. Fah. 
The temperature of the condenser is 141’6deg. Fah., 
corresponding to an absolute pressure of 3 lb., and this is 
supposed to be the temperature inside the cylinder during 
the exhaust stroke. The total range of temperature is 
therefore 196°4 deg. Fah. The total heat of 115 lb. steam 
measured from zero is 1216°5deg. Fah. It follows that 
each pound of steam condensed to water at 141°6 deg. 
can part with, in round figures, 1075 thermal units. Let 
us suppose that our engine uses 100 lb. of steam per 
minute, and that 25lb. are condensed in the cylinder. 
Then it is clear that the metal of the cylinder receives 
25 x 1075 = 26,875 thermal units per minute. We are 
of course aware that it is commonly, but not universally, 
held that a portion of the steam is condensed in the per- 
formance of work. Some engineers maintain that what 
we may term for convenience metallic condensation, 
overwhelms all other condensation; and that so much 
heat is to be had from the water that the condensation 
due to work is masked. For our purpose we put on one 
side this factor altogether, and assume that no condensa- 
tion, save metallic, takes place. It is very easy to 
qualify what follows, if any of our readers believe that 
to be desirable, by assuming that each horse-power 
represents in round numbers 43 thermal units per minute. 

Now it requires no demonstration to prove the asser- 
tion that if our cylinder went on receiving 26,875 thermal 
units per minute for many minutes, it would become as 
hot as the steam and would condense no more of it, and 
would therefore cease to accumulate heat. It would be 
in the same condition as a piece of iron suddenly intro- 
duced into the steam space of a boiler. At first it would 
condense steam rapidly, but as it became warmed up it 
would liquefy less and less, until at last it was as hot as 
the steam and condensation cametoanend. But accord- 
ing to the existing presumption the cylinder loses as much 
heat during the exhaust portion of a revolution as it 
acquires during the admission portion of a revolution. 
Generally the facts admit of being stated thus. After 
the engine has once been warmed up it can discharge 
into the condenser or the atmosphere no more water than 
it received from the boiler. This proposition is based on 
the assumption that the effects of radiation and the 
performance of work are neglected, and that the cooling 
down of the cylinder during exhaust is due solely to the 
re-evaporation of water deposited on the cylinder walls. 
This is, we think, a fair exposition of the existing theory 
of the steam engine, in so far as cylinder condensation is 
concerned. 

We have now to consider whether this theory is or is 
not wholly consistent with fact, and at the very beginning 
we find that no information whatever exists on one 
point, and yet until this point is settled the theory must 
remain incomplete. Let us see what takes place in our 
supposititious engine. It will be remembered that it 
received no water from the boiler or the steam pipe; yet 
at the instant the exhaust port opens 25 per cent. of the 
steam received exists in the cylinder as water. During 
the exhaust the whole of this, we are told, is re-evapo- 
rated, and the engine sends into the condenser nothing 
but dry saturated steam. Such an assumption is, we 
believe, wholly erroneous. The theory takes no ac- 
count whatever of certain phenomena which appear, 
strangely enough, to have been hitherto overlooked. 
In the first place, it is taken for granted that the 
whole 25 per cent. of steam has been liquefied on the 
walls of the cylinder—that, in short, it is wholly 
metallic condensation. But Mr. Donkin’s investigations 
with glass cylinders show that the steam becomes cloudy 
by condensation, which simply means that it carries a 
large quantity of water suspended in it. In one word, 
the steam in the cylinder at the moment the exhaust port 
opens is wet, and as such the great bulk of it is delivered 
to the condenser. It may be quite true that the cylinder 
walls are also wet, and that evaporation—and cooling— 





takes place from them when the pressure falls to 31b. or 








so. But this in no way affects the fact that 
whereas the engine received nothing but dry steam 
from the boiler, it delivers wet steam to the con. 
denser. We may with strict propriety be asked how 
we know that wet steam is delivered to the condenser 
We reply that we do not know that it is wet, neither do 
we know that it is dry. Here we have an instance of 
the effect of want of facts on the theory of the steam 
engine. No one has ever tested the re Ca from an 
engine with a calorimeter. Great pains have been taken 
to ascertain the percentage of water that goes into a 
cylinder; no one has ever tried to find out how much 
goes to the condenser. As we have seen, neglecting 
work, condensation, and radiation, the steam in our 
imaginary engine ought to find its way quite dry out of 
the cylinder. This involves so much, draws so heavily 
on our powers of belief, that we cannot accept it as true, 
Before we can do so we must assume that the moisture 
can fly off from the surface of the metal without entrain. 
ing any water whatever. That, in a word, the whole ig 
volatilised in a fraction of a second of time. It is hard 
to understand how this can be. 

Let us take the other alternative, and suppose that 
our 75lb. of steam are discharged wet to the condenser, 
Let us suppose that 20 1b. of water are deposited on the 
cylinder walls, and are all evaporated, and that 5b. 
escaped as water with the first rush of the expanding 
steam. But in this case the cylinder has received 5 x 
1075 = 5375 units per minute more than it has lost, and 
must go on growing hotter and hotter. In a word, in 
order that the cylinder may not augment in temperature, 
it is essential that every fraction of condensation that 
takes place in the cylinder must be metallic, and the 
steam within the cylinder must be absolutely dry through- 
out the whole steam and the whole exhaust stroke. Is 
it conceivable that this condition really obtains in 
practice ? 

We may now advance a step and consider what takes 
place if the boiler, instead of supplying dry steam, sup. 
plies hot water to the extent of, say, 5 per cent. as well. 
Then, from what has gone before, it follows that this 5 
per cent. of moisture, and no more and no less, must be 
found in the exhaust steam. If the priming amounted 
to 10 per cent., then 10 per cent. will go to the condenser, 
no matter what happens to the steam while in the 
engine. In one word, a calorimeter on the steam pipe 
and another on the exhaust pipe should show identical 
results. Two other conditions remain to be considered. 
The first is condensation due to radiation. All the 
water resulting from this will be found on the 
cylinder walls; but it cannot be re-evaporated, there 
is no heat available for the purpose. It has to 
be brushed out of the cylinder by the piston as 
water. How it comes to be selected, and not that 
which results from range of temperature, seems hard to 
understand ; but apparently this is the fact. Lastly, the 
performance of work may cause, as we have said, the 
liquefaction of a percentage of the steam. ‘Taking 
43 units per minute in round numbers as one horse- 
power, it will be seen that the possible liquefaction from 
this cause in the case supposed is about 2°4 lb. per horse- 
power per hour, and water to this extent ought to be 
found in the exhaust. If, now, we find by the calorimeter 
that there is more water in the exhaust steam than is 
accounted for by priming, insensible or sensible, or by 
the conversion of heat into water, then it follows either 
that radiation is far more injurious than it is commonly 
supposed to be, or else something takes place within the 
cylinder the precise nature of which is very far from 
being understood. 

Recently attention has been directed to calorimetric 
measurements, and a research of a somewhat unusual 
character bids fair to be carried out. The old clumsy 
and inaccurate scales and pail are giving way to instru- 
ments such as the Barrus calorimeter, which has been 
fully described in these pages. Who will apply the 
calorimeter to the exhaust steam pipe, and show us what 
really becomes of the 20, 30, or 40 per cent. of moisture 
which the indicator tells us is to be found in a cylinder 
just at the moment when the steam has done its work ? 
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THE PROTECTION OF WIRE ROPES, 


THE growing use of hard steel wire for the manufacture 
of ropes and cables for haulage purposes of all kinds has 
somewhat complicated the problem—at no time particularly 
simple—of how best to protect them from the various 
corrosive influences to which they are subjected. The 
matter is sufficiently urgent under ordinary conditions, 
seeing that the life of a cable is by no means great under 
any circumstances, while its cost is considerable, and 
its breakage while in use commonly involves consequences 
vastly more serious than the destruction of the cable itself; 
but in certain situations where the above-named considera- 
tions apply and lccal causes also exist which enhance the 
probability of corrosion taking place, and increase the 
rapidity of attack when once it has begun, the necessity for 
adopting every possible precautionary measure becomes 
even more imperative. The primary requirements which an 
efficient protective covering for a wire rope must fulfil, are 
imperviousness to moisture and gases; adhesiveness to the 
metal it is intended to protect; flexibility, so that it may be 
free from tendency to crack when the cable is bent, and 
hardness to withstand attrition. To these positive qualities 
must be added the negative one that the coating shall have 
no deleterious action on the wire, either during the process 
of coating or subsequently. Bearing these facts in mind, the 
imperfection of existing methods becomes manifest. Any- 
thing of the nature of paint lacks imperviousness, and is 
scarcely likely to be hard enough to stand wear. The coating 
of zinc obtained by ordinary a is apt to crack both 
in making up the rope and during its use when made. 
Moreover, the process of coating diminishes the strength of 
each individual wire, and therefore of the rope as a whole. 
There are two distinct causes for this decrease of strength, 
first being the formation of an alloy of zinc and iron on the 
surface of the wire, forming an intermediate layer between 
the steel and the zinc coating, while the second is the 








annealing effect of the bath of fused zinc through which the 
wire is run, The latter influence is most noticeable in 
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he case of hard steel wire, and it is on this account that we 
have laid particular stress upon the increased difficulty of 
obtaining a really satisfactory protective coating now that 
the use of hard steel for cable work has me common. 
The most promising attempts to provide a remedy for these 
admitted evils that have recently been made have all been 
recorded in our columns as they were brought before the 
public. In the first place, there is a process of American 
origin which consists in substituting lead for zinc as a pro- 
tective coating, the novelty lying in the treatment of the 
Jead bath and the metal to be covered, so as to obtain 
adequate adhesion — this being more troublesome with 
Jead than with zinc. Secondly, there is a method similar 
to the first in working details, but differing in the composi- 
tion of the bath, an alloy of lead, electro-positive instead of 
electro-negative—as pure is—to iron, being used. 
Lastly, there is the method of coating with zinc, as in 
ordinary galvanising, but cold instead of at a comparatively 
high temperature, which we described last week. It is not 
our purpose to discuss the respective merits of these different 
methods at length. It is sufficient to point out that they all 
avoid the greatest disadvantages of ordinary galvanising as 
far as adhesion, flexibility, and freedom from the risk of 
lowering the tensile strength of the wire by overheating and 
by corrosion during the process of coating are concerned. 
On @ priori grounds the last seems to be in some degree the 
best, both because of the appreciable, though often overrated, 
protection afforded by zinc by virtue of its electrical relation 
to iron, and also on account of its hardness, which is con- 
siderably higher than that of lead. Against these advantages 
must beset the lower cost of lead and its properties as a metallic 
lubricant, which latter go far to remove the objection that 
may be urged against it on account of its extreme softness. 
The final decision as to which will be preferable to the others 
and to ordinary galvanising, and the limitations of usefulness 
that no doubt exist for each, must be left in the hands of the 
practical wire-rope maker who shall prove sufficiently enter- 
prising to experiment on a commercial scale. 


AMERICAN FACTORIES AND WAGES, 


A NOVEL report in the series already named in THE Enai- 
NEER is that of the Statistics of Manufactures issued from the 
Census Office of the United States. It deals with some of 
the smaller as well as the larger manufactures, and is 
compiled for several sections and States. One of these gives 
many details, such as for the lock and gun-making establish- 
ments, of which nineteen had sent in specific reports to the 
enumerator. On an average they had only sixty-eight persons 
employed in each factory, and the annual earnings per person 
were about £2 7s. weekly. Another of the returns relates to 
the establishments whose staffs are engaged in the manipula- 
tion of tinware and sheet ironware. In each of those esta- 
blishments there were 420 persons employed. In this trade, 
and probably owing to the demand at certain seasons for the 
canning trade, the heed was one of forty-eight working weeks 
on the average, and the weekly wages were £2 10s. on the 
average. A very small number of the workpeople were under 
eighteen years old, so that the average of the adults was 
rather higher than that stated; and thus the details are 
given for seventy-nine industries with great fulness. One of 
the points brought out is the growth of what may be called 
the smaller manufactures in several parts of the United 
States; and another is the great variation in the rates of 
wages. For instance, in the factories that produce shirts, 
the average wage earned weekly is little more than 13s. 6d., 
whilst in the factories for the production of certain kinds of 
stone and brickwork the average rises to close upon £4 per 
week, and that in the same district. In the building up of 
these smaller industries the capitalists of the United States 
are doing heme and they are taking a step which will in large 
degree enfranchise them from dependence on other nations 
for many of the articles they have hitherto had to buy. 
The reports from 2300 establishments for one district indicate 
as marked degree of subdivision of work to an extent that 
seems larger than in this country. The amount of the child- 
labour employed is small—out of about 21,000 persons 
employed, only 129 children were employed, whilst over 2900 
females were enumerated, the rest being males above sixteen 
years of age. This must be looked on as a very small 
employment of females, because several of the industries are 
those in which they usually are mainly employed, such as 
the production of ladies’ dresses. 


THE VYRNWY AQUEDUCT TUNNEL UNDER THE MERSEY. 


THE Liverpool Corporation and inhabitants, no less than Mr. 
Deacon, the engineer of their Vyrnwy water supply, are to 
be congratulated on the success which has attended the 
recent work in the tunnel for carrying the aqueduct under 
the Mersey. The several very serious difficulties which have 
attended the construction of this tunnel have made its 
origin, character, and purpose well-known throughout the 
engineering world, and have from time to time been described 
in our columns. It appears, however, that the difficulties are 
now practically at an end. A report by Mr. Deacon was pre- 
sented to the Water Committee of the Liverpool Corporation 
on Tuesday, in which he said, ‘‘I have much satisfaction in 
reporting that, at eight o’clock this morning, the shield— 
driven from the Lancashire shaft—reached the tunnel open- 
ing in the Cheshire shaft. All dangerous or seriously difficult 
work is now at an end. The distance traversed since the 
Corporation took the work into their own hands has been 
632ft., which, notwithstanding a defective driving shield and 
several stoppages, has been accomplished in eighteen and 
a-half weeks, or at the average rate of 34ft. a week. The 
greatest distance driven and lined in a single week has been 
57ft. The cost has been much below the estimate.” It is 
noteworthy that such very rapid progress has been made since 
the Corporation took the work in hand, but, of course, allow- 
ance must be made for the preliminary work by the contrac- 
tors, although some of this was afterwards the cause of con- 
siderable trouble. Even now, although the above report is so 
satisfactory, much still remains to be done, including the 
caulking of the bottom of the tunnel, the laying and con- 
necting of the steel aqueduct pipes, the erection of the 
hydraulic pumping engines and other work. Before all this 
is done it will probably be past Midsummer, but as it is the 
completing part of the seventy-seven miles of waterway 
between Lake Vyrnwy and the centre of Liverpool, it is suffi- 
cient to know with some certainty that the finishing touch 
will be made before the summer has gone. Then Liverpool 
will have @ supply of water excellent in quality and in quan- 
tity sufficient to meet the test demands ever likely to be 
made. It was in 1877 that Mr. Deacon’s project for the 
Vyrnwy supply to Liverpool was embodied in a report to the 
Liverpool Council. It will thus be about fifteen years from 
the date of the matured scheme to its completion, @ consider- 





able part of one man’s life, but the results, now so nearly 
reached, will ever be a source of pride to the Liverpool Water 
Committee and their engineer, and the grand masonry works 
at a age and Norton will for many ages be a monument 
to both. 








LITERATURE. 
Modern French Artill By James DrepGe. London: 
“ Engineering” Office, Bedford-street. 1892. 


Unver this title is brought out a very handsome volume, 
profusely illustrated by cuts reproduced from articles in 
Engineering ; but worked very well into a symmetrical 
treatise on French artillery, with an introduction describ- 
ing the commencement of the development of modern 
rifled ordnance. After the general discussion of the 
subject follows that of breech-loading mechanism, and 
the present condition of French ordnance. Chapters V. 
and VI. deal in succession with the St. Chamond Steel 
Works and guns, and De Bange ordnance. Chapter VIL., 
extending from page 71 to 294 inclusive, discusses the 
Canet system of guns and mountings, and the works of 
the Forges et Chantiers de la Mediterranée, giving also a 
few illustrations of other systems—that of Armstrong, 
especially—for the sake of comparison; but practically, 
these 124 pages are devoted to Canet. Hotchkiss follows 
in Chapter VIII., and on page 363 Chapter IX. takes up 
the subject of the French Navy, concluding on page 438. 

Dealing with so many large subjects, it can hardly be 
supposed that all of them can receive very full treatment. 
The pages above named show the proportion of the work 
devoted to the principal subjects. Naturally, the Navy must 
be briefly dealt with in seventy-six pages. Canet, on the 
other hand, gets very full measure. This probably is 
due in a great degree to the exceptional opportunities 
afforded of studying his matériel at the time of the 
Paris Exhibition of 1889, when the foundation of the 
matter here given was laid. It has, however, been well 
brought up to date, and without question we may say 
at once that the characteristic features of the work are 
the treatment of the Canet ordnance and the admir- 
able illustrations throughout the volume. 

The comparisons which are drawn from time to time 
between the Canet and other systems are valuable, 
rather as reminding us of the points of resemblance 
than as judicial reviews of their relative merits. This 
last, indeed, is a very difficult task, and we would defy a 
man who is saturated with information from one source 
to introduce rival designs briefly and do justice to them. 
Development is so rapid in these days that it is very diffi- 
cult to be up to date with rival establishments. Thus on 
pages 89 to 93, a comparison is made between the ener- 
gies of the Canet and Armstrong quick-firing guns, 
when the Canet 15 cm. (5°9in.) gun is credited with 
having attained a muzzle energy of 4655 foot-tons, and 
the Armstrong 6in. gun only 3797 foot-tons. The figures 
concerning the Canet gun are, we have good reason 
to know, up to date, but those concerning the Arm- 
strong are not. We have in our possession a table 
showing an Armstrong 6in. gun attaining in proof 
a muzzle energy of 5033 foot-tons. This, however, is a 
heavier piece than the Canet shown on Table XVI. of Mr. 
Dredge’s work, whose weight, we confess, we do not under- 
stand. But we are not now attempting to compare the 
relative success of the two guns, but only to support our 
statement of the difficulty of making a comparison fairly. 
So again on page 109 it is hard on British matériel to 
introduce the old 7-pounder mountain steel gun 
which went to Abyssinia about 1869 in the presence of 
Canet’s mountain equipment of twenty years later date. 
Our screw Elswick guns also given are more to the point, 
but they date back, we think, to about 1877. We find 
no fault, however, with the Canet matériel being up to 
date. It greatly adds to the value of the book as a 
work of reference. There are some long quick-fire guns 
recently proposed by Canet for coast defence, page 165. 
The muzzle velocity of the 15 cm. gun is in one instance 
given as 2887ft., which is higher than any we have yet 
seen, the highest hitherto being 2822ft. 

These pieces are anew departure. Canet has designed 
them to enable ships to be attacked by them at longer 
ranges than their own guns can command. The idea is 
that coast batteries can work guns which are longer and 
heavier than can be mounted on board ship. Canet has 
not done the work by halves. His 16 and 15 cm. guns 
go up to 60 calibres in length, and smaller pieces to 80 
calibres. These must be the guns referred to by Mr. Dredge, 
although their length is not specified. Hotchkiss and 
the French types of ships are well given and very well 
illustrated, though the latter, as we have said, must be 
necessarily briefly dealt with. We do not altogether con- 
cur in the classification adopted by the French writer, 
M. Durassier. It is not the one to which we are accus- 
tomed, and we think especially that turrets and barbette 
towers should be distinguished apart. A turret has certain 
advantages and disadvantages due to the revolution of the 
armoured wall. It not only affords cover in full measure, 
but is able to turn its port away from an enemy when 
desired, and the question of gun mounting is simplified: 
as the gun receives lateral direction from the turret; on 
the other hand, the turret itself calls for revolving gear and 
involves complication, and the gun cannot be mounted 
so high as when the same weight of material is used in 
the form of a barbette tewer. M. Durassier classes all 
the coast defenders, whether barbette or turret, as coast 
defence turret ships, and curiously enough on Plate XXX. 
a Canet 27 cm. gun mounting, which is provided with 
complete means of lateral revolution, is similarly called a 
turret mounting. 

It is natural that French writers should point out the 
features which England has copied from France, especially 
the Du Bange obturation. Mr. Dredge, however, certain] 
gives illustrations showing that in some instances Englis 
designs are closely copied in France. How far Canet has 
taken Vavasseur’s designs, or how far he may take credit 
for them, is a question which few but Vavasseur and Canet 





can tell, but no one can fail to see the similarity in the 
Armstrong and Canet mountings shown in Figs. 14 and 
12, and in the mortars or howitzers for high-angle fire 
in Plates XIX. and XX. It is impossible to do justice 
to this work in a brief review. We would conclude by 
commending it to our readers as a valuable work for 
reference. 


Elements of Metallurgy. A Practical Treatise on the Art of 
Extracting Metals from their Ores. By J. ARTHUR 
Puinuips, F.R.S., F.G.S., M. Inst. C.E., F.C.8., Ancien 
Eléve de l’Ecole des Mines. Third edition, revised and 
enlarged. By H. Bavrnman, F.G.S., Lecturer on Metal- 
lurgy, Royal Artillery College. With numerous illustra- 
tions and three folding plates. London: Charles Griffin 
and Company. 

In Toe ENGINEER of the 9th of November, 1888, we 

reviewed at considerable length « previous edition of this 

boo As we were then able to say that it might 
be regarded as the best published, at least in this 
country, it is not necessary that we should enter at any 
length upon a notice of this new edition. The work of 
the author has been most ably supplemented by the pains- 
taking editor, by whom the book has again been revised 
and enlarged. Over seventy pages have been added, so 
as to bring useful statistical matters down to date, and 
considerable additions have been made to the chapters 
on iron, steel, and copper, so that the most modern 
methods and apparatus receive notice. This is especially 
the case in connection with steel processes and apparatus ; 
and with some recent advances with respect to copper 
which are dealt with fully. The electrolytic method of 
depositing copper for tube-making and other purposes, 
as described in our pages—THE ENGINEER, vol. lxxi., page 

178—might be added, although it is perhaps more a 

manufacturing than a metallurgical process. We do not 

find a discussion of the nickel steel alloy of which so 
much was heard during the past year, although some 
additions have been made to the metallurgy of this metal. 

It may be that Mr. Bauerman thinks that the use of 

nickel in armour plates is yet an experimental or even 

speculative matter. ! 

Concerning the evaporative value of fuels, we notice 
that that of Llangennech coal is given as 8°86, while 
Powell’s Dufiryn is given as 10°15. The former figures 
seem to be those of the Admiralty Commission of 1848. 
We think we have somewhere seen more recent tests of 
Llangennech coal which gave higher results. 

In the gold mining chapters we notice some revision 
since the last edition ; and although there is one new ma- 
chine illustrated, it may be seen that Mr. Bauerman’s wide 
experience causes great scepticism concerning the practi- 
cal success of some of the mills which have been put 
forward in recent years. He wisely waits until any 
statement concerning them can be made with certainty. 
In conclusion, we are still able to say that, as a text-book 
on the elements of metallurgy, this is the best with which 
we are acquainted. 


Modern American Methods of Copper Smelting. By E. D. 
Peters, M.D. Second edition; revised and enlarged. 8vo. 
898 pp. Scientific Publishing Company, New York. 1891 

Axout four years ago we gave an analysis of the contents 

of Dr. Peters’ excellent book, which we are glad to see 

again in a new edition. This, while preserving the 
general arrangement of the original work, has been 
increased by the addition of new and the enlargement of 
old information, from fourteen to seventeen chapters, 
and from 842 to 898 pages. Among the additions are 
electrolytic assaying, which has been treated in some 
detail by Mr. F. L. Sperry, chemist to the Canadian 

Copper Company at Sudbury, Ontario; and the roasting 

of ores in rotating calciners, which have been adopted on 

the large scale at Anaconda Smelting Works in Montana, 

where 156 of these furnaces are in use, calcining 1500 

tons of ore daily. There is also a chapter on the smelting 

of nickeliferous pyrites containing copper, as practised 
by the author at Sudbury, Ontario, which contains much 
interesting information as to the management of the 
roasting heaps, but next to nothing about the smelting 
proper. The author has considerable doubts as to the 
possibility of concentrating copper and nickel regulus by 
the Bessemer process, but has convinced himself that 
they may be rapidly reduced and separated. ‘“ But busi- 
ness considerations prevent the further elucidation of this 
subject.” The subject of reverberatory smelting furnaces 
is illustrated with a full set of drawings of one of the 
large furnaces introduced by Mr. R. Pearse, of the Boston 
and Colorado Company, at Argo, near Denver, who, by 
enlarging the size of the bed and other modifications, has 
increased the smelting capacity of his furnaces from 
sixteen to over twenty-eight tons per day, the fuel being 
economised by the use of air heated by flue arrangements 
of the Boetius or Bicheroux pattern. In connection 
with fuel economy a chapter is devoted to the Siemens 
furnace, as used for making and refining blister copper at 

Atvidaberg in Sweden. This is described by Mr. Paul 

Johnson, and is most excellently illustrated. Mr. Gil- 

christ’s paper on “The Use of the Basic Lining in 

Copper -smelting Furnaces,” read before the Society of 

Chemical Industry at the commencement of last year, is 

also noticed in detail; so that in all essential points the 

book faithfully represents the latest developments of its 
subject, and therefore cannot fail to be of value to those 
engaged in the practice of copper smelting. 








New STEAMERS FOR THE SOUTH AFRICAN TRADE.—The directors 
of the Union Steamship Company, Limited, have contracted with 
Messrs. Harland and Wolff, of Belfast, for the construction of two 
new steamers for the South African trade. These vessels, which 
are intended for employment in the company’s combined 
continental and intermediate service, will be twin-screw steamers 
with two sets of triple-expansion engines, and will be capable of 
carrying large cargoes on such a draught of water as will enable them 
to créss the bars at East London and Durban. The steamers are 
not constructed for great speed, but will have ample accommoda- 
tion for first, second, and third-class passengers, It is anticipated 
they will be ready for service early next year, 
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THE CAMERA CLUB CONFERENCE. 


THE sixth annual Conference of the Camera Club was 
opened last Tuesday afternoon in the great hall of the 
Society of Arts, under the presidency of Captain W. de W. 
Abney, F.R.S., who in his opening address said that at the 
last International Photographic Congress which met in 
Brussels, something had been done towards fixing inter- 
national photographic standards in relation to lenses and 
apparatus. Last year M. Lippmann had showed how to 
ive the colours of the spectrum upon a‘ photographically 
eveloped image, that he 
could permanently fix them, 
and that they are the 
colours of thin plates. His 
own opinion was that the 
colours depended more 
upon the length of exposure 
than upon the light which 
fell upon the plates; he had 
also found that the colours 
reflected are not the pure 
colours of the spectrum, and 
do not agree with the colours 
found in nature. With 
Becquerel’s experiments the 
same results were obtained, 
but in amore limited degree. 
During the past year Mr. 
H. M. Elder had brought 
forth a photo - mechanical 
theory to account for the 
decomposition of _ silver 
chloride, which theory had 
attracted the attention of 
some of our most eminent 
physicists. Mr. Vernon Boys 
had used shadow photo- 
graphy in experimenting on 
the flight of bullets, but did 
not pretend that he was the 
first to photograph bullets 
in their flight. Mr. Boys 
also had found that with 
copper terminals the most 
photographically active part 
of the electric light was 
confined nearly to the two 
terminals. In astronomical 
pey the Astrono- 
mer-Royal 
events, the intensity of the light and t 
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Fig. 2-A CONICAL PHOTOGRAPHIC STUDIO 
seemed to him to be interchangeable. There seems to be a limit 
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Fig. 1—MR. VAN DER WEYDE’S STUDIO AND ELECTRIC LIGHTING ARRANGEMENT 


ad found that in np ap the stars, at all | 
ne length of exposure | 





to the intensity of the light by which it is possible to decompose | 


the salts of silver, and that 
limit is perhaps not much 
above the intensities with 
which photographers have 
to deal, which may account 
for some anomalies found 
by experience. There is a 
Government school of 
ore on md at Chatham, 

ut photographers want an 
institution open to all from 
which students may obtain 
certificates; it is desirable 
that some such institution 
should be started in a 
modest way, not aiming too 
high at first, and the Photo- 
graphic Society is moving 
in the matter. 

Mr. Leon Warnerke then 
read a paper on “Chemi- 
graphic Etching,” dealing 
with a process the prin- 
ciple of which was made 
known seventy years ago 
by a French savant, but 
not worked out by him. 
If some other metal be 
thinly precipitated upon 
a sheet of zine, the 
late is then attacked 
y an extremely weak acid solution, and the acid eats 
straight down; so that when this method is employed 
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in photozine etching, it is not necessary to apply @ greasy or 
resinous coating now and then to the plate, to prevent the 
acid eating the metal away under the fine lines of the 
engraving. About the best salt to apply to the zinc was 
nickel ammonia tartrate, which gave a precipitate of nickel 
upon the parts of the plate unprotected; upon then, after 
washing, putting the plate in an extremely weak solution of 
sulphuric acid, the zinc was eaten away straight down; the 
acid should be weak enough not to attack pure zinc. He 
—the speaker—had also used chloride of iridium, and many 
other metallic salts; some acted better than others. It was 
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not an indifferent matter what acid was employed; when 
nitric acid was used, the pure zinc alone was affected. 
Supposing the image to consist of gelatine upon a zinc 
plate, then the metallic salt employed should be dissolved in 
alcohol, since alcohol will not attack gelatine. He had tried 
sheets of aluminium for etching, since aluminium is tough, 
light, and costs but 7s. a-pound, so bulk for bulk is of about 
the same price as copper. It is soluble in nitric, but not in 
several other strong acids ; yet behaves like zinc after another 
metal has been thinly precipitated upon it, but it works 
rather capriciously. Mr. Warnerke then performed a curious 
experiment by putting drops of a solution of bichloride of 
mercury upon an aluminium plate, and after the lapse of 
about half a minute wiping off those drops; then he laid the 
plate upon the table. After the lapse of one or two minutes, 
fibres of alumina as white as snow began to rise in small 
forest-like groups upon the plate where the drops of solution 
been. Sometimes they gradually rose, he said, to the 
height of 10mm., and were beautiful objects when observed 
with a lens. Under the microscope, a minute globule of 
mercury is seen at the end of each fibre. 
In the course of the discussion, Mr. Banks remarked that 
aluminium can now be bought in Liverpool at 4s. per pound. 
Mr. H. M. Elder, M.A., stated that some time ago, at the 
Royal Institution, Mr. Roberts-Austen had shown the forest- 
like growth upon a plate of aluminium after rubbing its 
surface with metallic mercury. The action was longer in 
starting than in Mr. Warnerke’s experiment, perhaps because 
of a thin film of something on the face of the metal, which 
film the acid salt used in Mr. Warnerke’s experiment tended 
to remove. The etching method was a modification of the 
old copper-zinc couple process of Gladstone and Tribe. 
The Chairman was doubtful whether, in etching very fine 


| lines by the process, some biting-in under the lines would 


not take place, but Mr. Warnerke’s experiments were always 
practical. 

Mr. W. Willis read a paper upon “‘ Recent Improvements 
in Platinotype Printing,” and performed some experiments 
with a paper which gave platinotype prints at a lower tem- 
perature than with the hot bath process, and possessing 
points of advantage over the cold bath process. 

The meeting was then adjourned until the evening. 


At the re-assembling of the conference on Tuesday evening, 
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Fig. 4—ONE OF MR VAN DER WEYDE’S DEVELOPING ROOMS 


the first paper read was by Mr. Henry Van der Weyde, “ On 
Artificial Lighting in Photography.” 


He had his electric 








lighting apparatus fitted up on the platform, and 
observers he took the non, Me of Captain Abney, pare the 
Prescott, and Mr. George Davison. He remarked that his 
arrangements were not so complete as at Regent-street and 
invited the club to spend an evening at his studio. We have 
therefore pictured the permanent arrangement of the appa 
ratus at his studio in the illustrations. sal 
Fig. 1 represents Mr. Van der Weyde’s portrait studio with 
the electric lighting arrangement. The light is obtained 
from one arc lamp of about 50 ampéres, drawn from the 
mains. For about fifteen years he used a dynamo, driven } 
a gas engine, which arrangement he fitted up in 1877; thie. 
he informs us, was the first large gas engine erected in Lon. 





| Fig. 3-MR. VAN DER WEYDE'S ELECTRIC LAMP 


don. It was one of Crossley’s, and numbered8. He did this, 
he states, in opposition to the advice of Messrs. Siemens, who 
informed him that it would be impossible to get the electric 
light suitably therewith. He found want of steadiness to be 
the principal fault, and he overcame it by putting on a fresh 
fly-wheel of additional weight. 

In the cut a large hemispherical reflector will be observed 
suspended near the ceiling, and the whole apparatus is so 
arranged that not a single ray from the arc falls directly upon 
the sitter; a small saucer-shaped refiector at the lower end 
of the lamp prevents this by acting also as a screen. The whole 
arrangement is suspended by wire ropes and pulleys passing 
over an iron framework to a counterbalancing weight at the 
other end ; this framework turns upon a pivot attached to 
the ceiling. By this arrangement the light can be pulled up 
or down, twisted right or left, or swung completely round the 
sitter; with the aid of plane reflectors in the studio, as repre- 
sented in the engraving, any number of lighting effects may 
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Fig. 5—OXY-MAGNES!UM LIGHT APPARATUS 


be obtained, and that without moving the sitter about. The 
concave reflector is made of zinc, covered with white 
enamelled paper, for polished metal would give too much the 
same effect as of direct action from the luminous source. 
Round the edge of the large concave reflector is a zone which 
sends back into the reflector some of the light which other- 
wise would be sent in directions in which it is not required. 
—Fig. 2 represents Mr. Van der Weyde’s daylight studio, 
which is remarkable for its conical form; it projects from 
the back of the main building. The “tunnel,” or opaque 
rt of the studio in which the camera is placed, is at the 
arther end of the cone, and the sitter isin the opening to 
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the main building. The object of this conical form, and the 
way in which the studio is glazed, is that the light from the 
sky falling upon the sitter shall pass through the panes of 
glass at about a right angle. When they fall upon the glass 
obliquely in relation to the position of the sitter, more of the 
required rays are reflected from the two surfaces of the 

Jass, so that they do not enter the studio or reach the sitter 
at all, and those rays which do pass traverse more glass. 

Fig. 3 is a view of the interior of Mr. Van der Weyde’s 
electric lamp and reflector already mentioned. The positive 
pole of the lamp faces the reflector, and is 20 mm. in dia- 
meter. The negative pole is but 15 mm. in diameter, in order 
to obstruct less of the light from the positive carbon. 

Fig. 4 represents one of Mr. Van der Weyde’s developing 
rooms. This one is in a vault underneath Regent-street. On 
the premises are twenty-three rooms devoted to various 
photographic purposes. 

Mr. Van der Weyde, in his paper at the Camera Club Confer- 
ence, set forth that he endeavoured in 1876 to condense some 
of the actinic light which the dull grey sky of London affords 
during the greater part of the year, by constructing a plano- 
convex water lens, using two pieces o + glass fin. thick, 
one of which he convexed by heat to the depth of 8in. The 
top of this lens, when in its iron frame, reached to the roof 
of his painting studio; the lens itself, within its iron ring, 











Fiz. C—SECTION OF OXY-MAGNESIUM LAMP 


measured 6ft. 6in. in diameter, and was the largest in the 
world. When it was first being filled with filtered water— 
it held 987 lb.—he was standing under it, with his shirt 
sleeves rolled up, when there was a terrific explosion, 4 
shower of glass and water, and he found himself on the 
floor, drenched to the skin, and his right fore-arm pierced 
through between the bones with the point of a large jagged 
splinter of glass, cutting the artery, and laying him up for 
six weeks. He soon saw that it was absolutely necessary to 
secure such a powerful and steady light that he could afford 
to do without direct rays altogether, and he constructed a 
Grove battery of 160 quarts, and secured a Fresnel dioptric 
lighthouse lens, 4ft. in diameter, with a copper silvered 
reflector of the same size, and using a Serrin lamp, with a 
platinum screen of 4in. to prevent a single ray from escaping. 
His first sitter was a relative. He was placed so close to the 
apparatus that his face turned fiery red, and streamed witb 





Fiz. 7—OXY-MAGNESIUM HAND LAMP 


perspiration. He was literally roasted. Mr. Van der Weyde 
closed his paper | saying :—‘‘I have studied, as every pho- 
tographer must have done, the difference in the effects 
obtained from light which is reflected from a sunlit mass of 
clouds, and from direct sunlight filtered through gauze or 
curtains, and I found that this relative difference between 
cloudlight and sunlight is exactly the same in regard to arti- 
ficial light. There is a subtlety in the combined crispness 
and delicacy of the modelling obtained from purely reflected 
light which no arrangements of gauze or tissues filtering or 
diffusing direct light can possibly produce, and this proves 
that in attempting to produce artificial illumination, whether 
the same be for the painter or the photographer, one should 
not forget that there is only one kind of light that is worth 
imitating, and that is the broad and brilliant white, yet 
exquisitely soft reflected light, from a glorious mass of sunlit 
clouds in the northern sky.” 

Mr. E. J. Humphery, M.A., exhibited a new magnesium 
lamp of his invention. This lamp is shown in perspective in 
Fig. 5. The oxygen enters the lamp from a cylinder, and 
common gas either at normal or, preferably, at a higher 
pressure. In the latter case a weighted gas bag is used. The 
powder is blown out in the shape of an Argand flame, but 
with pure oxygen in contact with its inner and outer sur- 
faces. Above the flame is metal piping to convey the white 
smoke into the chimney of room. It gives a dazzling light, 
and Mr. Humphery stated that Captain Abney had testified 
that burning magnesium in Nn atmosphere of pure oxygen 
increases the actinic power of the light twelve times. A sec- 
tion of the lamp is given in Fig. 6. In this cut O" is the 
oxygen tap, H the coal-gas tap, and m m the magnesium 
powder. By burning thirty grains of magnesium powder in 
this lamp, a fully-exposed platinot print was obtained, as 
demonstrated to the Conference by the reader of the paper. 


Fig. 7 represents a glass globe in which magnesium ribbon 
is burnt in oxygen, and captures the smoke. This was ex- 
hibited at work by Mr. Humphery. 

Professor Armstrong, F.R.S., then read a paper on “ The 
Theory of Development.” 


Mr. J. B. Spurge then exhibited Messrs. Clarkson and , 


Spurge’s improved pressure gauge for compressed gas, devised 
in consequence of various accidents which have taken place 
with gauges. The instrument is represented in Fig. 8, the 
upper of which is an ordinary Bourdon gauge with a 
specially formed inlet, by means of which the whole of the 
interior of the Bourdon tube is filled with glycerine, abso- 
lutely free from all traces of air. Ais the plunger acted upon 
by the gas, and communicating pressure to the glycerine; 
should the Bourdon tube fracture then the fluid will escape, 
and the plunger stop the orifice by acting as a valve. Fig. 9 
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Figs. 8 and 9—SAFETY GAUGE ATTACHMENT FOR GASES 


is an apparatus for demonstrating that the energy required 
to indicate the pressure is ;\, of an ordinary gauge to give 
any particular indication due to the permanently charged 
tube. Thecoupling A is to connect it with a cylinder, V is 
valve which closes the outlet. B, and C is closed with a cap. 
The method of using this consists in attaching it to a cylin- 
der, closing the valve V, and opening the cylinder valve. 
The enclosed chamber will now be charged to the pressure of 
the cylinder, when it is again closed. The outlet controlled 
by V is then put into communication with a small gas- 
holder. V is next opened, and the gas measured by letting 
it expand into it. By substituting for the cap C the gauge 
and repeating the experiment, the difference in volume 
indicated by the holder will demonstrate the energy. 

Mr. Spurge next exhibited his sensitometer, for testing the 
sensitiveness of photographic compounds; it consists of a 
rectangular box, one face of which is pierced with rows of 
holes, each adjacent pair of holes having areas varying in 
constant geometrical relationship. Behind each hole is a 
cubical chamber to which the hole acts as a window, and at 
the back of the chambers is the sensitive film or substance. 
Thus the area of each hole determines the amount of light 
falling on the film in a given time. 








Fig, 10-A NEW SENSITOMETER 


Fig. 10 is an instrument of precision, made by Mr. Spurge, 
to determine certain controverted points among scientific 
photographers. It consists of a pendulum beating seconds, 
and giving a horizontal to and-fro-motion to a pencil which 
draws a line upon a drum, which line is sinuous when the 
drum is in motion; thus the time and rate of motion of the 
apparatus are graphically recorded throughout the whole of 
each experiment. The plate is placed at the back of a box, 
and light falls upon it through a row of square orifices ; 
and as the plate is drawn upwards by a pulley pass- 





ing over the rotating drum with uniform velocity, a 


! screen in front of the square orifices cuts off the 
light from one or other of them at regular intervals, 
as may be seen on reference to the cut. The two sensito- 
meters described give identical results, and by them Mr. 
Spurge claims that he has proved that a feeble light acting for 
a long time will give the same gradation as a strong light 
' acting for a short time, a point which has been a matter of 
, dispute for a long time. 

Last Wednesday, among other papers read at the Con- 
ference, was one by Mr. C. H. Bothamley, F.1.C., on 
‘“‘ Development.” 








THE BRYANT RAIL SAW. 


THE illustrations which accompany this show very clearly 
a rail saw which has been on the market for some months, 
and is controlled by Messrs. Bryant and Barbey, of Boston. 








Figs. 1 and 2 are different views of the portable saw, and 
Fig. 3 shows it adapted to be driven by power. It will be 
seen that the saw is driven from the circumference, the 
driving gear engaging back of the teeth. The work is kept 
lubricated by an automatic oiler. The saw blade is made in 
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thicknesses of sin. and fin., and diameters of 14in. and 20}in 
We are told that a 70lb. rail can be cut by the portable 
machine, which weighs 140 lb., in from eight to twelve 
minutes, and it can be cut at any angle up to 45 deg. 

! \ 














The machine has been quite extensively used on a good 
many railroads, and the proprietors can show valuable 
recommendations from people who have had it in actual use. 
It is unnecessary to say anything for the great usefulness of 
a portable and practicable machine of this sort.—Railroad 
Gazette. 











LAUNCESTON EXHIBITION, TASMANIA.—Messrs. Davey, Paxman, 
and Co., Colchester, have received a special first aw: for eight 
| horse power single-cylinder portable steam engine, fitted with 

Paxman’s patent automatic expansion gear ; special first award for 

sixteen horse-power undertype compound engine, fitted with Pax- 
' man’s patent automatic expansion gear ; special first award for an 
Essex patent vertical boiler. 
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TRIPLE-EXPANSION ENGINES, STEAM YACHT ZARIA 


The Gugineer. 


TRIPLE EXPANSION ENGINES OF THE 
AUXILIARY STEAM YACHT ZARIA., 

THE extremely interesting marine engines illustrated above 
and on page 258 are the third set of engines built for large 
steam yachts capable of a voyage round the world, on 
the same general design which has been specially con- 
sidered with regard to yachting requirements and conditions. 
The Zaria is a vessel of 1002 tons; length between perpendi- 
culars 204ft.; beam 33ft., depth moulded 19ft.; draught 
loaded i17ft. She is composite built, all frames of steel, 
fully plated with steel in the wake of the engines, and boilers, 
and masts, and covered with 5}in. of teak planking. She 
is a three-masted schooner with yards, on the foremast, and 
carries an unusually large spread of canvas. 

She has two steel boilers, each 11ft. 6in. diameter and 12ft. 
long, with two corrugated furnaces ineach 3ft.10in. diameter, 
and 7ft. 4in. long. The total heating surface is 2661 square 
feet, and the grate surface 110 square feet. The pressure of 
steam is 160 lb. per squareinch. There is also a donkey 
boiler for driving the electric light engine, the steering and 
fan erigines, the refrigerator engine, the feed and bilge 
donkey, and the anchor winch, and also capable of working the 
centrifugal pump and air pump engine of the main condenser 
when the main engines are not going. The latter is one of 
the special requirements of yachting. 

The various auxiliary engines above mentioned may all be 
required when the vessel is in port or under canvas, and the 
main engines not going. To have the exhaust steam of these 
various engines puffing out of the side of the ship, or escaping 
on deck, would intolerable to a yachtsman ; the exhausts 
are therefore all suppressed by keeping the condenser in opera- 
tion, and moreover the steam hee by these auxiliaries taken 
from salt water in the donkey boiler is recovered as distilled 
water for make up feed for the main boiler. 
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Such vessels as the Zaria, making voyages of pleasure and 
exploration, reach parts of the world where repairs are 
impossible; for the greater preservation of the boilers, they 
are therefore fitted with Thompson’s patent combined circu- 
lators and feed-heater. Steam is supplied to this apparatus 
from the donkey boiler, and by means of it the temperature of 
the water in the main boilers can be considerably raised before 
lighting fires, and the lower part of the main boilers is made 
to heat up as rapidly as the upper part, thus avoiding the 
usually-experienced evils arising from unequal heating. When 
steam is up the apparatus is kept in action, taking steam then 
from the main boilers, acting as a feed-heater, and also by its 
injector-like character relieving the feed-check valves and 
pump-delivery valves to a t extent. 

The system of feeding the boilers is very complete. Each 
main feed pump has an entirely separate line of delivery pipe 
and its own check valve, and the donkey feeds cach also a 
separate line of feed pipe and check valve. Any pump can 
feed any boiler, and either pump is sufficient for both main 
boilers. Each check valve-box has a screw-down valve above, 
and ri ym of the working check valve, which is specially 
contrived for the —_— ae both of itself and its seat by 
spare duplicates, without any interruption. 

The funnel-lowering gear is worthy of attention, as it admits 
of a telescopic funnel being a raking funnel. There is an 
internal crossbar near the top of the sliding portion of the 
funnel. From this crossbar a hollow tube or leg comes down 
through the uptake into the stokehold ; it has a single pulley 
at its lower end which rests in the bite of a steel rope worked 
by & small crab, by which the funnel can be thrust up or 
lowered from below. When up it is secured by a —— lock 
plate. There are two powerful fans for assisting the draught 
and ventilating the stokehold, and steam‘can be maintained 
with moderately good coal to run full speed continuously. 





Bahu Sioain. Eng. 


The engines, the general arrangement of which is shown in 
our illustrations, have cylinders 20in., 30}in., and 5lin. 
diameter and 34in. stroke. These cylinders have only to 
drive the propeller, the air pump, feed pumps, and bilge 

| being worked by a separate engine, also illustrated, having 
| one cylinder 12in. diameter and 16in. stroke. The columns 
| of the main engines are cast in pairs, the guide surface being 
| on & web between them, not on the face of a single column. 
It is necessary to give more than usual stability to the engines 
of such @ vessel as the Zaria, on account of the heavy seas 
which for her size she is expected to encounter and the great 
spread of canvas causing a big list in a beam wind. The 
| duplicating of the columns effects this, and the bed-plate is 
unusually strong and specially bolted down for the same 
reason. In addition to the holding-down bolts in the flanges 
of the bed-plate there are ten strong steel bolts cottared 
below the engine seating and coming up through the full 
depth of the bed-plate, one on each side of each main bearing. 

The thrust block of the horseshoe collar type is formed 
with the bed-plate. The duplicated columns are particularly 
suited to the use of Joy’s valve gear, and the web between 
them being the guide surface can always be felt on the back 
to detect any sign of heating, and also cooled by water on the 
back in case of any heating. The crank shaft is in two por- 
tions, the union of which is effected by making the middle 
crank on Turton’s original patent with half the webs on the 
shaft and half on the crank pin, connected by bolts parallel 
to the webs. In case of any accident to the crank shaft this 
arrangement admits of the renewal of any portion of it with 
the least possible disturbance of the engines, it being only 
necessary to lift out the injured portion of the crank, not 
even disconnecting the engines from the rest. Moreover, the 





slight yielding or play between the parts which takes place if 
from any cause the fine of the shaft is disturbed is a sort of 
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safeguard against the incipient crack and ultimate fracture 
that would ensue toa rigid shaft under the same conditions. 

The valve gear of the engines calls for some special atten- 
tion. Joy’s gear is —, to the high-pressure and mean- 
pressure cylinders only. This is used for the sake of its 
accuracy, and in order to economise length in the engines. 
In detail it is made of remarkable proportions, with enormous 
wearing surfaces, joint pins of extraordinary length working 
in bushes in preference to adjustable brasses. With such 
surfaces it is expected years of work will be done before any 
adjustment or renewal of parts is required. The liability to 
disturbing the accuracy of the gear by letting together brasses 
has led to the — of large surfaces and bushes in locomo- 
tive work, and here that practice is magnificently applied to 
marine engines. The manner of making the steam chest 
cover joints on the  angae of the centre line of the spindle is 
adopted, enabling the valve spindle and valves to be removed 
all together, breaking only one joint. The valve has a 
circular back embraced by a ring or buckle formed solid on 
the valve spindle, thus avoiding any screws and nuts 
inside the casing, and consequently avoiding disturbance of 
adjustment or slacking back of nuts. The slide valves are 
cast iron, working on fine steel faces with large side-bearing 
surfaces, lubricated regularly by a very little oil under pres- 
sure. There is a steam reversing cylinder assisting the 
ordinary screw reversing gear, and, there being only the two 
sets of gear to reverse, the operation is very quickly and easily 
effected. 

The low-pressure valve is driven by a single excentric, loose 
on the shaft, and balanced by a cam driven ahead or astern 
by stops on the shaft. This will be recognised at once as an 
application of the old-fashioned slip excentric, so largely 
used by Messrs. John Penn and Sons and others in oscillating 
engines for paddle steamers. It was applied first to the low- 
pressure cylinder of a set of triple-expansion engines for the 
yacht Alvina by the designer of the Zaria’s engines in the 

ear 1887. Since that time experience with it has led to 
improvement, and very good results have been obtained in 
engines fitted with it. To prevent any backlash between the 
cam and the stops on the shaft a sliding clutch with one 
prong is provided. When fairly under way ahead this clutch 
is advanced by a lever, so that the prong occupies the space 
between the k gear stop andthe cam. The clutch is, of 
course, Withdrawn when the order to “stand by” is given, 
and kept out of gear while manceuvring the engines, in 
coming into harbour, or otherwise. There is no hand 
gear to shift this excentric from ahead to astern, as 
in the old - fashioned oscillating engines, it being quite 
unnecessary. Provision is made to insure the starting 
of the engines either way by the high-pressure and mean- 
pressure cylinders only, and in case of necessity a starting 
valve is also fitted to the low-pressure cylinder, and of course 
as soon as the shaft has revolved as much as the distance 
between the stops, the loose excentric commences to be driven 
in the proper direction. The weight of the valve is balanced 
by a balance weight in the Zaria and previous engines, but it 
is found that owing to the momentum of this weight, the 
wear on the pins of the lever by which it is actuated is greater 
than ordinary ——- for such pins will meet, and con- 
aay | very large hardened steel pins are now put in this 
gear, and it is contemplated to adopt a balance cylinder and 
steam instead of weight in future engines. The advantages of 
the application of this loose excentric arrangement are, first, 
simplicity, and reduction of the number of parts‘ secondly, 
ease in reversing, as only two sets of reversing gear have to be 
pulled over ; and thirdly, maintaining greater effect of steam 
and vacuum in the low-pressure engine, when the other 
two engines are being worked expansively, than would be if 
the low-pressure valve gear was operated in conjunction 
with the other two by the reversing gear. In con- 
nection with this arrangement it must be observed that 
the exhaust of the pumping engine through 8 two-way 
valve, by which it can be directed either to the condenser or 
into the receiver of the low-pressure cylinder of the main 
engines. On the steam pipe of the pumping engine there is 
8 reducing valve, whichis so adjusted that the steam supplied 
to this engine should exhaust at about the same pressure as 
appears in the low-pressure receiver when going full speed. 
Having this supplemental supply of steam to the low- 
pressure engine, it will be seen that considerable advantage is 
gained by having the low-pressure valve gear independent, 
and so that its cut-off is not reduced when the other two 
engines are notched up. 

The independent pumping engine and its functions have 
been before referred to. It will be seen from the drawing 
that the air pump is worked directly below the steam cylinder, 
and between the cylinder and the pump lies a crank shaft, on 
one end of which are excentrics for working two feed pumps, 
and on the other end excentrics for working two bilge pumps. 
The circulating pump is a centrifugal pump, and it can be 
made to draw from the bilge in case of necessity. There isa 
feed donkey with two feed pumps, and also two larger pumps, 
one for a deck and fire service, the other for circulation in the 
fresh water condenser for the ship’s use. Both these pumps 
are arranged to deliver through the main condenser in case of 
accident to the centrifugal pump, and both can also draw 
from the bilge if required. There is alsoa hand pumpin the 
engine-room serving to pump up the boilers or to pump out 
the sanitary tank or the bilge. All discharge pipes are below 
the water-line, to avoid any inconvenience to ts coming 
alongside. All are fitted with usual discharge valves, and in 
the case of the air pump discharge there is a special provision 
to detect and drain away any sea water that might find its 
way to the feed mg suctions in case of the air pump dis- 
charge valve leaking. 

The foregoing description has been designed to bring out the 
leading features of these engines specially designed for 
yachting service. Our engravings supply the place of a general 
description. It should be pon ht | that the propeller is a 
feathering one, Bevis patent. A speed of about 12 knots was 
intended in designing the Zaria and her machinery. This 
she can do and maintain at sea under ordinary circumstances. 
On most fairly conducted measured mile trials she has done 
12-67 knots mean speed, indicating close on 1000-horse power 
without including the pumping engine. The Zaria was 
designed for her owner, Count Stroganof, by Mr. W. C. Storey, 
of 18, Regent-street, and her machinery was designed for Mr. 
Storey by Mr. Ernest Latham, Mansion House-chambers, 
pe The vessel and engines were built by Messrs. Ramage 
and Ferguson, of Leith. 





a connection with the water supply and fire plant of 
M yham Abbey, the handsome Elizabethan mansion of the 
oie Ca a a fire —— is ape A formed on the estate, 
added to the means of roto dea eee 





LETTERS TO THE EDITOR. 
(Continued from page 257.) 


HOW A LOCOMOTIVE IS PROPELLED. 


Sir,—Please excuse my writing you with reference to some 
statements made by your correspondents, Mr. Andrew, ‘‘Q.” and 
Mr. Anthony 8. Bower. 

In Mr. C. D, Andrew’s letter of February 20th, his values for x 
are only correct if the connecting-rod is infinite in length. In his 
letter of March 7th he says: ‘‘ The crank pin is virtually moving 
in a horizontal line ;” this is quite correct, but so is the crosshead, 
therefore, they have both the same velocity, viz., the velocity of 
the crank pin ; because the connecting-rod is neither lengthened 
nor shortened. If this is the greatest velocity, then the latter part 
of his letter must be wrong ; because, Sir, he gives a construction 
for finding —_ where the piston is moving backward relative to 
the earth, that is, the piston has a greater velocity than the crank 
pin. In the same letter he says: ‘‘If the connecting-rod is of 
ordinary length . . . this intersection does not occur.” I 
venture to say, that had he drawn the curves to scale, he would 
not have made this statement. The statement is only true when 
the connecting-rod is infinite in its length. The construction is 
altogether wrong for the result desired. 

In ‘Q.’s” letter of 22nd February he makes the same mistake 
as Mr. Andrew with reference tu the maximum velocity. If ‘Q.” 
will divide one mile by the circumference of the driving 
wheel, he will get 240, the number of revolutions per mile ; multi- 
plying this 2 thoes , he will will get 960ft. as the distance moved by 
the piston relative to the cylinder in the mile. This 960ft. is the 
space over which the effort has moved, This is his own method 
for his marine example. ‘‘Q.” in his letter of 5th March, says 
that the engine will go backwards; I am of the opinion that it 
will remain at rest, and the driving wheels simply slip. 

Mr. A. S. Bower, in his letter of February 20th, gives the correct 
method for finding the velocity of piston for any particular angle 
of the crank. He is wrong in stating that the maximum velocity 
of piston occurs when the connecting-rod is at right angles to 
crank. He will find, on drawing the curve of velocities to scale, 
that there isa "per in each stroke where the piston has a greater 
velocity than the point just mentioned. It is a little nearer top 
centre and bottom centre than Mr. Bower mentions. No geome- 
trical construction nd ps been found for obtaining this point. It can 
certainly be calculated or found by trial. If Mr. Bower will please 
look to the figure of his 12th March letter, and find the instanta- 
neous centre for the position A, B,, and call it X,, and join X, 
with C,, he will find that C, is tending to go along a line rising 
quicker than B, C;, thus showing that OC; is increasing. The 
position of maximum velocity occurs when the line joining the 
instantaneous centre of the connecting-rod with the point where 
the connecting-rod produced meets O C,, makes a right angle with 
the direction of the connecting-rod, that is, when the angle X C B 
becomes a right angle, because then, for a very small movement of 
the rod, its centre line produced always passed through the same 
— inOC,. In fact, C, is moving along connecting-rod centre 
ine, Joun H, A. McINTYRE, 
2, Victoria-gardens, Glasgow, March 21st. 





Srr,—I suppose Mr. Bower is right about the rowers’ hands and 
the piston of a locomotive; at all events, I am unable to answer his 
arguments, But then I am thrown back on my original difficulty, 
and I want to know why a locomotive advances. t us suppose 
for the t that a | tive exists which has a wheel a mile 
in circumference and a piston stroke of 528ft. During the first half 
revolution I shall sup that the piston is advancing towards the 
front buffer;beam. The © ine proceeds for halfa mile, and at the 
end of that time the piston moved according to Mr. Bower half 
amile only. To me it is clear, that whereas at the outset the 
wwe was close to the back cylinder cover, and is now close to the 

ront cylinder cover, it has advanced through space 2640 + 528 = 
3168ft., while the back cylinder cover has moved through 2640ft., 
and assuming that the pressure equal ten tons gross, then the work 
done in dragging the cover forward is 26,400 foot-tons, and the 
work done by the piston is 31,680 foot-tons, and the difference 
equal 5280 foot-tons has been expended in propulsion. This 
is all quite clear. We now come to the return stroke. The 
cylinder cover advances through a distance of 2640ft., and the work 
done on it is 26,400 foot-tons as before. The piston also advances 
ar space, but only 2640 — 528 = 2112ft., and the work repre- 
sented by the effort tokeep it back is 21,120 foot-tons, and the differ- 
ence is, as before, 5280 foot-tons done on the train. This is all clear. 
But if we sum up the total energy expended during the first stroke, 
we have 31,680 foot-tons, while during the back stroke we have 
only 26,400 foot-tons. It is clear that it cannot be otherwise, 
because power is measured by effort multiplied by the distance 
passed over. But the — in the case cited passes over 528ft. 
more — in one half the revolution than it does in the other 
half. Of course what is true of a driving wheel a mile in circum- 
ference is true of any wheel. I have taken the great size simply to 
have big figures to deal with. If it is urged that the cylinder cover 
‘*takes up the running,” so to speak, then it appears that there is 
more work done on the cover than there is on the piston, although 
they pass through the same space per revolution according to Mr. 
Bower, and the revolutions are equal and opposite. Icannot quite 
see my way out of this puzzle. 

While I am on the matter of puzzles, I may name another which 
— me exceedingly. If a locomotive wheel was set spinning 
in the air and then dropped on a rail it would run forward, its 
advance being due to the circumstance that that portion of the 
wheel in contact with the rail would be prevented from revolving, 
while the top part would still be free, and so the wheel would 
advance. Now the puzzle to me is this: Let us suppose that the 
rim is symmetrical in section and divided up into segments or 
voussoirs ; let the circumferential velocity be 50ft. per second, and 
let each segment weigh 1lb. The energy in any given segment 
while the wheel was revolving in the air would be — 





64 
= 89 foot-pounds, omitting fractions. 

Now, as soon as the wheel comes to bear on the rail each seg- 
ment gives up its energy in turn, because it is brought to rest while 
in contact with the rail, and there are 39 foot-pounds abandoned 
to the rest of the wheel ; but the segment directly above is now 
moving through space, not at 50ft. per second but at 100ft., 


and the figures stand ~ = 156 foot-pounds. Where does the 


difference come from? How can 391b. be made to grow into 
1561b.? Will Mr. Bower or some other reader enlighten me ? 
March 21st. Q 





ENGLISH AND AMERICAN LOCOMOTIVES. 


Sir,—I am at a loss to conceive on what utterance of mine you 
base your assertion that I ‘quietly assume that I understand how 
the traffic of the London and North-Western Railway ought to be 
worked better than those who actually control it.” I stated that 
the North-Western is in the habit at certain hours of the day of 
dispatching batches of three expresses down the same road within 
a few minutes of one another, because English engines at English 

eds are not capable of taking the weight of traffic offering at 
these hours in less than three trains, I further expressed the 
belief that American engines could take the whole lot in two trains. 
You say the trains have different destinations. Of course they 
have, ultimately ; but the destination of all of them is the same 
for over eighty miles, and for two-thirds of them for nearly 160. 
Further, you suggest that there are traffic reasons justifying the 
division. I can only say, that in the course of innumerable con- 
versations with those ‘‘ who actually control” that traffic, I never 
heard those reasons put forward as the grounds for the division ; 





and that Mr. Finlay’s book, and his paper at the Paris Conference, 
certainly tell a different tale. Asfor your statement that “‘ the con- 
venience of the public is more studied on English lines than on those 
in any other country in the world :” (a) 1 never said or implied it 
wasn’t ; (b) that is a matter not of locomotive construction, but of 
traffic management; (c) if you really think that the Liverpool 
public has its convenience studied by starting a train at 4.10 p.m., 


while a train at 4 p.m. would be obviously inconvenient, all 1 can 
say is that I am sorry not to be able to agree with you. 
March 22nd. W. Mz A. 


[ (1) There is no conceivable mechanical reason for not building 
engines competent to take forty passenger coaches in a single train, 
as well as the normal engine takes twenty ; (2) such engines are not 
built or made in this country ; (3) in our opinion such engines, are not 
built because traffic managers believe that they would not serve 
their purpcse on the whole so well as existing engines ; (4) our 
correspondent’s remarks involve the assumption that Mr. Finlay, 
for example, does not know how the traffic of the London and 
North-Western Railway should be conducted as well as ‘‘ W. M. A.” 
does; (5) we cannot find anything in his present letter to refute this 
very obvious contention, and for the present we must continue to 
place our faith in such men as Mr, Finlay.—Ep. E.] 








THE LONDON ASSOCIATION OF FOREMEN 
ENGINEERS AND DRAUGHTSMEN. 


THE usual monthly meeting of this Association was held on 
Saturday, the 5th March, in the Cannon-street Hotel, when the 
President, Mr. F. J. Garnish, occupied the chair. After the usual 
business had been transacted, Mr. W. T. Coates gave his promised 
lecture on ‘‘ Workshop Management.” He said it might be well 
to consider to what end an engineering workshop is carried op. 
and although it seems hard to deprive us of the romance aszociated 
with engineering, there is no doubt the principal object in view is 
commercial gain. The amount of profit is simply the difference 
between the cost of construction and the market value of the 
machinery when complete, and this is usually in proportion to the 
amount of knowledge and skill brought to bear on the processes of 
production. With all our knowledge and science we are in the 
position of those who prepare a product to sell; and although a 
machine may be mechanically correct and symmetrical in all its 
parts, if it has not a commercial value it is as much a failure as 
though it were mechanically wrong. The best managed works are 
usually small, where one man has all under his eye ; but when they 
expand until several are required to supervise, a more or less 
elaborate system has to be organised. Some managers dislike 
system, and think it means more work for them than is involved 
in the regular business of which a system is simply an adjunct. 
This, however, is not correct, as system is not work, but is a law 
of action for reducing work. System is the result of two rigid 
laws, a place for everything and everything in its place, and 
specific linesof duty for every man, One of the first steps in shop 
organisation is assorting the tools, and the present system seems 
to be to put all tools of the same size and class together. This 
may suit some classes of work, but for others it is quite unsuitable, 
as many parts of machines require work done on various tools, and 
it saves cost of transport of work to have different classes and 
sizes of tools ther. It is best to plant the tools so that the 
work needs little moving about—symmetry is not system, and 
system is preferable, as it saves money in cost of production. 
en we consider how large an item the cost of transport of parts 
forms in the cost of production, it is surprising how little con- 
sideration has been given to it. Power is not always cheaper than 
hand labour, and seldom is cheap for light work. It is best for 
vertical lifting, but hand labour is best for horizontal movement. 
Vertical handling costs less than horizorttal, and except for heavy 
work fitting is done cheaper on upper floors. Mr. Coates in 
discussing the arrangement of the different departments, 
said draughtsmen did not always study cost of production 
sufficiently, and an efficient designer should have a know- 
ledge of practical work, as nine-tenths of the faults and 
failures in moulding are due to bad designs. A workshop 
drawing should be an illustrated memorandum so clear and 
complete that skilled workmen can produce the part or machine 
without further explanation from the draughtsman. The pattern- 
maker should understand that his principal business is to make 
tools for the moulder to use in the production of castings, and both 
should discuss proposed arrangements so that good castings may 
be produced at a moderate price. In the machine and fitting 
shops the question of making parts to a size is an important but 
difficult one, as all gauges deteriorate each time they are used, and 
it is necessary frequently to compare tools, &c., with a standard 
measure. Efficient lining out of work is also very important, and 
a — centre line should be put on and kept on as long as 
possible for reference during the progress of the work. Workmen 
frequently have an idea that a good job must necessarily take a 
long time, which is often quite a mistake. They will use a feed 
of 120 per inch where 16 would be far better, for asa matter 
of fact a long hole cannot be drilled or bored parallel with a slow 
feed, and small cylinders can be bored parallel at 16 per inch, but 
not at a slower rate. When repairs to tools and shop machinery are 
re it is best to get them done at once so as to have all in 
good order, and not in a makeshift condition. In giving out 
orders for work it is best to have detailed lists of parts written out 
by the draughtsman to give to the different foremen, so that all 
may know what is required, and the machine when almost 
completed may not be delayed for some small details. A good 
system is of the utmost advantage, but it is better to have 
even a bad system adhered to than no system at all, and there is 
little satisfaction in turning out a perfect machine and find it cost 
10 per cent. to 50 per cent. more than it ought. 
An interesting discussion followed, and a vote of thanks to Mr. 
Coates for his instructive lecture terminated the proceedings. 








THE JUNIOR ENGINEERING SocrETy.—On Friday evening, ilth 
inst., a largely attended meeting of this Society took place at the 
Westminster Palace Hotel. The paper read was on ‘The 
Principles and Action of a Direct-acting Steam Pump” by Mr. F. 
W. Page. After referring to the introduction of direct-acting 
pumping engines in America, and to their principles, the author 
showed by aid of diagrams the difference between the flow of 
water in the pipes from a direct-acting pump and from a rotative 

umping engine with cranks at right angles, the comparison being 
in favour of the former, the general advantages of which system 
were pointed out as consisting of economy in foundation work, 
light holding down only being necessary, as the strains of the 
machine are self-contained ; comparatively small amountof friction ; 
and economy of fuel consumption. In connection with the latter 

ints reference was directed to the methods employed for con- 

ucting trustworthy engine trials. A lengthy description followed of 
the Worthington high duty pumping engine, the action of the 
differential compensating attachment being explained. It was 
shown how by its means the surplus energy accumulated during 
the first half of the stroke was exercised during the second half, 
and how it also provided against variations of steam pressure, of 
load, and of e of expansion. The effect of a sudden burst in 
the mains taking place was considered. Attention was drawn to the 
contrast between the almost noiseless working of a Worthington 
high duty pumping engine and the knocking of a Cornish or 
rotative engine. The author expressed anticipation of the time 
when the present cumbrous engines of the beam type would be 
entirely superseded by those of the greatly superior direct-acting 
principle. The meeting concluded with a vote of thanks to the 
author, and the announcement of the ensuing visit of the Society 
on Monday afternoon, 28th inst., to the locomotive, carriage, and 
wagon works of the Great Eastern Railway, Stratford. 
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IMPROVED MARTIN-ANCHOR 


MESSRS. JOSEPH WRIGHT AND CO., TIPTON, PATENTEES AND MAKERS 





IMPROVED MARTIN-ANCHOR. 


Asovt thirty years ago Messrs. Joseph Wright and Co., of 
Tipton, introduced the now well-known Martin’s patent 
anchor, an entirely new principle, to the shipping world. 
They were the original makers to the patentee, Mr. Claude 
Martin, the merits of the invention being at once recog- 
nised, the British and most foreign Governments were not 
slow to avail themselves of this new form of ground tackle, 
which in course of time has almost entirely superseded the 
clumsy and unsafe anchors that had to be relied on in the 
past. Improvements in details suggested themselves from 
time to time which were adopted, increasing the efficiency of 
the anchor, and now to-day, as the further result of the long 
practical experience of the makers, we have a new patent 
anchor, as shown in our illustration. Some idea of the 
enormous strength of this anchor may be gathered from 
the fact that one has been lately tested to destruction at 
Lloyd’s public machine, and stood the test of 400 per cent. 
above Admiralty proof before showing the slightest frac- 
ture, the official certificate of which we have seen. The 
anchor weighed 2cwt. 2qr. 14lb. The proof stress is 
5tons 2cwt. 2lb., and with this there was no measurable 
deflection. The final stress was nearly 26 tons, under 
which immense strain the anchor began to give way by 
bending. Such a test is, we believe, quite unparalleled, and 
is obtained by the tripping plates pressing on the broad 
shoulders of the shank. 

_ The shoulder bearings for the tripping plates are, however, 
in no way essential. They are, indeed, but an additional 
security. The tripping plates are put on over the flukes, the 
square hole in the plate admitting the fluke diagonally. 
The plates are then secured to each other by two powerful 
steel bolts, each of which passes through a steel sleeve dis- 
tance piece. This sleeve takes a bearing on the shank, and 
cannot be broken. It is, it will be seen, with the pin inside 
it, in double shear, and is probably the strongest part of the 
whole structure. 

The tripping plates are themselves very massive, and of a 
form which renders it impossible for the anchor to drag, no 
matter in what position it falls. As the anchor is so simple 
in construction, and every part of it disclosed to view, there 
is no liability to any part becoming choked with rust or sand, 
as in anchors made under the earlier patents. 

It may interest the mercantile marine and others, who 
may wish to stow their anchors in the hawse pipes, to 
know that this works perfectly as a stockless anchor, having 
stood the severest tests with every success. The anchor is 
made from solid wrought iron ingots, and machined all 
over. By the use of special plant, however, laid down for 
the purpose, the anchor is now being sold, we are informed, 
at fully 20 per cent. reduction on previous selling prices, 
while the cross of the anchor is made of cast steel, where the 
lowest price is a consideration. This anchor has already 
been supplied to several Governments and steamship com- 
panies, and Messrs. Wright and Co. are, we understand, now 
engaged on large orders for foreign navies. It would appear 
that every confidence can be placed in this anchor. 








ANOTHER STEAM TURBINE. 


THE problem of ymenyne J a thoroughly practical and efficient 
rotary engine has been tackled by a great number of inventors 
and engineers without anyone having apparently succeeded in 
solving it in an absolutely satisfactory manner. Don, the Ameri- 
can, and Parsons have perbaps got as near as anybody to the 
solution of the question, having adopted the steam turbine 
principle. 

The ingenious and indefatigable Swedish inventor, Dr. Gustaf 
de Laval, whose inventions in creamers and other dairy appli- 
ances are known all over the world, has for a series of years 
been engaged on the rotary engine question, publicly exhibiting 
a steam turbine in connection with his separator as long ago as at 
the large Stockholm Agricultural Show in 1886. He has since 
then followed up the matter, both in theory and practice, and 
considers now that he has attained a good result, on which he 
gave an address at the last meeting of the Institute of Inventors 
in Stockholm. 

His 5-horse power rotary engine consists of a small axial turbine, 





in which the steam moves almost parallel with theaxis. Thesteam 


|* 


is let in through one or more mouthpieces, which gradually widen 


towards the turbine. 
construction, whereby it is distinctly different from others, and 
which has been opted so as to let the steam completely 
expand, and thereby give it the greatest possible vital power 
in it comes in contact with the turbine wheel. This wheel, 
which is of steel or aluminium bronze, has an outer diameter of 
only 10 cm., and is attached to an axis of 10 mm. diameter. 

The enormous speed with which the steam rushes in is attri- 
buted to the turbine, which is made to rotate with a speed of 
30,000 revolutions in the minute, or 500 revolutions in the second. 
This is its ordinary speed, but it has, by way of experiment, been 
raised to between 50,000 and 60,000 revolutions in the minute. 

The transmission from the turbine is effected 
wheel gearings, which rotate in oil, and through the medium of 
which the speed can be reduced as desired. e steam pressure 
which he has hitherto used is about that of five atmospheres, 
but the turbine works satisfactorily with a pressure varying 
between thirty-one and forty atmospheres. The regulator differs 
from an ordinary Watt’s centrifugal regulator principally by half- 
cylinders having taken the place of balls. 

Numerous obstacles and difficulties have placed themselves in 
the way of the inventor, but one of these has far exceeded the 
others. The economical working of the invention necessitated an 
unusual speed of rotation, and this again that the rotating system 
was completely centred whilst in motion. Otherwise the turbine 
might be flung from its place, or its axis, in any case, might bend 
and at once destroy the bearings. The problem has been solved in 
the simplest possible manner. The inventor has used the tendency 
of the turbine and its axis to rotate round its own centre of gravity 
a tendency which, of course, increases with the speed of rota- 
tion. He has simply made the spindle of the turbine so thin that it 
will adjust itself in accordance with its centre-seeking tendency, 
without causing too great a pressure in the bearings. Thus he 
overcame the test obstacle in the way of obtaining great speed 
of rotation and profitable working. 

With regard to the latter, it is stated that the consumption 
of steam with the present construction amounts to 23 kilos. per 
horse-power per hour, but that it, by means of already completed 
improvements, can be reduced to 13 kilos. per horse-power per 
hour—an improvement which will shortly be generally adopted. 
The consumption of coal per hour and horse-power amounts to 
3°3 kilos. As compared with recent trials at Plymouth with 
regard to one-cylinder engines for small power this was very 
favourable, as the best results at the latter place were with a 
6-horse power, which consumed 21°5 kilos. steam per hour and 
horse-power. In practice such a small consumption per hcrse- 

wer by such small engines is quite an exception ; and Dr, de 
Laval hardly thought that 13 kilos. per hour and horse-power for 
a 5-borse power motor had been seriously thought of before. 

De Laval’s new turbine claims, consequently, to be more 
economical than, or at least, fully as economical as the smaller 
engines hitherto used, in addition to which fact several marked 
advantages are claimed for it. It is, in the first instance, much 
more simple than an ordinary engine, which of course consists of 
far more parts than this turbine. Secondly, it requires a much 
smaller space, and is much lighter than an ordinary engine of same 
power. Nor does the turbine cause any vibration, as all the 
motive parts have an evenly rotating movement, and are com- 
pletely balanced. 

A special use of the steam turbine will, thinks Dr. de Laval, be 
in connection with the working of dynamos and other rapidly 
rotating machines. He also thinks it will be well adapted for 
marine purposes on account of its even motion and small require- 
ments as to space. Several turbines have for some time worked 
satisfactorily in Stockholm, eight having been fixed during the 

resent year, and in Dr. de Laval’s experimental workshops one 
been running for two years and a-half. 








Royat InstiTUTION.—The following are the lecture arrangements 
after Easter:—Professor T. G. Bonny, two lectures on ‘‘The 
Sculpturing of Britain—its later Stages” (the Tyndall lectures) ; 
Mr. Frederick E. Ives, two lectures on “ Photography in the 
Colours of Nature ;” Professor R. C. Jebb, M.P., three lectures on 
**Some As; of Greek Poetry ;” Professor Dewar, four lectures 
on ‘The Chemistry of Gases ;” M. R. G. Moulton, three lectures 
on *‘ Faust ;’ Mr. E. Dannreuther, four lectures on ‘‘J. 8, Bach’s 
Chamber Music” (with many musical illustrations) ; Professor H. 
Marshall Ward, three lectures on ‘‘Some Modern Discoveries in 
Agricultural and Forest Botany” (illustrated by lantern). The 
Friday evening ti ill be r d on April 29th, when a 








ngs wil 
discourse will be given by Dr. William Huggins, on the ‘‘ New 
Star in Auriga ;” succeeding discourses will probably be given by 
Captain Abney, Dr. B. W. Richardson, Mr. J. Wilson Swan, Sir 
James Crichton-Browne, Mr. Ludwig Mond, Professor Dewar, and 
other gentlemen. 


This is one of the main points of de Laval’s | 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


THE ‘‘holiday” in the coal trade has affected this district for a 
longer period than in many other parts of the kingdom, for, to the 
surprise of the men, the Cannock Chase Colliery owners refused at 
the commencement of the week to allow the pits to be reopened, 
and not until to-day—Thursday—have they allowed the men to 
begin. The attitude of the Cannock Chase masters is understood 
to have been dictated by an absence of contracts sufficient to 


by means of cog- rea ng nce gperemee restarting last Monday, and by their mostly 


| longer suspension than a week, 


ments when the strike commenced for a 
Under these circumstances, 
therefore, 16,000 men who had expected to return to work at 
the commencement of the week have been unable to work until 
to-day, and this has disorganised trade more extensively than had 
been at first anticipated. The men have resented the enforced 
stoppage as well as they could by declaring that they will submit 
to no rearrangement of the terms of work existing before the strike 
and that they will abide in its entirety by the resolution of the 
Federation, to work only five days a week on and after the 11th 
April. The position is not a pleasant one for the masters, but they 
will doubtless know how to protect their own interests, 

The miners general!y throughout North Staffordshire returned 
to work on Monday. In some cases the supply of labour was over- 
abundant, and had to be turned back. At the Lo mn Hall 
Colliery it is not known when the resumption of work will be 
possible, as the ventilation of the pit has not been effectually 
restored after the recent ‘‘gob” fire. At the potteries of the 
district work is still going on. 

The ironworks which were put to stand last week in the South 
Staffordshire district have this week been mostly re-started, though 
some inconvenience has still been experienced by the works who 
were dependent for their coal supplies upon the Cannock Chase, 
The works which have been re-started include the three large iron- 
works at Wolverhampton of Messrs. John Lysaght, where some 
17,000 ironworkers and labourers are engaged, all in the manufac- 
ture of sheet iron. This firm are expending about £30,000 in 
putting down new plant at the Osier Bed Works, Twenty-four 
additional furnaces are being here erected with mills and steam 
hammers, and the work is being pushed forward with considerable 
rapidity. Twelve additional boilers are being fixed to provide 
steam for the ‘‘ new side” to the works, 

Demand in the iron trade shows little if any improvement, and 
on ’Change this afternoon in Birmingham, and yesterday in 
Wolverhampton, there was general complaint at the paucity of 
orders, and the lowness of current prices. Some of the marked 
iron makers, however, are credited with having booked more orders 
recently for their special makes, and the demand for plates for 
oe and bridge building has become stronger. The sheet iron 
makers are still very quiet, and in this department trade has not 
been so bad for two or three years. 

Iron masters state that with the present price of fuel and wages 
it is impossible to make iron at a profit, even under the best of 
management, and the long depression has made a severe strain 
upon ironmasters’ capital. No compensating advantage can be got 
in the prices of manufactured iron for the high rates which have 
to be paid for coal and other dead charges. It is well known that 
it is only with the greatest reluctance that some ironmasters can 
be persuaded to continue their works. Prices of coal are a little 
easier this week in consequence of the resumption by the 
colliers. Some of the largest West Bromwich colliery firms have 
officially announced a reduction of 1s. per ton, and in Shropshire 
house coal has fallen 2s. per ton. No difficulty is now experienced 
in getting coal, but ironmasters are assured by colliery owners 
that there will be no reduction below the prices prevailing previous 
to the strike. : 

Prices for best iron are based on the £8 quotation of’ the 
marked bar houses, and £8 12s, 6d. by the Earl Dudley Iron Com- 
pany, and £7 for second branded quality bars. Merchant bars are 
generally £6 10s,, and common bars are £5 12s. 6d. to £6. Steel 
lock strip, bought largely from the North of England, is £7 10s., 
delivered to local consumers. Steel sheets from Wales for the lock- 
makers, cut to lengths, £9 5s.; and bar iron of local production, 
rolied bright for lock bolts, £6 12s. 6d. But for the necessity of 
being rolled with a surface to eave labour at the lock works, the 
same iron could probably be bought for £6 2s. 6d. ae 

Sheet iron is very quiet at £7, or rather less for galvanisers 
singles, £7 5s. upwards for doubles, £8 to £8 5s. for trebles. Hoops 
are £6 12s, 6d.; gas tube strip, £6 7s. 6d.; boiler-plates, £9 up- 
wards; common plates, £8 upwards, y caf 

In anticipation of the April quarterly meetings, pig iron con- 
sumers, now that the coal strike is over, are beginning to make 
inquiries for fresh supplies of iron. The inquiries are not at 
present very pronounced, but they exist, and with the next week 





Marcu 25, 1892. 


THE ENGINEER. 


267 





—— 





—— 


ey are expected to expand considerably, Consumers 
ens Tike to Get their contracts made before the ironmasters’ 
ov arter-day, and this is the explanation of the present buying. It 
Z admitted, however, that demand would be much more active 
wore it not for the dead condition of the iron trade. Pig iron 

rices to-day were easy at 43s, 6d. to 44s, for Midland—North- 
mpton and Derbyshire—sorts delivered to works, and 47s. 6d. to 
48s, for Lincolns. Staffordsbire pigs were 62s, Sd. for hot-air all- 
mines, 100s. for cold-air ditto, 45s. to 47s. 6d, for good part-mines, 
and 378, 6d, to 38s, 9d. easy for cinder iron, Hematites are 58s, 
upwards for good West Coast forge sorts delivered here. 

In the North Staffordshire iron trade makers do not appear to 
bave suffered much inconvenience from the stop week, as un- 
fortunately at the present time trade is exceedingly quiet, and 
but little pressure is being experienced from any quarter ; in fact, 
it is a long time since demand was at so lowan ebb, Prices under 
the existing state of things are by no means firm, as underselling 


is very prevalent. Normal quotations are—Crown bars, £6 to 
£6 5s., delivered, A steady call is experienced for pigs of most 
descriptions. 


Engineers are in moderately active employment, and the demand 
for sume classes of machinery is sufficiently regular to keep the 
men going full time. The makers of large sizes of chain are in 
receipt of plenty of orders, The bolt and nut trade is sufferi 
from excessive competition, owing to the insufficiency of deman 
relatively to the enormous productive power of the branch, which 
bas been greatly extended by the introduction of American and 
other labour-saving machinery, In hand-made rivets business is 
rather more profitable, but the erg! spike branch is very dull. 

Ata meeting of the directors of Alldays and Onion’s Pneumatic 
Engineering Company, held during the week, a dividend at the 
rate of 10 per cent. per annum was declared. 

The wrought iron tube trade has not been so quiet for nearly 
twenty years, and for the moment buyers would almost seem to 
have forsaken the district, with the result that the hands have very 
little work to execute, 

Some recovery is apparent in the demand for miscellaneous hard- 
ware from Brazil and the River Plate, but trade with Australia, and 
especially Melbourne, is reported dull and unsatisfactory, United 
States orders are fairly up to the average of the season, and there 
are symptoms of revival in the Canadian and North of Europe 
markets. A good deal of complaint is heard on all sides of the 
impossibility of doing a profitable business with America in many 
lines since the enforcement of the McKinley tariff, and business 
witl Spain, Italy, France, and other continental countries is also 
suffering a good deal from similar causes. Staffordshire manufac- 
turers remark strongly upon the evidence which is afforded of the 
increasing introduction of continental manufactures into England, 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester.—The continued unsettled outlook throughout all 
branches of the —— and iron trades of this district still 
stands in the way of any possible improvement which might other- 
wise be brought about, Makers, manufacturers, merchants, and 
consumers all show a disinclination to enter into any transactions 
beyond what are necessary to cover actual known requirements. 
On the one hand, | and fi ers, with no early 
prospect of any material relief as regards the present cost of 
production, are quite unable to reduce prices further, with a view 
of stimulating business; and on the other, merchants and con- 
sumers, with the generally depressed prospects of trade, buy only 
very cautiously, in the smallest possible quantities. The close of 
the coal crisis has, it is true, removed any further anxiety as 
regards fuel — in this district, but the strike of miners in 
Durham has still a 7 serious disturbing effect, and there is a 
vague but very general sort of apprehension of further labour 
troubles to follow, which creates quite an uneasy and anxious 
feeling as to the future. 

The Manchester Iron Exchange on Tuesday, was fairly well 
attended, but only a very restricted inquiry was reported, either 
in raw or manufactu material. So far as local and district 
brands of pig iron are concerned, prices, although firm at late rates, 
remain without quotable change. For Lancashire pis iron, makers 
still quote on the basis of about 45e. for forge to 46s. for foundry, 
less 2}, delivered Manchester, but little or no business is 
being done at these figures. A number of the Lincolnshire 
and Derbyshire furnaces remain out of blast, and some 
of the makers are indifferent about quoting at all for the present ; 
but where they are prepared to sell, prices remain practically 
unchanged, incolnshire iron can be readily bought at about 
43s, 6d. for forge, to 44s, 6d. and 45s. for foundry, with Derbyshire 
obtainable at from 45s. for forge, to 47s. and 48s, for foundry, 
less 2}, delivered Manchester. For outside brands, prices remain 
somewhat irregular. Middlesbrough has necessarily been forced 
up by the strike of miners in Durham, and for good-named foundry 
brands makers have been quoting about 47s, 4d., net cash, delivered 
Manchester; but with the fluctuations in warrants, and with 
ordinary brands obtainable in the open market at very much lower 
figures, there is necessarily a want of confidence in prices, and at 
oa quotations there is practically little or nothing being 

one, 

For Scotch iron, makers’ quotations remain about the same as 
last week, Eglinton being still quoted at about 48s., and Glengar- 
nock at 50s. net, prompt cash, delivered at the Lancashire ports; 
but there is iron to be bought through second hands at 6d., and in 
some instances ls., aed ton under these figures, 

As regards manufactured iron, makers still report only a very 
slow business coming forward, the chief inquiry being for bars. 
Prices remain unchanged, Lancashire bars averaging £5 17s, 6d., 
and North Staffordshire £5 17s. 6d. to £6 per ton; sheets, £7 5s. 
to £7 10s. for ordinary merchant, to £7 12s, 6d. to £7 15s. for 
gal ising descriptions, with the usual extras for doubles; and 

oops, £6 7s. 6d. for random, to £6 12s, 6d. for special cut lengths, 
delivered equal to Manchester or Liverpool. 

The steel trade continues in a depressed condition. Ordinary 
foundry hematite is quoted at about 56s, 6d., less 24, and steel 
billets about £4 10s. net cash, delivered in the Manchester district. 
Steel boiler-plates meet with not more than a moderate inquiry, 
and, although makers in some instances still hold to £7 5s, as the 
minimum quotation for delivery in this district, £7 2s. 6d., in the 
ro ad of cases, has been readily taken for all-round specifica- 
ions, 

In most branches of engineering, lessening activity continnes to 
be reported, and, except where establishments have work of a 
special description to keep them going, new orders are not coming 
forward in anything like sufficient quantity to replace contracts 
running out, 

The “ crisis” in the coal trade is not only over, but, as the re- 
sumption of work at the collieries has been followed by a very 
general stagnation of further demand for the present, and, in the 
place of merchants and consumers being so pressingly anxious to 
get in extra supplies, colliery proprietors in many cases have 
now far more coal on hand than they can just now dispose of. In 
the present position of the market, it is difficult to form any really 
accurate estimate as to the actual condition of trade, and it will be 
a week or so before business gets back into its ordinary run. 
Merchants and consumers, in a great many cases, have still 
considerable stocks to work off, and in the meantime only a very 
limited demand can be looked for. Here and there an attempt 
has been made to maintain some portion of the recent advance, 
but this has been quite unsuccessful, and prices have speedily 
returned to the rates which were ruling previous to the 
recent excitement in the market, At the iy mouth best 

igan Arley ceals do not average more than 12s. 6d. per ton; 
Pemberton four feet, and second qualities of Arley, 10s. 64. to 11s.; 
and common round coal, 9s, to 9s, 6d, perton, Engine classes of 











fuel, upon which prices showed the greatest advance, are now the 
most plentiful in the market, and burgy can readily be bought at 
6s. 6p. to 7s., best slack at 5s, 6d., and common sorts at from 
8s, 6d. to 4s, per ton at the pit. 

In the shipping trade there has been very little doing, and 
the —_ prices, which a week or so back had to be paid to secure 
supplies, have altogether gpa and steam-coal is now offer- 
ing freely at the ports on the Mersey at from 10s. to 10s. 6s, per 

in. 


Barrow.—There is but a comparatively small trade doing in 
hematite pig iron, and the orders for prompt delivery are all bein 
dealt with out of stocks, and makers } ros cleared the stocks whic 
had accumulated in their yards, in making deliveries on account 
of old contracts. Warrant iron has been selling at 47s, 8)d. net 
cash, and makers are quoting 50s. in many instances for mixed 
numbers of Bessemer net f.o.b, ; but many makers have ceased to 
quote, in consequence of their furnaces being out of blast. Only about 
six of the forty furnaces in blast in the district are producing iron, 
the rest being damped down, owing to the scarcity of coke through 
the Durham strike. Some of the furnaces are far worn out, and it is 
ees they will not be relit until they are relined. The Maryport 

ematite Co., whose affairs have been under the management of 
Mr. W. B. Peat, accountant, has determined to blow out 
the only furnace of four which has been in blast lately, in con- 
sequence of inability to make profit at present prices. The 
position of many of the works in West Cumberland is very 
unsatisfactory, and some new basis of operations to realise a profit 
are needed to insure the stability of some of those works which 
have for years been engaged in the trade, and at one time 
made big profits. 

At the Solway Hematite Ironworks the new furnace in course 
of erection is almost finished, and is expected to be put in blast 
shortly. The men employed at these works have accepted a 
10 per cent. reduction, so that the furnace which was to be put 
out will be kept in blast, if fuel can be obtained in sufficient 
quantity. 

The Parton Hematite Company’s two furnaces near Whitehaven, 
which have stood idle for a long time, are to be dismantled. 

There has been a great demand for store iron, and hematite 
warrants have been reduced during the week by 6218 tons, and 
now represent 117,441 tons, or 26,646 tons less than on January Ist. 

The steel trade is very quiet, and orders from all quarters are 
slow, especially in the Bessemer department. The rail mills are 
stopped, along with all other departments of the steel trade, 
except the Siemens furnaces and the plate mills, which are busy 
and likely to remain so on good orders, y pad for shipbuilding 
material. Rails of 60 1b. to 90 lb. are at £4 5s. per ton, ship-plates 
are at £6 5s., angles at £5 10s., and boiler-plates at £6 17s. 6d. 

cee, and engineers are busy, but do not report any new 
orders, 

Iron ore is in quiet demand, and at many of the pits a stoppage 
of operations has taken place, but at others this is im ible, the 
consequence being that as the consumption is so small stocks are 
increasing. 9s, per ton is the quotation for ordinary qualities of 
ore at mines, net, 

The shipments of pig iron and steel from north-west coast ports 
for the week represent 20,840 tons, as against 19,270 tons in the 
corresponding week of 1891—an increase of 1570 tons. The ship- 
ments to date represent 185,838 tons, as against 200,122 tons during 
the same period of 1891—a decline on 1892 of 14,284 tons. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE strikes of miners and engineers and their effects upon other 
industries continue to be the chief subject of attention, and 
ordinary business is practically suspended—in fact, no one even 
talks about it or thinks of doing any, and it is a surprise to 
receive an inquiry, much more an order. When we consider 
that not less than 130,000 workmen are totally idle in this dis- 
trict as a result of strikes, it is no wonder that trade is paralysed. 
There are 20,000 men out of employment through the strike of 
engineers on the Tyne and Wear, the stoppage having already 
las' over seven weeks, en there is the more gigantic 
miners’ strike in Durham, which is now in its second week, and 
in which — 90,000 men and boys are engaged, and as a 
result of which nearly 3900 blast fur » 5000 ironst 
miners, 6000 finished iron and steel workers, and many others at 
the foundries, limestone — &c., are unwillingly idle, while 
there is not only no likelihood of their early resumption of work, 
but the probability, indeed the certainty, is that more will have 
to cease operations next week. What the effect upon trade is may 
be quaged by the fact that last week—the first of the miners’ strike, 
the receipts of the North-Eastern Railway Company, which has 
the monopoly of the trade of the district, fell to £81,736, a decrease 
of £47,214 from the return for the corresponding week of last 
year, the decrease in the carriage of minerals alone being £29,760, 
and in goods £14,257. The coal shipments from Sunderland were 
of extremely small extent, while from Tyne Dock last week 
only 12,185 tons of coal were exported, against 95,850 tons in the 
corresponding week of last year, and of coke 712 tons, against 7981 
tons, and some of this coal was sent from Northumberland. Of 

urely Durham coal the tonnage was even smaller than it was at 
Bondoriand. The next returns will be even worse, because there 
are now only two or three collieries working. Last week there 
were at least 10,000 miners working at the pits of employers who 
not members of the Masters’ Association; but though these men 
were receiving the old rates of wages, and had no quarrel at all 
with their employers, the Miners’ Executive would not allow them 
to continue at work, and all the 10,000 were ordered to desist. 
This they had to do in many instances against their will. Such a 
measure as this has never before been resorted to. The miners 
are very intolerant with respect to those who presume to do any- 
thing at the pits, and at a number of places they are resorting to 
intimidation. Such tactics are indefensible, and must alienate 
from them the little sympathy which the public have for them. 

Another new age in their conduct of the struggle is their 
refusal to allow the enginemen to keep the pumps going. Hereto- 
fore it has been an understood thing that all the men necessary to 
keep the pit from being flooded, and for maintaining the ventila- 
tion, should continuetheir occupation during a strike, but this time 
the Executive of the Miners’ Association are, by stopping such men 
as these, doing their best to ruin the pits, For theirown sakes as weli 
as for those of the masters, -— are pursuing a bad policy, because if 
some of the pits once become flooded they will not be reopened, as 
it will not pay to clear the workings of water, owing to the small 
quantity of coal yet to be won. In any case, where pumping 
operations have had to be stop in wet collieries, it will be 
weeks after the termination of the strike before coal-getting can 
be fairly resumed, and the men are just making a “ty for their 
own backs, At pow: Ane the collieries the officials themselves are, 
for the present, working the pumps and fans, and even they are 
not allowed to do it without molestation. The miners think that 
by thus attempting to ruin the pits, they will the more quickly 
force the hands of the masters, but by such arbitrary action they 
are injuring themselves. There does not now exist the least doubt 





that they will have to goin at a considerably larger reduction of 
Ww than the employers would have been dis to be content 
with before the strike commenced. As re 8 the blast furnaces, 


thecontinuation of the strikehas this week led to the damping down 
ofsixteen more, viz.: Acklam Iron Company, three ; Walker, Maynard 
and Co., Redcar Ironworks, two; Cochrane and Co., Ormesby Iron- 
works, three; N. Whitwelland Co., Thornaby Ironworks, one ; Carlton 
Tron Co., two; Consett Iron Co., five. This leaves out of the eighty- 
three in operation at the beginning of the month only sixteen 
at work, so that during the first pen yo of the strike sixty-seven 
furnaces have been damped down, and the make of pig iron is not 
more than 5000 tons per week, whereas ordinarily it is 50,000 tons, 





or ten times as much. Nearly all the sixteen furnaces that are at 
work are on slack blast, and several of these will be stopped next 
week, Only five furnaces are now producing Cleveland pig iron, 
against fifty a fortnight ago. It has been found impossible to get 
coke from South Yorkshire in this crisis—though plenty was got in 
1879, when no fewer than fifty-two of the furnaces were kept at 
work throughout the strike—and blast furnace preprietors can only 
go on while their stock lasts. So far as can be at present seen, the 
only furnaces in operation at the close of this week will be:— 
Bolckow, Vaughan, and Co., Middlesbrough, one; Clay Lane Iron 
Co., three; Cargo Fleet Iron Co., two; Wilsons, Pease, and Co,, 
Tees Works, one; E. Williams, ie Works, two; Gjers, 
Mills, and Co., Ayresome Works, two; Seaton Carew Iron Co., 
two; Weardale Iron Co., Tudhoe, one; Palmer’s Iron Co., Jarrow, 
one; Armstrongs, Elswick, one; total, sixteen. Small quantities 
of coke are still to be got, but the prices are altogether prohibitive, 
20s. per ton has been paid for delivery in the Cleveland district. 

The engineers’ strike, which has lasted over seven weeks, has not 
yet been adjusted, and there seems to have been considerable delay 
in bringing the negotiations between the engineers and plumbers 
to a head, but there is reason to believe that by next week the 
matter may be so far advanced as to allow of work being resumed 
at the various establishments, though it is not likely that employ- 
ment can be found for all who came out, seeing that trade has become 
worse since the strike commenced, and many orders which might 
have been secured by Tyneside firms have been sent to other districts, 
besides which work which had been secured by local firms has been 
executed elsewhere. A most curious circumstance has been 
brought to light with respect to this dispute, viz., that some years 

‘o the engineers refused to fix the very class of pipes about the 
allotment of which they are now quarrelling with the plumbers. It 
is difficult to tell how an employer is to deal with such types of 
workmen. Their arrogance and arbitrariness hasbeen very marked 
during the present struggle, but they have not found the masters 
so pliable as they expected. 

he Hovthantataad colliers are commencing an agitation for an 
advance of wages, some advocating 5 per cent., and others 25 per 
cent., on the strength of the high prices realised since the Durham 
strike commenced ; but these are falling rapidly again, now that 
South Yorkshire has entered into the competition. 

Pig iron prices have not advanced much considering the very 
short supply, and the certainty that it will be smaller still next 
week, But while the supply is short the consumption is also very 
materially reduced through the stoppage of most of the mills and 
forges. The shipments are, however, well maintained, for this 
month to Wednesday night 45,596 tons of pig iron had been 
shipped from Middlesbrough, as compared with 46,672 tons in 
February, 1892, 39,518 tons on January, 1892, and 52,418 tons in 
March, 1891, to 23rd. That prices do not increase more is due to the 
fact that the consumers and shippers have the large stock in the 
public warrantstorestodraw upon, and they aredrawing upon it very 
freely, more freely perbaps than was ever before known, and Ccnnal’s 
stock on Wednesday night was 144,467 tons—6068 tons decrease 
on the week, and 15,480 tons decrease this month. Makers at 
the same time have been drawing heavily upon their stocks, but 
now are holding to what they have, in order to get better prices 
for it, when the strike is further advanced. The least they will 
accept for No. 3 is 40s. per ton, but merchants bave been selling 
at 3hs., and in some cases 37s. 9d., their prices being regulated 
by those of Middlesbrough warrants. On Wednesday 37s. 6d. was 
their figure. Middlesbrough warrants were sold at 39s, cash on 
Monday, but on Tuesday dro to 37s. 74d., and on Wednesday 
were obtainable at 37s. Bd. ere is scarcely any No, 4 foundry 
or grey forge to be met with; it is not as a rule sent into the 
public warrant stores at any time, and therefore the makers have 
the trade in their own hands, They have been getting 
37s. 6d. for these qualities. A large quantity is still sent to Scot- 
land, notwithstanding the Scotch iron is relatively cheaper, but 
the deliveries are on account of old orders. J.ocal hematite is very 
strong at 50s. per ton for mixed numbers ; the works consuming 
hematite, such as theplate and angle mills, are least affected vy the 
miners’ strike, for they have apparently accumulated a good stock 
of fuel, besides which they are importing freely from Northumber- 
land and Fifeshire. 

Manufactured iron and steel are in much smaller production 
Consett, the Moor(Stockton), the North Eastern Steel Co. (Middles- 
brough), and Dorman, Long, and Co. (Middlesbrough), being the 
only works in full operation. Thereare four others in partial work, 
but all the others are idle. Messrs. W. Whitwell and Co., of the 
Thornaby Works, Stockton, and Messrs. Dorman, Long, and Co., 
are getting Northumberland coal, and several cargoes of Fifeshire 
coal have been received for one of the leading foundries. Most of 
the latter are doing better than might have been expected, but 
they had accumulated good stocks of fuel before the strike com- 
menced. The shipyards are not much inconvenienced, and work 
is carried on regularly, though much trouble is experienced in 

tting adequate supplies of plates and angles. At Sir Rayiton 

ixon and Co.’s there has been a strike of platers’ helpers, and 
between 400 and 500 other workmen have turned out in 
support of them. The helpers, some three weeks ago, during 
a strike of platers, attended at the yard, but found no 
work ready for them. They did not get away as soon as they ex- 
pected, and so claimed a quarter of a day’s pay each, which the 
firm have refused to pay. It is stated that the eight hours’ day as 
carried on at Messrs. Allan’s Scotia Engine Works, Sunderland, 
has proved a success, and that the firm hope to be able to return 
to the men the 5 per cent. they were willing to forego for the 
shorter day. A reverend gentleman, in addressing the engineers on 
~— told them that no man should be obliged to go to work at 

a.m, 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 


THE miners in the Sheffield district have generally returned to 
work. At the Nunnery and Birley Collieries they went down 
the shaft on Monday, at others on Tuesday and Wednesday. In 
several instances the men have been told their services are not 
immediately required. The advances put upon house coal during 
the ‘‘stop week” have been taken off. One of the chief 
collieries in this locality reduced its quotations 1s, 8d. and 1s. 6d. 
per ton on Friday. No great concern is felt at the five days’ 
week at present, although the restriction of the output thus 
obtained will be more felt in South Yorkshire than in West 
Yorkshire, where it is no uncommon thing for collieries to be set 
down for one or two days in every week during the summer months, 
As for the steam coal trade, the strike in Durham will, of course, 
help the Yorkshire pits. Had Durham been open the Yorkshire 
miners would have had their week’s work brought below the 
five days limit. The restriction of the working week, however, 
must be a serious matter in the long run to colliery proprietors, 
whose profit can only be made on the basis of six days. Their 
normal expenses, less wages, are the same for five days as for 
the full week. One effect of the stoppage has been to direct 
attention to other methods of generating fuel than by raw coal, 
and experiments proceeding in that way are expected to yield 
practical results. 

In Derbyshire the Butterley Company has posted notices at 
its pits to this effect :—‘‘ Notice: Owing to the action of the 
men, the good trade that has been previously enjoyed at this 
colliery has been ruined, and it will take a considerable time to get 
it together again. In the meantime the men may call at the office 
from eleven to twelve on Tuesday and Wednesday next, March 22nd 
and 28rd, to sign the contract rules, as no person will be allowed 
to descend the shaft until he has satisfied the banksman that he bas 
done so. Further notice as to the date of the opening of the 
collieries will be posted hereafter. Sign-d: T. C. Corfield, forthe 
ButterleyCompany. March 19th, 1892.” At the Shipley Collieries 
pit-head notices were posted, intimating that the men at the hard 
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coal were to commence work on Tuesday at three-quarter time, and 
those at the soft coal on Thursday. About 4000 men are affected 
at the Butterley pits. 

The death is announced of Mr. John Collins, of Crabtree, near 
Sheffield. Mr.Collins came from Bilston to Sheffield upwards of 
thirty years ago. He was first employed as an iron worker in the 
east forge of Messrs, Charles Cammell and Company, Cyclops 
Steel and Iron Works. He rose to be manager of the iron depart- 
ment, a position he has filled for nearly twenty years, to the 
satisfaction of the company and the staff in the department. Mr. 
Collins intimately followed the successive s' of the manufacture 
of armour plates, contributing in no small degree to the high 
reputation to which the Cyclops armour plates have attained. Mr. 
Collins was repeatedly in Russia, in connection with the production 
at Kolpino, near St. Petersburg, of armour for the Russian 
Admiralty, under an arrangement made some years ago by the 
late Mr. a Wilson, when he was chairman of the company. 

The South Yorkshire Steam Enginemen are united ina stron 
union, and they have taken action to secure shorter hours, an 
generally to improve their position. It is urged that the winding 
men are in exceptional need of relief. 1t has also been agreed to 
give all possible assistance towards getting the Enginemen’s 
Certificate Bill passed. A sore oo is the presence of non-society 
men amongst the body of workmen. It was complained that a 
large number ef non-society men were in their midst reaping all 
the advantages which had been secured by trade union effort, 
without in their turn contributing their fair share towards the 
maintenance of the trade unions. This was condemned as an 
intolerable ‘‘ injustice to members,” and it was decided that action 
—the specific kind of ‘‘action” was not stated—should be taken 
at once. A conference of the Yorkshire County Enginemen’s 
Federation is to be held on Saturday, May 7th, at Barnsley. Two 
delegates were appointed to represent Yorkshire at the National 
— Conference of Enginemen to be held in Whit-week at 

arlisle. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


TxE Glasgow iron market was excited and strong at the opening 
this week, owing to the damping-out of furnaces in the districts of 
West Cumberland and Cleveland. It was felt that if the stoppage 
of the iron production in those localities should be of any duration, 
pig iron might become scarce and dearer. A number of operators 
therefore thought it desirable to purchase at once against former 
sales. Prices of Cleveland iron were thus sent up fully 1s. per ton, 
and hematite rose about 9d. The amount of business done was 
only moderate. Purchases are being made to meet current wants 
merely, as there is no certainty about how long the present position 
of matters may last. 

Large withdrawals, comparatively speaking, have been made 
from stocks in the course of the past week. The consumption of 
both Cleveland and hematite in Scotland, is still on a somewhat 
extensive scale, and any difficulty in obtaining supplies would 
almost certainly send up the prices of these irons further, and also 
improve the demand for Scotch pigs. So far, Scotch warrants 
continue almost altogether neglected. There can be little doubt 
that a large business would have been done in Scotch at this time 
at improved prices, had purchasers felt that the market was free 
from the influence of the London syndicate. 

The prices of makers’ pig iron are as tollows :—G.M.B., f.o.b. 
at Glasgow, per ton, Nos. 1 and 3, 41s. 6d.; Carnbroe, No. 1, 44s.; 
No. 3, 43s. ; Clyde, No. 1, 48s.; No. 3, 46s. 6d.; Calder, No. 1, 
49s.; No. 3, 48s.; Gartsherrie, No. 1, 49s. 6d.; No. 3, 48s.; Lang- 
loan, No. 1, 50s.; No. 3, 48s. 6d.; Summerlee, No. 1, 51s.; No. 3, 
48s. 6d.; Coltness, No. 1, 52s. 6d.; No. 3, 49s.; Glengarnock, at 
Ardrossan, No. 1, 50s. 6d.; No. 3, 48s.; Dalmellington, No. 1, 
47s. 6d.; No.-3, 46s. 6d.; Eglinton, No. 1, 47s.; No. 3, 46s.; Carron, 
at Grangemouth, No. 1, 55s. 6d.; No. 3, 49s. Shotts ; at Leith, 
No. 1, 52s.; No. 3, 50s.; 

The shipments of pig iron from Scotch ports in the past week 
amounted to 8117 tons, compared with 9424 in the corresponding 
week of 1891. The c'earances included to the United States 
100 tons, South America 100, India 55, Australia 650, France 95, 
Italy 575, Germany 855, Holland, 261, Belgium 70, Spain and 
Portugal 166, other countries 190, and coastwise 4956, against 1472 
same week last year. 

There is a better demand for Scotch-made hematite pigs, none 
of which, however, are quoted in the open market, the entire out- 

ut being sold directly by the produvers to the consumers. 
Sceneel activity is being shown in connection with imports of 
hematite ore. These can now be made from Bilbao to the Clyde 
on fairly advantageous terms, the rate of freight having gone back 
during the last fortnight from 6s. to 5s, 6d. per ton. 

There was shipped from Glasgow in the past week locomotives 
worth £1600 ; sewing machines, £8018; other machinery, £5857 ; 
steel goods, £10,576; and general iron manufactures, £18,017. 

The malleable iron trade is comparatively quiet. Sufficient 
work cannot be obtained to keep all the furnaces and rolling mills 
going; makers have been endeavouring to maintain prices, but 
this is very difficult todo. For the orders that are in the market 
competition is extremely keen, and while uniform prices are quotod 

ublicly, pretexts are being found for modifying these rates in 
individual cases. Common bars are quoted, for the lowest grade, 
at £5 15s., less 5 per cent., but business has been done con- 
siderably under that figure, snd other kinds of iron are easier in 
proportion to quality. 
he sheet trade is quieter, although some firms have a large 
amount of work in band. Best sheets are down 2s. 6d. to 5s, per 
ton from recent prices, being quoted £7 7s. 6d., less 5 per cent. 
One or two contracts are running for basic sheets for export 
under that figure. 

Competition has become very severe in the Scotch nail manu- 
facture. Since the Association was broken up several weeks ago, 
the makers have been scrambling for the available orders, with the 
result that prices are being beaten down in such a way as to 
threaten serious loss to the producers, 

For Siemens steel for shipbuilding purposes the inquiry is slow, 
and the orders coming forward insufficient to supply the place of 
the work being completed. Prices are irregular. Merchants 
quote low rates, while makers strive to adhere to former quota- 
tions. It seems evident that the steel makers will be obliged soon 
to reduce wages. 

The Scotch coal trade has not benefitted in any appreciable way 
by the stoppage of work in the English mining district. There was 
an iceman aaah from Ireland a week ago, but that is now at 
an end. Orders from England have been few so far, and it is 
believed that the wants of Durham can be easily supplied from 
Yorkshire and Northumberland. It is scarcely possible just now 
to do any fresh business with the Continent, and the prospect is 
that the Baltic navigation will be later than usual in opening this 
season. Shipping business is accordingly dull on both sides of the 
Firth of Forth. een, thee very plentiful, and a considerable 
number of steamers have been laid up for want of freight. Prices 
of coals are irregular and cannot be accurately quoted. 








WALES AND ADJOINING COUNTIES. 
(Frem our own Correspondent.) 


THE export of coal from all parts last week was considerable, 
and I hear of large ‘‘stems” as now at Cardiff. Newport coasting 
total last week was large, and Swansea meet up to average. 
These things were expected, and it is not at a]l unlikely but there 
will be a continuance, as trade diverted from old channels 
frequently continues in the new rut. This week on the sidings of 
the Rhymney Railway at Cardiff I noted one of the largest accumu- 
lations yet seen of very fine coal, waiting each its turn to run down 





to port. One special feature, also worthy of note, is that steam 
has not run down so ms peed in price as was anticipated. It 
oo to have got into settled medium figures, and there to remain, 
his will be seen by quotations, which in Cardiff mid-week were as 
follows: Best steam, 12s. 6d. to 13s.; seconds, lls. 6d. to 12s.; 
inferiors, 11s.; small steam from 6s. House coals, for which a moder- 
ately demand exists, are unchanged, best running to 14s, 9d. ; 
Rhondda, No, 3, 13s. to 18s. 3d.; brush, 10s. 3d. to 10s. 6d.; 
and small, 8s. Coke is steady at late prices. This week large 
shipments took place foreign, 1000 tons to India and 2650 tons 
to Port Pirie on one day only. 

It is now almost a certainty that one of the boldest feats of 
mining engineering —the coal sinking at Llanbradach in the 
Caerphilly valley—will be a great success, The sinking has taken 
place on what is known as the ‘‘ saddle back” of the coal basin— 
on the anticlinal line—and could only have been attempted by 
large capitalists. One shaft has been sunk 600 yards, and the 
steam coal won, and now another shaft is getting on towards com- 
pletion. The reward of the enterprise will be one of the greatest 
coal areas in Wales, from the Ystrad valley up to the limits of 
Llancaiach, and down to the neighbourhood of Caerphilly. We 
shall not be very wide of the mark in stating that the area is 
equal to that owned by three of the principal collieries in the Taff 
co When coal is won and worked, the fortunes of the Rhym- 
| ilway will be materially advanced. 

wansea coal quotations this week show no decline. Best 
anthracite is at 15s. to 15s. 6d.; best steam, up to 13s.; small, 
from 5s. 6d.; Rhondda No. 3, 13s. 6d. to 13s. 9d. Swansea quota- 
tions, coke, best foundry, are 18s. to 19s.; patent fuel, 12s. to 
12s, 6d.; iron ore, 12s, 3d. to 12s, 6d.; pitwood, 17s. to 17s, 6d. 

It will be seen that Cardiff quotations are slightly less in some 
cases ; thus, iron ore from 11s. 9d.; patent fuel from 11s, 9d. 

During the week Swansea expo 2850 tons of patent fuel to 
France, 2300 to Italy, and 500 tons to Algiers. 

There is a little more doing in the steel trade, and Cyfarthfa 
maintains its excellence, and shows it by the demand received for 
bar ends from industrial circles in the North. The average make 
of tin bar for the tin-plate works continues. In rails and railway 
work some of the leading works are busy, and in platesand smiths’ 
bars there is a better inquiry. Altogether prospects are better, 
-— if a good steel bar trade can be retained, the spring promises 
to be busy. 

A fatal boiler explosion took place at the Dowlais works this 
week, and when the witnesses at the coroner’s inquest proved that 
the plate blown out was not worn, and the rivets sound, the case 
was very properly adjourned for a Board of Trade inquiry. In 
this educational age I have heard of a man being found seated near 
a boiler reading, said boiler rapidly getting red-hot! Hence it is 
well for close investigations when such things happen. 

Exports this week include railway iron for Port Pirie. Consign- 
ments of railway work and rails to the Great Western continue, 
preparatory, I believe, to the change from the broad to the narrow 
gauge, which is to take place this year. A large number of men 
will be told off, and the great undertaking completed in two days. 

A better tone has taken place on the pig iron market this week, 
and quotations show an improvement of ls. perton. Latest figures 
are:—Glasgow pig, to 41s. 6d. cash; Middlesbrough, 37s. 6d. to 
38s.; hematite, 47s. 3d. to to 47s. 7d.; steel rails, heavy, 
£4 to £4 5s.; light, £5 5s, te £5 7s. 6d.; steel sheets, £7 10s. to 
£8 10s.; iron sheets, £6 10s. to £7 10s.; Welsh bars, £5 5s. to 
£5 7s. 6d.; Bessemer blooms, £4 2s. 6d. to £4 5s.; tin bars, £410s. 
to £4 12s. 6d.; Siemens from £5. The tin-plate trade has not 
shown much improvement of late, but advices from America are 
helpful, and there is little doubt a good spring demand will set in 
shortly. This week and next loadings will be heavy. Last week 
the shipments of plates from Swansea amounted to 51,163 boxes, 
and receipts from works 79,918 boxes. Stocks now amount to 
221,276 boxes. The six steamers now loading wil] considerably 
reduce this. Prices remain much about thesame: iron cokes, 12s. 
to 12s. 3d.; Bessemer cokes, 12s. to 12s. 3d.; Siemens, 12s, 6d. to 
12s, 9d.; ternes, 23s. 6d. to 25s.; best charcoal, 14s. to 14s. 3d.; 
block tin is at £89 7s. 6d. to £89 15s, 

ere seems a reasonable probability of an amicable arrangement 
between the Taff Vale management and the employés. Mr. Beasley 
has adopted a sound judicious course hy calling a meeting of the 
aggrieved, and discussing matters with them. The Taff Vale 
revenue last week shows an increase of £1067. 

Some friction exists among the ‘‘dippers” of certain tin-plate 
works, and also amongst the Cardiff building trades. 

The dispute with the colliery enginemen is not settled. 

consignments of foreign ore are coming in this week from 
Blaenavon, Cyfarthfa, and Dowlais works. 

Cardiff freighters are busily discussing the pro maximum 
of the Board of Trade for railway rates for coal, which will be 
introduced into a forthcoming Bill. The change is from ‘875 of a 
penny per ton per mile to ‘950 of a penny. Some of the local 
railways will rag this, and support also a short-distance clause. 

The South Wales colliers have scored well. Not only do they 
refuse to join the Northern Federation, but an application has 
been received from the Northern Federation men to be admit 
into the South Wales Union, on “‘ account of the discord and dis- 
satisfaction existing amongst the northern men.” A finer testi- 
mony to the excellent services of Sir W. T. Lewis in his efforts to 
— a tranquil industry in Wales could not be given. He 

as not only secured the peace of the Welsh coal field, but even 
allegiance from a more extensive coal field. 

Much interest is felt in Wales, particularly at Dolgelly and at 
Merthyr, in the gold mine discussion between the Government and 
Mr. Prichard Morgan. 








NOTES FROM GERMANY. 


(From our own Correspondent.) 


Accounts from the principal iron districts of this country 
represent the general aspect of the market to be rather less gloomy 
than before. If only a symptom for the moment, this must be 
gratefully acknowledged in the hope that time and circumstances 
may favour further development. On the Silesian iron market 
there has again been little business doing upon the week. In all 
departments, the steel trade perhaps excepted, a reserved position 
continues to be observed on the part of the buyers. Prices, 
naturally, are weak, with even a downward inclination in some 
instances. The foundries complain of being but irregularly 
employed. While some are working on stocks, others, as the 
Donnermarkshiitte, for instance, are in full activity, having had 
the good luck to book orders that will last for some months to 
come, 

In Austria-Hungary the situation of the general iron industry 
seems to have cleared up a little since my last letter. Within a 
fortnight almost all sorts of pig have been reduced 2fl. per ton; 
malleable iron, 2 to 5fl. perton. But now prices have become a 
trifle firmer and demand appears to have improved, though in a 
limited degree only. In Vienna dealers quote bars :—Bohemian, 
115fl. p.t.; Styrian, 125fi. p.t. 

The physiognomy of the Belgianiron market is reported to have 
been a trifle less gloomy during last week. Prices, however, 
remain depressed as before, and a reduction of 5f. per ton for 
forge pig been reported from some places; but, in spite of 
all this, an improvement in demand, however slight it may be for 
the present, has actually been noticed lately. Cockerill, of Seraing, 
has got an order for 8060 t. of steel rails for Soloniki. At a late 
tendering for axles, the Westphalian works at Witten made the 
lowest offer, and consequently received the order. Girders stand 
at 116f. p.t.; bars, No. 1, 125f. p.t. Plates are quoted 135f. p.t. 
For foundry, Luxemb' quality, 56f. has nm asked; but 
concessions have been willingly made on that price. A pretty firm 
tendency has prevailed on the French iron market during the week, 
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For the present the works are employed on orders i 
booked, but a more hopeful tone is ref expressed generally. 
the malleable iron department, bars are rather better inquired for 
than girders. For the latter article the late severe frost, checking 
an early beginning of activity in the building line, has been foun 
to act most unfavourably. Full activity is reported in the wir 
trade, the existing demand being so strong that the works are said 
to be scarcely able to fulfil their engagements, With regard to 
rices, bars, mixed lots, have been quoted 155 to 160f. p.t., in the 
arne district; girders are quoted 170f. in Paris, ‘or chai 
44 to 45f. p.t. is paid; wire nails show a rising tendency, and 
24f. = is fixed for No. 18, Although in some special branches of 
the Rhenish- Westphalian iron industry an improvement in demand 
might be noticed, the general tone of the market has undergone 
no change upon the week. Pig iron leaves much to be desired the 
business done being irregular. Still, compared to last month a 
more animated tone is —— especially in basic and Luxem- 
burg forge pig, of which pretty large lots have been sold recent] 
Spiegeleisen is in quiet but regular demand. For all sorts of pl , 
iron prices are the same as noted in last week’s letter, In the 
Saar district the production of forge pig was, for the month of 
February, 30,256 t.; basic. 36,358 t.; foundry, 7195 t.; total pro- 
duction, 73,809t. In January production was 78,304 t. ; but in 
February, 1891, it was 59,860t. only. The manufactured iron 
business has made but little progress during the week. Bars are 
fairly well inquired for, the works being in improved activity, But 
resent prices are so low that the works will hardly bo able ‘to be 
und to them for any future time. Girders continue neglected 
and strongly - in price. The tendency of hoops also is 
rather weak. hile in the plate business a lively activity is going 
on, sheets remain, as before, exceedingly dull, both with regard to 
rices and demand, Foundries and machine shops are only insuf. 
ciently employed, The inquiry for cast tubes has considerably 
improved since last report, especially from inland. Stocks, conse- 
-~< , have been rapidly decreasing. The present basis price is 

- 120 p.t., free at Rhenish-Westphalian works, The wagon 
factories likewise report th lves satisfactorily employed. 

A considerable number of South German firms have resolved 
now to prepare a species of collective exhibition of their products 
for Chicago. Everywhere a more lively interest is cc agro to be 
stirring for the pu , and the expense inseparable from it is 
not such a matter of complaint as it was some time ago. Even 
Denmark will take upon herself a respectable sum to be devoted 
to this Exposition, and Greece also will go to the expense of being 
“7 represented. 

he details published respecting the catastrophe in Le Frangais 
mine are horrible in the extreme. The number of killed is now 
stated to be between 215 and 240. It appears that the mine has 
always been looked upon as very dangerous. Some ten or 
twelve years ago forty-five men were killed in the same mine, and 
it is now asserted that even a month ago the more experienced 
men declined to go down, ‘‘as something was wrong below.” 
Several days before the accident happened the lamps frequently 
extinguished. This ought to have been taken as a warning, with 
regard to the further use of dynamite, but, unfortunately, it was 
not. The proprietors of the mine are Frenchmen. ‘Their loss is 
estimated now to reach 14 million francs, and possibly the mine 
may be entirely ruined. ‘They have at once, in the most generous 
way, exp their sympathy to the victims of the catastrophe, 
by devoting a million francs to their relief. 
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LAUNCHES AND TRIAL TRIPS. 


_ THE s.s, Melbourne recently went on her trial trip. She 
is a fine steel screw steamer, built to the requirements of Lloyd’s 
highest class, and is of the following dimensions, viz.:—Length over 
all, 270ft.; breadth, 36ft. 6in.; depth, 19ft. 3in. She has been 
built by Messrs, William Gray and Co., to the order of the Mel- 
bourne Coal Shipping and Engineering Co., of Melbourne. Fine 
triple-expansion engines of 700 indicated horse-power, with two 
steel boilers working at a pressure of 160 lb. per square inch, 
have been supplied by the Central Marine Engine Works of 
Messrs. Gray. The construction of the ship and engines has 
been under the superintendence of Mr. J. G. Kinghorn, of Liver- 
pool, and of Captain Johnson. After adjusting compasses she 
received on board from a tug boat at ten o'clock various gentle- 
men interested in the trial, and proceeded at once to make full- 
——< run, The vessel had on board 1118 tons deadweight in 

e shape of bunkers, coal, and water ballast, and in this trim she 
made the run from Hartlepool Lighthouse to Tynemouth Pier 
and back again in four hours, the engines running eighty-five 
revolutions per minute the whole time without stop or hitch of 
any kind, and without any part becoming in the least heated 
or needing the application of water at all. The trial was wit- 
nessed by Mr. Kinghorn, the inspecting engineer, Captain John- 
son, and others, Captain J. Murrell and Mr. T. Madd being 
also on board. The trial was considered to be highly satisfac- 
tory in every respect, the handiness of the gg 4 ! and its 
excellent running being specially remarked upon. The Melbourne 
proceeds in a few days to take up her station on the coast of 
Australia, 

The new steel stern-wheel steamer Chango Wo, built by Messrs. 
S. C, Farnham and Co., Shanghai, for the Indo-China Company, ran 
her trial trip on 4th February. Owing to the intense cold, the trip 
was made up instead of down the river, A yey number of 
gentlemen connected with shipping went the run, and were highly 
pleased with the steamer, After running about four miles up the 
seven -mile reach, the vessel was turned round, and the cold 
becoming so intense, the guests retired to the saloon, where they 
remained till the st got back to the Associated Wharves, 
The Chang Wo is intended to run between Ichang and Hankow, 
and is commanded by Captain Wilson, with Mr. John Fergusen for 
his chief engineer. She is 200ft. long, 40ft. beam, depth of hold 
from top of floor to of deck 8ft., and ’tween decks 7ft. 6in. 
When light she draws 2ft. 10in., but with 500 tons of cargo on 
board her draught is 5ft. 6in., and her contract speed ten knots. She 
has a spoon-sha) bow, which thus offers less resistance to the 
water. She is flat-bottomed and has a run-up stern. She has two 
mild steel cylindrical return-tube boilers, 10ft. 44in. by 11ft. 3}in., 
placed forward. h boiler is supplied with two furnaces, with 
separate combustion chamber. The working pressure is 1251b., 
giving about 600 indicated horse-power. The vessel has aft two 
pairs of tandem compound surface-condensing horizontal engines, 
with Allen’s separate centrifugal pump. ere are two high- 

ressure cylinders each 17gin. diameter, and two low-pressure of 

in. diameter, and a stroke of 5ft. She is well supplied 
with spt a 3 appliances, for in addition to the double- 
action pumps, she is fitted with a Worthington steam pump. To 
enable the vessel to steer well, she has two rudders. The Com- 
pradores’, cook’s store, and other rooms and native passengers 
perm a are on the aot deck. “a captains’, wpe “t 
engineers’, foreign passengers’ cabins, ani e saloon, are on thi 
upper deck, and the par vm. pan large and well fitted up. Chadburn’s 
engine room telegraph, Hardie’s steam steering gear, and Napiers 
steam windlass are among the appliances provided for the handling 
of the vessel, 














A pitt to abolish the New Croton Aqueduct Commis- 
sion and turn over all uncompleted work to the Commissioner of 
Public Works of New York, is now before the New York Legisla- 
ture. As the Cornell dam, one of the most important structures of 
the kind ever proposed, is among the unfinished work, Hngincering 
News thinks engineers will regret any changein the present engineer- 
ing control ; and the citizens of New York may also have reason to 
~ yn the execution of this work under purely political control, 
with its too common adjunct of bad work, 
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AMERICAN NOTES, 


(From our own Correspondent.) 
New YorK, March 10th, 1892. 


is very little change to report in the iron 
tMhroegbowt the country for the past week. 
The demand has not improved materially in any 
pranch, and prices are still at their very lowest 
int, in some cases lower than for at least thirty 
arr A number of furnaces are operating only 
5 limited time, Standard brands of pig iron, 
however, are held firm in most instances, but very 
few large orders are being placed at this time. 
There has been @ slight restriction of output in 
muck bars ; some little business has been done, 
however, at prices varyin from 25 dols. to 
95:50 dols. The bridge builders seem to bedoing a 
large amount of work, and have heavy contracts 
under way. There is very little activity in the 
merchant bar mills, and most of them are running 
Jess than full time. The demand for steel rails 
has not yet set in as expected, but it is thought 
large orders will be placed before 7 ig Ist, and 
at old quotations, namely 30 dols. at mill. 
Quotations for steel billets, 25°50 dols, to 
95°75 dols., some little business has been done. 
There is fair demand for small lots of plate. 
Quotations, 1°85 dols. to 1°90 dols. delivered for 
ordinary plate. 4 
Advices from several Western points show a 


THE PATENT JOURNAL. 
Condensed from “ Tie, Reeraget Oficial Journal of 
atents, 


Application for Letters Patent. 


When patents have been “communicated” the 
name and address of the communicating party are 
printed in italics, 


9th March, 1892, 


4628. Fo.pino Rovser, J. B. Miskin, Bedford. 

4629. OpricaL Prosectina IysrRumMENT, A. H. Marsh, 

Nottingham. 

4680. Repucine Surrace Frictional, Resistance, W. 

Young, Glasgow. 

4681. Scissors, A. E. Adlard, Sussex. 

4632. Low Water ALARms, J. Taylor, Sheffield, 

4638. Curtino P.iers, J. Hewitt, Leicester. 

4684. Wire Rope Manvracrurg, C. J. Banks, New- 
castle-on-Tyne. 

4635. Sarety Stirrup Bar, W. H. Duly, Handcross, 
near Crawley. 

4636. AppLicaTion of Srrinos to Venicies, F,. Buck- 
land, London. 

4687. Propucine ArratepD Beveraces, J. Pullman and 
H. Lane, London. 

4638. CycLe Pepats, H. 8. Collingdon, Birmingham. 

4639. Securinc Meta WHEELS to Axves, J. W. Hall, 
Birmingham, 

4640. Repucine Vatves for Steam Pressures, L. H. 
MacCallum, Glasgow. 

4641. Browine Devices for Furnaces, C. Huelser.— 
(D. Hajés, Austria.) 

4642. MANUFACTURE of Raitway Bars, R. L. Kirlew, 


** 
* 





rather unexpected activity in crude and finished 
iron and steel. Large lots of Southern iron have 
been sold within a few days on a basis of 9 dols, 
to 9°50 dols. at Southern furnaces. Large blocks 
of forge iron have been sold in Pennsylvania at 
rices ranging from 14 dols, to 14°50 dols. for 
t makes delivered at mill. Several small lots 

of steel rails have been sold at 30°00dols, Struc- 
tura material is also moving freely, but in small 
lots. A further reduction in pig iron is predicted 
within a few days. A 10 per cent, reduction io 
wages has taken place at many Northern mills and 
furnaces. Prospects are favourable for greater 
activity in building. The spring trade will open 
in a few days, and as stocks are not heavy, manu- 
facturers anticipate at least a temporary degree 

f activity. 








NEW COMPANIES. 
Tue following companies have just been regis- 
tered :— 
British Flax and Jute Company, Limited. 
This company was registered with a capital of 


4643, REMOVABLE Stoppers, B. W. Warwick, London. 
~ ExtracTinG Precious Metats, J. Nicholas, 


4645. CONTROLLABLE BaLioons, H. Middleton, Slough. 

4646. Giass Water Gauce Protector, T. Little, 
London. 

4647. Prercusstve Rock-sorinc Driti, P. Knowles, 
London. 

4648. Bicyces, O. Olsen, Newcastle-on-Tyne. 

4649. MANUFACTURE of Soap, J. Gibson and C, Estcourt, 
Manchester. 

4650. Wasnina Brug, J. Gibson and C. Estcourt, 
Manchester. 

4651. — or Stey of Looms, W. A. Newall, Farn- 


worth. 

4652. Sicnats, J. Gardner, D. Marshall, R. L. Wood, 
and T. E. Richerley, Cheltenham. 

4658. Coverinos of Hanp HOLEs in Borers, J. Mills, 
Manchester. 

4654 Rotary Smoorninc Macuines, T. McCracken, 


fast. 

Brake, J. Siswick and G. H. Charlesworth, 

idersfield. 

4656. Cosine and Apsustinc Wixpows, R. R. Harri- 
son, Birmingham. 

4657. Ferric Cuvoripe, H. C, Bull and G. W. Sharp, 


Liverpool. 
4658. Cuair, J. M. Stringer, London. 
4659. , MANUFACTURE of Nirro-ciycerine, A. Philip, 


4655. 
Hud 





£50,150, in £1 shares, 150 of which are founders’ 
shares, to acquire from the Barrow Flax and 
Jute Company, Limited, its undertaking, busi- 
ness properties and assets, and with a view there- 
to to carry into effect three agreements made 
between the Barrow Flax and Jute Company of 
the one part, and this company of the other part ; 
(2) between His Grace the Duke of Devonshire of 
the one part, and this company of the other part ; 
and (3) made between ‘Thomas Briggs of the one 
and this company of the other part, generally to 
carry on busi as spi 8, facturers, 
bleachers, dyers, and dealers in jute, flax, hemp, 
cotton, and other fibrous and textile substances ; 
to carry on the business of shipowners, barge- 
owners, wharfingers, warehousemen, Xc.; to 
establish and maintain railways, tramways, 
canals, roads, embankments, reservoirs, works of 
reclaiming land, electric, water, or gas works, and 
to generate and supply electricity for any 
purpose; to cultivate or otherwise turn to 
account any land belonging to the company, to 
build thereon, &c.; to acquire patents, patent 
rights, &c., and to develope and work the same ; 
the promotion of companies and the establishing 
of co-operative societies, reading-rooms, educa- 
tional and charitable institutions, churches, 
chapels, schools, &c.; to provide funds to insure 








owners or employers against loss by strikes, 
workmen’s combinations, or accidents ; as finan- 
ciers, &c, The first subscribers are :— 


Shares. 
T. Briggs, 4, Major-street, Manchester .. ° 1 
W. Fleming, 4, Major-street, Manchester 1 
T. E. Briggs, 4, Major-street, Manchester .. .. 1 
H. Miller, 16. Kennedy-street, Manchester... .. 1 
A. J. Briggs, 21, Major-street, Manchester .. .. 1 
E. Nichols, 16, Kennedy-street, Manchester .. 1 
W. Morison, i4, Cavendish-green, Eccles, Lancs. 1 
The number of directors is not to be less than 
three nor more than ten, ‘The first are T. 
Briggs, managing director, the others to be ap- 
pointed by the subscribers to the memorandum 
of association. Qualification, £200, Remunera- 
tion, £300 divisible, 


Durham Coke and aed Company, 
imited. 

This company was registered with a capital of 
£25,000 in £100 shares to acquire the right, title, 
and interest of Messrs, Simon, Carvis, Pernolet, 
and Mallet, under a contract made February 13th 
with 8, A. Sadler, and generally to carry on the 

| of carbonising coal and manufacturing 
the residual products thereupon as may be 
deemed expedient, The first subscribers are :— 


Shares. 





Carvis, Rue Lafayette 87, Paris .. .. 
H. Simon, 20, Mount-street, Manchester 
P. Mallet, Rue Lafayette 87, Paris.. .. .. .. 
A. Pernolet, Rue Lafayette 87, Paris .. 
J. Ingleby, 20, Mount-street, Manchester 
8. A. er, Middlesbrough .. 

C. J. Sadler, Lanchester oe 6s a0. 60 


The number of directors shall be three, the 


first being H. Simon, 8. A. Sadler, and F. Carvis. 
Qualification, £2500, Remuneration, none. 


- 
- - 


. 
kl el ell lee 


. Arctic Freezer Syndicate, Limited, 
P This company was registered with a capital of 
4000, in £1 ‘shares, to carry into effect an 
Freemont made 26th February between T. E. 
mnere and others of the one part, and A. W. 
aylor of the other part, and generally to carry 
2 business as manufacturers of, and dealers in, 
(reosing machines, ice, and chemicals. Most of 
© regulations contained in Table A apply. 








THE BaRNEs DRYER SYNDICATE. — We are 
requested to state that the address of this Com- 


pany is not now Charterhouse-buildi 8, as stated 
oak issue of March 11th, but 5, Clerkenwell- 





4660. Manvuracture of Nirro-ciycerine, A. Philip, 
Richmond. 

4661. CLeanino CHatns, C. J. Stephens, London. 

4662. TRANSPLANTING, &c., ImpLeMENT, T. W. Breen, 
London. 

4663. Fire Escape, H. Schwannecke, London. 

4664. UMBRELLA and Fan, J. Lovensen and M. N. 
Hansen, London. 

4665. Winpow Sasues, F. Watton and J. Dunsford, 
London. 

4666. SHears for Curtixna Woor, &c., A. J. Martyn, 


ndon. 

4667. Fenper, L. Sugenberg, London. 

4668. LANTERN Suips, W. H. Mason, London. 

4669. Broncartis and Disinrectinc Kerrie, G. R. 
Seton, Edinburgh. 

4670. Tires, G. Rittershaus and A. J. Schaefer, 
London. 

4671. PLovens, J. Backhouse, London. 

4672. Wasnino Macuine, H. B. Baker, I. P. Primrose, 
and H. E. Howe, London. 

46738. Wasuine Macuines, J. E. Watkins and J. Wilson, 
London. 

4674. Inpicatine Rartway Stations, A. Milner-Thom- 
son, London. 

4675. Launcuinc Lirg- Boats, W. M. Streeter, E. 
Francis, and E. H. Croucher, London. 

4676. Guarp and Lusricator, J. A. Johnson, 


mdon. 
4677. New CoLourine Martrers or Dygs, P. Monnet, 


London, 

4678. Ripine Hasirts, F. Schafer, 0. J. and W. J. Swears, 
London. 

4679. Burnino of Perrotevum, W. E. Smith and J. M. 
McMurtrie, London. 

4680. ExuisiTine Trousers in Winpows, E. A. Watts, 
London. 

4681. CanpLestick, W. 8. Caddy, London. 

4682. Brrr, A. J. Boult.—(The Pfaudler Vacuum Fer- 
mentation Companys United States.) 

4683. Corres Ports, J. P. Drewitt, Liverpool. 

4684. Rotary Enorngs, A. J. Boult.—(G. Jentsch, Ger- 


ny 39 
4685. Ew Taps, D. Swarbrick, Manchester. 

4686. Dryinc or Warminc Boots, W. M. Richards, 
1 Mi 3 on 
+ Rover MI1s, J. Higginbottom, Liv 1. 
4688. Breer, A. J. Boult.—(7he Pfaudler Vacuum Fer- 

mentation Company, United States.) 
oy Ze WEARING APPAREL, A. W. Child, 


on. 

4690. Carp for Hotpina Burrons, A. Weintraud, 
London, 

469]. SeconparyY Evectric Ciocks, E. Schweizer, 
London. 

4692. Propucinc Fisre for Purine, J. Villicus, 
London. 

4693. Discnarcina, &c., Vesszts J. Temperley, 
London. 

4694. Hotpinc Hats in Hat Boxes, F. Steinbart, 
London. 


4605. DRawino the Sinews from the Leos of Pouttry, 
R. C. Ringer and A. J. Barnes, Bishops Stortford. 
4696. ComBineD Envetore and Letrer, W. H. Mitchell, 


ndon. 

4697. ComBineD Pencit and Saarpener, T. O. Bishop, 
ndon. 

4698. Fn for WaLkino Sticks, A. Campbel’, 
mao! 


4699. ImproveD Ruiinc Device, W. Hargreaves, 
London. 

4700. Taimpies, W. G. McPherson, London. 

4701, GARDEN Frame, W. E. Barnes, London. 

4702. CoverinG for Preumatic Tires, A. F. L. Lloyd 
and W. J. Collins, London. 

4703. Raitway SIGNALLING Device, A. Singer, 
London, 

4704. CicaRETTE Hoxper, J. A. Joyner, London. 

4705. Ruvcers, A. H. Watts, London. 

4706. Dark Stipkg, W. T. A. Phillips, London. 

4707. Corrins, C. Gooding, London. 

4708. Har Bracket, H. J. Berg and F. J. Callow, 
London. 

4709. lama &c., of Ecectric Wirina, R. F. Yorke, 


mdon. 

4710. Winp WueExxs, ©. Reinsch, London. 

4711. Twist Lace Macuines, H. Dobbs, London. 

4712. ScHoot and other Desks, A. Mauchain, London. 

4718. toga” Gear for Sarety Cycies, A. Taylor, 

stone, 

4714. Winpow Buiixp Ro.ier Enns, J. W. Sampson 

and T. H. Smith, Southampton. 
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4715. Boor Nam, J. Keighieg, Leeds. 
4716. Posta, Wrappers, 8. ¥. Mc 


» Glasgow. 





4717. el Macuines, J. E. 8. Perkins, Peter- 
boi 


rough, 

4718. Broom HanpLe Mera Socket, J. H. Tyson, 

iene. 

4719. Centre Pieces for Tasies, G. Walkland, 
Sheffield. 

4720. Game Marker, M. Robson, Newcastle-on-Tyne. 

4721. Swinoina Suips, R. F. Robson, Newcastle-on- 


Tyne. 

4722. Apvertisina TasBiet, T. V. Clarke and J. E. 
Margoschis, Birmingham. 

4728, Skates, E. Oppenheim, Sheffield. 

4724. Construction of Toast Racks, J. Sheldon, Bir- 


—— 

4725. Ripina Sappugs, T. Trees and H. Brace and Co., 
Birmingham, 

4726. Fittet Laprinc Macuine. G. Eastwood, Rochdale. 

4727. Girper, R, F,. Sherar, Edinburgh. 

4728. Maxine Gas from O18, &c., J. Moeller, London. 

4729. CoIN-FREED DeLIveRY Macuines, W. W. Key, 


mdon. 

4730. RaiLway SIGNALLING APPARATUS, J. P. Milbourne, 
Manchester. 

4731. Steam Generators, A. H. Crockford, London. 

4782. Weavinc Macuinery, T. Reeder, sen., and J. 
and R. Reeder, Preston. 

4783. ATTracHING Brass Mounts to Metatuic Bep- 
sTEADS, 8. I. Whitfield, Birmingham. 

4734. Turust Bearinos, J. E. Weyman, and J. A. and 
A.J. e, Sheffield. 

4785. Gas Encines, J. E. Weyman, A. J. and J. A. 
Drake, Sheffield. 

4786. Gas Motor Enaines, J. Dougill, Manchester. 

4787. Miners’ Sarety Lamps, T. Thomson, Glasgow. 

4788. VaLves and Fittinos of Reservoirs, H. Lane, 
London. 

4739. Inkstanps, E. Edwards.—(H. Siegert, Germany.) 

4740. CoLLAPsiBLE FoorBaLu Sranps, J. Alston, Glas- 


gow. 

4741. Currinc Pipes, &c., J. Ripley and J. Moore, 
Bolton. 

4742. Securinc Sueetine, T. A. and G. A. Walker, 


ndon. 

4743, age Lip and Srraier, W. T. Jaques, 
ndon. 

4744. Pump Strums or Rosse Boxes, H. Montgomerie, 

Newcastle-on-Tyne. 

4745. Hair-pins, C. H. Stanbury, Horley. 

4746. Exnvevores, A. Potts, London. 

4747. RaiLway Sienau and other Lamps, T. Evans, 


London, 
4748. THe MoorisH Pozzie Parace, C. E. Nilsson, 
on. 
4749. | alata Apparatus, T. W. F. Knight, 
mdon. 
4750. Wasuine Macaig, W. P. Thompson.—(M. Duh- 


ring, Germany.) 

4751. Open Firne-crates, A. N. Bromley, London. 

4752. Devices for THReapinc NEEDLEs, 8. Bennett, 
Liverpool. 

4758. LAWN-TENNIS MARKER, E. Barnard, London. 

4754. Spow- carp, F. Markert and A. Buhimann, 
London. 

4755. PHorocrapuic Suutrers, A. 8. Newman and 
J. Guardia, London. 

4756. Construction of Boxes, &., A. W. Adams, 
London. 

4757. HorsesnHoes, 8. Palfree and T. Brown, London. 

4758. OBratninG Exectricity, W. Boggett, London. 

4759. Button SHow Carbs, F. Markert and A. Bull- 
mann, London. 

4760. ATracHinG SHogs to Hoors, &c., J. J. Scott, 


ndon. 

4761. VARIEGATING BooKBINDERS’ CLoTH, H. Stevens, 
London, 

4762. VenicLe WueeL Huss, A. A. M'nor, London. 

4768. Sarety Envevores, H. Gough, London. 

4764. InwsuLators, H. H. Lake.—(C. N. Hammond, 
United States.) 

4765. Treatinc SuLtpHocyanipes, H. W. Crowther, 
London. 

4766. METHYLENDIPHENYL DumipE, O. Imray.—(Kiich- 
ler and Buff, Germany.) 

4767. Lace Winpow Curtains, E. Elsey and J. Sulley, 
London. 

4768. ELectric Batrerigzs, 8. W. Maquay, London. 

4769. MepicinaL CARBONATED Water, M. L. Orr, 
London. 

4770. CoIn-FREED AUTOMATIC Macuines, J. H. Boeken, 
London. 

4771. Lirtine Jack, A.J. Logan, London. 

4772. CaBLE Tramways and Tramcars, A, D. F. de 
Villepigne, London. 

4773. EvecrricaL Conpucrors, G. F. Redfern.—(S. 
Bergmann, United States.) 

4774. Gor Bauis, A. Davidson, London. 

4775. Measurine Coat, G. M. Hamlyn and A. Mac- 
farlane, London. 

4776. Cooxine Ecos, H. L. Long, London. 

4777. MANUFACTURE of BreaD, &c., T. Hyatt and T. 
Rickett, London. 

4778. ComBINED Bookcase and Desk, P. OC. W. Ganzlin, 


London. 

4779. Execrric Arc Lamps, J. J. Rathbone and J. 
Houghton, London. 

4780. MANUFACTURE of Hats, 8. Stokes and C. Bauer, 
London. 

4781. ReversisLe ScREw Prore.iers, H. Grafton, 
London. " 

4782, Macuinery for Divipine, &c., A. Nicholls, 


on. 
4783. Treatinc Skins, &c., J., W. R., and A. Pullman, 
London. 
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4784. Lame Frame ConTrouuer, &c., J. H. Goudey, 
London 


mdon. 
4785. METALLIC TERMINAL ORNAMENTS, A. Heath, Bir- 


ham. 
4786. a Pins, T. Hughes, Longport. 
4787. Drivinc Carns, G. L. Morris, W. T. Wilson, N. 
H. Strickland, and H. Parsons, London. 
4788. Device of Moisteninc Cicars, H. Hogendobler, 


London. 

789. Ciips for Fasteninc Hanp Baos, C. Lange, 
London. 

790. Sevr-actinc Saw Bencues, T. N. Robinson, 
Manchester. 

4791. CLoset Frrrines, T. Bradbear, Birmingham. 

4792. Acruatinc Crossinc Points, T. Young, Bir- 


mingham. 

4793. FicurED Fasrics, W. and J. T. Bond, D. Bell, 
and 8. H. Pilkington, Manchester. 

4794. Drepoinc and Movine Sanp, J. H. Morgan, 


Liverpool. 

4795. Faces for Dotts, H. K. Farnell, London. 

4796. Automatic Cicar Devivery,.H. Turner and T. 
E. Dixon, aay 0 

4797. PREVENTING the Fouine of the ATMOSPHERE, G. 
Bray and G. Dalton, Bradford. 

4798. Ks, H. K. Bromhead, Glasgow. 

4799. TrE’TING MaTeRIALs in a Batu, J. H. Riley, 
Manche ster. 

4800. Prosectitrs, E. H. Story, Manchester. 

4801. DrinKING VessEts, &c., for Cattie, W. Kothe, 
London. 

4802. Grip ApPpaRaATus for WinDow CLEANING, J. Laws, 


4808, STEAM Generators, J. J. Tinker, Manchester. 
4804. Music Type-writers, C. 8. and A. W. Pocock, 


London. 
4805. Hotper for Newspapers, &c., W. 0. Roberts, 
ndon. 
4806, SicHT-FEED Lusricators, W. James, Chester. 
4807. DisrrisutTine Insecticipes, &c., J. Munday, 
B 


4808. REGULATING the Heicut of Water in Borers, 


R. Turner, lax. 
4809. Topacco Pires, J. Cormell, Cheltenham. 
4810. STEEL 


Beams for Traw ers, &c., H. F. Fourny, 





Hull. 
4811. Sarery Reservorr Lamps, J. F. Parker, Gravelly 
Hill, near Birmingham. 


‘\ 


4812. Drawine Beer, G. H. Kendail and J. T. Thorn- 
ton, Huddersfield. 
4818, Wairers’ Trays, W. J. Ramsbottom and J. 
Parkin, Sheffield. 
4814, SeLr-actinc Dravucut Exciuper, A. Howes, 


adon. 
4815. ) al Sprinkers, F. Winkler and L. Winkler, 
mn 


on, 

4816. ExectricaL CaBLes, W. Fairweather.(Z. F. 

Phillips, United States.) 

4817. CincuLaR Looms, A. de Laski, Glasgow. 

4818. Bexr for Securinc Umprewas, &., J. W. Reid, 

London. 

4819. KNEADING Macuine, &., J. M. Ruthrauff, 
London. 


4820. Primary Bartreries, L. Mercky, London. 
4821. Hotper for Securinc Viotin Bows, J. Cohen, 


mdon, 
4822. Non-conpuctinc EnveLore, H. E. Dudgeon, 

London. 
4828. ae VecETaBLe Fipres, C. J. E. de Haén, 

ndon. 


4824, Lamp Brackets, J. Morin, Liverpool. 

4825. Stop Mecwanism for Cuairs, &., W. Parker, 

London. 

4826. Smoxe or Ce1tinc Protectors, P. T. Pierpoint, 

Liverpool. 

4827. Druccet Pins and Fasteners, J. H. Gibson, 
verpoo 

4828. ConTROLLING Ruppers of Vesseis, C. W. Hill, 


London. 

4829. Fans, J. Ettlinger, London. 

4830. Sores for Boots and Sxogs, &c., W. H. Adams, 
London. 

4831. Davirs for Launcuine Boats, J. Wotherspoon 
and J. Weir, London. 

4832. Sirrina, SepaRaTinG, and CoLLectina Dost, H. 
Hawkins, London. 

4833. AUTOMATICALLY Movep MecuanisM, P. L. Cour, 
London. 

4834. Topacco Pipgs, J. Clinton, London. 

4835. Stop Vatve, &., F. L. Decarie and J. Lee, 
London. 

4836. TaBLEeT, E. Seyfarth, London. 

4837. Removine Supstances, R. Hadden.—(Girard and 
Rascinet, France ) 

4838. Sewine Macuinz, C. R. Miinch, London. 

4839. Prorectine Suips from Co..ision, J. Cinamon, 
London. 

4840. ee for Mepicat Purposes, J. Arnold, 

ndo: 


4841. Driving Evecrric Raitway Trains, W. I. 
Spence, Manchester. 

4842. TiLt, T. Johnson, London. 

4843. Sarety O11 Lamp, H. Connolly and A. O'Neill, 
London. 

4844. Recrpracie for Preservina Foop, J. A. Wil!- 
mott London. 

4845. Fastenine the Stretcuers of Boats, J. Morgan, 
London. 

4846. Trivet, T. Johnson, London: 

4847. SHapes, D. M. Mefford London. 

4848. Soras and Breps, D L. Oulton, London. 

4849. Wrencues, P. Gendron, London. 

4850. THrowine Sik, G. F. Redfern.—(L. 7. du Cros, 
France.) 

4851. Makino Sopa and Porarn, F. Ellershausen, 


mdon. 

4852. Writinc Pens, J. W. Bennett and C. Syrett, 
London. 

4853. CrusHinc or Grinpinc Mi.is, R_ E. 8Shill, 
London. 

4854. Bextine, C. B. Hayes, London. 

4855. Enotes, F. J. Clinch-Jones, London. 

4856. Fixinc Botroms and Lips of Cases, C. Bala, 
London. 

4857. Automatic Cur-orr Vatves, J. C. Peache, 
London. 

4858. Siipine Sasues of CarriaGE Doors, J. Ingram, 


ndon. 
4859. BILLIARD TaBtE Tops, J. Jones, London. 
ErrectTinc CoMMUNICATION BsTWEEN Suip3 and 
Sore, H. Lane, London 
4861. Lamps, E. Edwards —{The Countess Johanna 
Paumgarten, Germany.) 
4862. ReversiBLe Sckiw PRope.iers, R. McGlasson, 
London. 
4863. a Rotatine Suarts, C. G. P. de Laval, 
ndon. 
4864. Removine Water from Drepcep Matter, W. C. 
Morison, Plymouth. 
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4865. Matcues, D. Morrison and J. Somerville, Mil 
Lothian. 


4866. Dryinc Grain, &c., J. Smith, London. 
4867. Cycies, T. Clemmons, Birmingham. 
4868. Puriryinec, &c., Grain, J. Backhouse, Liver- 


pool. 

486y. ATTacHING the Hanpies of Cutiery, F. C. Ask- 
ham, Sheffield. 

4870. Bicycie, W. Walton, Oldham. 

4871. CONNECTING MeTAL Pires to WATER-CLOsETS, T. 





72. Stan Pap, W. H. Agar, Manchester. 

. Lips of Ketries, C. A. Haworth, Manchester. 

. Piate, G. Wilsky, London. 

. Looms for Weavine, A. Sowden, Bradford. 

. PREVENTION of Cramp, A. Knight, London. 

. Tootn’s Patent Line Gun, J. Tooth, Woolwich. 

. Sanitary Pipes, W. Sterling, Manchester. 

. CALENDARS, J. Parker, Birmingham. 

4880. VaLvE, A. Bellhouse, Leeds. 

. Tosacco Prrgs, A. Duke, Dublin. 

. Hanp Pump Buckets, J. 8. Simonds, London. 

. Soap, H. Shaw, London. 

FLEXIBLE Stamps, J. H. Holloway and H. J. 
Avery, London. 

4885. CasH CARRIERS, E. C. Gipe, London. 

4886. Store Boxes for Cameras, J. R. Gotz, London. 

4887. Puttey Buiockxs, T. M. Thompson, Westmore- 


nd, 

4888. Bunc Busn and Vent Piva for Casks, J. L. 
Holland, Bristol. 

4889. ALTERNATING CURRENT DisTRIBuTION, W. F. 
Taylor, London. 

4890. JacquaRD Harness for Looms, G. H. Briggs and 
G. Milligan, London. 

4891. Speep Gear for Cycuzs, J. R. Park, London. 

4892. Jacquarp ApraraTus for Weavinc Looms, P. 
Dracup, Bradford. 

4898. GLove Stretcuer, T. McGovern, Dublin. 

4894. Steam Boer, F. W. Coombs, London. 

4895. Rartway Track Sienats, H. A. Parrish, London. 

4896. SHapine Srrips of Meta, J. Smith and J. and 
J. Roberts, Keighley. 

4897. CurLs, T. Rowbotham, Manchester. 

4898. Ba.xs, J. A. F. Brand, Glasgow. 

4899. Fish Joints, H. E. Whytehead and J. W. Hall, 
Birming! . 

4900. Bis Aprons, C. C. Beatson, Chorlton-upon- 
Medlock. 

4901. NorseLess Srop, 8. J. Browning and B. Nichol- 
son, Portsmouth. 

4902. Mou.pinc Stoppers, A. W. Birt and J. Lowman, 


London. 

4908. Makina SuLPHOCYANIDEsS, M. N. d’Andria, 
Levenshulme. 

4904. Makino Boxes, V. Alderin and A. Bjurholn, 
London. 


4905. SECURING Tires, G. H. E. and T. Cooke, 
mdon. 

4906. Woop for Musicat InsTRUMENTS, E Murmann, 
ndon. 

4907. Propucine Frame, J. Lee and S, Lancaster, 
London. 


4908. WHEELS, I. Thompson, London. 
4909. PatrERN Carbs, A. R. Birkin and R. L. Eirkin, 


London. 

4910. ne T. P. Hewitt and 0. J. Hewitt, Liver- 
pool. ‘ 

4911. Firrerine Liquips, T. O. Easton, A. Watt, and 





J. Buchanan, jun., Liverpool. 
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4912. Traine of Stockines, R. B. U. H. J. Duncan, 
Lond 


on. 
4918. nel Pots or Terminals, E. Peters, Liver- 


5012. Tones, F. J. Clinch-Jones, London. 

5013. Fixinc Lapezs to Taunks, G. and H. Marchant, 
London. 

5014. CaRTRIDGE Caszs, G. W. H. Brogden and H. A. 





pool. 
4914. aan for Dryine Gram, J. Higginbottom, 


Liverpool. 
4915. Rotary Fans, A Desgoffe and L. A. di Giorgio, 

London. 

4916. TRansmitrinc Rotary Motion, S. C. Davidson, 
London. 

. Dirrerentiat Putters for Rope Tackue, L. 
Kleritj, London. 

4918. Lirtinc Jacks, O. Imray.—(Bielefelder Winden 
and ‘eeneeneed Huck and Co., Ger- 
many 

4919. Sash Hoxper, F. B. Page.—{J. S. Page, Argentine 
Republic ) 

4920. TeRRESTRIAL and CeLesT1AL GLoses, A. V. 
Dencéde, London. 

4921. AppLtance for Draixs, A. Bachmann, London. 

4922. Continvous Manuracture of Out Gas, J. Lee 
and 8. Lancaster, London. 

4923. Impepine the Fiicut of Birps, E. T. Hughes.— 
(F. P. L. Lesage, France.) 

4924. PLovcus, T. D. Weeks, London. 

4925. — Sranps for Decanters, &c., R. Love, 

mdon. 
* 4926. Securnrnc Paces of Music in Srquesce, E. 
Schmolle.—({L. Lemon, France.) 

4927. Piano Actions, V. A. Hallpike, London. 

4928. Foop, G. D. Sutherland, London. 

4929. Heatinc Rooms, E. R. Starmer, London. 

4930. Fosrsie Cut-outs, P. Manchin, London. 

4931. Dust CoLiecrors, H. Seck, London. 

4932. CoLtourninc Martrers, F. Geromont and H. 
Goldenberg, London. 

$933. Soup-pourrne TuREEN and Hot-waTerR Dish, 
J. N. Mappin, London. 

4'34. CaLenpar, A. J. Wake, London. 


14th March, 1892. 
4935. Pianororte Wrest Pins, M. Weichsleder, 
Dublin. 


4936. Watca Guarps or Carns, G. and W. Willis, 
Bradford. 

4937. Weavinc Textite Fasrics, J. N. d'Andria and 
E. Slicer, Bradford. 

4938. Pouttry Daixxine Fountain, R. Cornthwaite, 
Lancaster. 

4939. Heatinc AppLiance for Frre-pLaces, G. Middle- 
ton and R. Davison, Newcastle-on-Tyne. 

4940. Freres of Stivers, R. Spoendlin, Manchester. 

4941. Grinpine the “ Fiars” of CaRRIaGEs, J. 
and J. Cordingley, Manchester. 

4942. FIGURED CLots, the Eccles Industrial Manufac- 
turing Society, Limited, and H. Dawson, Man- 
chester. 

4943. PHoToGRaPHic BURNISHING Macarnes, H. B. 
Barlow.—{J. H. Smith, United States. 

4944. Arracaine Pickinc Banps to Pickers, J. U. 
Ingham, Manchester. 

4945. TorRNINc Over the Leaves of Music, P. Taylor, 
Manchester. 

4946. Brakes for Two or FourR-wHEEL CaRRiacgs, J. 
Griffiths, Salop. 

4947. Lire-savine Apparatus, 8. Steel, jun., Cardiff. 

4948. Foop Compounps, H. J. Allison.—(J. Miner, 
United States.) 

4949. Generation of Execrricity, A. F. Willman, 
London. 

4950. Drivinc Apparatus, A. Hitchon, Accrington. 

4951. Boots, O. Tilley, Leicester. 

4952. ArtracHinc Door Kwoss to Sprnpies, T. Hill, 
Birming! . 

4953. RaiLway Sicnaiinc, G. Miller and G. Miller, 
jun., London. 

4954. Guy Coverine, J. Vine and E. Vince, London. 

4955. InsuLaTING MareRia.s, C. S. Bedford, 


, London. 
5015. Strampuse Macuine, T. J. Carter, London. 
5016. Toy, M. Thiele and K. Kiipferling, London. 


15th March, 1892. 
5017. Markinc Boarp for Bituiarps, H. Walder, 
Loni 


on. 
5018. Macuins for Loapine Cartripces, E. M. Reilly, 


on. 

5019. Cuarr, E. Smith, London. 

5020. GLoves, N. Browne.—( Messrs. 
Wagner, Germany.) 

5021. Frttinc Macurng, T. H. Hayes, Manchester. 

5022. Apvustinc Loaps on Carts, W. Hollingworth, 
Eckington. 

5023. SHurrie Guarp, J. Catterall, J. Lang, and J. 
Monk, Preston. 

5024. Conrro.tiineG Raitway Trains, H. J. Allison.— 
(F. B. Kinsman, United States.) 

5025. Or Cans, R. McVicar, London. 

= Me.tine Furnaces, &c., T. H. Mallaband, Shef- 
field. 


eld. 

5027. Borcers, F. Law, Halifax. 

5028. Reversinc Gear for Pumps, &c., W. Cadman, 
Sheffield. 

5029, Wasuers, Suiecps, Caps, &c., J. G. Crowther, 
Sheffield. 

5030. Take-up Mecuanism, P. Okes and J. Leigh, 
London. 

5031. Wasuine Smoke, R. E. P. Craven, Leeds. 

5032. Gas Fires, A. Glegg, London. 

5033. Cop Drawine Sree. Tues, A. Smallwood, Bir- 
mingham 

5034. a Savina AppLiances, R. L. Tapscott, Liver- 


Uhle and FV. 


poo 
5035. ae Savine Appuiancas, R. L. Tapscott, Liver- 


pool 

5036. Disinrectine, &c., Compound, J. B. Dewhurst, 
London. 

5037. Suarrs for Woopen Ro.iers, T. Isherwood, 
Manchester. 

= Corn ConTROLLED Mecuanisms, A. J. Henry, 

Ww. 
5039. Compounp Rusper Rouuer, J. H. Tyson, Liver- 


5040. Arm Ficrertnc Appuiances, W. P. Buchan, 
G w. 


5041. Means for Hotpine vp Socks, &c., H. T. Sykes, 
London. 

5042. ComBrvep Bruss, Broom, and Scraper, E. 8. 
Cha’ Birmingham. 

5043. Preumatic Tires, W. E. Crowther, Londonderry. 

got oe Vatves, and Cocks, &c., J. O. Brooke, 


ion. 

5045. SappLE Sprinc and ArracuMent, 8. Lakeman, 
London. 

5046. Spapg or SHovet, A. Reed, London. 

5047. Ticket Ho.per, F. H. Buckland and F. H. Y. 
Rowden, Doncaster. 

5048. TEs for ComBusTion CHamBeRrs, F. Stroudley, 
Brighton. 

5049. Lock, F. H. Mingay, Bridge of Weir. 

5050. System of Recorpine Receipts, W. V. Coleman, 


5051. Foipixe Racks for Proto Puates, D. Allan, 
London. 


on. 
5052. Evectricat Wairprer for Ecos, &., G. Davis, 
London. 
5053. Banp-sawine Macuines, &., A. Ransome, 
London. 
5054. Banp Sawine Ma A. Ransome, London. 
5055. Screw Grit Macuivery, J. Wood, Bradford. 
~~ —— ——— for PHotocraPHic CAMERA 
‘anps, E. Martin, Birmingham. 
5057. Sizie Macuinss, 8. Hargreaves and J. Ratcliffe, 





Leeds. 
4956. CoIn-FREED Mecuanism, W. Gunn, Withingt 
near Manchester. 
4957. Sores of Boots, &.,J. Harvey and J. Taylor, 
Nottingham. 
4958. ADJUSTABLE InrLaTor Sino, H. Waterson, Bir- 


” 


ming’ 

4959. Sarety Haprr Banp for Lapres’ Sappxzs, E. D. 
Fagan, Dublin. 

4960. MERRY-Go-RoUNDs, T. Barton and J. East d 


~~ Removine Syow from Tramways, J. Whitehead, 


jury. 

5059. Propuctnc Crear Wort, G. Sobotka and A. 
Kliemetschek, London. 

5060. LeasHes for Siiprinc Dogs, A. Arcularius and O. 
Hunger, London. 

- Gun CiEaninc Mops, W. W. Smith and W. 





Nottingham. ‘ 
4961. Stipe Resistances, A. Muirhead, London. 
4962 Mera. Crasp, A. Jezzi, London. 
4963. FasTENnIncs of GLioves, &c., J. W. Cooper, Bir- 


mingham. 
4964. Scissors, J. E. Rickards, Birmingham. 
4965. CLEaninc Corroy Droprines, H. Fernihough, 


anada. A 
— - —apeaued Vesse.s, H. Lane and E. T. Foerster, 


mdon. 
4967. MeraLiic Vessets for Air, &c., E. T. Foerster, 


London. 
4968. Penciis, R. H. Craven, London. 
4969. Gas Brackets, H. Thorpe, London. 
4970. ArtiFrictaL TgeEeTH, D. B. McHenry, London. 
4971. PHonavtocrapss, C. Adams-Randall, London. 
4972. Vatve Cocks, W. G. Potter, London. 
4973. Pweumatic Tires, J W. Innes, London. 
4974. Inrants’ CLoruine, C. Morant, London. 
— Sprnninc Steainc Tareap, A. Mathot, London. 
4 


. Coat Bucket and Toor, W. E. Weatherly and 

C. H. Westcott, London. 

4977. Venice Wueets, R. W. Barker.—(Heywood Bros. 
and Co., United States.) 

4978. ExrtincuisHine Lamps when Upset, L. Schramm, 
London. 

4979. Topacco Prrgs, T. Davis, London. 

4930. — Gear, W. E. Gray and W. A. Price, 

mdon. 

4981. Gas Encings, J. E. Dowson, London. 

4982. Peat Fuet, G. Angel, London. 

4983. Umprewias, Z. Wirt, G Ww. 

4984 Dvysrne Prece Goons, E. Zillessen, sen., London. 

4985. CuTtinc TareaD, &c., E. Petersen, London. 

4986. Steam Generators, F. von Grubinski, London. 

4987. Dress-HoLpeRs, G. R. McDonald, London. 

Evectric Circuit CLosers, C. E. Thomson, 

London. 

4989. Groves, N. Browne. — (Messrs. Uhle and FV. 
Wagner, Germany.) 

4990. SIGHTING ARRANGEMENT for MEASURING AZIMUTHS, 
N. Browne.—(A. J. Loftus, Siam ) 

4991. Uritisinc Smatu or Waste Coat, C. Heath, 


ndon. 
4992. —emeaaed Evecrric Conpuctors, H. Edmunds, 
mn 


4993. Gas Recvu.ators, M. O'Gorman, London. 

4994. Conveyine and ELevatine Coxe, W.C. Cockburn, 
London. 

4995. Water and other Motors, A. E. Dobbs, London. 

4996. Writinc and other Cass or Booxs, H. Warner, 
London. 

4997. TREATMENT of Minerats, &c., Jean de Coppet, 
Leadon. 

4998. Corks, F. H. orthy, London. 

4999. Macnesium Lamp, E. Wenig, London. 

5000. Croquet Matters, A. Arcularius and O. Hunger, 
London. 

5001. CLrosure of Recepracies for Foop, J. Leem- 
ye London. 


5002. Layinc Exvectricat Conpuctors, G. Wilkinson, 
London. 

5003. Lamp Apparatus for Licuts, G. Nesbitt, 
London. 


5004. RecuLatinc Vatves, W. P. Thompson.-(P. 
Erichsen, Germany.) 

5005. ENAMELLING Marxrneo Sticks, G. Schwarzwald, 
London. 

5006. PappL—E Wueets for Steamers, F. H. Batters, 
Liverpool. 

5007. Screws, C. C. Holt and T. Hall, London. 

5008. Printine Piates, J. Hines, Liverpool. 

5009. REGISTERING VipraTion, E. Parenthou, London. 

5010. VenTILaTor, J. Grundy, London. 

5011. Guspe Puiteys, T. J. Water, London. 





, London. 

5062. Pickinc Motion, R. Ashworth and W. Knight, 
Lancashire. 

5063. Winpow Fastentnos, T. Robi , Manchest 

5064. Brusainc Trix Piares, 8. Roberts, Bristol. 

5065. G Pitz of Wert Fasrics, G. Roger, Man- 
chester. 

5066. Dress Stups, W. E. Patterson, Birmingham. 

5067. Farence Tries, H. M. y Angles, London. 

5068. SrpHons, M. Riicker, London. 

5069. Wrencu, B. 8. 8. G. Watts, B. Patten and T. A. 
Cox, London. 

5070. Steerine of Boats, J. W. Williams, London. 

5071. Weer Hus, B.S. Kennettand C. F. 
jun., London. 

5072. Fumication Smoke Cases, J. M. Bishop, 
London. 

5073. Smoke Consuminc Furnaces, W. O. Thost, 
London. 

5074. RaiLroapD Sieeper, W. B. Teall, London. 

5075. Winpmitxs, C. R. Sundstrom, London. 

5076. Grove, T. Hancock, London. 

5077. Sroppisc Pottution of the ATMOSPHERE, D. 
Harwood, London. 

5078. Wasninc Macuines or Cuurna, J. Kelly, 





London. 
5079. Gearmyc for Wassinc Macuines, C. Burrell, 
London. 


5080. BancurTarra, F. J. Turner, W. 8. Haynes, and 
G. C. Foucher, London. 
$08d. Croan Ho Dine We Billings, Lond 
1GAR Houp: A. W. ; ion. 
‘083. Bars Wire, J. D. Curtis, London. 
rs 7 eee for Boor Lacgs, F. D. C. Strettell, 
on. 
5085. InTEeRNAL Stoprers for Borries, H. Benson, 
London. 
5086. ELectric Brock SicNaLLinc Apparatus, W. P. 
Hall, London. 
5087. Green Bone Currers, H. A. Hannum, London. 
5088. Conveyors or E.rvators, H. H. Lake.—_{(J. W. 
Reno, United States.) 
we — H. H. Lake.—{W. Dearborn, United 
tates. 


5090. Or: Cans, H. H. Lake.—(M. E. Hart and J. F. 

Cowee, United States.) 

5091. 8, L. Doig, London. 

5092. Pumps, T. Eddleston, London. 

50938. MatTinc and Dryinc Grain, J. Sleeman, 
London. 

5094. Luyines or Coverines for Wats, &., R. E. B. 
Crompton, London. 

5095. CLocks, J. J. Elliott, London. 

5096. Printine Te_ecrapns, E. J. Silkman, London. 

5097. ADJUSTABLE Pan for Brake Buocks, F. R. C. 
Joyce, don. 

5098. Cases for Bapozs and the like, J. Hertz, 
London. 

5099. CusHion Tires for Bicycizs, W. C. McIntire, 
London. 


on. 

5100. SHouLDER Supports, F. C. Ihlee.—(W. J. Teufel, 
Germany. 

5101. Pranorortes, P. Philpot, London. 

5102. Rottine Stock of Raitways, R. L. McLaren, 
London. 

5103. Rotting Stock of Raitways, R. L. McLaren, 

mdon. 

5104. Tzapots, A. J. and H. C. Needham and W. 
Hendy, London. 

5105. Vans, E. Hora, London. 

5106. Cookinc Apparatus, E. Clements, London. 

5107. VenTILatinc CaRRiacg, G. E. Donisthorpe and T. 
Burrows, London. 

5108, Recutatine Sears, R. Fish and W. Smith, 





on. 
5109. Pornts for Sipines, L. B. Stevens, London. 





6110. Foo Sianatuinc Apparatus, L. B. Stevens, 


ndon. 

5121. Press, J. Sturgeon, London. 

5112. Coourrne Matrers, B. Willcox.—(The Farben- 
fabriken vormals Friedrich a, and Co,, Germany.) 

5118. Rims of VeLocrpxepes, J. L. Didier, London. 

5114. Borris Stoppers, J. 8. Davison, London. 

5115. Removine the Skins of Potatosgs, J. 8. Davison, 
London. 

5116. Heatina Rartway Carriacss, J. W. Graydon, 


ndon. 

5117. Srerrtisinc Mareriazs for SurcicaL Purposes, 
A. Dihrssen, London. 

5118. Convertinc Reciprocatixc into Rotary 
Motion, J. G. Lorrain.—(G. Duguenne and G. M. 
Muller, France.) 

5119. Sewino Macuings, A. J. Boult —(H. 2. and J. B. 

Tracy, United States.) 

5120. "Veoumsee, H. W. Picton and 8. E. Linder, 
London. 

5121. Cookie Ranczs, 
Messener, Germany.) 

5122. Warer and other Meters, J. Wilson-Taylor and 
J. Radermacher, London. 

5128. Macuives for Miturxc Fasrics, B. Preston, 
London. 

5124. Domestic Hot-water Suprp.y Apparatus, I. 
Evans, Liverpool. 

5125. “Saturators” used in Makino Gas, F. H. Rowlett, 
London. 

5126. Sicut-reep Lusricators, H. Jessop, London. 

5127. Uritisation of Waste Pickus, J. E, Campbell, 
Liverpool. 
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5128. Parnrers’ Woop Leirers, T. Jones, Great 
Hampton. 

5129. Lawn Mower, W. H. Cook, London. 

5180 Magnetic Ore Separators, G. G. Crosby and D. 
C. A. Thatcher, London. 

5181. Humipiryine Yarns, J. T. Pearson, London. 

5132. Hanp Camera, A. C, Smith and A. A. Smith, 
Peckham. 

5183. Hay-maxino Macuiyes, J. E. S. Perkins, Peter- 


rough. 

5184. Seceesseune Raitway Carxi4ces, T. Robinson, 
Manchester. 

5135. Booxpinper’s CLoTH, T. A. and W. H. Sutton, 
Manchester. 

5136. CLeanina Miners’ Sarety Lamps, W. Acroyd, 
jun., and W. Best, Bradford. 

5137. Heatine and Cooxine Apparatus, C. U. Hipkin 
and E. R. Coote, Norwich. 

5138. Apvertisine, F. T. Rushton and W. 8. Simpson, 
London, 

5139. Parntine CreosoTeD Poxes, J. Hughes. Man- 


chester. 

5140. Domestic Fire-piaces, E. Makin, jun , Man- 
chester. 

5141. Muttipte Fuses for Evecrric Circuits, ©. 8. 
Snell and Woodhouse and Rawson United, Limited, 
London. 

5142. Incusators, F. T. Walker, Sheffield. 

5148. Wixp Linine or Derinine the Sicuts of RiFies, 
H. Andrews, Woolwich. 

5144. Prorectinc Watcues, A. Hughes, London. 

5145. Acruatine Sicnat Wires, J. Fisher, Matlock. 

Taps or Cocks for Beer, F. E. Whitham, 


ndon. 
5147. Now-corrosive, &c., Cistern, C. E. Harwood, 
Manchester. 
5148. Srorprerrnc Borries, &c., W. Fairweather, 
Manchester. 


5149. Stzam Borers, J. Mills, Manchester. 

~— Soor-poors for Cummneys, &c., T. Jaeger, Man- 
chester. 

5151. Moustacue Guarp, E. W. Langford, London. 

5152. Opgratinc Banps, W. Brierley.—(H. Lindner, 
Germany.) 

5153. Hemstitcuine, R. T. Webb, Newtownards. 

5154. TORTOISE-SHELL Fiask for Wing, H. Aumont, 

ndon 

5155. Bar Fouper, T. Prince, Tottenham. 

5156. — for Winpows and Doors, P. T. Field, 
London. 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Official Gasette. 





467,985. Exvecrric Sicnat ror Mine Szarrs, F. W. 
Bacorn, Marysville, Mont.—Filed July 28th, 1891. 
Claim.—The combination, with a mine shaft pro- 
vided with an electric conductor extending through 
its length, electrically open at its lower end and con- 
nected at its upper end to mechanism, of a 





GZ 


: Za 
cage provided with a hoisting rope capable of conduct- 
ing an electric current, connected at its upper end to 
id signalling mechanism, a trolley from said on 
said electric conductor, a push-button within sai: 
and connections to said trolley and hoisting rope, su 
stantially as specified. 


468,093. Surrace Gavos, J. Carr, Syracuse, N.¥.— 
Filed June 6th, 1891. 

Claim.—{1) The combination, with the standard 
supported by the base and the needle carried by the 
standard, of a base block having a flange on the one 
side, and a vertical wall at right angles to said flange, 
and a V-shaped notch in the upper face of said flange. 





/ 
— 
—. 

(2) The combination, with the base and the eyebolt 
through it, of the rock bar pivotted upon It, 
the jaw block upon said bolt, 
mounted in said rock bar, the standard passing through 
the excentric and said eyebolt, and the needle carried 


and e excentric 


by the standard. (8) The combination, with the 
and. the jaw block and eye- 


needle carrying 
bolt holding it and constituting its pivotal support, of 








——_——_——, 


——=>2 
an excentric said d and ada 
vibrate it when rotated. (4) The combination site 
the needle, the standard carrying it, the jaw block, 
and eyebolt holding it and constituting the pivotal 
support of the stan , of an excentric engaging with 
tandard and operating when rotated to adjust 
the needle point vertically. 


467,824, Screw Prorevisr, C. and B. Myers a: 
Sroiien: Diashest , Bngland.— Filed. September ayo 


’ 
1891, 
Claim.—{1) A screw propeller for steamships, 
vided with two separate independent looped 1 bidice 
and two independent flat blades placed alternately 
upon the same hub or boss, substantially as described, 
(2) A screw propeller bay wo on the same hub or 
boss with two independent looped blades placed 
site to each other in a plane at right angles tote 
shaft and two separate plain flat blades, also opposite 
each other, placed alternately therewith, substantial} 
as described. (8) screw peller provided wi 
one, two, or more separate independent looped blades 


ray ae 














and one, two, or more separate independent plain flat 
blades on the same hub or boss, substantially as de- 
scribed. (4) In a screw propeller, the combination 
with the hub or boss, of a separate independent looped 
blade and of a separate plain flat blade, substantially 

ribed. (5) In a screw propeller for st hips, 
be pont og with the hub or boss A, of the two 
separate independent flat looped blades B and C and 
the two separate plain flat blades E and F, substan- 
tially as described. 


468,072. Kery-seat Curtinc Macuine, M. Morton, 
Romeo, Mich.—Filed October 18th, 1890. 

Clavm.—(1) In [a key-seat cutting machine, the com- 
bination with a cutter bar, of a chuck consisting of a 
yoke slotted to admit said bar and provided with a 
series of smaller slots, adjustable jaws having down. 
wardly-extending portions to engage the bore of the 

+ lea ry +4 
s 


work, j ds through said 
. 








o'r 


: (468072) 








slots and provided with tightening nuts, and a sliding 
head F’ ie Seeing the cutter bar to the work, the 
said chuck provided with guide flanges for said jaws 
and head, substantially as described. (2) A cutter 
bar provided with a cutter blade and cut away, as at 
c2, beneath the blade, said bar constructed with a rib 
on the same side as the blade, said rib projecting from 
immediate adjacency to suid cut away portion beneath 
the blade, and said bar extended above the cutter 
blade and recessed or set back adjacent thereto, sub- 
stantially as described, 


468,109. Conveyor, C. W. Hunt, West New Brighton, 
N.Y.—Filed June 29th, 1891. 
Claim.—(1) The combination, with a conveying 
apparatus and a supply chute or spout, of a range of 
4 tors hinged togeth 


‘in, 1g , and each deflector made of 
two — hinged ether at or near the middle, sub- 
stan’ y as set fo 

conveyor and its su 


(2) The combination, with the 

tracks = _ — ly 

chute, of two- deflectors, the axles 4 for uniting 
e deflectors eer at their ends, the hinges for 
uniting the two parts of the deflector together, and 
the supporting wheels applied to the respective axles 


(468,103) d 








or pins, substantially as set forth. (8) The combina- 
tion with the conveyor buckets, their connecting 
chains, wheels, and track, of a supply, spout or chute, 
a series of two-part deflectors, chain links, and pins 
or axles for connecting the links, each deflector being 
separated at or near the centre joints of the chains, 
and wheels and tracks for supporting the deflectors as 
they are moved”around with the conveyors, substan- 
ly as set forth. 
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ON THE DISTRIBUTION OF BEAMS IN LOCK 
GATES AND SLUICES, 


By E. Duncan Stoney. 


Wooden lock gates.—To ny ag: engineer the 
appearance and construction of the ordinary wooden lock 
gates of our canals is so well known as to need no de- 
scription. In size they vary greatly; some of the old 
barge canals were provided with gates whose total width 
was less than 20ft., while in many 
modern works gates are to be found 
with 60ft. clear openings. In a few 
instances even this size is exceeded, 
as in the case at Eastham, on the 
Manchester Ship Canal, where the 
massive leaves of one gate are 400 
tons in weight, 80ft. clear opening, 
and 50ft. deep—witness of the vast 
vitality of English commerce. But 
all through this range of size the 
same type of construction is very 
closely adhered to, and a considera- 
tion of the stresses incidental to that 
construction will be perfectly general 
to all. 

Stresses in lock gates.—There are 
two distinct conditions in which a 
lock gate may be placed. Firstly, 
when open, with the water low, or 
entirely absent, as during construc- 
tion. In this case the gate has to 
sustain its own weight, which sets up 
vertical shearing stresses, and strains 
the whole rectangular construction 
of the leaf. Ina gate of moderate 
size, and sufficient excentricity of 
the ‘“ heel post,” the whole of these 
stresses are perfectly definite, there 
being two resultants, one acting at 
each end of the heel post. In larger 
gates, however, engineers have wil- 
fully destroyed the simplicity of the 
peobtem by the introduction of the 
“roller and spear post” support at 
the outer end of the leaf. This 
causes each leaf to be supported by 
three reactions, one at the collar 
strap, another at the bottom of the 
heel post, and a third at the roller, 
each one being of necessity indeter- 
minate. In the second condition 
of a lock gate, when closed, the 
stresses in each leaf, before closing, 
are present still, and will be increased 
to some extent by the lowering of 
the water after closing. As well 
as these very indefinite stresses, a 
totally new series is produced by 
the hydrostatic load of water on one 
side of the gate, and it is the ultimate 
end and object of a lock gate to 
resist these latter stresses. When 
properly built it receives and trans- 
mits them to the hollow quoins by 
means of its horizontal beams, just 
as an upright arch transmits its load 
to the abutments, but with this great 
difference, that the direction of load- 
ing in the arch is uniform, viz., 
vertical, while in the lock gate it is 
at right angles to the face of the gate 
and changes with its curvature. As 
soon as the total load received b 
each horigontal beam is detained, 





hee end being supported on a knife edge, so as to be 


free to deflect. e internal stresses are, as a con- 


| sequence, reduced to the greatest simplicity. 


Need of method to determine position of beams in all 
gates.—Thus in the lock gate the beams are subjected to 


sure 7,, apd will be re sresented by the dark strip a y,;— 
Fig. 2. In the same way 8 7, can be taken to represent 
the load on the area 8. Thus it will be seen that if the 
the line representing the total head of water X be also 
made to represent the area of the gate, then the load on 


an unequally distributed compression, added to which | that area will be represented by all the component strips 
there is a very indefinite shearing action, while in the | from 7, to y,, which is the area of the whole triangle. 
flood sluices the beams are isolated from all but their | Now, suppose two segments of gate A and B of equal 
legitimate hydrostatic load. Notwithstanding this wide | depth, but on differen‘ levels, each will have a certain 


load. Let the depth of each be in- 
creased by an equal small amount 
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the internal stresses can be found 
by the method usually adopted 
with arches. But before this can 
be done the beams must be so arranged that each 
shall have its equal share of the load. This will lead to 
there being fewer beams at the top and more at the 
bottom of the gate. It is the object of this paper to set 
forth a simple method of so distributing the beams with 
absolute accuracy. 

Construction and stresses of “free roller sluices.”— 
This method was more especially constructed by the 
author to facilitate the design of the large flood sluices— 


PRESSURE CURVE. 
Surface 


of Gate Fig 2. 





Free Water | Level 











or movable weirs—on free rollers, which of recent years 
ave come into use. These gates are suspended at each 
end, usuall by a wire rope, and lift vertically; thus 
obviating the indefinite stresses which result from the 
roller and heel post supports. The design is further 
simplified by the horizontal beams acting as girders, 


—caon to A and 8 on to B—we also 
increase the loads on each, but not 
by an equal amount, for in the case 
of A the additional load is a7,, and 
in Bit isAy.. It is therefore clear 
that the rate of increase of the load 
is different at different parts of the 
gates, being proportional to the length 
of the ordinate y, the load increasing 
more rapidly as we get lower down. 

Outline of parabolic method—W ith 
this triangle of water pressure, or 
‘pressure curve,” as our basis, it is 
now required to divide the depth 
of the gate into a number of parts, 
each with an equal load, and to place 
behind each a girder, so that it will 
support all the load on its own part. 
Suppose the total load on a unit 
width of gate be set off horizontally 
from the bottom of the gate, and 
divided into any required number 
of parts—Fig. 3. Now let the top 
of the gate and the outer end of the 
load-line be joined by a straight line. 
If all the division points on the load- 
line be projected upwards to this 
sloping line, and then horizontally 
on to the gate, the result will be 
the division of the gate into the 
exact number of parts that were on 
the load-line—Fig. 3. If, now, the 
sloping line be pressed downwards 
into a curve, a change will be made 
in the length of all the parts into 
which the gate is divided. Their 
number will, as before, be the same 
as that of the segments on the load- 
line, but their length will be greatest 
at the top of the gate, and decrease 
more or less rapidly—according to 
the nature of the curve—as the 
bottom is approached. When a 
parabolic curve is used in the manner 
above described, it divides the gate 
in the exact ratio required. This 
method was first devised by the 
author for use in the design of Mr. 
F. G. M. Stoney’s flood sluices on 
the Manchester Ship Canal, and 
it has since been exclusively used 
in the design of such sluices. A 
reference to Fig. 4 will illustrate 
the distribution of girders in the 
three chief types of sluices on the 
Manchester Ship Canal. The chief 
dimensions of these sluices are as 
follows :—At Eastham, two sluices, 
each 26ft. deep by 20ft. wide; at 
Weaver, ten sluices, each 18ft. deep 
by 380ft. wide; at Latchford, Irlam, 
Barton, and Mode Wheel, sixteen 
sluices, each 26ft. deep by 30ft. wide. 








Fig. 1—-SECTIONAL VIEW OF LARGE SLUICES, MODE WHEEL 


difference in the nature of the stresses, some such method 
as that about to be described must be always used, as it 
determines the very basis of both designs—the position 
of the horizontal beams. 

The distribution of pressure on a gate.—Where the 
water is at one side of a gate only, the pressure at any 
point is obviously equal to the Tei ht of water above 
that point, multiplied by the specific gravity of water. 
This latter being practically the same at all depths, we 
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get the well-known result that pressure is proportional to 





epth. This is expressed in a graphic diagram—Fig. 
each horizontal etiseke of which is proportional to the 
| pressure at its own depth. Suppose a very narrow hori- 
| zontal strip of gate be taken of unit width and a depth «. 

The load on that strip of gate will be its area ainto the pres- 





It is one of these last and largest 
sluices which is shown in Fig. 1. 
Proof of parabolic method.—A 
general outline having now been given, it only remains 
to prove the parabola to be the true curve to use, and 
that one such curve can always be drawn for every gate, 
and only one. 

(1) For this purpose let us revert to our diagram of pres- 
sures. It was there shown—Fig. 2—that the load on the 
whole gate was proportional to the whole area of the 
triangle, and the load on any segment.of gate to the strip 
of the triangle immediately behind it. 
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(2) If now we examine the load curve—Fig. 8—it will 
be s@en that the line representing the whole load is at 
the wottom of the gate, so that it represents the load 
above it, in the same way the load o—2 is at such a 
— as to equal the load on that part of the gate o—.r, 
above it, 
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From a consideration of these two points it is clear 
that each ordinate y, of the load curve must represent | 
the area of that portion of the pressure triangle which is 
above its own level. 

But the pressure curve is a straight line passing through 
the origin. 

Let x be the depth of water over any point on the gate. 

Let y, be the ordinate of the pressure curve, at a 
depth z. 


Let y, be the ordinate of the load curve, at a depth z. | 


Then it follows, from what has been stated above, that 
1 
Ye = 2 xX . Ys 
But the general equ. to a set line passing through the 
origin is 
7, = M, &. 
Where m, is a scalar quantity determining the slope of 
the line—which will be afterwards examined; substi- 
tuting this value of y, we get— 
_ m, 2.2 
== 


“= 


_ ™, 
ie 
Whici is the equ. to a parabola, thus proving the 
load curve to be such. As a check on this reasoning we 
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l 
sible——One more point only remains, which is to fix | fine refuse coal has always been an object of importance in 
i 


the position of the focus of the parabola, so as to 


facilitate drawing it. On examining this problem it 


| will be found that the distance of the focus from the 


origin of the parabola along its horizontal axis, which is 
the free water level, is a constant, and cannot be altered 
without altering the number of cubic feet of water which 
gotoaton. So simple is the relation between the two, 
that the distance from the origin to the focus in feet is 
equal to half the number of cubic feet of water in a ton, 
viz., 35; the distance f is therefore 17ft. 6in. 

Referring to Fig. 5, it will be seen that the distance f 
must equal cd, for by the nature of a parabola, every 
point on it is equi-distant from the focus I and the line 
da. Therefore, 1d = bd, and consequently 06 = be. 
As by assumption, I e = ed, the angle I be is a right angle. 

Therefore, f = Ob ee , but by previous equations 

ce 


this is equal to 


& tL 
x ¥ 2.3 z 
i735 * SP - ae 
70 40 17} 
f = 1%. 
This distinct 17ft. 6in. will, of course, alter if the length 
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~~ Depth 26feet. Width 30 Feet 


Total load 290 Tons 























Eight loaded. one half-loaded Cirder. 





Depth 26 feet. Width 20 feet 


Nine loaded Girders 
Total load 193 tons 
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Fig. 


should be able to convert the load curve equation back 
again to the pressure curve equation by differentiation. 
Before doing this let us remember that it has been shown 
that the ordinates of the pressure curve represented 
the rate of increase of the load, just as the differential 
coefficient of any function y = / (x) represents the rate 
of increase of y when z is increased from any assigne 

value. 
rential coefficient of the load curve in terms of z. 


Let 


Then our load curve equation becomes— 

% =m, x? 
Differentiating this in the ordinary way, we get for a small 
increment h of z a new value for y,, denoted by 7'p. 


vp = mM, (x + h)? 
= My. Z2 + mAch + nip h?, 
vp —%= m,*2h+m,h?, 
1 —_— 
vee =m,22+m,h, 
U 
and in the limit the ratio 
1 
| Boot 2 ps dy = m,2x. 
hv x 
But 2m =m, 
therefore = M, 2 = Fy 
da 


which is the value of the pressure curve ordinate, thus 
again proving the load curve to be a parabola. 


Value of coefficients of x for feet and tons.—In using 


the above equations for working practical problems, the 
value of the coefficients m, and mp must be determined. 
They will, of course, depend on the units of measure- 
ment used. In practice, it is quite near enough to take 


the weight of 1 cubic foot of water as 641b. This gives | 
exactly 35 cubic feet to the ton, in which case our | 


equation will read 


%~= i Lz. 
a 35 ,’ 
and, as m, is double m,, the second will read 
Ye = x, 
70 


If the diagrams are plotted to these equations the same 
length on the paper will represent a ton and a foot. 
Keeping the equations in this form is most convenient, 
as the total load can at once be found when the head of 
water xz is known. Then, if it is too small to be conve- 
niently shown in the diagram, a suitable exaggeration 
can be made. 


Position of focus a constant: only one curve pos- 





Therefore the ordinates 7, should be the diffe- | 
ABSTRACTS OF CONSULAR AND DIPLOMATIC | 
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of the line of loads be exaggerated. Thus, in the largest 

type of ship canal sluice, the depth is 26ft., the total load 

is 290 tons, the load for 1ft. width being 9°66 tons; to get a 

good diagram this is exaggerated twice, to 19 32tons. In 

this case the distance f is halved, and becomes 8°75, and 
_ 80 on, according to the rate of exaggeration. 


| 








EPORTS. 


| imports from England. The danger of British agricultural | briquettes burn slowly and with difficulty. 
| implements being superseded by American ones', owing tothe | of pitch is insufficient, it gives a sort of coke re 
| increase in price which makers of the former were obliged to | into dust. 


working coal mines. Different sorts of machines haye 
been invented, and everywhere manufactories for makin 
briquettes established near the coal mines. The question 
has been raised whether it is any real advantage to 
thus utilise coal refuse, or if it can be burnt as 
profitably in its natural state without increasing the net 
cost by from 4s. to 6s. 1d. per ton. One advantage claimed 
for the briquettes is that they do not deteriorate like the 
dust when piled up. The handling and storage of them 
is much easier, and they take up at least 10 per cent 
less space. For the use of steamboats briquettes are by far 
the best fuel yet discovered. They burn more freely, can be 
handled by an ordinary stoker, and give most excellent 
results, whereas the dust alone was almost worthless, They 
will always be popular for small industries and for domestic 
use. In the large industries, notably the railroads, their use 
has, for the last twelve years, been almost universa], 
Common black pitch is the only conglomerant practicable 


| for universal use. It has the greatest adhesive power, is heat 


producing, burns well, lessens the amount of ashes, permits 


| of checking the yield of volatile substances in poor coal, 


| heated and be of no use. The 





| 


makes it a fuel burning well, and conglomerates when burn. 
ing with the coal which otherwise would turn to ashes when 
rice of pitch follows the 
price of coal. When the demand for fuel is brisk, the manu. 
facture of conglomerate fuel increases, and the price of pitch 
is raised. It is also influenced by freight. England supplies 
such a large quantity that the price of English pitch in 


WEAVER. 10 SLUICES. 
SS eee +—— Free Water Level. 


Depth 18 feet, Width 30feet 
Seven loaded Girders 
Total load 139 tans. 









































France regulates the market. Since 1873, prices of both coal 
and pitch, especially the former, have steadily declined. The 
latter has not declined in the same proportion as the former, 


and has fluctuated more. Prices were :— 
Coal. Pitch. 
per ton. per ton. 
es as, 4 
ee 14 5} 2 3 24 
Average, 1874—1887 .. 10 5t 119 8; 
= ie 7 54 110 4 


The highest and lowest prices of coal were 15s. 1}d. per ton 
in 1875, 7s. 54d. in 1888; of pitch, £2 7s. 7}d. per ton in 
1878, £1 7s. 7}d. in 1887. To obtain good cohesion, coal 
must have pitch in proportion to its fineness. With very fine 
coal and’a good deal of pitch, the conglomerate is very firm ; 
but the coal can be too fine for working profitably. About 
20 per cent. of pitch is required to conglomerate the slime 
from washings. All kinds of coal can be conglomerated ; 
that containing from 13 to 17 per cent. of volatile matter is 
preferable. Certain of the coals of the Franco-Belgian basin, 


| containing only 12 to 14 per cent. of volatile matter, make 
France: Agricultural implements in La Rochelle.—This is | good briquettes by using 9 to 10 per cent. of pitch. When the 
the most important and interesting subject in connection with | coal contains but 9 to 10 per cent. of volatile matter, the 


If the proportion 
y to turn 
If a certain amount of caking coal is mixed with 


| ask, on account of strikes and higher wages, has for the | the less inflammable coal, a good strongly-cohesive fuel is 


| present been averted. 

made by the Co-operative Society that it would have to 
replace British agricultural implements and machines by 
| American ones, the makers agreed to leave them at the same 
| price as in 1889, and the Society sold during 1890 fifty-seven 
| reaping and mowing machines and fourteen rakes of British 


| 


make, which as usual gave perfect satisfaction, not one having | 


been sent in for repairs of any kind. On the other hand, all 
the reaping and binding machines sold here were of American 
make; and it appears that, for some reason, we cannot com- 
pete with them in price here. Not one French machine of 
| any kind was sold; but, if they should take up this business 
in earnest, they cannot fail to undersell us in time, with 
| their much lower wages and longer working hours. Any 
| increase in the price of our implements would probably 
result first in the substitution of American, and ulti- 
English makers are not taking 


| mately of French ones. 


| the trouble they might to make their implements known | 
There are now agricultural implement shows | 
held under the direction of the Ministry of Agriculture | 


in France. 


in all parts of the country, and at these competitions 
it often happens that English manufacturers are not repre- 
sented, while American manufacturers are, and take the 
| prizes. As these shows are opening up fresh markets, the 
farmers will, of course, give the preference to those imple- 
ments and machines which they have seen taking prizes, 
| them, in the absence of others, to be the best 
made. These shows being advertised, it is very easy to 
ascertain dates, places, &c., and send to exhibit at them. 
France: Manufacture of conglomerate fuel.—The United 
States Consul at Rouen reports:—The mechanical prepara- 
tion of fuel has proved an important factor in the develop- 
ment of the coal industry of France. In 1889 the production 
of conglomerated fuel amounted to 24,000,000 tons, an 
increase of 23,000,000 tons, or 2300 per cent., since 1820. 
French coal is inferior in quality to English, being less pure 
and more friable. Consequently the profitable use of the 








1 Tae Enoinerr, vol. lxxi., page 355. 


In consequence of representations | obtained, without an excessive use of 


pitch. Lignites alone 


| are difficult to conglomerate, but mixed with other combus- 
| tibles give good results. Hollow briquettes are made from the 





| on account of waste and price of labour. 





residue of washing. Many gasworks manufacture briquettes 
from coke dust and tar or pitch produced from the coal. The 
Parisian Gas Works makes and consumes in its own furnaces 
120 tons per day. Perforated briquettes which are used for 
domestic purposes, principally on a fires, are made at 
Paris, Rouen, and other cities. The perforations—usually 
nine in number—tend to enliven a sluggish fire, acting as so 
many flues through which the flame is drawn upwards. 
Their weight is 2-204 lb., and the cost to consumers 4s. 
per 100, or £2 Os. 7d. a ton. For use in some grates 
there is not a more agreeable, economical, and useful 
fuel. Their consumption is enormous, and is constantly 
increasing. The cost of conglomerate fuel depends upon 
(1) the coal used; (2) the cost of manufacturing, hand 
labour, and repairs; and (3) the price of pitch, which forms 
the principal item. The price of coal varies according to 
where the supply is obtained, the season of the year, and 
whether the coal is washed or not. Very few French mines 
supply the latter. The tenure of ashes required by the rail- 
roads and Navy is from 6 to 8 per cent., for factories and 
domestic use rarely more than from 10 to 12 percent. Fine 
coal must be washed, which increases the expense, both 
The cost of manu- 
facture also varies, according to size of manufactory and 
machinery used. Hand labour costs from 57d. to 1044d. per 
ton, inclusive of unloading the coal and loading the 
briquettes. The cost of manufacture at three works in 
Northern France is 113d., 1s. 1j,d., and 1s. 9}d. per ton. 
Works placed on the seashore and favourably situate obtain 
supplies of pitch at a moderate price, often as low as £1 4s. 
a ton. This report—No. 130, pages 449-62— contains a 
detailed account of cost and processes of manufacture, 
description of apparatus and machinery used, with illustra- 
tions of the Mazeline machine, that of the Paris, Lyons, 
and Mediterranean Railway Company, and that working at 
the Chazotte Mines, near St. Etienne. 
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COMPETITIVE BALDWIN LOCOMOTIVE 




























































































A BRITISH CHALLENGE TO AMERICA. withdrew their cffer to carry the engine in consequence, it 
: was understood, of an adverse report from New York regard- 
WuiLe the Edinburgh International Exhibition of 1890 was ing the sufficiency of the loading facilities. As there was no 
in course of organisation, Mr. A. R. Bennett, who was a | time to negotiate other arrangements, the whole project had 
member of the Engineering and Machinery Committee, of most reluctantly to be abandoned. The Baldwin engine was 
which Professor Armstrong and Mr. D. A. Stevenson were | to have had 18in. by 24in. cylinders. The pattern of dome and 
joint-conveners, suggested that an attempt should be made the Ramsbottom valves shown in the drawing above, were 
to add an American express locomotive to the collection of _ stated by Messrs. Burnham, Parry, Williams, and Co. to be 
historical and modern British engines then being formed, concessions to British ideas, but they would have been re- 
and that, if possible, permission should be obtained to try quested to have abandoned that part of the design, as what was 
this engine, after the close of the Exhibition, on several of wanted was an American engine without any avoidable 
the fastest and heaviest trains in the country, with a view of | modifications. The English 
clearing up at least some of the long-standing vexed questions 
as to the relative efficiency and economy of British and was to work English trains. 
American engines. The suggestion was approved, and Mr. 
Bennett deputed to conduct the necessary negotiations. 

An official letter was thereupon addressed to the eight American engines, first for exhibition in the Railway Court, 
principal builders in the United States, in which the excep- and afterwards for distribution amongst the members of the 
tionally favourable opportunity afforded by the Exhibition of | Committee, as mementos of what at one time promised to 
comparing the practice of the two countries was pointed out, become an interesting incident. The issue was the more 
and an invitation given to send a representative American regrettable, since the Baldwin people appeared thoroughly 
engine, not only for exhibition but for actual trial afterwards ; 
especially between London and Edinburgh, a route to which 
American attention had been attracted by the racing of 1888. 
It was stated that, in the event of such trials being arranged, 
the American engine should if desired be manned by the 
maker’s own people, and that any stipulations they might | 
deem necessary in the interests of fair play would be agreed 
to. It was admitted that the invitation to send an engine sucha 
distance at great expense, when American makers couldscarcely 
expect tc create a market in Great Britain in any case, was 
perhaps conceived in too sanguine a spirit; but it was pointed | 
out that a victory of the American engine would certainly in- 
crease the prestige of the American build enormously, and lead 
toa greater demand from Australia and other British Colonies, 
as well as from those South American countries in which 
British t had hitherto held the advantage. Therefore it 
was ho that the well-known enterprise of Americans | 
would prove equal to the occasion, especially as the engine | 
brought over some years previously by the Eames Vacuum 
Brake Company had not altogether justified American pre- | 
tensions to superiority. All the builders addressed excused 
themselves ; but Messrs. Burnham, Parry, Williams, and Co., 
of the Baldwin Locomotive Works, Philadelphia, who at first 
declined on the ground of difficulty and expense, wrote a 
second letter, in which they offered to send an engine and 
bear the usual expenses of exhibition, if one of the British 
railway companies would undertake to purchase it after the 
trials at a specially reduced price, which would be made for 
the occasion, and which, they said, ‘even with the cost of 4 | 
transportation added, would make the engine less expensive 
than an ordinary locomotive in English practice, owing to its 
being constructed on the American system.” The idea was | j 
broached to some of the leading companies, but it became | 





Ss Messrs. Burnham, Parry, 
Williams, and Co., on learning the result, sent at their own 
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evident that it could not be given effect to, if at all, in time | 
for the Exhibition, so it was determined to attempt another | Sos = i 
solution. | 
The project was meng to the proprietors of some of the | | 
steams lines trading to the United States, and it was | BALDWIN LOCOMOTIVE 


i 
suggested. that they should assist the Exhibition by carrying | 
the engine to England, and, if necessary, back again to the 


States, at a rate of freight that the Executive Council would ee SS eS eee . 


be justified in incurring. Messrs. Henderson Brothers, of | : : : 
the Anchor line, very pe, MB fell in with the idea, and | the American came she would be whipped. When antagonists 
consented to bring the engine from New York to Glasgow at | ®t in this frame of mind, it isa pity that a suitable arena 
& nominal charge. Messrs. Burnham, Parry, Williams, and | cannot be found for them in which to conquer or collapse. 
Co., on being acquainted with the fact, said they would | The drawings disclose, at all events, what sort of a steed our 
deliver free alongside the steamer at New York, and asked | American friends would provide if they were called upon to 
for particulars of the British engines with which theirs | horse, say, the Flying Scotchman. 

would probably be put in competition. In reply, the | 
leading dimensions of the Great Northern 8ft. single; the | 








Midland 7ft. 6in. single; North-Eastern single-com- | THE MERSEY BAR. 
pound, No. 1521; London and North-Western compound, | ed 
Jeanie Deans;” and the Caledonian inside -cylinder| From the report for the year 1891 of Admiral Sir G. H. 


four-coupled, express engines were sent. The last was | Richards, K.C.B., &c., the acting conservator of the Mersey, 
specially included, as Mr. Drummond, then locomotive super- | on the navigation of the river, it appears that in the principal 
intendent of the Caledonian, had promised to allow the | features, both of the river and the Liverpool Bay entrance, 
Baldwin engine to be tried between Aberdeen and Carlisle, | there has been no practical change since the previous survey 
especially with the 4.40 p.m., ex Aberdeen, which at that | was made in 1890. 





I uffers and the guard-irons | 
in lieu of the cow-catcher were necessary, since the engine | 


expense a number of beautifully-mounted photographs of | 


period—before the opening of the Forth Bridge—was an 
exceptionally heavy train. Messrs. Burnham, Parry, 
Williams, and Co. thereupon sent the drawings now published 
to give an idea of the engine they proposed to send, and to 
ascertain whether the dimensions were admissible on the 
British lines. On a plying the Caledonian loading gauge, it 
was found that the breadth of the engine across the cylinders 
would have to be curtailed and the cab considerably cut 
down. A diagram of the loading gauge was sent out and the 
matter was regarded as settled, when Messrs. Henderson 


The dredging of the bar has now been in operation for 
about fifteen months, and it was hoped that this would have 
been a sufficiently long time to enable some definite opinion 
to be formed as to the ultimate success of the undertaking. 
The magnitude of the operation, the difficulties by which it 
is surrounded, and the many elements of uncertainty which 
exist in reference to the results to be expected, had perhaps 
been underrated. The question of improving the entrance 
to the Mersey is not a new one, but the exceptional character 
| of Liverpool Bay, choked as it is with sandbanks for a 











distance of nearly ten miles outside the entrance proper of 
the river, with a main ship channel varying in position 
sometimes from year to year, rendered it a very difficult and 
doubtful one to be attacked by dredging operations; while 
many high authorities believed that nothing short of per- 
manent works would be of any avail for fixing and deepening 
it. The very magnitude of such permanent works, more- 
over, and the difference of views which prevailed as to the 
character they should assume, together with the absence of 
any previous experience in similar works—for the conditions 
| presented by the Mersey were not only on a colossal scale 
but likewise unique in themselves—prevented the question 
from being seriously entertained. As the main entrance 
| channel, though subject to decided periodical changes up to 
the year 1871, had for a long time maintained a minimum 
low water depth of from ten to twelve feet, and as the tidal 
| range was sufficient to give a depth of from thirty to forty feet 
| at high water, it was considered best to keep it buoyed and 
| lighted, and to adopt every possible means for the safety of navi- 
| gation, putting up with the inconvenience of detention for a 
| few hours near the periods of low water. It had been, how- 
| ever, for a considerable period apparent to the Mersey Docks 
and Harbour Board that the time was near at hand when 
some effort must be ‘made in the direction of artificial 
improvement; likewise that greatly increased facilities 
for dredging operations existed, owing to mechanical 
improvements, and especially to the introduction of sand 
pumping apparatus. It wasdecided after mature consideration 
to make the tentative experiments now in progress. The 
line selected for deepening was across the crest of the bar, 
with the Formby and Crosby lightships in line, and for a 
space of 1000ft. in width by 3000ft. in length. The estimate 
of the engineer-in-chief was that the removal of 800,000 tons 
of material would effect a deepening of 6ft. 6in. below the 
shallowed depth then found, viz., 11ft. below low-water 
| spring tides, provided that no re-deposit occurred. The 
| Mersey Commissioners approved of the sum of £10,000— 
| subsequently increased to £16,000—being expended for this 
| purpose out of the Conservancy Fund of the Mersey Dock 
| Trust, and two of the Dock Board’s hopper barges of about 
| 500 tons each were fitted with engines and centrifugal pumps 
| for working the sand pumping apparatus. No. 7 barge, 
| fitted by Messrs. W. Simons and Co., was ready for trial in 
| August, 1890, and after certain preliminary experiments, 
| definitely commenced work on the 15th of September. No.5 
barge, fitted by Messrs. J. and H. Gwynne, commenced work 
| on the 11th of April, 1891. Since these dates operations have 
| been carried on as regularly as circumstances permitted. 
| Dredger No. 5, with 7514 working hours, removed 223,110 
| tons of sand, and dredger No. 7, working 14874 hours, 
| removed 433,890 tons; the total number of hours worked 
being 2239, and the total quantity of sand removed 657,000 
| tons. In the meantime monthly examinations of the bar 
| were made by the marine surveyor, and from these it appears 
| that over the greater part of the area before named there 
| was at the end of December last a general depth of from 14ft. 
| to 18ft., and considerably more over certain portions. Itmay 
| besaid, therefore, that there has been a clear gain of at least 5ft. 
in the depth >f water over the bar; and this notwithstanding 
| the severe, frequent, and long-continued gales which occurred 
during the year, and which have more or less affected the 
work done. It should be remarked, however, that changes 
| have been produced from similar causes before any dredging 
| operations were undertaken, and that the bar has regained 
| its usual depth soon after the tidal current had resumed its 
| normal strength and direction. It must be acknowledged 
| that the engineer’s estimate has been very fairly fulfilled, and 
{although it may be premature to predict that ultimate 
| success is certain, still, looking to the results already obtained, 
| the prospect of a permanent and considerable increase in the 
| depth of the channel is very hopeful. 
| Ifthis success has been obtained with the comparatively 
inadequate means hitherto employed, and at the inconsiderable 
sum expended—less than £15,000— much greater success 
would probably follow by providing a dredging vessel of 
greatly increased size,capable of containing some 2000 or 
3000 tons of sand, and with much more powerful machinery. 
In addition to the increased rapidity of the operations, the 
saving of time now occupied by the dredgers of under 500 
tons, in going to and from the bar and the site of the deposit, 
would be of itself an immense gain. The Dock Board at 
present have decided to make no change in the system of 
buoyage, but coasting vessels of 14ft. draught, whose masters 
are competent pilots, already use the deepened cut. It 
remains to be seen whether the winter gales which may still 
be expected will produce any injurious effects on the work 
already accomplished, while the dredging with the present 
plant will continue to be carried on whenever the weather 
| will admit. 
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Company, of Dumbarton. Messrs. Weir’s appliances, in- 
cluding feed heater, two double-acting pumping engines, and 
an evaporator are fitted in the engine-room. On the recent 
speed trials at Wemyss Bay, the Ruahine attained a mean 
speed of 14} knots, which was considered quite satisfactory. 
Much interest will be centred upon the results obtained with 
this interesting vessel, and it may reasonably be expected 
that ere long others will be constructed of thesame type. 








AN AMERICAN CHAMPION ARMOUR PLATE. 





By the courtesy of Captain Folger, U.S. Navy, Chief of 
the Bureau of Ordnance, we are able to give our readers an 
engraving made from the official 
photograph of the plate which we 
gave as the best of those tested at 
Indian Head last October 31st and 
November 14th, and which was so 
reported by the commission on the 
trial. By the unanimous decision of 
these oflicers the plates were placed 
in the following order of merit—(1) 
The high carbon nickel-steel Harvey 
plate, furnished by the Bethlehem 
Iron Company; (2) the high carbon 
nickel-steel plate, furnished by the 
Bethlehem Iron Company; (3) the 
high carbon nickel-steel plate, fur- 
nished by Carnegie, Phipps, and Co.; 
(4) the low carbon nickel-steel Harvey 
plate, furnished by Carnegie, Phipps, 
and Co.; (5) the low carbon nickel- 
steel plate, furnished by Carnegie, 
Phipps, and Co.; (6) the low carbon 
steel Harvey plate, furnished by the 
Bethlehem Iron Company. 

The report adds, ‘The right side 
of plate No. 1 showed very remark- 
able qualities. The two projectiles 
which struck that side penetrated not 
more than Tin., the head remaining 
in the plate, completely filling the 
hole, and with the appearance of 
having been welded to the surrounding 
metal, while the body was shattered 
into many fragments. Nocracks were 
made on that side of the plate. The 
back of the plate on that side showed 
no disturbance except a hardly notice- 
able swelling on the surface.” 

“Tt is to be noted that the upper 
part of plate No. 6—Harveyed— 
showed qualities resembling those of 
the right side of No.1, while, on the 
other hand, plate No. 4—likewise 
Harveyed—was totally lacking in such 
characteristics. It is, however, added 
that the method of tempering—more 
properly speaking hardening—at 
Bethlehem differed from that of Pitts- 
burg.” 

We may endeavour to analyse these 
results by the rough test of orders 
of merit; that is to say, we may add 
together the numbers showing the 
place given to each plate taken with reference to any 
one quality, and then divide by the number of such 
plates to get an average. The smallest result, of 
course, shows the highest place of merit; thus, the 
high carbon plates stood 1, 2, and 3, and the low 
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carbon 4, 5, and 6; thus the average of the first 
named is 2 and of the latter 5. This shows the 
greatest advantage that could be for high carbon over 
low. If we try the effect of the Harvey process we 
get 33 as an average against 3} for the plates that had 
not been subjected to the process, which is rather 
against Harvey. So Bethlehem has an average of 3 
against 4 for Carnegie and Phipps. The nickel plates 
average for 3 against 6 for absence of nickel. This 
method of analysis is more curious than valuable 
unless it is applied to a large number of tests; but it is 
at all events impartial. The result does not really seem 
to do justice to Harvey, for undoubtedly great hardness 
of surface is obtained by the Harvey process. It is stated, 
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HIGH CARBON NICKEL STEEL HARVEY PLATE 


however, on good authority that no means can at present 
be devised of adapting the process to curved plates, and 
also that it is very costly. This seems to militate against 


| its future, and to imply that we can by no means reckon 
on obtaining plates for service as good as this No. 1 
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Bethlehem—at present at all events—for in spite of the 
average place of the Harvey being against it, the best 
plate seems to have owed much to it. 

Nevertheless, this detraction from the best plate does 
not prevent it being due to Bethlehem, and indeed to 
Carnegie and Phipps also, to acknowledge that the plates 
turned out show a remarkable achievement, especially at 
so early a date after commencing manufacture. We 
think also that the system of testing is very good, though 
undoubtedly the last round should be regarded as a 
separate test from the rest, and is open to the objection 
that applies to any test which outmatches the plate, viz., 
that unless very carefully considered it is liable to 
mislead. For example, suppose two plates to bear the 
first four rounds equally well,and sup- 
pose the fifth shot to smash one badly, 
but the shot to be broken up, while 
the fifth shot passes through the 
other plate whole or even slightly 
broken, leaving the plate otherwise 
intact. We should, hold that the 
broken plate was the better, because 
it took more work out of the shot, 
and it would have protected the vessel 
it covered better than the plate which 
let it through. Nevertheless we 
should fear that some would look at 
the destruction of the plate as 
evidence the other way, not suffici- 
ently remembering that the function 
of a plate is to protect what it covers 
to the utmost, and when overmatched 
to absorb the maximum energy pos- 
sible by transmitting the blow into 
its own mass in preference to letting 
it through. This is a case when 
velocity screens erected behind the 
plates would be desirable if the shot 
held together. A comparison was 
made in THE ENGINEER of December 
11th last between the plate illustrated 
above and the Brown Tresidder plate 
tested on board the Nettle. The 
above illustration and that of the 
Tresidder plate given in November 
13th may further assist in such a com- 
parison, but it remains very imperfect. 
and must do so unless the plates were 
subjected to the same test. 


ERECTING SHOP, GLOBE 
WORKS, LINCOLN. 

THE engraving on next page is taken 
from a photograph, and serves admirably 
to illustrate the great advance which has 
taken place in the demand for electric 
lighting engines. It shows the interior 
of the principal erecting shop of Messrs. 
Robey and Co., of Lincoln. 

The erecting shop in question is 400ft. 
long by 55ft. wide, and is traversed by 
three cranes, two of 10 tons, and one 
20 tons, worked by rope gearing, and 
traversing the whole length of the 
shop. The photograph was, taken of 
the shop in its ordinary state, not 
at all prepared for the purpose, and being taken on 
Saturday afternoon, there are of course no men about 


| beyond the one on the fly-wheel, who was placed there 


to give some idea of the relative size of the engines. The 
pair of beds in the front are for an engine of 500-horse power, 
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which is the fourth pair of similar construction supplied 
to the Newcastle Electric Supply Co. This is of larger power 
than the others, and is shortly to be followed by another pair 
of similar size. The one immediately beyond it is a 250-horse 
power, erected complete upon one base plate, and fitted with a 
condenser. Thisisfor anotherelectric installation at Rochester. 

The large engine mounted upon the base plate is fixed there 
for running. This is a 400-horse power, and was made for 
driving the new workshops of the Fairfield Shipbuilding Co., 
Glasgow, being exactly similar in design to one supplied a 
few years ago to Messrs. J. and G. Thomson, of Clydebank, 
Glasgow, also for their workshops. These engines are fitted 
with the patent trip expansion gear illustrated in our im- 
pression for May 4th, 1888. 

The vertical engine to the left of the illustration is one of 
four for the Wool Quay electric lighting installation in 
London, and is similar in construction to that illustrated by 
us on December 26th, 1890. The others are of various sizes, 
for industrial and electrical p The assembly of 
engines is a very good illustration of the great progress of 
electric lighting in England, and the class of engines now 
used for its production. Of those photographed for this 
purpose alone, this view shows over 1000-horse power, i.e., 
without counting the industrial engines. It also shows the 
remarkable development of engineering work in this line. 
Ten or twelve years ago an 8 or 10-horse power was Messrs. 
Robey and Co.’s standard production, and when the first 
50-horse power semi-portable mining engine was made it was 
considered an abnormal size. The demand for high-class 
engines for electrical work has, however, been fairly met by 
this as in other factories, and engines to develope 400 to 500- 
horse power are a constant and ordinary production. Engines 
such as those illustrated can not only be depended upon for 
heavy continuous running, but when fitted with the valve gear 
above mentioned, can be reliedon to give a practically uniform 
speed with the highest economy under very varying loads. 








LOAD DIAGRAMS OF ELECTRIC TRAMWAYS, 
AND THE COST OF ELECTRIC TRACTION.* 

Or the errors into which the pioneers in electric traction fell, 
none was more serious, and I may say more general, than that of 
providing insufficient motive power. The early motors were all 
too small, too lightly built, and consequently were not durable. 
In spur gearing, the double-reduction gear has been abandoned by 
the principal American firms on account of its great cost of main- 
tenance; the high speed at which the motor pinion had to run 
was detrimental to the life of the mechanism. A reaction has set 
in, and attempts are being made to drive cars by placing the 
armatures directly upon the axle. It is questionable whether this 
method will prove successful in the long run. But the single- 
reduction gear—that is to say, one pinion and one spur wheel 
running at moderate speeds—appears to give excellent results, and 
the repair bills have been lengely reduced in consequence. 

If we calculate from the accepted coefficients of resistance to 
traction on common tram rails, we find that an ordinary tram car 
will require but 3 to 4-horse power for its propulsion when once in 
motion. But it is the setting of a vehicle in motion from a state 
of rest which demands the test amount of energy, and the 
electric motors which were built in the early days were soon knocked 
to pieces by the enormous strain put —~ them on starting. On 
English tramways, it has been computed, a tram car has to stop 
from four to eight times every mile, according to the amount of 
passenger traffic. With a view of ascertaining the exact conditions 
as to the variations in the power consumed on an electric car, I 
made a series of tests four years ago with an electric car in the 
public streets of Philadelphia. The maximum current reached at 
times 120 ampéres. This occurred when starting on curves and 
gradients. Frequently it dropped to zero, and, in fact, these gaps, 
representing periods when no current was used, gave, on being 
added up, 45 per cent. of the total. The car contained eighty-four 
storage cells, weighing 34001b., and it carried an average of 
twenty-six passengers. The aggregate weight propelled was seven 
tons. The distance covered during the entire journey was seven 
miles, giving a mean speed of only six miles per hour, and this had 
to be maintained on account of the horse cars which ran on the same 
line. Averaging the current consumed, we find it to be 31 amperes. 
The maximum electro-motive force was 160 volts, and the mean 
157 volts, giving an average of 6°52 electrical horse - power 
used by the car motor. e maximum current of 120 amptres 
into the minimum electro-motive force of 140 volts would give 22°5 
electrical horse-power, but this occurred only nine times during the 
journey, and each time but for a second or two. Currents of from 
60 to 100 ampéres were recorded more frequently. of 
this were given and of the working of three different systems of 
electric cars on an overhead conductor line at Des Moines, U.S.A. 
These tests were made on the same day, on the same length of 
track, with the same number of passengers carried, and the same 
kind of car body. The cars were operated by the same man, and 


equalising to some extent the load upon the generating plant 
of an electric tramway with overhead conductors, but my sugges- 
tion has not been adopted. I advised the use of secondary 
batteries to act as regulators—not batteries of large capacity, but 
such as would give a very high discharge rate. Plain lead plates 
of very large surface, formed on the Planté or any similar process, 
would certainly add to the smooth working of any railway or 
tramway where great fluctuations of load are unavoidable, and 
compound winding insufficient. An accumulator of this descrip- 
tion could be made very cheaply, and by allowing sufficient 
material it can be of any durability desired. The diagrams show 
that the large excess of current is only required for a few seconds 
at a time, therefore a storage battery of large surface would 
furnish this in a far more rational way than the best designed 
dynamo worked by the most delicately governed steam engine. 
It would save engine power, and reduce the chances of breakdowns 
due to sudden shocks to the generating plant. 

On starting a single car, from 20 to 50 electrical horse-power are 
absorbed, and this occurs just when the motor is giving a com- 
paratively small mechanical power at its minimum efficiency. This 
energy is absorbed in producing the initial statical pull which must 
be created by many amptre turns. Now, in order to get many 
ampére turns without excessive currents, I designed, some eight 
years ago, a switch which throws the motors in series -when start- 
ing, and in parallel—when two or more motors are used—when a 
sufficient counter electro-motive force is created by virtue of a 
certain speed. I also subdivided the field magnet coils, in order to 
obtain several graduations and regulate the fields to the require- 
ments of the load and speed. Up to that time electrical engineers 
used idle resistances for varying the speed and power. Mr. 
8 e and others have adopted a similar method of regulation. 
The Thomson-Houston Company use resist coils up to a certain 
point, after which portions of the divided field coils are thrown out 
of circuit. By a judicious arrangement of field windings to suit 
the exigencies of a given road, a very fair all-round motor efficiency 
can be obtained. 

The battery car from which one diagram was obtained 
required for its propulsion 1-086 electrical horse-power hours per 
mile run, with an average load of seven tons over a line having no 
gradient above 4 per cent. The figures obtained by Mr. O. T. 
Crosby on three American lines with overhead conductors accord 
with the above very closely. Thus, on the Richmond line the 
readings were 1°18 horse-power hours per car mile, at Cleveland 
0-9, and at Scranton 0°94 horse-power hours. These cars were 
very much lighter than the one driven by accumulators, but 
there is a gradient of 9 per cent. at Richmond, and one of 7 per 
cent. at Scranton, while the Cleveland line is tolerably level ; 
the speeds at Cleveland averaged nine miles per hour, and at the 
other two lines six miles per hour. The coal consumption measured 
at the generating stations came out as follows :—For the Cleveland 
line, 8 lb. per car mile ; and at Scranton, 5°6 1b. 

On the Frankfort-Offenbach Tramway, and on the Midling line, 
near Vienna, both built by Messrs. Siemens and Halske, the coal 
consumption varies between 7 lb. and 8 lb. per car mile. 

A recent and interesting example of electric tramway enterprise 
in Germany is that of the city of Halle. The cars on this line 
were originally drawn by horses, but a year ago the municipal 
authorities gave permission to the Allgemeine Elektricitiits Gesell- 
schaft to erect overhead conductors on the plan _—— by Mr. 
Sprague in America. The general expenses include taxes, 
municipal charges, and water rates. The water is obtained from 
the town supply, the sinking of a well having been found im- 
practicable. The rolling stock consists of twenty-five cars ; the 
average number actually running was 20°55. They carry drivers, 
but no conductors, and this fact renders the wages account re- 
markably low, the entire working expenses coming to only 2°624 
pence per car mile, or 54°5 per cent. of the gross revenue. It 
must be observed however, that no allowance has been made for 
depreciation, which if included, would add — another penny 
per car mile to the expenses account. Incidentally it may here be 
mentioned that the Imperial German Government stopped the 
running of the electric cars immediately after the opening cere- 
mony, because they interfered with the proper working of the 
telegraphs and telephones. The case came before the law courts, 
when the judges decided in favour of the tramway company, 





TaBLE II.—The Halle Electric Tramways, 
Workina Expenses ror Six MontTHS ENDING 
Average number of cars running .. 
Total car miles for six months... .. ., 
Average number of car miles per month 


DECEMBER, 1891, 
eo ee oe )6=6 20°55 
+ 266,796 


44,466 
Daily average mileage for each day, per car = ce 

Total gross receipts for six months £5354 8, 
Average gross receipts per month .. £892 8p. 
Workino Expenses, Pence 
Coals ) 
oo 66 26. 660. 28 2% “60. OS +. O0°3980 

Waste, oil, and cleaning materials . . 0° 
Wages and salaries ee er ee ‘ Fred 
General expenses .. oc Lae teh! eh, eae 03930 
eee ee eee 0°0216 
Maintenance of track and overhead conductors.. ~. 0-045 
i MIM 06. Sc lake 50 +s ee 00086 
= boilers and machinery .. 0°0120 
” cars 4. . +» 0°1480 
ng workshops . +» O-0l4s 
Total working expenses per car mile.. ,, 2°6243 
TaBLE IlI.—Blackpool Electree Tramway. 
Workino Expenses ror 189]. 
Total number of car miles for one year.. 98,000 
Average car miles permonth .. .. .. . 8,166°6 
Gross receipts for one year "£7241 
Per car mile, 

ence, 
Repairing centre tunnel 0°345 
road wa: 0-452 
73 


ie ae ee eee 
Rent, at 6} per cent. of cost of line, to corporation . . 
Repairs of armatures, fittings... .. .. .. 1... 
D ting and plumber’s work 
Fire and boiler insurance .. ee 
SE ha?) au 46 56) eas dd oes os. ba be 
pe aeeny drivers, conductors, engineer, ticket clerk, &c. 
CU 6 os) (ge' fea’ Ny se nates 
Water and gas a ial 
Rates and income tax .. a 
Printing and stationery .. .. .. .. .. os as 
Galeries of sen age os secretary, auditors, and clerks 
Pp ti ‘or e408 “on. 06 
Miscellaneous. . 
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can 


9911 
“re 57°8 p. cent 
TaBLE IV.—The Florence and Fiesole Electric Railway. 


WoRrKING EXPENDITURE, BASED ON AN AVERAGE OF 600 Car KiLometnes 
oR 875 Car MILes, Per Day. : 


Total working expenses per car mile.. 
Ratio of operating expenses ° 


Per car mile. 


Trafiic— Pence. 
Eleven guards and three inspectors 0-960 
tenance— 
Inspector, foreman, and eight men 0°680 
Motive power— 
Wages at generating station 0°386 
DEERME. “as 0s. be ae 0. oe 0° 898 
Fuel, cne ton per day, at £1 12s. per ton 1-003 
Water, oil, repairs, and sundries .. .. O°513 


Depreciation and renewals— 
Boilers, 7 per cent.; electric plant, 
5 per cent.; line, l percent. . 
General charges— 
Rates and taxes, office, and administration 


8 per cent.; cars, 
: Se we 6h (es 2-080 


1°050 


























stating at the same time that the streets of a city were int 

wd —— traffic, that penn A — could not ~ om _ — 
the postal authorities could easily arrange the telegraph an 
telephone wires so that they should not be influenced by the 
electric lines, which use the rails and earth for the return circuit. 
The alterations were made, and the tramway has had a good time 
ever since. 

The most remarkable of mr pe electric tramways is that of 
Budapest, which was constructed by Messrs. Siemens and Halske, 
of Berlin. Underground conductors are used in this case, and the 
conduit is immediately underneath one of the tram rails, so that 
there is no additional slot in the roadway. About fifty electric 
cars are now in operation over twenty miles of track. The system 
is exceedingly popular, and it carries a larger number of P seg nay 0 
per mile than the horse tramways, This is probably due to the 
greater speed, the electric cars being allowed to run eleven miles 
per hour in some of the streets. I have not been able to obtain 
detailed working expenses, but I have been informed that they 
never ded 50 per cent. of the revenue since the opening of 





the readings were taken by officials of the tramway pany. 
With a car fitted with two 15-horse power Thomson-Houston 
motors, the maximum current at any time was 75 ampéres, the 
mean 22-4, dropping at times to zero, while the electro-motive force 
varied between 360 and 520 volts on a run of twenty miles. 
Another diagram gave the curves from observations on a car 

ropelled over the same distance by means of two 15-horse power 
Sprague motors. This showed a maximum current of 75 amperes, 
average 25°95 ampéres, with electro-motive force varying from 320 
to 560 volts at the motor terminals. Another diagram gave the 
following results with two 15-horse power Westinghouse motors :— 
Maximum current, 95 amptres; mean, 31°3 amptres; maximum 
electro-motive force, 560 ; minimum, 380. 

All these diagrams showed the enormous and remarkably 
frequent fluctuations of current, and the attendant rise and fall of 
the energy consumed, With several such cars running on a line 
with overhead or other conducting medium for the transmission of 
electricity from the generating station to the moving cars, the 
peaks would occur at more frequent intervals, filling the great gaps 
in proportion to the number of cars running simultaneously. Little 
reliance, however, should be placed upon the possibility of obtain- 
ing even a moderately constant 1 at the generating station. 
From numerous experiments, I have found that it takes about 
twenty seconds to bring a tram car from rest to its normal speed ; 
during this period the current drops gradually from its maximum, 
due to the ohmic resistance of the circuit, to a value corresponding 
with the load upon the car motor at its normal speed. The sto 
pages on tram lines with much traffic are so numerous that it will 
often happen that a large percentage of the cars start simul- 
taneously, when for a moment the engines and dynamos have to 
exert their utmost power, and before the engine governor has time 
to act, the current may be down again at, or below, its normal. 

At the generating station of the Roundhay Electric Tramway at 
Leeds, supplying five cars simultaneously on the line, the current 
dropped to zero twenty times within the space of one hour. These 
abrupt changes have the effect of reducing the average efficiency 
of the whole system to a comparatively low figure. The engine 
and dynamo must be able to furnish the maximum energy 
demanded at any instant, whilst the mean power in many cases 
scarcely comes to one-third of the maximum. At the City and 
South London Electric Railway, which is only 3} miles in length, 
the deflections on the voltmeter vary between 370 and 500, notwith- 
standing compound-wound generators, and a regular schedule time 
of running the trains. Several years ago I suggested a remedy for 


*Paper read before the Institution of Electrical Engineers by A. 
Reckenzaun, Member, 24th March, 1892, 








the line two years ago. The ratio of working expenses and revenue 
on the horse car lines at Budapest is 72 per cent. 

Coming now to the electric traction enterprises in the United 
Kingdom, the Blackpool tramway gross expenses amounted last 

ear to 9°91d. per car mile, or 57°8 per cent. of the gross receipts. 
is is a most satisfactory result, considering that the winter traffic 

of this seaside resort is only just sufficient to cover operating 
costs, and all the profits have to be earned during the holiday 
seasons. This is the only line in England, and the oldest line 
in the world, worked with underground conductors in a slotted 
conduit. The rent charged by the Blackpool Corporation for the 
use of the line forms a considerable item—1°773d. per car mile—in 
the sum of the working expenses. Directors’ fees and secretarial 
charges also seem to be liberally arranged, making 1°187d. per mile. 

On the Bessbrook-Newry Tramway, where water power is used 
for driving the generators, the — costs during six months, 
ending December 31st, 1890, amoun’ to 3°97d. per train mile. 
This includes water rent, rental of buildings, wages of driver, 
guard and dynamo attendant, maintenance and re to dynamos 
and conductor, oil, tallow, and waste. During the period stated 
the train mileage was 10,400, the number of passengers 50,800, and 
goods carried 8600 tons. 

The Americans, as you are well aware, are far ahead of. us in 
matters relating to tramways; they count their electric roads by 
hundreds, and their electric cars by thousands. I need not enlarge 
here = figures well known to all readers cf engineering litera- 
ture, but I venture to point to recent statistics on working 
expenses, and especially to those prepared by Mr. J. 8. Badger for 
the Street Railway Convention last October, when meeting at 
Pittsburgh. Mr. Badger gave an immense amount of data, all 
systematically arranged, of which Table V. is an abstract, con- 
verted into English equivalents as to money values, Those 
interested in all its details will find a reprint of this elaborate com- 
munication in the Electrical World of October 31st, 1891. 


TaBLE I1.—The Frankfort-Ojfenbach Electric Tramways. 





Workino Expenses OF THE YEAR 1890. Pence. 
Duck, percarumlie.. .. «2 oc oe 0°48 
Wages of drivers and conductors .. .. .. 0°864 
Salaries and wages at the generating station 0°96 
Maintenance of machinery pie. | ee ae 0°576 
” line and buildings .. 0°288 
Taxes and municipal charges .. . 0°058 
Miscellaneous.. .. .. 0°518 
Depreciation account .. 0°864 
Total per car mile 4°608 

















Total percarmile .. .. .. .. se « 7°570 
TaBLE V.— Working Expenses of Five Representative American 
Electric Tramways. 
Road 1. |Road2. Road 3. Road 4. Roads, 
Per car Per car Per car Per car Per car 
mile. | mile. mile. mile. | mile. 
Permanent Way. a |} 4 d, d. d. 
Maintenance of road bed an: 
MEE os: ss ss oe eo os) ORS. | 0°95 “475 «= 0085) 0050 
Maintenance of line .. 0°035 | 0°075 0100 = 0°105 | 0-030 
Maint < of Power Plant. | 
Repairs of engines and boilers, 0°018 | 0°055 \ { 0°013 | 0°036 
Repairs of dynamos .. ++! Lo-oog J | 07007 | -0°195) 0013 | 0-008 
eous repairs | 5 i; ous J \ 0-019 | 0-0c4 
Cost of Power. | | 
Fuel .. .. .. «os «- «| 0°885 | 0°488 O°S22 | 0-345 | 1073 
Wages at generating station ..| 0°206 0°186 | O'212 | O19 | 0°437 
Oiland waste .. .. .. ..| 0°032 | 0°077 | 0-029 | 0°109 
eee 0°046 =| 0°035 | }0°1024 O°027)  O°147 
Other supplies .. .. .. ..| 0°005 | 0-010 - | Ole 
Maintenance of Rolling Stock, | 
Machine shops, and repairs to 
motorsand cars .. .. ..| O'922 | O'414 | 1°503 = 1°162 | 0°203 
Transportation Expenses. | 
Wages of conductors and motor | 
MMO 2. ce ce ce oe (ool 6 68°S818 1778. 2° 236 2°516 | 1°826 
Miscellaneous wages for in- | 
spectors, trackmen, and | 
cleaners .. .. .. .. «| 0°526 | 0°159, 0°095 | 0-018 1°234 
Accidents to persons and pro- 
DEN ss. “sno cn cos! os os] Qa [Oe - | 0003 
General Expenses, | | 
Insurance .. ++! Laerng J | 0°004 -oan J | 070386 | 0-084 
Salaries, &c... caeae, wel 706 { 0°324 }o 230{ 0°272 | 0°85 
Office expenses .. .. .. ..| O0°021 | 0°014! 0O°081 | — = 0°035 
Advertising, printing, legal | | 
and miscellaneous expenses 0°0385 | — | 0°04 | 0°693 | 07131 
Total expenses per car mile .. 67145 | 5°529 | 6°301 


5°601 | 4°217 


TABLE VI.— West End Railway Company of Boston. 
Workove Expenses ror Five Monras gnpina Avoust, 1891. 
Electric traction. Horse traction. 


Gross receipts .. .. .. .. £29,337 68. .. £78,779 48. 
Track and car expenses 9,030 88, 26,729 6s. 
Motive power .. .. .. 5,783 Os. 23,949 Os. 
Total operating expenses 16,274 2a, 55,043 4s. 
MER ce os. se: , 4% 375,474°8 1,093,808 *2 
Ratio of mileage .. .. .. .. 25°75 p. cent... 74°25 p. cent. 
Ratio of operating expen . 55°47, 9°87 oy 
Total expenses per mile run 10°41d, 12°06d: 
Gross receipts per mile run.. 18°76d. 17° 26d 








PROFIT-SHARING.—A conference on profit-sharing was held at 
the offices of the National Thrift wy fo Tuesday ; Mr. Robert 
Sillar presided. A paper by Mr. D. Baldwin, C.E., having been 
read, a discussion followed, and it was decided to bring the move- 
ment before the notice of employers of labour. 


ENGINEERING STUDENTS’ CLUB, NEWCASTLE-ON-TYNE.—A meet- 
ing of the above club was held at the Durham College of Science 
on the evening of Thursday, March 24th, when a r on 
‘Electricity in Mining Operations” was read by Mr. E. Scott, 
Mr. C. 8S. Brough in the chair. The author commenced by 
comparing the various systems in use for the transmission of power 
in mines, and pointed out the advantages by an electric 
system. Various suggestions for preventing the firing of inflam 
mable gases were next considered. The author next described 
the special features in the construction of motors, hauling engines, 
locomotives, coal cutters, and other electric machines, now beiny 
manufactured by the leading electrical engineering firms in 
England and other countries, In conclusion the results of 4 
number of tests were given. The paper was illustrated by 
numerous diagrams and lantern slides. The usual votes of thanks 
to the author and the chair then brought the meeting to a close. 
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RAILWAY MATTERS. 


Tux ironwork for the London, Brighton, and South 
Coast Railway works at Shoreham is to be executed by one of the 
South Durham forge companies, 

Tux Victorian Government are perfecting their scheme 
for retrenchment in the Railway Department. It is reported that 
they propose to reduce the train service by a total of 700,000 miles 


per annum. ? ; : 
Ir has been decided by the Victorian Government to 
appoint a board of three cotnmissioners to inquire into the charges 
bought against Mr. Eddy, the permanent head of the Railway 
Department, by Mr. Schey, M. 4 A, The allegations have been 
the subject of several acr debates in the Legislative 
Assembly, and the Times correspondent says the Government have 
only assented to the inquiry at the express request of Mr. Eddy. 


A coLLIsion between two goods trains took place at 
Hatton Station, Warwick, on the 25th ult. One engine was 
described as being completel hed, and the tender thrown 
across the platform, the driver and stoker ping by j ping 
from the locomotive just before the impact occurred. e engine 
of the second train was, it is said, also wrecked. Both trains were 
yroceeding in the same direction, but the front train slowed just 
fefore the collision took place. 


A snort time ago tenders were asked for 46,000 tons of 
for the Danish State Railways. Telegrams from Copenhagen 
= been received accepting the offer of Mr. Robert Forrester, of 
Roughrigg Collieries, lamannan, for 20,000 tons, and that of 
Messrs. Jas. Nimmo and Co., Slamannan, for 10,000 tons. It is 
understood that from 5000 to 10,000 tons will of necessity be taken 
from Wales, and the remaining quantity to make up the total of 
46,000 may possibly come to Scotland. 


TuE Select Committee of the House of Commons, pre- 
sided over by Mr, Herbert Gladstone, resumed the consideration 
of the clauses of the London County Council a Bill on 
Wednesday. Mr. Littler, Q.C., having replied on behalf of the 
County Council in opposition to the Amendment to exempt the 
Electric Lighting Companies from the operation of the Bill, the 
Committee decided to reject the Amendment, but they agreed to 
the insertion of a clause throwing upon the County Council the 
whoie of any cost to which these companies may be put in remov- 
ing their wires into the subways. 


Masor-GENERAL Hurtcuinson has reported to the 
Board of Trade on the subsidences caused by mining operations, 
which have occurred on the Potteries loop-line of the North Staf- 
fordshire Railway at Cobridge. The report states that about 170 
yards on the Stoke side of Cobridge Station is a tunnel, and between 
the tunnel mouth and the station subsidences from mining opera- 
tions have been going on for some length of time. The report goes 
on to state that in addition to the precautions already taken to 
guard against accident, the engineer to the line has now laid down 
rails weighing 90 1b, to the yard and 60ft. long in place of those of 
the ordinary lengths, 24ft. to 34ft., the latter to be used as check 
rails along the whole line where the subsidences are to be appre- 
hended. The company have purchased the minerfl rights under 
the Cobridge tunnel, and without resorting tothe purchase of the 
mineral rights under the entire section of the railway Major-Gen. 
Hutchinson does not see what further steps can be taken to guard 
against danger except providing that trains entering and lea ing 
Stoke should be pres lh at the mouth of the tunnel and pilot 
into the station by a watchman who just previously examines the 
tunnel, 


In a Board of Trade report on an accident to a London, 
Chatham, and Dover train on the Metropolitan Railway, on the 
5th of January between Farringdon-street and King’s-cross 
stations, on the widened lines of the Metropolitan Railway, Major- 
General Hutchinson says: ‘The accident must be attributed to 
the fracture of the right leading axle-box of the sixth vehicle from 
the engine. After the accident the bottom part of this axle-box 
was gone, and the only piece of the bottom which has been found 
was picked up about yards after the first mark of derailment, 
and about yards from the place where the vehicle eventually 
stopped. The driver and fireman of the train were quite uncon- 
scious than anything was wrong until a crossing close to King’s- 
cross station—nearly 600 yards from the first marks of derailment 
—was reached, when the driver and fireman felt a drag just after 
steam had been shut off to stop at the station, and then a sudden 
stoppage of the train by an application of the Westinghouse brake 
from behind the engine, the speed at the time being from twenty 
to twenty-five miles an hour. The front guard was unaware of 
anything being amiss till he felt the train suddenly stopped he the 
application of the brake, just as the front vehicle had reached the 
Farringdon-street eud of King’s-cross island platform, The rear 
guard, Howard, was also unconscious that anything was wrong 
until he felt the rear vehicle, in which he was riding, leave the rails 
on its reaching the crossing at the mouth of the tunnel, about 
100 yards from the Farringdon-street end of King’s-cross island 
platform. He at once with great promptitude applied the West- 
inghouse brake, which acted well and stopped the trained in about 
15 yards, just before the front of the sixth vehicle had reached 
the pier of an over-bridge between the widened and main lines, 
which pier it would have otherwise struck, with probably disastrous 
consequences. Howard deserves commendation for this prompt 
action,” 

THE new scale of French railway tariffs, which came 
into operation on Ist of April, is singularly characteristic of the 
methods which the Government is employing for the development 
of native industry. Having endeavoured te shut out foreign manu- 
facturers from the French market, it is now seeking to t 











NOTES AND MEMORANDA. 


A LITTLE gas engine of horizontal type has been made 
by Messrs. Robey and Co., which will run at 540 revolutions per 
minute, and light, as low as 150 revolutions. 


In London 2437 births and 1744 deaths were registered 
last week. Allowing for increase of population, the births were 
299 and the deaths 93 below the average numbers in the corre- 
sponding weeks of the last ten years. 


DRILLING square holes by means of an old triangular 
file ground off square at the end, and with a little clearance at the 
cutting edges, is quite an old and constantly used accomplishment 
without any special machine for the purpose. 


THE annual death-rate in London last week per 1000 
from all causes, which had been 18:9, 22:1, and 24°3 in the preced- 
ing three weeks, fell to 213. In Greater London 3275 births and 
2179 deaths were registered, corresponding to annual rates of 29°7 
and 19°8 per 1000 estimated population. 


In thirty-three great towns of England and Wales the 
death-rate last week corresponded to an annual rate of 22°3 per 
1000 of their aggregate population, which is estimated at 
10,185,736 persons in the middle of this year. The rate varied 
from 9°9 at Brighton and 12°8 at Croydon to 35°0 at Oldham and 
87°2at Huddersfield. 


Fourteen boiler explosions occurred in Germany 
during 1890. In two cases incrustation of the boiler is given as 
cause, two low water, one too high tension in boiler, five local 
weakening of shell, two wear and age of boiler, one an old crack, 
and one poor material of a boiler-tube. These accidents are 
divided as follows :—Horizontal single flue boilers, two explosions ; 
horizontal two or more flue boilers, six ; horizantal pertalle engine 
boilers, four ; upright fire-box boilers, one ; multitubular boilers, 
one. The number of injured persons is eighteen, of which seven 
were killed, eleven slightly wounded, against twenty-eight: persons 
injured at the sixteen boiler explosions of 1889, 


Mr. V. De MicuHELE is proposing the following as a 
standard test to insure good sound Portland cement. He 
suggests pats jin. thick in water, absolutely sound at seven 
days; tensile strength, 400 lb. per square inch at seven days; 
fineness, 10 per cent. residue on a fifty sieve. The pats to 
be gauged on glass, immersed in water immediately, and left 
there for the whole period; one pat to each three bricks. The 
test bricks to be gauged by a skilled man, with any quantity of 
water, in any way he likes, The average of three to be taken, 
which shall represent about 100 tons or less. The strain to be 
applied as quickly as possible. The sieve to have 2500 holes 
per square inch, and to be of wire ;},th of an inch in 
diameter. Shaking to be continued until nothing ground in the 
mill passes, 

AN interesting piece of shipbuilding history has tran- 
spired, writes our Wolverhampton correspondent, this week in 
South Staffordshire. Mr. J. T. Daly, managing director of the 
Horseley Heath Engineering Company, Tipton, who are now 
builders of bridges and piers, writes to point out that the first iron 
steam vessel was built in this country by the Horseley Company, 
of Tipton, Staffordshire, about the year 1821. Mr. Lindsay, in his 
work on “‘ History of Merchant Shipping and Ancient Commerce,” 
writes, ‘‘ A steam vessel was for the first time fitted into a vessel of 
iron ; she was named the Aaron Manby, and was constructed at 
the Horseley Company’s Works for the joint account of Mr. Manby 
and Captain Napier — afterwards Sir Charles Napier.” Mr. 
Grantham in his work on shipbuilding, describes an iron canal 
vessel built by a Mr. Wilkinson, of Bradley Forge, near Bilston, 
about the year 1787, and this is believed to be an early instance of 
a really working commercial vessel built of iron; and again, in 
1815, Thomas Jevons launched a small iron boat on the Mersey. 
She was built by Joshua Horton, near Birmingham, and fitted up 
at Liverpool, and is credited with being the first iron boat that 
floated on salt water. 


THE influence of heating in steam on magnets is the 
subject of an interesting note in the Schweizerische Bauzeitung, in 
which reference is made to the researches of Strouhal and Barus. 
These have shown that with long continued heating in steam, 
magnets lose from 28 per cent. to 67 per cent. of their power. If, 
after this, the magnets are remagnetised and again exposed to the 
action of steam, only a very slight loss of magnetic power is found 
to take place. The experiments which have been made would 
seem to warrant the conclusion also, that after such treatment a 
magnet is less liable to deterioration from mechanical vibration as 
well as heat. In one of the experiments a short magnet was 
boiled in water for four hours. It was then magnetised and held 
in an atmosphere of steam for two hours more, after which its 
magnetic moment was measured. It was then subjected to fifty 
blows from a piece of wood, both transversely and longitudinally. 
Again measuring, its magnetic moment showed a loss of 5$,, and 
on repeating the hammering with the wooden bar the loss was , 
of the original moment. In view of this, repeated steaming an 
magnetising is recommended as a good means of securing per- 
manent magnetism in pieces of hard steel. 


A cotp method of colouring brass a deep blue is as 
follows :—100 grammes of carbonate of copper and 750 grammes 
of ammonia are introduced in a decanter, well corked, and shaken 
until dissolution is effected. There are then added 150 cubic 
centimetres of distilled water. The mixture is shaken once more, 
shortly after which it is ready for use. ‘The liquid should be kept 
in a cool place, in firmly closed bottles or in glass vessels, with a 





producers and consumers at home for the inconveniences that 
invariably arise from a complicated fiscal régime. In doing this the 
State bas made—in common with the railway companies—an 
enormous sacrifice, for in reducing the rates they have given up 
more than three and a-half millions sterling. This is of course upon 
the assumptiun that trade remains at its present level ; in point of 
fact, the State and the companies hope to recoup themselves for 
this sacrifice by a development of the carrying trade, which the 
improved facilities are likely to bring about. Of the total reduction. 
nearly three millions will come off the passenger charges, and 
about three-quarters of a million off the merchandise, Upon the 
passenger traffic this represents a reduction of something like one- 
third for tne third-class. The goods traffic will likewise benefit 
considerably from the concession. From April lst goods above 
40 kilos, in weight are subjected to a graduated scale upon the 
basis of 32c. per kilo. per kilometre, falling to 14c. for distances 
above 1100 kiloms. e charge formerly was 36c. Goods under 
40 kilos, in weight pay upon a basis of 35c., down to 2b5c. for dis- 
tances beyond 1000 kiloms. The charge hitherto has been 45c. 
Under ordinary conditions, this concession ought to be an impor- 
tant factor in the development of French commerce and industry ; 
as it is, it serves the useful purpose of defeating the new fiscal law, 
and acts as a powerful brake upon the downward course of trade. 
By reducing the railway tariffs the Government has enabled the 
manufacturer abroad to compete more keenly with the manufac- 
turer at home, since the former will be able to deliver his goods 
into the big consuming centres of France, at the same price that 
he did before the new fiscal duties were imposed. Thus the 
Government has been working around a circle, and has practically 
come back to the old order of things. This reduction of rates 
besides infusing a little more confidence in trade, has produ 

an immediate revival in the constructive engineering industries. 
All the railway companies have during the past few weeks been 
entering into heavy contracts for the supply of locomotives and 
rolling stock, and some of the concerns at Paris, like the St. 
Denis works, have enough orders in hand to afford employment 
for a year or more, 





large opening, the edges of which have been subjected to emery 
friction and covered by plates of greased glass, hen the liquid 
has lost its strength, it can be recuperated yp beer addition of a 
little ammonia. The articles to be coloured should be perfectly 
clean ; especial care should be taken to clear them of all trace of 
grease. They are then suspended by a brass wire in the liquid, 
in which they are entirely immersed, and a to-and-fro movement is 
communicated to them. After the expiration of two or three 
minutes they are taken from the bath, washed in clean water, and 
dried in sawdust. It is necessary that the operation be conducted 
with as little exposure to the air as possible. Handsome shades 
are only obtained in the case of brass and tombac—that is to say, 
copper and zinc alloys. The bath cannot be utilised for colouring 
bronze—copper-tin—argentine, and other metallic alloys. 


At a recent meeting of the Chemical Society “A 
Lecture Experiment to Illustrate the Phenomena of Coal Dust 
Explosions” was described by Professor T. E. Thorpe, F.R.S. It 
is an apparatus by which the phenomena of a coal dust explosion, 
resulting either from a local explosion of fire-damp or by the direct 
action of a blown-out shot, may be illustrated. For class-room 
demonstration he recommends the substitution of lycopodium 
powder for the coal dust, on account of the greater ease and 
certainty of the experiment, and also because its use allows of the 
observance of certain phenomena, such as the mode in which the 
dust which escapes complete combustion is thrown on projecting 
objects, and also the fact that the explosion gathers strength as it 
progresses, which is made evident by the gradually increasing area 
of clear space before such objects as the dust is swept away by the 
force of the explosive flame. By observations made by means of a 
List manometer with this apparatus, he finds that there is no 
evidence of a diminution of pressure along the sides of the space 
through which the flame rushes, and he is of opinion that there is 
no experimental proof of the validity of the ‘‘ suction theory” held 
by certain colliery managers, which assumes that in conse- 
quence of this alleged diminution of pressure occluded fire-damp 
is drawn out from the coal, and contributes to the violence of the 
explosion. 





MISCELLANEA. 


THE annual dinner of the London Association of 
Foremen Engineers and Draughtsmen, under the presidency of 
Lord George Hamilton, M.P., will take place on the 9th inst. at 
Cannon-street Hotel. 


Messrs. Davey, Paxman, AND Co. have, at the Tas- 
manian Exhibition, in addition to the awards mentioned in our 
last issue, received another special first award for one of their 
double-cylinder winding and hauling engines. 


WE are requested to state that the proper title of the 
anchor illustrated last week on page 266 is “‘The Martin-Anchor 
ogee to distinguish it from a different anchor made by 
“‘The Improved Martin Anchor ” Company. 

has 


A NEw installation of wood-working machinery 
been erected at Tring Park for Lord Rothschild, the whole of 
which is driven by electro motors. It has been erected under the 
superintendence of the resident engineer, Mr. C. B. Callow, and 
the machinery supplied by Messrs. A. Ransome and Co., Chelsea. 


A MEETING of the —— Commission on Metropolitan 
Water Supply was held on Wednesday at the offices of the Board 
of Trade. The question of procedure was further considered, and 
the means to be — for obtaining the information necessary 
for the purposes of the inquiry, The Commission will meet again 
next Wednesday. 


ATRACTION-ENGINE accident occurred at Newington, near 
Shorncliffe Camp, on Tuesday, which is | con, without pre- 
cedent. The man who was walking with a danger flag in front of 
the engine, as required by the Locomotive Act, fell unobserved, 
and the engine, weighing several tons, passed over him, crushing 
him into a shapeless mass. 


WE understand that the old firm of Merryweather and 
Sons has, for reasons purely of a family nature, been registered as 
Limited” Company. The capital of the old firm remains in the 
new company, none being offered for public subscription. The 
business will continue to be conducted under the personal super- 
vision of Mr, J. Compton Merryweather, M.I.M.E., and of these 
who have been associated with him in its management for periods 
varying from fifteen to thirty years. 


ARRANGEMENTS are being carried on for the establish- 
ment of a conciliation board fur Birmingham and the district for the 
settlement of labour disputes. The preliminary committee of the 
board have just accepted rules, subject to slight amendment, which 
had been prepared by a sub-committee appointed for that purpose, 
and ordered the same to be presented to the councils of their re- 
spective organisations for approval. It would seem that the pro- 
posed board is likely to prove a success. . 


On the 25th ult. the economisers at Bridgewater Mill, 
Blackburn, owned by Messrs. D. and W. Taylor, cotton spinners 
and manufacturers, exploded, wrecking the boiler house and 
severely injuring the fire-beater, who was taken to the infirmary 
with several broken ribs and severe scalds. Two others, an 
engineman and a mechanic, were also badly scalded. It does not 
seem to be generally recognised that these economisers are really 
tubular boilers, with very large heating surface working at the 
maximum pressure of the main boiler. 


On Wednesday morning the Eider was towed up South- 
ampton Water, and safely berthed about eight o’clock in the 
Empress Dock. She was accompanied by four tugs, and the whole 
flotilla were dressed in colours. She is berthed‘at the West Quay. 
The exterior of the vessel does not show much damage, but she is 
somewhat down by the stern. The salvage operations have throughb- 
out been carried out by the steamers of the North German Salvage 
Company, of Hamburg, and of the Neptun Salvage Company, of 
Stockholm, Sweden. 


TueE Electric Lighting Committee of the Manchester 
Corporation have ordered from Messrs. Mather and Platt, of the 
Salford Ironworks, Manchester, two large dynamos of their Edison- 
Hopkinson type. These dynamos are for an output of 410 volts 
590 amperes, at a speed not exceeding 400 revolutions per minute. 
They are shunt wound, and will have a guaranteed commercial 
efficiency of 91 per cent. The dynamos will be almost exactly 
similar to the four large Edison-Hopkinson machines at the central 
generating station of the City and South London Railway, and will 
be driven from compound vertical engines by Galloways, with belts, 


THE directors of the Ship Canal Company have let 
the contract for No. 1 section of the unfinished portion of the Ship 
Canal to Mr. John Jackson, of Westminster. The directors were 
naturally anxious to get the No. 1 contract into the hands of a 
substantial and experienced contractor, and in making the selection 
they believe they have been very fortunate in securing one who 
will give them thorough satisfaction. Mr. Jackson has been 
recently engaged on the very extensive piers, abutments, and 
approaches of the Tower Bridge and other large works. The 
Ship Canal Works, since the death of the first contractor, Mr. 
T. A. Walker, have been carried on by the company’s engineer. 


On the 16th ult. an eroder dredger, built and fitted at 
the engineering works of Messrs. T. Scott and Co., Goole, for 
the River Wharfe Navigation Co., was tried in the river Ouse 
between Goole and Swinfleet. The trial took place on a shoal 
composed of sand and other alluvial matter, which was disinte- 
grated and mixed with the water, and carried away in suspension 
by the strong ebb current that was running at the time. The 
amount of work done was sey 9y estimated at 35 cubic 
yards of material removed per hour, with only three attendants to 
work the machinery. The eroder is an economical and effectual 
means of improving and deepening the channels of navigable — 
rivers, The work has been carried out to the order and under the © 
supervision of Mr. W. H. Wheeler, C.E., of Boston, who has had 
one of a similar kind, made by the same firm, working at Boston 
for the Boston Harbour Trust. 


Tue Stone (Staffordshire) Local Board a few months 
ago invited engineers to submit designs for the drainage of the 
town and for the disposal of the sewage, and a premium of one 
hundred guineas was offered for the most suitable. Twelve 
schemes were submitted. A special committee having carefully 
considered these, have now reported in favour of the scheme pre- 
pared by Mr. Theo. 8. McCallum, C.E., of Manchester, and at a 
meeting of the Board on the 24th March the committee’s recom- 
mendation was unanimously adopted. Every street in the town 
will require a new sewer. About nine-tenths of the sewage will 
reach the purification works by gravitation; the remainder will 
have to be pumped. The ge will be purified by the ‘‘ Inter- 
national” process, precipitation by ‘‘ferozone,” and filtration 
through “ polarite.” The sludge will be pressed. A large propor 
tion of the sewage of Stone consists of brewery refuse. 


A MEETING is to be held on Wednesday, the 6th inst., 
at the Cannon-street Hotel, to hear and discuss the proposals in 
favour of the project for establishing ‘‘ The Engineering Exchange,” 
and to electa permanent committee, The exchange is fcentce. » on 
the model of the Coal and Corn Exchanges. According to a 
pamphlet by Mr. R. Bolton on the subject, the exports of 
machinery from the port of London during 1890 amounted to 
£2,616,000 in value, and the total iron and steel exports to 
£7,273,000. The number of engineering firms in London is put 
down at 900, to which must be added 175 consulting engineers, 
143 electrical engineers, and 250 engineering import and export 
merchants. All the principal provincial firms have offices in 
London, and it is thought that they would reap great advantages 
by the establishment of the proposed exchange, as they would be 
brought into intimate personal contact with prospective buyers. 
Mr. A. T. Salisbury-Jones, of 33, Old Broad-street, E.C. is hon, 
secretary. 
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FORCING WATER THROUGH PIPES. 
(To the Editor of The Engineer.) 

Six,—Will you kindly insert the following query in THe ENGINEER? 
What power engine is necessary to perform the tollowing work : —To raise 
water from weil 80ft. deep by a double 4in. barrelled pump, force it 
lz8vft. through a Sin. iron pipe, and raise it to the top of a tower 60ft. 
above ground, the delivery pipe entering the tank at the bottom ; size of 
tauk, lft. by 10ft. by 8ft deep wth a holding capacity of 5000 gallons, 
Also how lor g it would take te fill the tank. If any reader will give me 
any information I shall be much obliged. VaTER Surry. 

birchington, March 39th. 





COFFEE CLEANING MACHINES. 
(To the Editor of The Engineer.) 


Sir,—Can you or any of your correspondents give me the name of a 
manufacturer of coffee cleaning machines ? and oblige F. J. F. 
Farnley, March 26th, 
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MEETINGS NEXT WEEE, 

Tae Institution oF Orv Enoineers. — Tuesday, April 5th, at 25, 
Great George-street, Westminster, S.W., 8 p.m. Ordinary meeting. 
Paper, ‘The Sewage Farms of Berlin,” by H. Alfred Roechling, 
Senos, M. Inst. C.E. Friday, April 8th, at 7.30 p.m. Students’ meeting. 
Sted ’tnee, — Forms of Petroleum Engines,” by R. J. Durley, B.Sc., 

InstiTUTION oF Naval ARCHITECTS. — Wednesday, Thursday, and 
Friday, oth, th, and 8th April, at the Society of Arts’ Rooms, ‘Adelphi— 


Society or ENGINEERS.—Monday, April 4th, at the Town Hall, West- 
minster, at 7.40 pm. Adjourned discussion on Mr. Stephen Sellon’s 


paper on “ Electrical Traction and its Financial Aspect.” <A paper will 
afterwards be read on “The Application of Electricity to Hoisting 
Machinery,” by Mr. Reginald lton, of which the ae is a 
synopsis :—Hoisting and hauling gear, hand-power, steam, hydraulic, 
rope, belt, and shafting, compared with electrical—The advantages of 
electricity in this connection—The electro-motor, its features and pecu- 
liarities—The diti of adaptati hoisting machinery—A new 
system of geuring—The electrical winch—The safety overloading device— 
An electrical travelling crane—A comparative test of two systems— 
Several successful electrical cranes—First cost of cranes compared—Com- 
parative estimate of three systems of distributed power. 

InstiTUTION oF ELectTRicAL Enoineers. — Thursday, —_ 7th, at 
the Institution of Civil Engineers, 25, Great George-street, Westminster, 
8.W., at $ 2. Ordinary meeting. ‘Load Diagrams of Electric 
Tramways, Pym of Electric Traction,” by A. Reckenzaun, Member— 

ti tion t#) di i 








Tue InsTITUTION oF CiviL ENGINEERS: NEWCASTLE-ON-TYNE AssocIA- 
TION oF StupEeNTs.—Wednesday, April 6th, at Durham College of Science, 
Newcastle-on-Tyne, at8 p.m. Paper, ‘A Canal from the Tyne to the 
Solway,” by Mr. J. Watt Sandeman, M. Inst. C.E., Vice-President. 

CLEVELAND INSTITUTE OF ENGiNEERS.—Monday, April 4th, in the Hall 
of the Literary and Philosophical Society, Corporation-road, Middles- 
brough, at 7.30 j me Paper, ‘‘ A New Incline Truck Drop for Calcining 
Kilns,” by Mr. rles Wood, Middlesbrough—Discussion. Paper, ‘‘ The 
Skinningrove Harbour Works,” by Mr. William Kidd, A.M. Inst. C.E.— 
Discussion. 

Hutt anv District InstiTuTION oF ENGINEERS AND NAVAL ARCHITECTS. 
—Tuesday, April 5th, at 8 p.m. General meeting. Paper, ‘‘Some Details 
in the Construction of Marine Boilers,” by Mr. J. Innes. 

Norta oF ENGLAND INSTITUTE OF MINING AND MECHANICAL ENGINEERS. 
—On Saturday, April 9th, in the Wood Memorial Hall, Newcastle-on- 
Tyne, at2p.m. General meeting. Papers: ‘‘ An Inquiry into the Cause 
of the Two Seaham Explosions, 1871 and 1880,and Pochin Explosion, 1884,” 
by Mr. T. H. M. Stratton. ‘The Rateau Ventilator,” by Mr. M. Walton 
Brown. ‘On Lightning in New Zealand Mines,” by Mr. G. J. Binns, 
F.G.8. ‘Notice upon the Mines in the Argentine Republic, South 
America,” by Mr. H. D. Hoskold. ‘ Witwaterstrandt Goldfields,” by Mr. 
John M. Liddell. Papers open for discussion: ‘‘ Notes on the Present 
Position of the Question of Transmission of Power,” by Mr. A. L. Steaven- 
son (“‘Trans.” Fed. Inst., vol. ii., part 8, page 191). ‘‘An Investigation 
as to whether the Fumes Produced from the Use of Roburite and Tonite 
in Coal Mines are Injurious to Health,” Report of the Committee of the 
Durham Coal Owners’ Association and of the Durkam Miners’ Association 
(‘ Trans.” Fed. Inst., vol. ii., part 4, page 368). 


Geo.ooists’ Association. — Friday, April Ist, in the Mathematical 
Theatre, University College. Gower-street, W.C., at 8p.m. ‘‘ American 
Scenery in its Geological Relations,” by J. W. Gregory, B.Sc., F.G.8. 

Roya Institution, —The Friday evening discourse, April 8th, at 
9p.m., will be given by Professor W. E. Ayrton, F.R.S., on *‘ Electric 
Meters, Motors, and Money Matters.” Afternoon lectures next week, 
at 8p.m. Tu y, April 5th, Professor Victor Horsley, F.R.8., B.S, 
F.R.C.8., M.R.1., on “ The Brain.” Thursday, April 7th, B. Arthur White- 
legge, M.D., B.C , on “‘ Epidemic Waves.” Saturday, April 9th, Professor 
“ = Bridge, Mus. Doc., on ‘‘ Dramatic Music, from Shakspeare to 

ryden.” 

Society or ArTs.—Monday, April 4th, at 8 p.m. Cantor lectures: 
“Mine Surveying,” by Bennett H. Brough, Assoc. R.S.M, F.G.8. 
Lecture I1.—Surveying — The compass — Ancient forms of compass — 
Various forms of miners’ dials and theodolites—Use of aluminium for 
mine surveying ee nage ee el of light for reading the verniers 
underground. Tuesday, April 5th, at 8 p.m. Foreign and Colonial 
Section. ‘' The Red and White Races in Manitoba and the North-West,” 
by the Rev. John McLean, D.D. Wednesday, April 6th, at 8 p.m. 
Ordinary meeting. ‘‘The Future Trade Relations of Great Britain and 
the United States,” by Robert McCormick, Resident Commissioner for 
Great Britain from the World’s Columbian Exposition. Thursday, April 
7th, at 4.30p.m. Indian Section. ‘The Agricultural Needs of India,” by 
Dr. J. Augustus Voelcker. 
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THE LONDON ELECTRIC SUPPLY CORPORATION. 


On Friday, the 25th March, was held, at the Cannon- 
street Hotel, the fifth annual meeting of the shareholders 
of the London Electric Supply Corporation. The meet- 
ing possessed unusual interest, because it brought before 
the world the main facts connected with the history, 
progress, and prospects of the most gigantic experiment 
in electrical engineering ever carried out. It will be 
remembered that the general scheme of the undertaking 
involved a wide departure from the methods of all other 
lighting schemes proposed or in existence five or six years 
ago. Mr. Z. De Ferranti proposed the construction of an 
enormous installation for the manufacture, if we may use 
the word, of electricity. The premises, he pointed out, 
should be situated where land, and coal, and water were 
cheap, and where no trouble in the form of injunctions 
for nuisance could be incurred from householders. The 
electricity was then to be sent up to London to receiving 
stations, and from these, as so many centres in a great 
network, it was to be distributed to those requiring it. To 
avoid the enormous cost of the mains which would be 
needed if low pressures were used, Mr. Ferranti proposed 
that the pressure should be 10,000 volts, and he schemed 
special and highly ingenious insulated conductors to deal 
with this enormous pressure. The current being delivered 
to the distributing stations was there let down to 2500 
volte, and was to undergo a further reduction to 100 or 
200 volts at the houses of the consumers. He held that 
by far the cheapest method of generating current lay in 
asing ‘‘ units” of 10,000 indicated horse-power; and he 
designed special alternating current dynamos for the 
purpose of producing thé 10,000 volt current. The scheme 
was marked by the audacity of genius. To a certain 
extent some of its features were found in the Grosvenor 
Gallery electric light station, which had been in successful 
operation for some time. A company, under the title of 
the London Electric Supply Corporation, was formed, 
with a board of directors including men of great wealth 
and a profound knowledge of business, combined with 
scientific attainments of no mean order. A suitable site 
was secured at Deptford, and buildings of ample propor- 
tions were raised. We have so fully described these and 
the contained machinery, that we have little left to say 
on the subject now. Inasmuch as it was essential that 
lighting operations should begin as soon as possible, and 
10,000-horse power machinery could not be made ina 
hurry and would not be wanted for some time, two vertical 
compound Corliss engines by Messrs. Hicks, Hargreaves, 
and Co., each capable of indicating 1500-horse power, were 
put down with Ferranti dynamos—which are up to this 
moment the largest machines of the kind in existence. At a 
subsequent period two horizontal tandem compound 
Corliss engines by the same firm, able to indicate 750 
indicated horse-power, were added, with suitable dynamos 
removed from the Grosvenor Gallery installation. The 
moment it was possible to supply current it was sup- 
plied—as we believe, too soon—before sufficient experi- 





ence had been acquired in the enormous voltage, which 





produced effects quite unanticipated by electricians. The 
cables run by the side of the South-Eastern Railway, 
and one of the first effects was the upsetting of the 
telegraph service as far evenas Paris. This difficulty was 
finally overcome, and lighting commenced, and inasmuch 
as the lighting was simply perfection as regards steadi- 
ness and brilliancy, the popularity of the Corporation 
grew. Arrangements were made to get rid of the 
Grosvenor Gallery distributing station, and while matters 
were ina state of transition, a disastrous fire broke out 
on the 15th of November, 1890, which not only destroyed 
a great deal of valuable property in the way of transformers, 
but caused an entire cessation of lighting for three 
months. After supply was resumed on the 16th of 
February, 1891, it was found that many of the company’s 
customers had resorted to other companies. New busi- 
ness was gradually acquired, but it was only at the end of 
the a that the Corporation had recovered its lost 
ground. 

The statement of Mr. Forbes, the chairman of the 
company, on Friday, without being unduly optimistic, was 
full of hope. The reports of Mr. Charles B. Waller, the 
secretary,and Mr. P. W. D’Alton, the engineer-in-chief, 
justify his opinions. We may state here incidentally 
that during the year the engagement of Mr. De Ferranti 
ceased by effluxion of time, and Mr. D’Alton, the chief- 
assistant to Mr. De Ferranti during the construction of 
the generating station, has been appointed chief engineer. 
We learn from Mr. Waller’s report that the Grosvenor fire 
was not an unmixed evil, as advantage was taken of the 
interruption which it occasioned to re-organise the system 
of distribution. The whole of the overhead cables were 
removed, and concentric underground cables substituted ; 
at the same time the distributing mains were extended to 
many districts in the authorised area of supply, which 
had not previously been touched, and where there is good 
prospect of remunerative business being obtained. 

Naturally, however, engineers and electricians will turn 
with most interest to the report of Mr. D’Alton, which is 
endorsed by Dr. J. A. Fleming, the scientific adviser 
of the company. We learn from it that the difficulties at 
first encountered were apparently just what we say, 
speaking after the facts, might have been anticipated. In 
very large part they resulted from want of insulation. 
In Trevithick’s “ Life of Trevithick” will be found a 
graphic picture of the old-world engineer, endeavouring 
to work a big pumping engine with a boiler made of plates 
none of which were more than 2ft. square, water and 
steam flying from every joint. There is a very close 
analogy indeed between the experience of Trevithick and 
that of the men who first dealt with currents of high 
voltage. The two great dynamos run by the 750-horse- 
power engines, to which we have referred above, as 
removed to Deptford from the Grosvenor Gallery, gene- 
rate current at 2500 volts, which is transformed up to 
10,000 volts and sent on to London. The two larger 
machines ran for some time, generating successfully at 
5000 volts, and delivering direct into the mains. During 
the latter end of 1890 and the early part of last year an 
attempt was made to run one of them at 10,000 volts. 
This was unsuccessful, and various modifications had to 
be made, but success was not attained until August, since 
which time both have worked satisfactorily. ‘‘ During the 
past autumn,” says Mr. D’Alton, “ considerable difficulties 
were experienced in working the 10,000 volts system, and 
there were occasional failures of the dynamos, high-tension 
transformers, and trunk mains, many of which were due 
to the present arrangements for working the machines in 
parallel. Unfortunately these failures have caused inter- 
ruption of supply on several occasions, but measures 
have been or are now being taken, by which, it is 
believed, these difficulties will be overcome. For the 
last four months there has been great improvement, and 
breakdowns have been of very rare occurrence.” 

Turning now to the financial side of the report, we find 
that the total capital expended amounts to £797,000, the 
total receipts for sale of current, &c., last year, were £15,560, 
and the working expenses were £22,517, consequently there 
was a loss on the year of nearly £7000; but Mr. Forbes 
was quite justified in saying that the Grosvenor fire 
rendered the year exceptional. There are certain fixed 
charges, such as rents, rates, and taxes, and management, 
which may be regarded as constant. It has been found 
by direct experience that when current is supplied for 
36,000 lights, the receipts and expenditure balance each 
other. But after the Grosvenor fire for a considerable 
period only 9000 lamps were supplied. There are, we 
believe, now about 42,000 either supplied or ordered. 
The extra expense will be found only in coal and small 
stores, such as oil; and inasmuch as defect after defect has 
been eliminated, and failure is not found to re-occur, there 
seems no reason to doubt that high-pressure electricity 
has at last been brought under control by the engineers 
and electricians of the Corporation. 

Not the least interesting feature of the meeting was 
Mr. Forbes’ reply to a shareholder, who hoped that the 
10,000-horse power plant ordered and partly delivered 
would be utilised. It will be seen that, in spite of the 
enormous capital account, there is only 4500-horse power 
of machinery actually fitted. The truth is, as explained 
by Mr. Forbes, that the 10,000-horse unit is years 
ahead of its time. Its existence contemplates at least 
250,000 lights, and the gradually accumulating experience 
of electric lighting companies all over the world is against 
very large units ; about 1000 indicated horse-power appears 
to be the best for large, and 500-horse power for mode- 
rately large installations. It was assumed at first that the 
demand for current would remain approximately steady 
for some hours at the maximum every night. It is now 
known that it does nothing of the kind, and that the 
maximum demand is very shortlived, not lasting more, 
indeed, than about ten minutes. Itis easy to see that to 
run 10,000-horse plant at 5000-horse power for any time 
would mean waste, and there is besides too much risk 
incurred by putting some 250,000 eggs inone basket. So 
for the present, at all events, the colossal dynamo, with 
an armature 40ft. in diameter, weighing 230 tons, and 
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carried by a steel shaft which is said to be the largest 
forging—although not by any means the longest—ever 
made, remains in abeyance at Deptford. Meanwhile the 
Corporation will go steadily on, economising in various 
ways, as for example, by fitting condensers to the 
engines, carrying out all repairs in the works, instead of 
employing outsiders, and so pushing the undertaking 
gradually out of the region of experiment into that of 
certainty. The cost has, it is true, been very great. The 
mistakes made have been many, but they were simply 
the result of absolutely unavoidable ignorance. The 
Deptford staff now possess a practical knowledge of the 
working of 10,000 volts current, of a kind possessed by 
no other engineers or electricians in the world. The 
knowledge acquired will bear fruit as long as electricity 
is generated by dynamos and transmitted over cables; 
and, finally, we may cite for the comfort of the share- 
holders the old French proverb which tells us that there 
is “no making omelettes without breaking eggs.” 


ELECTRIC TRACTION ON TRAMWAYS. 


In the article on tramway traction which we pub- 
lished in our last impression we commented on the 
absence of complete and trustworthy data as to the 
cost of working tramways by mechanical power. Since 
then a valuable paper on “Load Diagrams of Elec- 
tric Tramways, and the Cost of Electric Traction,” 
has been read before the Institution of Electrical En- 
gineers by Mr. A. Reckenzaun, which has done much to 
supply this deficiency as regards the working of tram- 
ways by electricity with direct distribution from the 
generating station. The paper, of which an abstract will 
be found in another column, is accompanied by a number 
of load diagrams, constructed from careful readings 
taken on the cars’ at intervals of three seconds, and with 
details of the working cost of several electric lines, 
including the Frankfort-Offenbach, the Halle and the 
Blackpool tramways; the Florence and Fiesole Railway, 
and five representative American electric tramways, the 
names of which are not given. 

One of the principal lessons to be learnt from the load 
diagrams is the absolute necessity, with all at present 
known means, of providing power in the generating 
station very much in excess of the average power 
required to propel the cars. This is owing to the fact, 
as pointed out by Mr. Reckenzaun, and as shown by the 
load diagrams, that with the numerous stoppages of cars 
on ordinary tramways, it will not infrequently occur that 
a very large proportion of the cars in service will have 
to be started at the same moment, making an abnormal, 
though momentary, demand on the capabilities of the 
generating plant. This unfortunate fact points to the 
conclusion that it is impossible to expect that the 
engines can be worked ata very high efficiency, and Mr. 
Reckenzaun suggests as a remedy that secondary 
batteries of small capacity but giving a very high 
discharge rate, should be used as regulators. 

There is, however, one way in which this may probably 
be done which was not mentioned in the paper, namely, 
by means of a mechanical gear for varying the ratio of 
the speed of the motor and car. Various attempts have 
been made to accomplish this, but hitherto no practicable 
gear has been constructed by means of which the car 
may be started at a slow rate, with the motor rotating at 
its normal speed, and capable of being changed without 
shock, so that the car rate may be doubled. A friction 
wheel and disc has been adopted for driving a car by a 
gas engine on the Conolly system, so that the engine 
may be kept constantly running, and so that the ratio of 
the speed of the engine to that of the car at starting may 
be a high one. But this is not a gear which would be 
satisfactorily applicable to an electric car. Apart from 
this question, however, there are others of the technico- 
commercial character which are dealt with in the paper. 
On turning to the tables of working cost we are enabled 
to test, by the crucial gauge of commercial results, the 
efficiency of electric traction as it at present exists, under 
this disadvantage of somewhat low engine efficiency or 
very uneconomical load factor. We can endorse Mr. 
Reckenzaun’s regrets that tramway companies have no 
generally recognised method of allocating the various 
items of expenditure, and it is not always easy from the 
figures we obtain to determine the actual cost of traction 
as distinct from traffic and general charges. One item in 
which tramway companies most generally disagree is in 
regard to the wages of conductors, some companies 
charging this item to tractive cost, and others, as we 
contend more correctly, including it under the heading 
of traffic expenditure. 

In considering the figures given by Mr. Reckenzaun, 
we think that the Halle line must be excluded as owing 
to local circumstances, the cost of working this line is so 
absurdly below the cost elsewhere, that it can only be 
regarded as entirely exceptional. The following figures 
represent what appears to be the cost of traction on the 
other lines, after deducting those items which cannot 
fairly be charged under this head :—Frankfort-Offenbach, 
2°45d. per car mile; Blackpool, 3°50d. per car mile; 
Florence and Fiesole, 2°88d. per car mile; American 
line No. 1, 2°36d. per car mile; American line No. 2, 
207d. per car mile; American line No. 3, 320d. per car 
mile; American line No. 4, 2°48d. per car mile; 
American line No. 5, 299d. per car mile. The average 
cost of working all the above lines amounts to 2°74d. per 
car mile, the most expensive being Blackpool, which is 
the oldest line of all, and where the cost of maintaining 
the conduit and the repairs to armatures and fittings 
form rather heavy items. 

It will not be uninteresting to test the general applica- 
bility of these figures in another way. Mr. Reckenzaun 
estimates that, from the accepted coefficients of resistance 
to traction on common tram rails, an ordinary tramcar 
will require but three to four horse-power for its propul- 
sion when once in motion, and the measurements made 
by Dr. Lewis Bell on several American electric tramways, 
referred to by Mr. Reckenzaun, have shown that the 
efficiency of an entire system, taking the brake horse- 


power of the car motors divided by the indicated horse- 
power of the engine at the generating station, amounts in 
the best cases to 40 per cent. Our English lines generally 
offer less resistance than those in the States, and we 
think we may fairly expect the best result obtained in 
America. Taking, then, the higher figure of 4-horse 
power given in Mr. Reckenzaun’s paper as representing 
the average power required to propel each car, and 
assuming an efficiency of 40 per cent., we find that the 
average power indicated by the engine in the generating 
station will, under present methods of working, amount to 
10-horse power for each car. In our last issue we 
examined the balance-sheet of the Birmingham Cable 
Tramways, and prepared a table on the lines suggested 
by Mr. J. E. Waller, M. Inst. C.E., who has had very 
great experience in tramway construction, on the assump- 
tion that the engine-house charges would be anasieiaiie 
proportional to the indicated horse-power, and the 
remaining charges directly proportional to the number 
of cars in service. Assuming that the cost of gene- 
rating the power for electric traction would also be in 
the same ratio, we find that with any reasonable ser- 
vice of cars, and after making due provision for the 
maintenance of the electrical plant, the cost of work- 
ing the Birmingham line by electricity would amount 
to about 3d. per car mile for traction only, which com- 
pares not badly with the average cost of traction, as 
shown by Mr. Reckenzaun, of 2°74d. per car mile. This 
figure, taken in conjunction with the figures we gavein our 
previous article, fairly well indicates the relative efficiencies 
of electric and cable traction. Under ordinary conditions, 
the cost seems about equal with a two and a-half minute 
service; as the service increases in rapidity the efficiency 
of the cable system rapidly goes up, till with & one-minute 
service the cable can be worked at 2d. per car mile, as 
against 3d. for electric traction; while, on the other 
hand, as the frequency of the service decreases so also 
does the efficiency of cable traction, till, with a twelve- 
minute interval between the cars, we find the cost of cable 
traction to be 9°37d. per car mile; while with electric 
traction, although with this long interval between the cars, 
the price would doubtless exceed the average figure of 
3d., it would certainly be less than half the price of 
cable haulage. 

Mr. Reckenzaun, in the course of his paper, remarks on 
the fact that the Americans are far ahead of us in regard 
to electric traction. This is indisputable; but we 
certainly have disadvantages to contend with in this 
country unknown in America, not least amongst these 
being the opposition of the telephone companies to 
electric traction, and on this subject Mr. E. Manville, 
M. Inst. E.E., spoke at considerable length in the dis- 
cussion following Mr. Reckenzaun’s paper. He pointed 
out that in a number of applications made to Parlia- 
ment by tramway companies, telephone companies had 
succeeded in introducing clauses protective to themselves, 
| but so severe on the tramway companies as to hinder to 
|@ very considerable degree the introduction of electric 
| traction in this country. Both in the States and 
| Germany the Courts have held that as the primary 
purpose of the roads is to facilitate locomotion, the 
telephones and telegraphs, being only there on sufferance, 
must not be permitted to interfere with the legitimate use 
of such roads; and that if the working of tramways by 
electricity seriously interferes with the efficiency of 
the telephones and telegraphs, they had the remedy in 
their own hands. That remedy, as regards the tele- 
phones at any rate, is to be found by providing a metallic 
return, and when it is considered that in their case a 
metallic return insures an infinitely better service, and 
will thus confer a boon upon the public at large, it does 
appear that they should be compelled to protect them- 
selves in this manner, and not be allowed to require the 
tramways to use a metallic return, which to them means 
not only an enormous additional cost, but the introduc- 
tion of complications which, in many cases at any rate, 
would practically prohibit the introduction of electricity 
on our streets. That Parliament should have taken the 
opposite view is doubtless to a great extent attributable 
to the fact that the telephone companies were repre- 
sented by very able counsel, and had retained other very 
excellent support. We can only hope, when the matter 
is further considered, that Parliament will not permit the 
telephone companies to monopolise the streets and pre- 
vent the development of a form of traction which will go 
so far to improving the financial position of tramway 
companies, in whicha very considerable amount of capital is 
invested, and which will at the same time be of immense 
advantage to the travelling public by providing increased 
facilities for more rapid locomotion. 

Perhaps, however, this is already an insured event, for 
it is quite impossible that users will continue to pay for 
telephones which are often almost useless, as is the case in 
many places in London. It is admitted that the tele- 
phone companies can cure the inefficiency of their service 
by using a metallic return costing a few shillings, or very 
ag! pounds per mile, and this they will no doubt have 
to do. 
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CABLE COMMUNICATION WITH THE WEST INDIES. 


FINaNciat difficulties have greatly delayed the advance of the 
system of telegraphic inter-communication between the man 
colonies into which our West Indian possessions are divided. 
The very unsatisfactory results in a commercial sense which 
attended the working of the main cable from these shores to 
that group of colonies, doubtless exercised a very retarding 
effect upon the local extensions which were for very many 
reasons desirable. If the day should ever come again when 
& naval war has to be waged between Great Britain and some 
other great naval Power, it will certainly be the case, as it 
was during the hostilities of the early of the present 
century, that the West India Islands will become a main point 
of attack. Their scattered positions, at a great distance from 
the Mother Country, must offer a strong inducement for this, 
and—so far as we can judge—their electrical confederation, 
so to speak, whereby each and every colony could dispatch 
warnings throughout the whole group of islands, would prove 
to be one of the most efficient safeguards that could be pro- 














vided against such an eventuality. We are glad to learn that 
steps are being taken towards the provision of this. Durin 
1890 the cable connecting Bermuda with our important nay, 
and military station of Halifax on the American mainland 
was completed, and it has now been decided to lay a cable 
between Bermuda and Jamaica. This will bring the latter 
important island into close communication with the seat of 
our naval and military administrations in North America, an 
advantage not to be lightly regarded, as at present electric 
communication between those two places is only secured 
through the cable to England, and that from England to 
America. But it is on account of local advantage that this 
addition to present means of communication is to be the 
most warmly welcomed. The Turk’s Islands, as the inter. 
mediate station between Bermuda and Jamaica, will also be 
brought into direct communication with both of the latter 
colonies, and the Government of that little known but valy. 
able dependency will be greatly facilitated. It was at first 
contemplated to carry the cable through the Crooked Island 
Passage, but that route was abandoned as not being so direct, 
Draft ordinances are being prepared for the legalisation of 
the undertaking, and a commencement of the work is shortly 
expected. It will probably be the case that by those ordi. 
nances the — duty on all material and apparatus 
necessary for the work will be remitted. It seems hardly 
creditable to a great naval Power like Great Britain that she 
should so long have neglected, as she has done, the extension 
of the enormous aid to defence of the West Indian Colonies 
which must be afforded by the extension of cable inter- 
communication between them. It can scarcely be too much 
to say that, did such means exist to the fullest extent, it 
would enable us to dispense in the event of war with fully 
one-third of the defensive fleet which must be then dispatched 
to safeguard these valuable Colonial Possessions. However, 
there now seems to be a prospect that a beginning once made, 
progress will not be stayed until the colony farthest to the 
north will be in direct speaking communication with that 
farthest to the south, as also with every intermediate colony 
and the numerous integers which compose them. 


MINING BY ELECTRIC POWER. 


WE notice that the Australian papers are endeavouring to 
awaken the mining population of that continent to the 
advantages which would be secured by the introduction of 
electric power for mining purposes. In order to get a com. 
mencement in this respect, they cite what has already been 
accomplished by the mine owners of Colorado. They give as 
one particular instance the case of the Gold King Mine, in 
the last-named territory. Fora long time it had scarcely been 
possible to work this undertaking, owing to the distance the 
material had to be transported to the ——- mills and the 
increasing dearness of fuel. These obstacles have been over- 
come by the utilisation of water power, and the transmission 
of the electrical force obtained, through a distance of two and 
a-half miles to the crushing mills. The Australian papers 
also state that the example set by the owners of this mine is 
receiving rapid development throughout Colorado; and they 
express the belief that, considering the yearly increasing 
difficulty and expense of obtaining fuel for — power to 
work the stamps, that Australian miners must adopt a similar 
system or cease to work many of their properties. This 
sounds like very good advice; but we should have thought 
the cases of mining in Australia and mining in Colorado were 
hardly on a parallel. The latter we have always understood to 
be a country abounding in water power; while Australia, save 
in a few favoured localities, is known to be very deficient in 
this respect. But probably by electric transmission, engine 
power exerted near to sites affording a cheap fuel supply 
might be made economically available at very considerable 
distances, and the abandonment of mines consequent on the 
difficulties named might be averted by such means. 


STEEL AND IRON MAKING IN CHINA. 


AN interesting announcement was made a short time since 
in several of the scientific papers, both at home and abroad, 
of the settled purpose of the Chinese to put down a complete 
plant for the manufacture of iron and steel, comprising two 
large blast furnaces, and a rolling mill with all the necessary 
appliances to produce plates, bars, rails, &c., of either steel 
or iron, the very latest types of Bessemer and Siemens- 
Martin plant being included in the wise but daring venture 
of the Celestials to introduce a new industry, which may 
shortly be expected to supply a portion at least of the 
demand for rails for the slow but certain increase of the 
railway system in the Chinese Empire. The blast furnaces 
are already fast approaching completion, and the production 
of pig iron therefore only a matter in the near future. The 
large rail mill, with a pair of grand reversing engines, and 
every needful appliance of the most modern and perfect 
type, have just been shipped by the makers, the Tees Side 
Iron and Engine Works Company, of Middlesbrough, which 
has made the production of such machinery one of its 
specialities. It would have been well had some of our home 
manufacturers taken an opportunity to inspect and compare 
with their own the magnificent machinery now on the way 
to the Flowery Land. 


A HINT TO PATENT SPECULATORS. 
A CERTAIN form of speculation ought to receive a check 
by a decision which was given on Wednesday, in the 
Bloomsbury County Court, by Judge Bazon. In reply to an 
advertisement headed “ Fortune—any one with a few pounds 
can get a fortune,” a widow lady advanced £30 to a person 
who had invented an engine, and for which he proposed to 
take out a patent. The lady was to receive one-fourth of 
the profits, which were expected to be very large; this 
inventor representing that Otto was — £400 a week 
for royalties on his gas engine patent, whilst the inventor of 
another engine had sold his patent for £120,000. No patent 
was ever cbtained, though provisional protection had been 
applied for, and the widow now sought to recover the £30 
which was advanced about three years ago. The plaintiff 
was non-suited. His Honour expressed the hope that the 
plaintiff might ‘some day” recover her money, but at present 
the action was premature. An inventor, said the judge, had 
always great hopes. 








LITERATURE. 


Electricity wp to Date. By Joun B. Verity, M. Inst. E.E. 
Frederick Warne and Co., London and New York. | 
Tue author, who is one of a well-known firm of electric 
lighting engineers, states in his preface that he has been 
led to write this small book as he had been unable to 
find one written in a sufficiently popular style. The 
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first chapter deals with different modes of producing 
electricity, beginning as usual with the rubbing of amber, 
and ending with the dynamo. At page 10 the author 
makes some judicious remarks upon the use of primar 

batteries for electric lighting, noting the facility wit 

which money appears to be subscribed to primary battery 
companies, and the uselessness of such batteries for 
electric lighting. We may state further that the lowest 
rice we know of quoted by a primary battery company 
for electric light work is 2s. 6d. per unit, and with regard 
to the production of electricity by means of heat, the 
most favourable result has been obtained by Dr. Giraud, 
of Paris, whose thermo-electric stove has been described 
in Le Genie Civil. The second chapter describes the 
dynamo, with special reference to the Elwell-Parker 
continuous and alternating current machines. The 
author’s description of the action of the machine is not 
erfectly correct, and it cannot be too clearly borne in 
mind that the dynamo does not produce electricity at all, 
merely causing a difference of potential between two 
points, and thus enabling the current to flow. To his 
list of electrical inventors on page 22, the name of 
Mordey might well be added. Chapter III. deals with 
arc and incandescent lamps, and the author condemns 
tower structures carrying groups of arc lamps, owing 
to the strong shadows which are cast by the lamps. A 
lamp socket is shown on page 35 of the Edison screw 
type. This pattern, which is not so commonly used in 
this country as the bayonet joint, has the advantage of a 
much superior contact; in fact the bayonet joint is not 
employed in the United States, owing to the poor contact 
made by the spring pins. On page 37 a useful table is 
given from Dr. Tidy’s work on chemistry, showing the 
relative effect upon the atmosphere when gas, oil, 
candles, and the electric light are used. The storage of 
electricity is then treated: the E.P.S. cell is illustrated, 
but no mention is made of the Crompton-Howell cells, 
which are now so largely employed. With respect to 
house wiring, the author remarks on page 54 that the best 
insulator is dry rarefied air, and he leaves the various 
kinds of oils entirely out of his list. These will have a 
much extended use in future. 

The wall plug shown on page 63 is by no means of the 
best or most recent type. An interesting chapter follows 
upon the work of a private installation, and rules are 
given, by following which the author believes that the 
plant may be left in the hands of the butler or gardener. 
The public supply of electricity and the supply com- 
panies are then referred to. On page 87 the author 
appears to favour the use of alternating currents, but in the 
metropolis the continuous current companies have so far 
been most successful financially. Chapter VIII. gives a 
useful description of the various public supply companies 
in the kingdom, dividing them under the headings of 
high - pressure, medium-pressure, and low- pressure 
systems; @ map is added showing the areas allotted to 
the various supply companies in London. Chapter IX. 
deals with the transmission of power, giving a sketch of 
the relative uses of the different methods of transmission. 
Chapters on motive power and electric traction follow, 
which explain in popular language the various adaptations 
of conductors and motors to different uses. The Board 
of Trade regulations are given in Chapter XII., and 
some useful particulars of electric lighting versus gas are 
added. We believe that much injury is done to eyesight 
by the use of clear lamps hung too low in rooms and 
offices ; the filament should always be shaded in some 
way or other. The last chapter deals with electrical 
engineering as a calling; the author remarking that it 
has been considered something like the Church of Eng- 
land—a convenient profession for younger sons when 
nothing else offers. We quite agree with his views in 
these pages. The number of students at the various 
technical colleges who wish to become electrical engi- 
neers is somewhat appalling, but no doubt a large per- 
centage will never follow the profession. A glossary is 
given at the end, which explains the principal technical 
words used. The name of THE ENGINEER as a technical 
paper has been doubtlessly inadvertently omitted from 
the list on page 162. The book gives a very clear 
account in a popular way of what is now being done in 
electrical engineering. 


Oxborrow and Money-Kent’s Universal Office Manual. 
Published by the authors: 17, Victoria-street, London, 
S.W. 


THIs manual should be of great value to engineers 
desirous of becoming familiar with a simple and effective 
system conducive to the successful conduct of business, 
and especially to those who at the outset of their career 
are anxious to acquaint themselves with the practical re- 
sults of experience, in order to avoid the pitfalls into which 
so many have fallen in consequence of their inattention 
to counting-house management. It contains very useful 
and interesting information and advice as to the qualities 
most necessary to, and the bad habits to be avoided by, 
those seeking success. A short treatise insisting on the 
importance of an intelligent knowledge of book-keeping, 
handling figures, banking, shorthand, and correspond- 
ence, a glossary of business terms, some very good 
examples of double-entry book-keeping, pages ruled as 
specimens, and in addition, forms of account books 
adapted for a variety of businesses, as well as time and 
prime cost methods to suit the special requirements of 
engineers, manufacturers and builders, completes the work. 








Kino’s COLLEGE ENGINEERING SocreTy.—Ata meeting of this 
society held on Friday, March 18th, Mr. Coad read a paper on 
“The Works for the Disposal of Sewage at Wimbledon.” Mr. 
Coad in his paper described in detail the progress of the sewage 
from the point where it enters the works until it is sent out in the 
form of sludge cake and clear effluent, and went on to describe the 
filter presses used and the vegetation grown on the farm, 
mentioning some of the many difficulties which had to be overcome 
before the farm was brought in its present condition. In conclu- 
sion he stated the cost of both farm and works, and shortly 
Frm the machinery used. The paper was followed by a 

iscussion, 





THE “SERVE” TUBE. 


WHILE much credit is due to inventors for their ingenuity 
in devising important departures in practice in all industries, 
yet probably still greater credit should frequently be assigned 
to those parties who perseveringly work for their practical 
and absolutely successful adoption. In no instance do we 
believe this to be so apparent as in the case of the “ Serve” 
tube, which our readers are aware has in its interior a number 
of ribs. Most of the credit for the successful introduction of 
the “‘Serve” tube into common use in marine, locomotive, 
and other branches of engineering, will be due to Messrs. 
John Brown and Co., Limited, of Sheffield. There are 
unfortunately for the unsupported inventor of limited means 
such great barriers to be surmounted, arising from prejudiced 
conservatism and from other unfavourable circumstances, 
that it is to be feared many important inventions never 
reach maturity, or fail to be properly appreciated. It is very 
evident that such will not be the fate of the “Serve” tube. 
Previously we have referred to elaborate trials on a large 
scale carried out with full-sized marine boilers at the Atlas 
Steel and Ironworks, wherein the ‘“‘ Serve” and the ordinary 
tubes were subjected to comparative tests of their efficiency; 
and we now learn that at these works there has been obtained 
by means of the complete plant specially erected for the 
purpose of ascertaining the comparative value for steam 
generation of “‘Serve” and plain tubes of large and small 
diameter, very valuable information to all interested in this 
most important problem, and which, by the courtesy of 
Messrs. John Brown and Co., Limited, we are enabled to place 
before our readers. 

It has always been evident that to obtain the highest 
efficiency in any desired direction the whole of the circum- 
stances must be kept in view. This truism was not overlooked 
by Measrs. John Brown and Co., and it is gratifying to find 
that they have been able to work out what are suitable and 
whatare unsuitable conditions for the “‘Serve” tubes. Follow- 
ing up this experience, they have decided not to offer to supply 
the “Serve ”’ tubes until they have satisfied themselves that 
the conditions under which they will be worked are suited to 
their characteristics. The most unfavourable conditions 
would be low natural draught and very smoky coal. Small 
steamships with short funnels are therefore unable to avail 
themselves of the “ Serve” tubes. Large steamships with 
high funnels, or with induced or forced draught, are suitable 
for the adoption of the “Serve ” tube, even when they burn 
smoky coal. Ata moderate rate, induced draught will keep 
the tubes cleaner than forced draught. At arate of combus- 
tion of 30 lb. or more per square foot of grate surface per 
hour it is of no importance, so far as the tube is concerned, 
whether induced or forced'draught, smoky or smokeless coal, 
be used. For natural draught a height of funnel of 65ft. is 
deemed necessary by the manufacturers of the “‘ Serve”’ tubes 
for Welsh or equivalent quality of steam coal, and for smoky 
coal a funnel 75ft. in height. When these conditions are 
offered, Messrs. John Brown and Co. are prepared to guarantee 
that the “Serve” tubes will give no trouble in use, and they 
will insure a minimum advantage, with cold air feed, of 10 
per cent. increased evaporation, or of a corresponding economy 
of fuel as may be preferred, and somewhat less when hot air 
is supplied to the furnaces. In retubing boilers of existing 
steamships complying with the above conditions, by substitut- 
ing the “‘ Serve” for plain tubes, at least 10 per cent. of coal 
will be saved by keeping the height of funnel or rate of 
artificial draught—cold air feed—the same. Ifthe funnel be 
heightened 10ft. to 15ft. or the cold air feed draught be in- 
creased, so as to burn the same quantity of coal as previously 
with the plain tubes, at least 10 per cent. increase in the 
evaporation will be produced by the same consumption of 
coal. Although 10 per cent. is all that is guaranteed, greater 
economy will be obtained with cold air feed, even at a 
draught of yin. vacuum at the base of the funnel when 
Welsh coal is used, or at a draught of jin. vacuum with 
inferior coal, and at a draught of }in. vacuum 15 per cent. 
increase in the evaporation is obtainable. In new boilers, 
“Serve” tubes of slightly larger diameter than the plain 
ones which would otherwise be used, would make it unneces- 
sary to increase the height of funnel to obtain the advantage 
in the shape of extra evaporation. The larger diameter 
would restore the tube area for the passage of the gases to 
that of the plain ones, and consequently the draught. 

Amongst the experience acquired by Messrs. John Brown 
and Co. by means of practical trials, it is pleasing to find 
that Howden’s spiral retarders have been put to careful tests, 
and that they have been found to give economical results 
with high draught. This economy is distinct from that 
obtained by the heating of the waste gases of the air previous 
to its admission into the furnace. It has been objected that 
these spiral retarders tend to collect dirt on the bottom of 
the plain tubes, but Messrs. Brown and Co.’s experiments 
with the spiral retarders in the “Serve’’ tubes show that they 
can be used in them without inconvenience and with practi- 
cally the same economy as in plain tubes. In boilers fitted 
with cold air feed, the combination of the ‘‘Serve’’ tube and 
Howden retarder will give an advantage of at least twelve 
and a-half per cent. over a plain tube fitted with the retarder, 
and of twenty per cent. over a plain tube by itself; with 
hot air feed, the economy is somewhat less. The spiral 
retarder rests on the edges of the ribs, when fitted in the 
‘Serve’? tubes, and forces the hot gases into the recesses 
between the ribs, thus causing the rib surfaces to absorb a 
greater quantity of heat, and at the same time obviates the 
possibility of deposits, so insuring clean tubes. The above 
figures are based on many experiments of varied duration, 
and are well worthy of consideration by all steamship 
owners, marine and locomotive superintendent engineers. 
If a higher speed be required by competitors for the blue 
ribbon of the Atlantic, increased steam evaporation by one- 
fifth is obtainable without increasing the size of the boilers, 
or burning additional fuel. Again, if increased carrying 
capability be the desideratum, either of cargo in mercantile 
steamers, or of bunker coal in cruisers and battleships, these 
benefits are obtainable. 

As we have already indicated, great care has been taken 
in arriving at the above figures, and we see no reason to 
doubt that Messrs. John Brown and Co.’s conclusions are 
warranted by the facts—and there is every likelihood, as the 
outcome of the experience obtained at such great outlay, 
that further benefits will accrue to steam users. At present 
we can only indicate the nature of this new departure in 
boiler engineering, viz., the development of a combination of 
a high rate of induced draught and hot air feed. It has been 
patented by Messrs. John Brown and Co., and will be at 
work before many months elapse. 

In concluding this reference to the “‘ Serve” tube, it will 
be interesting to our readers to learn that during the last 
month the screw steamer Ratho, belonging to the Caledonian 





Steamship Company, Liverpool, which was built and engined 
recently by Palmer’s Shipbuilding and Iron Company, com- 
pleted her first voyage to Rangoon and back, This vessel’s 
boilers are fitted with ‘‘ Serve’ tubes, and they have given 
no trouble in use. They are worked with natural draught, 
the top of the funnel being 74ft. above the grates. The coal 
was partly East Coast and partly Welsh, and the economy 
actually m Parvege 10 per cent., which is eminently satisfactory, 
as this result was guaranteed on the basis of Welsh coal 
which the vessel will usually use. The Cunard Line are 
obtaining experience with the “Serve” tube in thes.s. Aleppo, 
the Inman Line in the s.s. Pennsylvania; in both instances 
Howden’s forced draught being employed in conjunction with 
the “Serve” tubes, and with correspondingly favourable 
results. In these two ships the trials are against plain tubes 
with retarders. 








ELECTRIC LIGHTING BY WIND POWER. 


ArreR long neglect, the windmill seems again likely to 
become a popular motor. Talggn in hand by the most modern 
practical scientific favourite, 1t is now coming into use even 
in London. The cost of motive power for electric lighting 
has long stood in the way of its use for the illumination of 
country houses, hotels, and places of business where steam 
and gas engines-—necessitating expense in fuel and skilled 
labour—are impracticable. Water power is comparatively 
scarce with us, but in most places we are favoured with 
abundance of wind; and with some storage accommodation, 
and means of regulating the speed of the mill, it is now 
found practicable to light by wind power. An electrical in- 
stallation has been made at Messrs. T. E. Carwardine and 
Co.’s flour mills in the City-road, E.C., and seems to fulfil both 
the requirements indicated. 

One of Messrs. Alfred Williams and Co.’s “Halladay” 
windmills erected on the roof of the building on substantial 
timber supports, hitherto used for making wheatmeal and 
working elevators, has been set to drive an Elwell- 
Parker dynamo capable of developing a current of about 
30 ampéres with 70 volts pressure. The windmill drives this 
at a rate which taken with the use of the governor and cut-out 
employed is sufficiently uniform to charge a battery of 
28 E.P.S. accumulators. From this battery sufficient 
electricity is obtained for a couple of 1500-candle power arc- 
lamps and several incandescentlamps. The windmill consists 
of a sectional wheel with a vane at the back, the whole 
arrangement being mounted on a turntable. The vane acts 
as a rudder and keeps the wheel always facing the wind. The 
wheel, which is 30ft. in diameter, consists of a skeleton frame- 
work, into which a series of wooden sections are centred, and 
these are connected with counter-balance weights which act 
as governors, and cause the sections to open and shut accord- 
ing to the strength of the wind blowing, thus obtaining a 
comparatively uniform speed. By means of a sliding contact 
worked by a governor on the dynamo shaft, the charging 
circuit of the electrical apparatus is switched on when the 
speed is high enough, and switched off when it drops too low, 
and there is also an automatic switch which reduces the 
existing current when the speed is too high, and thus 
prevents too much current being forced into the cells at any 
time. In addition to this there is a resistance in the main 
circuit which aids the automatic excess switch in its action. 
The governor controls a lever which short-circuits and opens 
up resistances which are arranged in the shunt of the 
machine, and so regulates the electro-motive force according 
to speed. The electrical part of the installation has been 
designed by Mr. Bergtheil, and supplied by the Wenham 
Company, London. 








TENDEBS. 


HORNSEY LOCAL BOARD. 


THE Hornsey Local Board have recently let a large number of 
contracts for sewering, street making, and building work, under 
their engineer, Mr. T. de Courcy Meade, M.I.C.E., a large propor- 
tion of which have been let to Messrs. B. Cooke and Co., of Batter- 
~~ The annual contracts for different materials have let as 
follows :— 


Forage—Brimage and Co., Camden Town (accepted). 

Grey Dorking stone lime—Arlesey Lime and Portland Cement Com- 
pany (accepted) 

Portland cement—Hilton, Anderson, and Co., Upper Thames-street, 
E.C. (accepted). 

Iron fencing—Hill and Smith, Queen Victoria-street (accepted). 

Road materials—Wm. Walker, Holloway (accepted). 

Broken stone for macadamising—Wm. Griffiths, Kingsland (accepted 
for blue Guernsey granite). 

Paving granite and general masons and materials— William Griffiths, 
Kingsland (accepted). 

Street watering and gereral cartage work—William Walker, Holloway 
(accepted). 








INSTITUTION OF NAVAL ARCHITECTS.—The session 1892 will be 
held in the hall of the Society of Arts, John-street, Adelphi, on 
Wednesday, April 6th, morning at 12 o’clock; on Thursday, 
April 7th, morning at 12, and evening at 7 o’clock; on Friday, 
April 8th, morning at 12, and evening at 7 o’clock. The Right 
Hon. the Earl of Ravensworth, President of the Institution, will 
occupy the chair. The following programme of proceedings has 
been issued :—Wednesday, April 6th: Morning meeting at 12 
o’clock—(1) Annual report of Council ; (2) Election of officers and 
the Council ; (3) address by the President. The following papers 
will then be read and discussed—(1) ‘‘On Divisional Watertight 
Bulkheads as applied to Steamers and Sailing Vessels,” by Mr. 
B. Martell, Chief Surveyor Lloyd’s Register of Shipping, vice-pre- 
sident ; (2) ‘On oe Vessels at Sea,” by Mr. J. I. Thorny- 
croft, vice-president. Thursday, April 7th: Morning meeting at 
12 o’clock—(1) ‘‘ Notes on some ent Experiences with Her 
Majesty’s Ships,” by Mr. W. H. White, C.B., F.R.S., vice-pre- 
sident ; (2) ‘‘ A Ram Vessel, and the Importance of Rams in War,” 
by Commander ©. B. Boyle, R.N. ; (3) ‘‘ Whale-back Steamers,” 
by Mr. F. C. Goodall, member. Evening or at 7 o’clock— 
(1) ‘On an Approximate Rule for the Vertical Position of the 
Centre of Buoyancy,” by Mr. S. W. F. Morrish ; (2) ‘‘On Balancing 
Marine Engines and the Vibration of Vessels,” a Mr. A. F. 
Yarrow, member of Council. Friday, April 8th: Morning meet- 
ing at 12 o’clock—(1) ‘‘Some Notes on the Strength of Steamers,” 
by Mr. A. Denny, member ; (2) ‘‘On the Transverse Stability of 
Ships, and a Rapid Method of Determining it,” by Mr. W. Hok, 
member ; (3) ‘‘ Notes on Experiments with Inflammable and Explo- 
sive Atmospheres of Petroleum Vapour,” by Mr. J. H. Heck, 
member. Evening meeting at 7 nea “On the Theoretical 
Effect of the Race Rotation on Screw Propeller Efficiency,” by Mr. 
R. E. Froude, associate member of Council ; (2) ‘‘ Performance of 
Three Sets of Engines belonging to the Second-class Cruisers 
recently added to Her Majesty’s Navy, as calculated from the full- 

wer steam trials,” by J. G. reper a R.N. The annual 

inner of the Institution will be held on Wednesday, April 6th, at 
the Holborn Restaurant, High Holborn, at a quarter past seven. 
a 7s. 6d. each, which will be paid for at the dinner. Evening 
ress, 











284 


THE ENGINEER. 


APRIL 1, 1892, 








THE CRYSTAL PALACE ELECTRICAL 
EXHIBITION. 


No. VII. 


Amonest the many objects attracting attention in the 
Exhibition, the installation of the Giileher Electric Light 
and Power Company for the permanent illumination of 
the Palace is well worthy of examination. That this 
plant should be to-day in as efficient order as the day it 
was first started many years ago, the cables not having 
since been touched, speaks well for the carrying out of 


50in. The two latter machines are each provided with 
fast and loose pulleys and striking gear. 

This type of machine is illustrated in Fig. 1, and will 
be recognised as the distinctive four-pole type of the 
Giilcher Company's design. Improvements have been 
made from time to time in its construction, the latest 
departure being in the building of the armature core, 
which is now made with a thin, narrow strip of soft iron 
—,§,in. wide—wound on a former. A little shellac run in 
while winding the strip keeps the core together in one sclid 
mass after the former is removed and during the process of 








Fig. 


the wiring throughout this vast building. The are 
lamps, of which there are ninety in the interior, are all 
suspended in symmetrical lines through the nave, the 
manner of suspension being from head-blocks fixed at 
the end of stout flat iron bars, jutting out from the 60ft. 
gallery. The lamps are all arranged in parallel, in 
separate circuits of three lamps each, with a regulating 


1—GULCHER 


40-UNIT DYNAMO 


winding the armature wire. In these machines, which are 
40-unit nominal, and work up to 600 ampéres at 70 volts, 
the armature wire is of about ‘04 square inch section, and 
wire of square cross section is used. The core, which 
measures 13in. internal and 25in. external diameter, and 
has a cross section of 33 square inches, is served over 
with sheet mica and then taped to receive the copper 
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resistance of 2 ohms per lamp. There are also in the 
grounds about forty more of these lamps installed. 

The current supplying these circuits is derived from 
two 40-unit Giilcher dynamos, which, together with an 
alternator, are run off a line of countershafting driven by 
the well-known Galloway horizontal compound con- 
densing engine. There is a considerable length of steam 
piping—over 100 yards—supplying steam to this engine 
from the Galloway boiler in the tunnel under 
the Palace, and the pressure worked at is 65 lb. 
The engine, which is a fine piece of finished 
work, is governed to run at seventy revolutions 
per minute. The rod of the expansion valve in 
this engine is worked by a connecting rod, 
taking motion from a link, the end of the 
connecting rod working on a block in the link, 
and being raised cr lowered therein, according 
to the action of the governor. The link has 
a reciprocating motion of greater radius at 
the top, and consequently when the rod is 
lifted the travel of the valve is increased, 
and more steam admitted. On the other hand, 
when the governor lifts it raises a lever, the 
other end of which bears down on the rod, 
thus diminishing the steam admission. The 
sylinders are 14in. x 24in. x 24in. stroke. Two 
lines of countershafting are fixed to bring up the 
speed to that required for the machines. The 
first countershaft is below floor level, and 
at 23ft. centres from the engine fiy-wheel. 
An 18in. belt drives direct off the 15ft. 
fly wheel on to a 3ft. 4in. pulley on this shaft, while 
a 16in. belt drives off a 7ft. pulley on the same shaft on 
toa 2ft. 8in. pulley on the second line of shafting fixed 
above the floor, at 36ft. 4in. centres. 


pulleys, one pair for each machine. 





2—FRICKER ALTERNATOR 


conductors, the whole being mounted on a gun-meta! 
spider keyed to the shaft in the usual way. It is found 
that the above construction of core effects a saving in 
losses by hysteresis, the strip going through the rapid 
changes in magnetism with less retarding and heating 
effect than the dises formerly adopted. The cross con- 
nections in the armature ere made by brass dises threaded 
on the shaft between the armature and commutator 
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Fig. 2—SULCHER “MIDGET” DYNAMO 


Flexible leading wires are sweated into the brush holders 
at one end and into brass taper plugs at the other, the 


| latter being drawn into taper holes in a brass terminal 
The last-mentioned | 
countershaft is provided with three pairs of fast and loose | 
For the alternator, | 
which runs at 650 revolutions, these pulleys are 4ft. dia- | 
meter, and for the two low tension machines they are | 


column by nuts, thus insuring good contact. Brass 
gauze brushes are used. The machine occupies a floor 
space of 2ft. 10in. by 6ft. 6in. and stands 3ft. high, the 
output being sufficient to work sixty-five 2000-candle 
power arc lamps in parallel. 





|} 
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The alternator recently designed by Mr. Guy Fricke 
shown in Fig. 2. The armature of this machine js 
outside stationary ring built up of thin soft-iron 
stamped out with projections to form cores to twelve 
coils. These coils can be coupled up for high or low 
tension supply. The present arrangement is a 100 volt 
supply with all coils in parallel, the current being utilised 
in lighting the company’s exhibit in the nave. The field 


rig 
3 an 
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Fig. 4—GULCHER ARC LAMP 


magnet, which rotates inside the armature, consists of 
twelve coils bolted in position over slotted cores. The 
axes of the coils are radial with respect to the machine. 
A screw and hand wheel is fitted by which the armature 
can be shifted bodily away from the field, for examination 
or renewal of the coils. 

Some well-finished small two-pole dynamos are made 





Fig. 6—GULCHER FACTORY LAMP 


by this company—Fig. 3—to meet the steady demand 
for small machines. These are made to work at 65 volts, 
the armatures being drum-wound, and of sizes to run 
from ten to forty 16-candle lamps. The 2-unit machine 
placed here on exhibit will light sixty 8-candle lamps at 
a speed of 1540 revolutions, or six 1000-candle arc lamps. 
The dimensions are lft. by 2ft. over pulley and height 
lft. 4in. 

A new type ofarc lamp, brought out by Mr. Fricker, of 
this company, is noticeable. The lamp is intended to 
work in series with others on the same circuit, and the 
regulation consists essentially of a hollow soft iron split 
core working vertically within the series and shunt-wound 
solenoids, which are placed one over the other. A rack- 
rod supporting the upper carbon, and to which a down- 
ward motion is imparted by the weight of the same, is 
geared through a pinion to a brake wheel, the move- 
ments of which are controlled by a lever worked by 
the solenoid core. The current being switched on 
causes the core to lift, which, through the medium of 
a horizontal lever and a second lever, brings a small 
thick india-rubber washer against the rim of the brake 
wheel, causing it to turn against the weight of the carbon 
and raise the rod, thus striking the arc. The brake 
wheel is held by the washer in this position, but 
allowed to slip gradually past it as feeding takes place. 
Both earbons move together at the same rate, and the 
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jamp is focussed by using a longer carbon at the top. | does machines of such high-class construction, and con- 
Eight of these lamps in the South Nave are lighted | trolling apparatus so well suited to the requirements of 
with current from the multipolar dynamo of Messrs. | the system. 

The’ largest machine in this stand—Fig. 6—is a con- 


Johnson and Phillips, the lamps being arranged four in | 


series on the 200-volt 


circuit. ‘ : 
The ordinary — single 
carbon globe Giilcher 


lamp, for parallel work- 
ing, of which ninety are 
used in the permanent 
lighting of the Palace, is 
illustrated in Fig. 4, One 
noticeable feature is the 
simple arrangement for 
lowering the globe to re- 
carbon. The lower por- 
tion, on which the globe 
rests, is telescopic, and 
is easily pulled down and 
re-closed. The Giilcher 
factory lamp (Fig. 5) has 
a modified form of lan- 
tern, recommended for 
street lighting. antl 
The present exhibition 
at the Crystal Palace will 
mark the successful ope- 
ration of one of the most 
practical modern schemes 
for the distribution of 
electric current over wide 
areas. The continuous 
current transformer has 
here asserted itself, and 
proved that with carefully 
worked out details in 
construction, and in the 
system with which it is 
used, it is a most trust- 
worthy and efficient 


means of securing the advantages of a high tension dis- 
tribution with a continuous current supply. 
takers who find themselves called upon to extend their 
low tension mains into remote suburban districts need 


Generating Station 
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Fig. 6B—-ELWELL-PARKER MOTOR TRANSFORMER 


tinuous current transformer or motor transformer, identical 
in size and output with the ten machines used inside the 
Palace for the supply of current to exhibitors. It is to 
be regretted that it was found necessary to fix these 


sub-stations situated 





is located a central switch station. 
tion is controlled the working of all the transformers 
used in the system, these machines being located in 
radially around the switch sta- 


in the Palace, which receive current at 1000 volts rres- 
sure from the Crystal Palace and District Electric Supply 
Co.’s Station at Sydenham—one and a-quarter miles 
distant—and transform it down to a pressure of 110 


volts for exhibitors’ use. 
The complete system of 
distribution by these 
motor transformers for 
town lighting, as now 
adopted at Oxford, wiil 
be understood by refer- 
ence to Fig.7. In the 
first place there is the 
generating station, the 
site of which is selected 
with reference to good 
water supply and econo- 
mical facilities for deli- 
very of coal. In this 
station are installed the 
necessary engines and 
boilers, together with the 
electric generators and 
their exciters. As the 
area of lighting extends, 
more generators can be 
added, their manipula- 
tions in parallel being 
perfectly simple. These 
produce current at 1000 
volts pressure, which is 
delivered by all the ma- 
chines on to one pair of 
bars in the station, 
known as omnibus bars 
—or shorter, ’bus bars. 
From these the current 
proceeds along the high- 
tension mains to the most 
central point in the dis- 
trict of supply, at which 
From this sta- 
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fear that because they do not happen to be using alternat- | machines so far out of sight underneath the Palace, as | tion at points most favourable for feeding the low- 
ing currents, they must either bear the cost of additional | otherwise their full display in operation would have con- | tension network of supply, and keeping the electric 
stations to feed the network or sink excessive amounts in 


mains. 


EFFICIENCY CURVE 
practical basis by the Electric Construction Corporation of 


Wolverhampton under the 
Parker, the works director, and one of the most pleasing 
exhibits in the exhibition is to be found in the stand of 
this Corporation in the Machinery Court, containing as it 


The entire system has been worked out on a 





dance of Mr. Thomas 


Fig. 9-ELWELL-PARKER ALTERNATOR 








pressure uniform 
throughout. At the 


switch station there is 
a pair of omnibus bars 
receiving the high- 
tension current from 
the generating station, 
and from which the 
same current is, 
through double - pole 
switches, connected on 
to the feeders supply- 
ing the motor trans- 
formers at the sub- 
stations. 

For the complete 
control of all the 
transformers only one 
man is required in 
the switch station. 
The voltmeters in this 
station show the pres- 
sure on the town sup- 
ply network at all the 
sub-stations, and as 
the load increases in 
any district, the pres- 
sure is kept up by 
switching on an addi- 
tional transformer lo- 
cated in that district. 
Although the sub-sta- 
tions where the trans- 
formers are fixed are 
at various distances 


siderably added to the practical interest of the exhibition. | away from the switch station, the switching in or out of 
We have already explained the working of the machines | these machines controlled by one man at the above station 
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with perfect certainty and ease. In performing this opera- 
tion the first thing to do is to close the two-pole switch 
which conveys the high-tension current to the trans- 
former. The current, which passes through a consider- 
able resistance before leaving the station, passes into the 
armature of the machine on the high-tension side, and 
excites the field through a few turns of thick wire in 
series. The brushes on both commutators are kept per- 
manently down, and need no alteration of lead for 
changes of load, as the reactions of the two armatures 
neutralise one another. Once the excitation of field is 
started, the machine starts, at first quickly, but the 
shunt field rapidly building up, the speed soon decreases 
again, and is then brought up to the required amount by 
reducing the main resistance in the switch station. So 
far the transformer is started, but the secondary winding 
on the armature is not yet put in connection to feed the 
supply mains. This is done at the switch station by the 
simple act of momentarily closing and opening a switch 
which short-circuits the voltmeter. This causes a 
current to flow through an automatic circuit closer 
fixed with each transformer in the ‘sub-station. 
This apparatus — shown in the figure — consists 
primarily of an iron-clad electro-magnet, the exciting 
coil of which is included in the circuit of the voltmeter 
at the switch station. The resistance being small does 
not interfere with the voltmeter readings, and, moreover, 
by short circuiting the voltmeter in the switch station 
for an instant, a large current from the supply mains 
flows through the coil, causing the armature of the 
magnet to be drawn up. The armature carries two pawls 
lying on a ratchet wheel, and upon its being attracted 
upwards the left-hand pawl engages one tooth and moves 
the ratchet. Again, on breaking the short-circuit the 
armature falls, and the right-hand pawl engages, forcing 
the wheel round further in the same direction. The 
double operation moves the ratchet wheel and cam 
through one-eighth of a revolution. In this position one 
tooth of the cam bears down on the contact block, so 
completing the low tension circuit from the transformer 
to the mains. 

The load on the mains is equally divided between 
the transformers at work, but in case of short circuit 
or any accidental stoppage which would cause an 
undue rush of current into the machine, an automatic 
cut-out—shown at M—is fixed in connection with the 
above apparatus. The armature of the electro-magnet 
M would in such an event be drawn up and strike 
the cam, shifting it round and disengaging the tooth 
from the contact piece S, thus breaking the circuit. 
Similarly, as the load decreases, the various trans- 
formers can be severally disconnected from the supply 
by the operator at the switching station. Once closing 
and opening the voltmeter switch shifts the cam another 
eighth round, and allows the contact piece S to rise and 
break circuit. 

By this arrangement the transformers are only used 
as the load requires, and are therefore, for the greater 
part of the working time, near their full load; and 
as the efficiency of these machines reaches 92 per 
cent. when delivering their full load of 40 kilo-watts, and 
87 per cent. at half load—see curve, Fig. 8—it will be 
seen that the whole system is worked with great 
economy. The only regulation required in the generating 








Fig. 10O—ALTERNATING CURRENT TRANSFORMER 


station is the adjustment of the strength of exciting 
current supplied to the generators, the pressure, as indi- 
cated by a voltmeter on the omnibus bars in the station, 
being maintained constant by this means. The exciting 
current is regulated by resistance in the shunt field of the 
excitors, of which there is a separate machine for each 
generator. 

The Corporation have also carried out several im- 
portant contracts in alternating current plant. We 
illustrate the Elwell- Parker alternator—Fig. 9—of 30 
kilo-watts, as exhibited in operation at the Palace. The 
armature is a stationary external ring, built up of soft 
iron rings, to the inside surface of which are clamped 
the coils. The latter are twelve in number and composed 
of copper strip, the edges being placed radial to the 
machine. These are held by wooden clamps bolted 
round the ring on each side. The field magnet, with the 
same number of coils, mounted on cores and yoke of 
solid forged iron, rotates inside the armature. The 
machine being high-tension, the armature is externally 
cased in with a wooden cover, and the terminals of the 
machine are protected under a portion of this cover, kept 
under lock and key. The wires leading from these 
terminals are also taken underneath the bed of the 
machine in casing through the concrete, so that complete 
immunity from danger is attained. 





Alternate current transformers of 2 and 4-horse power 
output are also shown—Fig. 10. These are of very simple 
construction, the two circuits being first bound together 
and afterwards encased around with soft iron plates made 
in the form of the letter L and built up on each side of 
the coils. The two rows of discs are then clamped 
together by bolts passing through cast iron end pieces. 

The Corporation also exhibit a new pattern of adjust- 
able resistance, sets of cut-outs fitted in porcelain 
boxes, and a high tension automatic switch used in con- 
nection with the above transformers. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





THE CONDITION OF STEAM IN AN ENGINE CYLINDER. 


Sir,—I have read with attention the article in your last im- 
pression calling attention to the prevailing ignorance which exists 
concerning the condition of steam in an engine cylinder. The 
subject is one that has occupied my attention for several years. I 
regret that Ido not seem to know more about it now than I did 
when I began. All that I can say with certainty is, that [ am met 
at every turn in practice by facts which seem to contradict the 
statements made in treatises on thermo-dynamics. It may be that 
the contradiction is apparent, and not real; but I am quite unable 
to say why. 

The ventilation of the subject can do no harm, and may do good. 
This being so, will you permit me to advance the views which I am 
inclined to adopt, and to give my reasons for that inclination ? 

All the information which we possess concerning the amount of 
condensation which takes place in a steam cylinder is based on 
indicator diagrams, and the ascertained weight of steam passing 
through the cylinder in any given unit of time, and the volume 
occupied by this. We then say a certain weight of steam, occupy- 
ing a given space, ought to exert a known pressure, The indicator 
tells us that it exerts a smaller pressure. We conclude that the 
difference or balance is present in the cylinder, not as steam, but 
as water; that cylinder condensation has taken place, and we then 
proceed to analyse the nature of the influence which the metal 
exerts, 

Now, all this would be plain sailing if the amount of condensa- 
tion was in any way a quantity which could always be foretold 
with accuracy. But it is nothing of the kind, and it seems to be 
quite independent of just those influences which ought to be most 
powerful. Thus, the range of temperature in the cylinder scarcely 
affects it at all. In good engines jackets are of no service. I have 
tested their value in triple-expansion engines with all or any one or 
none of the three with steam in them, and I cannot find that they 
do any good. They cause waste on low-pressure cylinders, More 
can be gained by effectively clothing a cylinder and preventing 
radiation than can be got from a jacket. Of course, I speak now 
of really good engines, Any change almost will improve a bad one, 
and the fact that a jacket does good is conclusive evidence to me 
of bad design, or bad working eonditions of some kind, Again, 
the amount of condensation varies in the most extraordinary and 
inexplicable way in engines working apparently under the same 
conditions. Re-evaporation—so-called—takes place sometimes in 
one cylinder, sometimes in another, sometimes not at all. [am 
well aware that all these things are variously explained; but the 
very fact that numerous hypotheses are called in goes to show 
how great is the ignorance and uncertainty that exists, 

Now, the conclusion to which my mind tends is, that cylinder 
condensation in really good engines, such, for example, as that 
tested by Mr. Dalrymple, as described in one of your recent 
impressions, is very much smaller in quantity than is commonly 
believed, and I think that most of the water which is commonly 
found in the high-pressure cylinder of triple-expansion engines is 
nothing more nor less than priming. Mr. Mudd, for whuse 
authority I have the utmost respect, holds, I know, much 
the same opinion. But it will naturally be asked, if con- 
densation does not take place, why is the diagram smaller than 
it ought to be? My answer is, that p v is not a constant in the 


0 
ordinary steam table sense, nor is p v®, nor any other known 
index. The tables are all based on the assumption that the tem- 
perature and pressure of steam always correspond to such an extent, 
that if either be given the other can be got at once. I do not 
think that this assumption is even nearly true for working steam ; 
in short, it is only true statically, it is not true dynamically. 

All the existing steam tables, such as Regnault’s and Fairbairn’s 
and Tate’s, were calculated from small quantities of steam raised 
to certain pressures, and maintained there steadily. The steam did 
no work ; all the conditions were static. Now, it is very easy to 
show by direct experiment that when steam is expanding its 
temperature does not in any way correspond with the tables. 
Thus, for example, we know that if the steam from a tea kettle 
falls on the hand, it will scald it badly. The temperature is 212 deg., 
the pressure about 15lb. But the hand may be placed with 
impunity in a jet of steam at a pressure of 160 lb.—nay, more, I 
have held my hand in a jet of steam with a pressure of 230 1b. on 
the square inch, and superheated up to deg. as shown by a 
nitrogen-guarded thermometer in the pipes, and instead of 
scalding or burning the jet was cold. 

Leaving superheated steam out of the question, let us ask our- 
selves why steam at 160 1b. will not scald. The answer is that the 
violent expansion uses up all the sensible heat and renders it latent. 
But are we to assume that the steam has a smaller pressure than 
that of the atmosphere into which it is rushing? That is nonsense. 
Yet, if not, we have steam at 15lb. pressure, and a much lower 
temperature than 212deg. If this be so, then the volume of this 

‘eold ” steam, if I may be allowed the word, cannot be that due, 
a yee} to the tables, to the pressure. 

It would occupy more space than I dare to ask for to consider 
the consequences which follow if I am right. I can only sketch 
their nature. In a steam cylinder the pressure of the steam is a 
very variable quantity not obeying Marriott’s law, or any other 
ascertained law, and depending largely for its amount on the 
momentum of the steam molecules and on the temperature within 
the cylinder, The temperature depends, not on the pressure, but 
on the way in which the steam does its work. But the pressure 
depends in a way not yet formulated, on the temperature. To 
make all this clearer, let me suppose the case of two molecules 
only of steam. Each has weight, inertia, vis viva, and momentum, 
These two molecules are maintained at a given distance apart by 
the walls of the vessel containing them, and their temperature is, 
let us say, 212 deg., or any other — we please to select, 
and the pressure—which is really the force needed to keep them in 
proximity—corresponds, Now, let us suppose that the vessel is 
ruptured, or that in some other way the molecules are set free. 
They will separate. If the operation were quietly performed they 
would take up a new position, ing with greater volume and a 
new and lower temperature. But if they are suddenly set free, 
then their vis viva will carry them further apart than would other- 
wise be the case, and they will fall to a temperature lower than 
that due to their pressure. Ina word, we shall have a false pressure. 

There is, of course, no such thing as latent heat. All the heat 
in steam is measurable with the thermometer. The so-called 
latent heat has been expended in doing mechanical work, in 
separating the water molecules, and giving them vibratory energy. 
If I am right, the molecules can, in flying apart, so to speak, over 
shoot themselves, and convert more heat into energy than would 
be the case if they were not given com tive freedom. In no 
other way is it possible to explain satisfactorily the non-scalding 
quality of high-pressure steam. 
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If I am right, it follows that, as I have said, the relations 
between the pressure, temperature, and volume of steam doing 
work are not necessarily those of Marriott's law, and it follows 
that steam may exist in the cylinder of an engine, and that little 
or no loss by condensation may have taken place, the teaching of 
the indicator to the contrary notwithstanding, 

I hope to see these theoretical notions criticised; but the first 
step will consist in giving an explanation other than mine of the 
reason why high-pressure steam rusbing into the atmosphere has a 
temperature less than 212 deg. N es 

March 29th. orTH-East Coast, 

PORTLAND CEMENT, 

Sir,—Having obtained from your columns at different times 
much useful information on the nature and manufacture of Port- 
land cement, may I presume to ask for further information on one 
or two points ? 

(1) In Henry Reid’s treatise on Portland cement—published by 
Spon, 1877—pages 19, 20, it is said Medway clayis worthless for the 
manufacture of Portland cement if allowed to remain exposed to 
the air for any length of time—a fact now universally acknowledged 
by Portland cement makers. Also, that small balls, lin. diameter 
of cement mixture would be worthless if allowed to remain in air 
forty-eight hours before burning. 

Have these statements been verified by competent cement 
makers, and, if so, what-is the explanation ! 

(2) Would it not be advantageous to use lime, i.¢., quick-lime, 
instead of carbonate of lime, in the manufacture of Portland 
cement, provided well-burned lime could be obtained at a low 
figure ? 

I am aware this second query involves one or two nice considera- 
tions, but I know none more competent to deal with them than the 
writer or writers on cement in your paper. J. Mowar Rerp, 

Mechanics’ Institute Building, Room 38, 

Montreal, March 15th. 


(The passage from Reid’s book referred to relates to a statement 
of Pasley’s, one of the early workers in the methods of manufac. 
ture of Portland cement. Although endorsed by Reid, it is a 
mere basel superstition, and, moreover, one of which the cult 
is esoteric in the Righest degree, as we have been unable to discover 
any person acquainted with the manufacture of cement who has 
even heard of it. Apart from this direct testimony, it might be 
unbesitatingly rejected on @ priori chemical ground. The original 
assertion was made at a time when but little was known as to the 
nature and composition of Portland cement, and its repetition at 
the present day must be due to some oversight or clerical careless- 
ness, With regard to our correspondent’s second question, it may 
be said that, seeing that the eee would have to be slaked in 
order to ubtain proper admixture with the clay, the only thermal 
advantage that could result would be due to the difference of the 
heat of combination of C O, with CaO, and that of H, O with Ca0, 
a difference comparatively insignificant when considered in relation 
to the total quantity of heat required to burn cement. Further, 
in order that this advantage might be secured, it would be neces- 
sary to be able to obtain quick-lime at the same rate as chalk, per 
unit of CaO, for which purpose the co-operation of an altruistic 
lime burner would be indispensable. In short, in ordinary work- 
ing, energy in the form of heat is required to drive off CO, from 
CaC Oy, and in any method in which quick-lime is used not only 
has this to be done, but H, O has to be expelled from Ca (0 H), 
in addition. The circumstance that in the latter case the causti- 
cising of the lime takes place in a separate kiln, only makes matters 
worse by introducing a second source of loss by radiation and con- 
duction. There does not appear to be any technical advantage in 
the use of quick-lime to compensate for the greater expenditure of 
energy which it would entail.—Ep. E.] 








IS MACHINERY TO BE RATED? 

Sir,—The answer to above question depends entirely on 
machinery users themselves, The Bil to put a stop to the grow- 
ing practice of Assessment Committees in rating machinery is down 
for second reading as the first order of the day on Wednesday 
next, 6th April. No effort has been spared by this association to 
secure a triumphant majority. Will all machinery users immediately 
write to their Specie in Parliament to be in their places 
to support the Bill, pointing out that its object is to clearly define 
the law and is not an effort to remove an authorised rate of old 
standing! Working men and rating authorities all over the 
country are splendidly seconding our efforts. Will those who are 
so directly affected be outdone! All that is needed is a little 
energy promptly displayed on the part of the manufacturers. 

G. HUMPHREYS-DaviEs. 

National Society for the Exemption of Machinery 

from Rating, 
8, Laurence Pountney-hill, Cannon-street, E.C. 
March 30th 





ENGLISH AND AMERICAN LOCOMOTIVES. 

Srr,—Your correspondent ‘‘ W. M. A.” appears to have for- 
gotten the fact that English railways are worked for less money 
than the American railways. The Pennsylvania system may be 
regarded as the crack railroad of America, and yet the working 
expenses are over 65 per cent. of the receipts. In this country 
they do not on the average much exceed 50 per cent. 

The long trains which your correspondent suggests could not 
be worked because, for one reason, the platforms are not long 
enough, and the station accommodation would be found inadequate. 
In the United States very long passenger trains are not used, 
indeed they are not so long as English trains ; and as for goods 
trains, our Board of Trade will not permit more tban forty 
vehicles to run in one train. Several years ago very large coal 
trucks were tried on the Great Western broad gauge, but they 
were not satisfactory. AN OLD Driver. 

Crewe, March 29th. 


SCREW PROPULSION WITH NON-REVERSIBLE ENGINES. 


Sm,—To obtain the requisite area for the blades without 
crowding them—and thereby preventing the water passing freely— 
light draught vessels may under my system, if so preferred, be 
driven by two or more screws operated by one engine; their 
respective shafts being coupled to and worked by the main one 
by appliances similar to the side rods of a coupled locomotive, or 
by equivalent mechanism. [n torpedo or gunboats the engine 
could be well protected, and the manipulation or reversal of any 
one screw independently of the other or others—by my gears 
applied to each tail-shaft—would render any of them available in 
case of accident or damage to the other or others, which could 
then be easily disconnected. In the event of a screw or the 
rudder breaking down during the operations of warfare, when 
handy manipulation would be everything, non-reversible engines 
employed as suggested would frequently save both boat and 
crew. It has been conclusively proved that a single-screw boat 
is practically at the mercy of a much weaker antagonist possessing 
twin—or more—screws, Vessels of any description navigating 
channels and rivers with but little depth of water can hereby 
obtain the necessary and most effective 2 ym ago area on a light 
draught, while saving the weight of and space occupied by two or 
more sets of engines, Even two fixed screws have been proved to 
give greater speed, more towing power, and less slip than one, and 
three than two: the driving power ws the same in every 
particular, But with reversible engines the gearing required 
counterbalances the advantages; with non-reversible, nothing 1s 
imported be my system that is not a most desirable—nay, & 
necessary addition. 

I am afraid of occupying too much of your valuable space at one 
time, so will hope shortly, by your kind permission, to say 4 few 
words as to the relatively small power required to obtain and 
retain the desired angle of properly balanced blades—which is all 
I have to do—the economical simplification and government of the 
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ines; and the suiting of the power employed and the 
eesides area —which includes circumferential revolution—to the 


itions and desired speeds, 
a eh §.E., March 28th. Rospert McGiasson. 


MAXIMUM TORQUE IN MOTORS. 


§ir,—I shall be aeons obliged to any of your readers who 
will tell me what are the conditions of maximum torque in motors, 
I mean the static angular effort of the armature when at rest to 
cause rotation. 

The conditions contemplated are those present in tram car work. 
The car is propelled by a motor and gearing. The armature 
makes about revolutions per minute as a maximum, and is 
geared down with a hide pinion running in a gun-metal spur 
wheel ; when the caris stopped, and has to be started in, a very 
great effort is needed. The armature is standing still, and must 
overcome this resistance before it can move; under these circum- 
stances I wish to know what is the best kind of armature, field 
magnets, winding, &c., to employ? 

1 have no doubt that if I were a mathematician I could work 
out all this for myself, but I am not. I suppose, however, that 
the mathematicians have arrived at certain more or less simple 
rules, such as I could use without troubling myself to know bow 
the rules were obtained. I read a deal of current electrical 
literature, but I cannot find anything which I can understand 
bearing on this question. 

Perhaps I may venture at the same time to ask on what the 
rotating effort of the field magnets is exerted! Do they attract 
the copper wire or bars of the armature! or do they attract only 
the iron core on which the wires are supported? or is it the current 
of electricity flowing through the copper which is acted on a the 
lines of force flowing from the poles of the field magnet? ould 
aD ahuategs be gained if iron wire were used to wind the arma- 
ture instead of copper! I know that about seven times the weight 
of wire would be needed ; but if I could get anything like a double 
torque this would not stand in my way. Ag information will be 
appreciated by ON-MATHEMATICS, 

irmingham, March 28th. 








LEGAL INTELLIGENCE, 


HIGH COURT OF JUSTICE.—CHANCERY DIVISION. 


(Before Mr. Justice A, L, SMITH, sitting for MR. 
JUSTICE ROMER.) 


LANE-FOX v, KENSINGTON AND KNIGHTSBRIDGE ELECTRIC LIGHT 
COMPANY, LIMITED, 


Mr. Justice A, L. Situ delivered judgment in this case upon 
wets last, March 30th, at 10.30 a.m., in Chancery Court, 
No, 3. e have referred at some length previously to this most 
important trial, which lasted for fifteen days. The delivery of the 
judgment occupied one hour and five minutes, and as the limits of 
our space will not permit of a verbatim report, we shall give 
merely an abstract. 

Mr. Justice SMITH said that the invention described in the 
specification was doubtless of great merit, but that the secondary 
batteries described were invented by Planté about ten years before 
the date of the patent, and therefore were in 1878 well-known. 
The use of switches for such cells was also known, as was stated 
by Prof. Forbes, and secondary batteries were in use before 
1878 for bells, &c. Prior to 1878 the series system was 
used for electric lighting, but this was not adapted for pri- 
vate houses. The question of the day at about the date of 
the patent, viz., October 9th, 1878, was the distribution of 
the electric current. The system described by Mr. Lane-Fox 
might be described as the multiple parallel incandescent bridge. 
The plaintiff's case was practically that, by using the secondary 
batteries in the way shown in tbe drawings, constant potential on 
the network was obtained, while the defendants asserted that they 
used the batteries as stores and not as regulators. The claim for 
regulation by batteries could not be found in the ap specifica 
tion, but it was first claimed in the amendment of 1883, and a great 
part of the fifteen days had been occupied in finding out whether 
theamendments did or did not claim something not mentioned in the 
provisional, On January 26th, 1882, the patentee disclaimed the 
measuring apparatus, and on July 30th, 1883, he further dis- 
claimed the regulator which he (Mr. Justice Smith) for the purpose 
of clearness would allude to in future asthe electrometer. A great 
deal had been made by the Attorney-General of the fact that 
100 volts was specified as the proper potential at which to work, 
but he found from the witnesses that 130 volts were used at 
Paddington, and 85 volts were used in the Law Courts, so that 
100 volts had no particular yy Mr. Lane-Fox was explicit 
as to the property possessed by the battery of regulating the 
pressure; the resistance of the mains caused the potential to 
vary at different points of the area and Mr. Lane-Fox had two 
ideas: (1) That by the use of batteries the loss of pressure on 
the mains caused y their own resistance would be neutralised. 
(2) That the batteries would regulate the pressure and obviate 
fluctuations, The defendants were not correct in stating that Mr. 
Lane-Fox contemplated the use of the batteries as reservoirs only. 
Then arose the great question as to whether the amended specifica- 
tion was in conformity with the original, and this was a formidable 
one. In the provisional the inventor states that regulation is 
ffected by the elect ter, and that this is necessary, but he 
does not claim the same in the complete specification, for he (Mr. 
Justice Smith) felt that the sentence which referred to regulation 
by means of the electrometer had been, by means of a clever 
amendment, made to refer to the secondary batteries, In the 
provisional he might say that thei tor cl d an invention z, 
while in the complete as amended, he claimed « + y, thus 
rendering his patent invalid. Returning now to the regulat- 
ing effect of the cells, he found that when they were fully 
charged they had a regulating effect. Professor Forbes had 
said that he had never seen a steady light without batteries 
in the circuit, and he had also sta that the pressure on the 
lamps used in the Law Courts probably varied as much _ as 
15 volts. This, however, could not be noticed; and in his (Mr. 
Justice Smith’s) opinion, the light in the Law Courts was satisfac- 
tory, and no batteries were in use there at all. Mr. Miller had told 
him that secondary batteries could not automatically regulate the 
potential. Mr. Drake, who was a most intelligent witness, had said 
that about one-third out of 250 installations which he had put 
down were not provided with secondary batteries at all, and that 
in cases where they were used he a them as reservoirs, 
He (Mr. Justice Smith) therefore was of a decided opinion that, 
though the batteries would act as regulators to counteract the 
momentary flicker caused by variations in speed of a engine, 
that they would not counteract the larger fluctuations open 
which bad been alluded to, and which were allowed by the Board 
of Trade to the extent of 4 volts up and 4 volts down. In his 
judgment, the aso as to the reoaypeny & effect of secondary 
batteries, has placed his case too high, and the real truth is, that 
if there be a short, quick flicker at a lamp, a secondary battery 
coupled up with the main will at times help to diminish it; but 
that secondary batteries as designed to be used by the plaintiff— 
that is, without mechanical and manual services—will not bring 
about the constancy of pressure which the plaintiff claimed for 
them in his o specification, The result of the evidence upon 
this head might he thought, be accurately summed up in the 
words of an article in Tax ENGINEER newspaper of December 26th, 
1890, which the Attorney-General used largely in cross-examina- 
tion of the defendants’ witnesses. Mr. Crompton, Mr. Miller, and 

t. Kennedy said that the words were fairly accurate, They are 
as follows:—‘ One of the advantages found by having more than 
one pair of batteries attached to the system ab points totally wide 
apart is that the effect of the regulating movement of switching in 











an extra cell would show a difference of two volts on the lamps is 
partly neutralised by the distant battery.” 

Coming now to the definition of the terms ‘‘ earth” and ‘‘ the 
earth,” over which an immense amount of evidence had been pro- 
duced, the defendants said that the use of the soil as a return was 
impracticable; and, from what the witnesses stated, he believed 
that the term ‘‘ earth” in 1878 meant a soil return, or an uninsu- 
lated or insulated metallic return, and that gas and water pipes 
might be considered as an equivalent of the term “earth plate ;” 
but he considered that the term ‘the earth,” meant ‘‘ the soil of 
the earth.” It had been proved to him that the return by the soil 
was quite impracticable for the currents dealt with in electric 
lighting ; but this was not an essential part of the invention, and 
this point he decided in favour of Lane-Fox. 

Coming now to the question of whether the specification described 
the matter in sufficiently clear language as to have been under- 
stood by an intelligent workman in the year 1878. He found that 
Professor Perry said that the battery would regulate the pressure 
automatically if the — were sufficiently large. rofessor 
Barrett said that switches were merely a cheap method of Fag 
the same result without the use of such large cells. Looking bac 
to 1878 it was, however, clear that at that time Mr. Lane-Fox 
thought that the battery could be charged with a slight excess of 
pressure, and that probably less than 1 volt rise wouid suffice, 
and Professor Perry stated that 101 volts would be sufficient. He 
(Mr. Justice Smith), however, thought that statement quite un- 
trustworthy, for Professor Forbes, who was also a witness for the 
plaintiff, said that even with a pressure of 105 volts it would be 
necessary to charge during twenty hours; while Mr. King had 
told him that a pressure of at least 105 volts was necessary to get 
any perceptible current into the cells, and that 101 volts was 
useless. He (Mr. Justice Smith) was therefore satisfied that for 
the purpose of automatic regulation the cells were useless as Mr. 
lane-Fox had described them. But over and above the mere 
question of putting current into the cells came the question of 
eg them in health, and he was told it was necessary to go up 
to D on the curves Fig. 1 (page 241 ante), which was equal toa 
pressure of 120 volts; while the Attorney-General stated it was 
necessary to go to B, which was at least 110 volts. Now Professor 
Perry said that a pressure of 110 volts would speedily destroy 
lamps made for 100 volts, and he (Mr. Justice Smith) proceeded 
to read the table of life of lamps furnished to him by Professor 
Sylvanus P, Thompson, all of which clearly proved that batteries 
could not be successfully used in the way described by Mr. Lane- 
Fox without an elaborate system of switches. No evidence had 
been brought to prove that large plates would enable a lower 
pressure to be used for charging the cells. The installation used 
at Lady Conyers’ ball was no illustration at all, as the cells were 
all brought to the place ready charged, and even then the ball- 
room was left in darkness at one of the evening. Professcr 
Barrett’s installation was, he considered, a mere case of laboratory 
experiment, and besides that the dynamo would supply 18 ampéres, 
whereas Professor Barrett only used about 10 amperes altogether. 
Again, to return to the question as to the intelligent workman, he 
found that in 1878 electric lighting was in its infancy, and that the 
highest a men held different opinions as to the possi- 
bility of incandescent lighting being successful. Mr, Lane-Fox 
did not certainly understand the conditions of the charge and dis- 
charge of these batteries. It was, therefore, quite out of the 

uestion to suppose that an intelligent workman could understand 
the matter. is lordship dealt with the other points of the case at 
— length, and reviewed the authorities, and concluded as 
ollows :—I have now held that the patent is bad upon the ground 
that the complete specification does not conform to the provisional, 
upon the ground that the invention as described cannot be made to 
work, and alse upon the ground that if it could, no sufficient infor- 
mation is given as to how it was to be made to work; and I have 
stated my reasons fully for so holding. I give judgment for the 
defendants with costs. 








THE INSTITUTION OF CIVIL ENGINEERS. 


MEAN OR AVERAGE ANNUAL RAINFALL, 


AT the seventeenth ordinary meeting of the session on Tuesday, 
the 22nd of March, the president, Mr. George Berkley, in the 
chair, the paper read was ‘‘On Mean or Average Annual Rainfall,” 
by Mr. Alex. R. Binnie, M. Inst. C.E. 

The author divided the subject into two parts, the first of which 
dealt with the | eae of observation required to establish a trust- 
worthy value for the mean fall; while the second was concerned 
with dnw fluctuations to which the mean fall was liable in short 

riods, 

As the records of rainfall treated had been derived from stations 
in all parts of the world, extending over different periods of 
observation, and comprising falls varying from 9°82 up to 189°37in., 
it had been found necessary, in working them out, to establish 
some common standard of comparison. The standard adopted 
was the mean fall at each station considered as unity, as it was 
the only feature common to the whole. On this basis the rainfall 
of each year at each station had been reduced to a ratio or 
percentage of the average fall of its own station, by which what 
would otherwise have been a somewhat confusing mass of figures was 
brought to order and regularity. But as the mean falls in inches 
and the period of observation were given for each station, the 
ratios could easily be re-converted into inches if desired. 

After an examination of forty-two records from various parts of 
the world, extending over periods of from fifty to ninety-seven years, 
and comprising annual observations, theauthor showed that the 
extreme deviation from the mean for different periods of observa- 
tions might be: for five years, 14°93 per cent. ; for ten years, 8°22 per 
cent. ; for fifteen years, 4°75 percent. ; fortwenty years, 3°24 percent. ; 
for twenty-five years, 2°75 per cent ; for thirty years, 2:26 per cent. ; 
and for thirty-five years, 1°78 percent. It was also shown that 
these probable errors were very similar in value both above and below 
the mean, there being but a small difference of about 1 per cent. 
between the values for these errors when they were considered as 
plus or minus, 

From a comparison of the various records it did not appear that 
the geographical position of the stations had any effect on the 
amount of the above errors, but that they could be applied within 
the limits noted in the paper to rainfall eornaens in all parts of 
the world. An examination of thirteen records and 688 annual 
observations, — falls of from 30°27 up to 94°13in., the mean of 
the whole being 43°62in., with thirteen similar stations and 686 
annual observations, the falls of which varied from 19°83in. = to 
30°20in., and averaged on the whole 26°27in., resulted in a differ- 
ence of about 1 per cent. in the values of the errors derived 
from the two groups—a difference within what the author showed 
to be the probable error of all similar investigations. There was, 
however, a small though marked tendency to a greater amount of 
probable error in the group of thirteen stations of low fall, and a 
corresponding tendency to a decrease of the probable error in the 
group of thirteen stations which had the greater rainfall. This 
portion of the paper was illustrated by seven tables, in which the 
above facts were worked out, and the author concluded that a 
record extending over about thirty-five by might be accepted as 
probably correct within 2 per cent., and that in the existing state 
of knowledge of the subject this might for the present be taken as 
a good working hypothesis, He pointed out, however, that this 
record of thirty-five years must not be taken to imply one 
like a period or cycle of change, but merely as the result of these 
particular inv: tions, 

In Tables VIII. and IX., and their abstracts, Tables X. and XI., 
the author investigated the probable deviation from the mean in 
short periods of one, two, or three years of extreme rainfall or 
drought, the lengths of long Poy of drought and excessive rain- 
fall and the average fall during such periods, the percen 
in the number of years above and below the mean in any record, 





and the average fall during the plus and minus years so found. 
For this purpose he saiguad 153 records of from thirty-three up to 
ninety-seven years duration, comprising 6990 annual observations, 
which had been recorded in many different parts of the world. 
In Tables VIII. and X.,these 153 records were arranged geographic- 
ally in groups; land, Ireland, Scotland, and the Channel Islands, 
44 stations and 2173 annual observations; Norway, Denmark, 
Holland, and Belgium, 5 stations and 200 annual observations ; 
France, 23 stations and 1113 annual observations; Italy, 15 
stations and 722 observations; Switzerland, 2 stations and 94 
annual observations ; Germany, 17 stations and 636 annual observa- 
tions ; Austria and Bavaria, 9 stations and 430 annual observations ; 
Russia—in Europe and Asia—12 stations and 494 annual observa- 
tions; India, 9 stations and 450 annual observations; Africa, 2 
stations and 73 annual observations; Australia, 2 stations and 84 
annual observations ; United States of America and Canada, 10 
stations and 424 annual observations ; and South America and the 
West Indies, 3 stations and 117 annual observations. 

In Tables IX. and XI. the same 153 records were arranged, accord- 
ing to the depth of rainfall, into six groups: namely, above 50in., 12 
stations and 611 annual observations; between 40in. and 50in., 
23 stations and 1051 annual observations ; between 30in. and 40in., 
36 stations and 1721 annual observations; between 25in. and 30in., 
81 stations and 1372 annual observations; between 20in. and 25in., 
38 stations and 1659 annual observations; and below 20in., 13 
stations and 576 annual observations. The gross average result of 
these 153 records was that the wettest year in any record might 
be ex to be 51 per cent. in excess of the mean, the driest to 
fall per cent, short of the mean, and that the difference 
between them would be 91 per cent.; that the two consecutive 
wettest years would exceed the mean by 35 per cent., the two 
driest consecutive years falling 31 per cent. short of the mean, and that 
the difference between them would be 66 per cent. ; that the three 
wettest consecutive years would exceed the mean by 27 per cent., 
while the three driest consecutive years would fall 25 per cent. 
short of the mean, and that the difference between them would be 52 
per cent.; that there might be expected to be, as an average in 
any record, a period of 5-22 years during which the fall would 
average 20 per cent. above the mean; that in like manner there 
might be expected to be 5°82 years the fall of which would be short 
of the mean by 18 per cent.; that in any record there might be 
expected to be 47°10 per cent. of the years above and 52°90 per 
cent. of the years below the mean, the fall of the plus years being 
17 per cent. above, and that of the minus years 15 per cent. below 
the mean. 

It was pointed out that if a mean were struck between any of 
these years of extreme rainfall it always fell within a small per- 
centage of the value of the mean fall; thus for the three consecu- 
tive wettest and driest years there resulted 127 + 0°75 =1°0l. 
The disturbing cause in any record appeared to be the fall of the 
wettest year, and in cases of small annual falls of under 20in. this 
was often so great as to require caution in dealing with such 
records, In all cases, on the other hand, it was found that the 
values given for the dry years, or series of years, were most to be 
depended upon, and that the averages more with each 
other and with the component figures than the similar values for 
the wet years, 

The conclusion at which the author arrived, from a discussion 
of these four tables, was that the oy igen position of the 
station and the amount of the mean fall, providing it exceeded 
20in., had little or nothing to do with the fluctuations to which 
the mean fall of rain was subject; but that whereas, on the one 
hand, local circumstances were to be regarded as the causes at 
work in affecting the tt of the mean annual rainfall at any 
particular station, the nature and proportionate amount of the 
differences from the mean or fluctuations to which all rainfall was 
liable must be sought for in some general, and as yet undetected, 
law common to the whole world. 

Finally, the author showed by a curve the probable deviations 
from the mean, the differences for 1, 2, 3, 5, 10, 15, 20, 25, 30 and 
35 years being plotted above and below a common datum-line 
representing the mean fall. 











ELECTRICAL STANDARDISING, TESTING, AND TRAINING INSTITU- 
TION.—The annual dinner of the students of the Electrical 
Standardising, Testing, and Training Institution, Faraday House, 
Charing Cross-road, was held last evening at St. James’s Hall. 
Lord Castletown, of Upper Ossory, took the chair, and among 
those present were Lord Russell, Dr. Robson Roose, Judge Snagge, 
Professor Robinson, Major Waller, Mr. Robert Hammond, Mr. 
Hugh E. Harrison, M.1.E.E., B.A., Principal of the Institution. Pro- 
fessor Fleming, Baron De Tuyll, Professor Beare, the Hon. R. 
Brougham, and Mr. H. P. Powles, A.M.LC.E., Professor of 
Mechanical Engineering at the Institution. This Institution is a 
re-establishment of the Hammond College, Red Lion-square, 
founded by Mr. Robert Hammond, of the present firm of 
Hammond and Co., electrical engineers. Mr. Hammond is promi- 
nently associated with the Institution, which is connec with 
some of the principal electric lighting companies. This is of 
advantage to the students, as they have thus some opportunities of 
being taken into works direct after two years’ practical training. 
The objects of the Institution are to test and standardise electrical 
instruments, to train electrical engineers, and to visit and inspect 
private installations. Major Waller proposed the toast of the 
evening, dwelling particularly upon the value of the Institution as 
a means of training Fase J men for electrical engineering. Mr. 
Hammond, in replying to the toast, said that in the remote future 
the nineteenth century would be remembered chiefly as that in 
which electricity first found its practical application. The Institu- 
tion was important in a scientific as well as a commercial sense, and 
its pupils left it equi not only in scientific knowledge, but in 
practical training. e chairman, after pointing out some of the 
ptt which the electrical engineer would have abroad in 
the immediate future, proposed the health of ‘‘ The Students.” 


Royal AGRICULTURAL Socrety’s PLOUGH TRIALS AT WARWICK. 
—The following are the awards of the judges (Messrs. Mason 
Cooke, He Goodyear, and William Newton) in the several 
classes for which prizes were offered by the Society. The trials 
took place last week:—Class I., single-furrow ploughs for light 
land (thirteen entries, eleven competing): First prize, £10, to W. 
Ball and Sons, Rothwell, Kettering, for No. 1; second prize, £5, 
to Thomas Corbett, Shrewsbury, for No. 4. Class Il., single- 
furrow ploughs for heavy land (eleven entries, - competing): 
First prize, £10, to W. Ball and Sons, Rothwell, Kettering, for 
No. 14; second prize, £5, to John Perkins and Sons, Lichfield, for 
No, 22, Class ii, single-furrow ploughs, best adapted for a press 
drill and broadcast sowing (eight entries, seven competing) : irst 
prize, £10, to Thomas Corbett, Shrewsbury, for No. 27; second 
prize, £5, to J.C. and T, Yates, Doncaster, for No. 32, Class IV., 
two-furrow ploughs (eight entries, ail competing): First prize, 
£10, to W. Ball and Sons, Rothwell, Kettering, for No, 33; sxcon 
prize, £5, toJ. C. and T. Yates, Doncaster, for No. 40. Class V., 
three-furrow ploughs (four entries, three oe ao First prize, 
£10, to J. C. and T. Yates, Doncaster, for No. 44; second prize 
not awarded. Class VI., digging —— for light land (ten 
entries, nine competing): First prize, £10, to Thomas Corbett, 
Shrewsbury, for No. 48; second prize, £5, to J. C. and T. Yates 
Doncaster, for No, 54. Class VII., digging ploughs for heavy lan 
(nine entries, six competing): First prize, £10, to John Perkins 
and Sons, Lichfield, for No, 62; second prize, £5, to Thomas 
Corbett, Shrewsbury, for No, 57. Class VIII., one-way ploughs 
nine entries, seven nase): First prize, £10, to Davey, Sleep 

arris, and Co., Plymouth, for No. 67; second prize, £5, divided 
between Davey, Sleep, Harris, and Co., Plymouth, for No. 68, and 
Eddy and Sons, Kennford, Exeter, for No. 69. 
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AMERICAN ENGINEERING NEWS. 


Inspection of steamships.—A Senate Bill has been introduced to 
amend the rules of the inspection of steamships in accordance with 
the recommendations of the International Marine Conference. One 
rule provides for the inspection of shafting of sea-going passenger 
steamers, the Board which reported onthe r ti ider- 
ing that such rules should be included in rules for inspection whose 
object is the protection of life and property. Boilers are to be in- 
spected while under construction, and before going into use must be 
subjected to a hydrostatic test of one and a-half times the allowed 
steam pressure per square inch. This test must be repeated yearly. 
The boilers of foreign-built ships which have acquired a United 
States register shall be subject to the same inspection in all respects 
as those built in the United States. The manner in which all pipes, 
valves, and other appliances are to be fitted is minutely described, 
and to guard against all the boilers of a ship being put out of use 
by an injury below the water-line, as happened in the case of the 
City of Paris, it is provided that every sea-going steamer which 
carries passengers shall be supplied with an auxiliary or donkey 
boiler of sufficient capacity to work the fire and bilge pumps at 
their rated capacity. This boiler shall be placed high enough in 
the ship to continue to work even though the main boiler com- 
partments are flooded. In the inspection of material for boilers 
and the rules of pressure permissible, radical departures have been 
made from the existing rules of the steamboat inspection service. 
It isstated that in boiler designing the factor of safety should 
always be made large enough to allow for variations in thickness 
and homogeneity of plates, inaccuracy of workmanship, and the 
other defects which occur even in the best work. In the naval 
service a factor of safety as low as four and a-half has been allowed, 
because the specifications for material are exceedingly rigid, but 
this has had the effect of making the cost of material nearly double 
that supplied to builders for private work. It is believed, 
therefore, that on no account should the real facter of safety be 
less than five, and in determining the pressure the strength of the 
actual rivetted joint should be used. A part of the Bill that has 
caused a great deal of discussion is that relating to examinations 
for engineers. The Board was of the opinion that examiners should 
have a specified schedule, to insure that all licences shall guarantee 
at least a certain minimum of proficiency. The classification of 
engineers proposed includes seven distinct grades, as follows:— 
Chief Engineer of Machinery exceeding 10,000 indicated horse- 
power, Chief Engineer of Machinery between 5000 and 10,000 indi- 
cated horse-power, Chief Engineer of Machinery between 2000 
and 5000 indicated horse-power, Chief Engineer of Machinery of 
2000 indicated horse-power and less, First Assistant Engineer, 
Second Assistant Engineer, and Third Assistant Engineer. A 
minimum age and a specified amount of service are required for 
each grade. The general examination for Chief Engineers is the 
same for all four grades, but in addition to this a special examina- 
tion is provided for the two higher grades. A Chief Engineer of 
the first grade must secure an average of 90 per cent. on the general 
examination and 75 per cent. on the additional examination. For 
the second grade the average must be 80 per cent. on the general 
examination and 75 per cent. on the special examination. For the 
third grade the average must be 75 percent. on the general exami- 
tion, and for the fourth grade it must be 65 percent. The First, 

nd, and Third Assistants are required to secure at least 65 per 
cent. on the examination for their grades. The schedules pro- 
posed are very comprehensive, and candidates in the two higher 
grades of Chief Engineer will practically have to write a voluminous 
treatise on steam engineering, illustrating it with sketches. For 
the lower grades the examinations are much more simple. 

Steel sleepers and heavy rails—The New York Central and 
Hudson River Railroad will this spring lay five miles of track with 
steel rails weighing 100 1b. el mae. bolted to steel ties—or 
sleepers—weighing 1001b. each, and ballasted with broken stone. 
The section is the four-track line from the Grand Central terminal 
station in New York to Mott Haven. Just outside the station 
the four tracks enter the Harlem tunnel, which consists of a double 
track central tunnel, with openings between sheets at some parts, 
with a single track tunnel on each side. Beyond this there is an 
open cut with masonry retaining walls, followed by masonry 
viaduct. The traffic is very heavy, averaging 500 train movements 
per twenty-four hours, and owing to the traffic, the smoke and 
darkness, &c., the work of maintenance of track and renewals of 
ties and rails is very troublesome and expensive. At present the 
track consists of 80 1b. rails on oak ties. e new rails are 5jin. 
wide over the flange, and 6in. high. The ties areof pressed steel, 
8ft. long, 6in. wide in the middle, and 8in. at the rail seat ; Qin. 
to 10in. wide over the bottom, and 34in. deep. The middle is 
depressed and the ends are curved down to hold the ballast. The 
Hartford rolled steel tie has been in experimental service for 
23 years, and the new tie is a modified form. The ties will be 
covered with ballast except at the bolted clamps by which the rails 
are secured. This will make a very substantial and permanent 
track, and will considerably reduce the renewals and maintenance. 

Double-bogie compound locomotive—Some very powerful engines 
are to be built in this country for the Mexican Central Railway 
to the designs of Mr. F. W. Johnstone, superintendent of motive 
power. Like the Fairlie engines used in Mexico, they will have 
two boilers, placed back to back, carried on one rigid frame and 
running on two steam trucks or steam bogies, but while the Fairlie 
engines have the cylinders carried on the truck frames, the 
Johnstone engines have the cylinders on the main frames, with 
pivotal arrang ts to the ting rods to allow for the 
movement of the truck frame, relatively to the cylinders. The 
aay crosshead is attached to the upper end of a rocking 
ever, to the lower end of which are attached the connecting rods. 
The compounding is done on Mr. Johnstone’s system, which is 
already in use on ordinary engines. There are four cylinders to 
each truck, the high-pressure cylinders being inside, and con- 
centric with the low-pressure cylinder. There is one piston-rod to 
the high-pressure piston and two to the low-pressure, all in a 
vertical plane. These engines have Belpaire fire-boxes, 56in. by 
56in. at the grates, and boilers of ;;in. steel, 52in. diameter. 
Each boiler has 201 tubes 2in. diameter. Under each boiler is a 
six-wheel driving truck or bogie, with wheels 48in. diameter, and 
a wheel base of 8ft. 4in., and to the front end of the driving 
bogies is pivotted a two-wheeled bogie, with 28in. wheels. Total 
weight, 230,000 lb., of which 200,000 Ib. are on the driving wheels, 
The coal and water are carried above the boilers. 

Timber tests.—The Forestry Division of the United States 
te pecan of Agriculture has commenced a very comprehensive 
and very valuable series of tests of the strength of timber, and a 
very comprehensive investigation into the properties of timbers 
and their dependence upon structure, physical conditions, and the 
conditions under which the wood is grown. The work is earnestly 
endorsed by a large number of prominent engineers for practical 
and economic reasons, as the qualities of timber are not properly 
understood, and there are no reliable records or data relative to 
strength, &c. A Bill is now before Congress asking for an appro- 
priation specially for this work, it being considered within the 
scope of Government research, since the great extent of the work 
and the time which the investigations will take preclude the under- 
taking of the investigations by private parties. The Forestry 
Division has done some very important work in making known the 
value of certain timbers usually supposed to be of no service, and 
in checking waste of timber, and spreading abroad much general 
information in relation to trees, timbers, and forestry. An investi- 
gation as to the use of metal instead of wood for railway ties— 
sleepers—was made for the Forestry Division by Mr. E. E. Russell 
Tratman, C.E., of New York, and his report was issued in 1890 to 
the leading railwaymen here and abroad. Mr. B. E. Fernow is 
Chief of the Forestry Division, and the tests of strength of timber 
are being made by Professor J. B. Johnson, C.E., by whom very 
complete records of the results are recorded and cempiled. 

World's Columbian Exposition. — The specifications have been 











issued for the illumination of the buildings and grounds of the 
World’s Columbian Exposition by electricity. The arc light plant 
will have a total capacity of about 5000 lamps for interior illumina- 
tion, and about 1 lamps for tke illumination of the grounds, 
The generators may be operated in series, but no circuit is to 
be operated at a difference in potential exceeding 3000 volts. 
The lamps are to be in units of 2000-candle power, ani 10 per 
cent. of the total capacity will be used for night lights, and be 
capable of burning for fourteen consecutive hours without 
requiring to be re-carboned. The incandescent plant will have a 
capacity of nearly 93,000 lamps, all of which will be of 16-candle 
ower, except 7000 for exterior illumination at the grand basin. 
e number of lamps will be as follows:—Fine Arts building and 
annexes, 16,242; women’s building, 3000; horticultural, 800; 
transportation, 2500; mines and mining, 3000; machinery hall 
and annexe, 4000; administration, 5000; agricultural building and 
annexe, 4000; music hall and casino, 3500; manufactures, 10,000; 
decorative lights at the basin, 7080; United States Government 
building, 5000; fisheries, 500; service building, 1500; and for the 
State buildings, foreign buildings, and the illumination of the 
Midway Plaisance, 36,500 er If an alternating current system 
is used, the primary wires will not be allowed to enter the build- 
ings, and converters must be located in fireproof vaults outside. 
Pennsylvania Railroad.—The forty-fifth annual report of the 
company has been presented, being for the year 1891. There were 
mice construction and repairs, on the main line, 39,078 tons of 
steel rails, and 1,333,136 ties; on the United Railroads of New 
Jersey Division, 7220 tons of steel, and 292,474 ties; on the 
Philadelphia and Erie Railroad Division, 6276 tons of steel, and 
267,702 ties; making a total of 52,574 tons of steel, and 1,693,312 
ties. There were built at Altoona, and the other shops east of 
Pittsburgh and Erie, for the main line and other roads, 177 loco- 
motives, 89 passenger cars, 29 baggage, express, and mail cars, 
2220 freight cars, 6 refrigerator cars, and 394 cabin and main- 
tenance of way cars, The percentage of operating expenses to 
earnings on all lines east of Pittsburgh and Erie was 68-14 for 
1891 and 67°94 for 1890, showing an increase for the year 1891 of 
‘20 per cent. The coal shipments increased 2,626,001 tons, or 
18°03 per cent., while the coke shipments, owing mainly to the 
protracted strike in that region, decreased 853,512 tons, or 15:26 
= cent. The coal and coke tonnage of the Pensylvania Railroad 
ivision was 57°72 per cent. of its total tonnage. The aggregate 
coal and coke shipments over the Pennsylvania Railroad Division 
amounted to 21,931,366 tons, as against 20,158,877 tons in 1890, 
an increase of 1,772,489 tons, or 8°79 per cent. The total ship- 
ments of oil over the Pennsylvania Railroad Division during the 
year amounted to 3,182,801 barrels, against 4,489,193 barrels in 
1890, showing a decrease of 1,306,392 barrels. The result of the 
operations of the four coal companies shows an increase in gross 
earnings of 123,936°55 dols, an increase in the expenses of 
891,897 dols., and a decrease in net earnings of 767,960°45 dols. 
Total tons mined in 1891, 2,597,930. Increase compared with 
previous year, 249,023°02 tons. The average receipts per ton at 
int of sale, aggregating the results of the four coal companies 
“ 1891, were 302 dols., as against 3°07 dols. in 1890. 
On the lines west of Pittsburg the main items of betterment 
expenditure were in the construction of second, third, and fourth 
tracks and sidings, the extension of yard facilities, the erection of 
bridges and viaducts, the improvement of the docks at the lake 
ports, the purchase of real estate at the termini of the various 
divisions, and additions to equipment. These lines have now 
reached a point where the volume of their traffic requires a large 
extension of double track, especially in view of the exceptional 
demands that will be made in connection with the Exposition at 
Chicago in 1893, It will probably be necessary to expend on this 
work and on additional motive power and equipment during the 
current year between six and seven millions of dollars, ere 
were used in construction and repairs on the north-western lines 
9435 tons of new steel rails, and on the south-western lines 11,023 
tons, making an aggregate of 20,458 tons. During the year the 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


TRADE this week is not in a position which can by any stretch of 
imagination be described as satisfactory. Orders for all descrip. 
tions of manufactured iron are very short, and the recent failures 
have created a very unfavourable impression. There is no denying 
the fact that there is iderable distress gst the ironworkers 
consequent upon the closed works ; whilst other establishments are 
only on half-time, and the prospects of these operatives are by no 
means bright. Messrs. E. T. Wright and Sons’ works remain 
closed, asdo those also of the Gospel Oak Iron Company, Wolver. 
hampt Fortunately the great works of Messrs, J. Lysaght 
Limited, Wolverhampton, are again in operation, but even here 
all the departments are not fully engaged. 

Prices are nominally £8, £7, and £6 for the three sorts of bar 
iron, but, as regards the second and third qualities, transactions 
are reported at 2s. 6d. a ton less than these figures. 

Sheet makers’ prospects continue gloomy, and some of the mi']s 
have been idle from the absence of orders, notwithstanding that 
the production has been so much reduced by recent failures, 
Prices are £6 15s. to £7 for singles, £7 to £7 5s. for doubles, and 
£8 to £8 5s. for lattens. Hoops and strips are tame at £6 12s, 6d, 
for the former, and £6 7s. 6d. for the latter. 

Steel is coming into this district in considerable quantities from 
outside centres. mer blooms are being delivered here from 
Wales at £4 12s. 6d., and Siemens-Martin blooms at £5. Scotch 
steel angles are being delivered at £6 7s. 6d., which will stand any 
engineering tests, and channels at £6 15s. A good business is also 
=e done in steel crop ends from the tin-bar mills and the rail 
mills, 

soaaty the coal difficulty has now quite eo poe so far as 
the mills and forges are concerned, and the only difficulty at the 
blast furnaces is that in some cases deliveries of coke are delayed, 

The accountants to the Iron Trade Wages Board have this week 
issued their return showing the net average price obtained for all 
classes of finished iron during January and February. The 
declared figure is £6 9s. 11°53d. per ton, which compared with 
£6 10s. 9°55d. for November and December last, show a reduc- 
tion of 10d. per ton. Fortunately, however, for the men, wages 
will remain unaltered until the beginning of June, on the basis of 
8s, per ton for puddling. The average just declared, compared 
with the corresponding period of a year ago, is a reduction of 
3s, 8d., the declaration for January and February, 1891, having 
been £6 13s. 7d. 

The pig iron trade shows a tendency to more movement, owing 
to the inquiries which are coming forward from consumers in 
anticipation of the quarterly meetings which are fixed for the 
13th and 14th of April in Wolverhampston and Birmingham 
respectively, for next quarter’s deliveries. Buying is not, however, 
extensive, in consequence of the lessened business doing at the 
finished ironworks. Prices of native pigs keep [at 62s. 6d. to 
to 65s. for hot-air all mines, 45s. to 47s. 6d. for part mines, and 
37s. 6d. upwards for cinder sorts, Midland pigs are quoted at 
44s. for Derbyshires, 47s. to 47s, 6d. for Lincolns, and other sorts 
in proportion, 

It is a singular fact that more than two-thirds of the pig iron 
now consumed at the Staffordshire forges comes from outside 
districts, The circumstance is to be explained in part by the fact 
that ironstone cannot now be got in Staffordshire to prevent the 
se of ores from Northampton and cther districts, and 
added to this many of the South Staffordshire furnaces are too 
old-fashioned to be worked to a profit, and are therefore standing. 
Reference to “Griffith’s Guide to the Iron Trade,” published in 
1873, shows that in 1872 there were erected in this district 171 
furnaces, of which 110 were actually in blast. Now there are 
about eighty built and twenty-six in blast. About ninety-one 
furnaces, once all aglow with industrial life, have thus been 











equipment has been increased by the addition of 54 locomotives, 
70 passenger, three postal, and 1500 freight cars, in addition to 
those provided through the car trust system. Al] new freight cars 
are now provided with the most approved safety appliances, in the 
way of automatic couplers and air brakes, and the entire rolling 
stock will be so equipped as rapidly as the general interests of the 
company will permit, With the view of further developing the 
trade through Erie, the western lines have largely increased their 
facilities for the ager | of iron ore and coal at that port. The 
Trenton cut-off, or short line, was completed during the year, and a 
portion opened for traffic about the middle of the summer, but the 
entireline was not in use unti] January 11th of the present year. The 
total amount expended for betterments and equipment on the lines 
east of Pittsburg and Erie was 6,367,458°54 dols., which was not 
as large as that expended in 1890 for similar am During 
the coming year, however, it is expected that the outlays east of 
Pittsburg and Erie will not be so great as in the past year, but as 
it was believed that the through business would require a material 
increase of box-car equipment, contracts have been made for the 
delivery thereof in the spring of 1892. The capital required for 
the lines west of Pittsburg will be materially greater, as those 
properties have reached a point where the volume of their traffic 
will require large outlays for double track and increased equip- 
ment. During the year large expenditures were made in the 
elevation of the tracks and the reconstruction of the passenger 
station in Jersey City. These tracks are now in use, avoiding all 
grade crossings of streets in that city, and the station will be com- 
pleted during the present year. The work of completing the four- 
track system through the City of Trenton, which necessitated the 
widening of a ber of street bridges over the road, as well as of 
the large bridge over the Delaware River, and the building of a 
new passenger station, has also been vigorously prosecuted, and will 
be finished during the coming year. e financial summary for the 
entire system is as follows :— 





Lines east of Lines west of 





Pittsburg Pittsburg Total. 
and Erie. and Erie. 
Dols. 8. Dols. 
Gross earnings fron traffic .. 90,044,328 44,210,288 .. 134,254,612 
Expenses, rentals, interest, 
dividends, &c. .. .. .. 62,250,282 29,569,378 91,819,660 
Net earnings 27,794,046 14,640,905 42,434,952 


Chicago Terminal Railway station.—The Chicago Terminal Rail- 
way Company, which proposes to build a six-track elevated rail- 
way into the city, to accommodate several railways entering the 
city from the south side, will build extensive freight stations and 
warehouses, and a large passenger station. This passenger station 
will be eight stories high, with a frontage of 350ft. on State-street 
and Twelfth-street. At the corner will be a clock tower 60ft. 
square and 420ft. high from the ground to the top of the flagstaff. 
The clock dials will be 20ft. diameter. The lower stories will be of 
stone, and the upper ones of brick and terra-cotta. On the street 
level will be shops, and main entrances, with an entrance toa 
carriage court 150ft. by 50ft. On the second floor, and level with 
the tracks, will be a main waiting-room 174ft. by 350ft., the top 
of which will be a great arched skylight, the upper part of the 
building being U-shaped. There will also be a waiting-room, 50ft. 
by 160ft. for suburban passengers, a ladies’ parlour, restaurant, 
and the usual ticket offices, &c. At the north end of the building 
will be eight hydraulic elevators, for lowering inward baggage to 
the baggage rooms beneath, while at the south end will be eight 
elevators for raising outward baggagetothe platforms. The upper 
floors of the building will be leased for offices. Adjoining the 
building will be a train-shed 1000ft. long, and having steel roof 
trusses of 290ft. clear span, and a height of 125ft. at the middle. 
There will be fourteen tracks, and a large transfer table at the 
inward end will move cars from track to track, avoiding much 


switching. 





lished, and the demolition continues. Two more furnaces are 
being removed at the present moment. They are situated at 
Coseley, near Tipton, and were last owned by Messrs. Wones 
Brothers, who bought the freehold from one of the banking com- 
panies, The latter re-lighted them on the strength of the short 
spasm of good trade in January, 1890; but they blew them out 
again in six weeks, fully satisfied that pig iron manufacture under 
existing conditions was unprofitable. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester.—The general condition of the iron trade throughout 
this district could scarcely be more unsatisfactory than it is at 
present, and one of the leading representatives on ‘Change 
expressed to me the opinion that there had not been a more dis- 
pers a outlook for the last fifteen years. Notwithstanding the 
fact that stocks of pig iron are lower than they have been for some 
considerable time past; that the bulk of the furnaces in the North 
of England are damped down, owing to the miners’ strike in 
Durham; and that in other districts the output has also been 
recently largely reduced, there is no anxiety whatever on the part 
of consumers to place out orders— beyond immediate actual 
requirements, which in most cases are small—and the demand, both 
for raw and manufactured material, is of the most limited dimen- 
sions, As regards prices, although makers’ quotations for some of 
the outside brands coming into this market are necessarily 
hardened, as a result of the present situation in the North of 
England, it can scarcely be said that there is any real improvement 
in the open market. Iron in second hands continues to be offered 
at considerably under makers’ quotations, and business is imprac- 
ticable at any appreciable advance upon late rates, 

The Manchester Iron Exchange on Tuesday was moderately 
attended, but an absence of inquiry of any weight was the general 
report. For local and district brands quotations were unchanged, 
Lancashire makers still asking 45s. for forge to 46s, for foundry, 
with Lincolnshire averaging 43s. 6d. for forge, to 44s. 6d. and 
45s. for foundry; and Derbyshire ranging, according to brand, 
from 45s. for forge, to 47s. up to 48s. and 48s, 6d. for foundry, 
less 24, delivered equal to Manchester, but very little business of 
any moment was being done, and in some cases makers were 
rather anxious sellers, For outside brands a continue 
rather irregular. For good-named foundry Middlesbrough makers 
are not quoting under 47s. 4d., net cash, delivered Manchester 
but good brands in second-hands could be bought readily at 6d. 
or even 1s., under this figure. For Eglinton makers’ quotations 
remain at about 48s., and for Glengarnock at 50s., net cash, 
delivered at the Lancashire ports, but the first-named brand 
could be ——_ through merchants at 6d., and Glengarnock at 1s. 
to 1s. 6d. under makers’ prices. 

Manufactured iron makers still report only a very slow demand 
for all descriptions of goods, and in some instances forges are 
scarcely being kept going more than half-time. With prices, how- 
ever, already considerably below actual cost, there is no giving 
way upon recent quotations, and for delive ual to Manchester 
or Liverpool, Lancashire bars remain at £5 17s. 6d., and North 
Staffordshire qualities £6 per ton; sheets, £7 5s. to £7 7s. 6d. 
for merchant, to £7 12s, 6d. and £7 1s, for galvanised descrip- 
tions, with the usual extras for doubles, and hoops, at the Associa- 
tion list rates of £6 7s. 6d. for random, to £6 12s, 6d. for special 
cut lengths, ‘ 

The steel trade remains very quiet in all department, ordinary 
foundry hematites are still quoted at about 6s, 6d., less 24, and 
billets ‘at about £4 10s. to £4 12s, 6d. net cash, delivered Man- 
chester, with, however, very little doing. Steel plates meet with 
only a very limited inquiry either for boilerma! or shipbuilding 
purposes, The best boilermaking qualities can be bought at about 
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£7 2s. 6d. delivered in the Manchester district, and steel > 
jates have been sold at £6 7s, 6d., with angles at £6 2s, 6d., 
Jolivered ex steamer Liverpool, 

In the metal market there has been a rather unsettled tone, 
owing to the recent fluctuations in raw material, and, in anticipa- 
tion of a possible advance in list rates for manufactured goods, 
there has been rather more me going on, but at the present 
there does not seem much likelih of any upward movement in 
this direction. : a : f 

The condition of the engineering industries remains very much 
the same as reported of late, the tendency all through continuing 
in the direction of slackening activity. Except where establish- 
ments have specialities which are keeping them fairly well om- 

joyed, there is no great weight of new work coming forward, 
either amongst machine tvol makers, stationary engine builders 
locomotive builders, or general engineers, and many of the loca 
establishments are already extremely short of orders. With regard 
to the marine engineering and shipbuilding industries, the position 
js still more unsatisfactory, although the shipyards on the Mersey 
are fairly well supplied with work for the present. This, with the 
exception of Messrs, Laird Bros., of Birkenhead, consists entirely 
of the building of large sailing ships, and local engineers have not 
pooked a single order for marine engines for a very considerable 
time past. In one or two cases they have orders in hand for the 
conversion of ordinary compound into triple expansion engines, 
and in connection with these there is also the construction of 
large new steel boilers of the most modern type; but apart from 
this class of work there is practically nothing coming forward, and 
the shipyards report no new inquiries whatever, the very serious 
fall in freights having checked altogether the building of new 
vessels, or even the carrying out of repairs, many ships being now 
Jaid up on both sides of the Mersey. 

To some extent the present oe condition of trade is being 

ised by the workmen, and at the shipyards on the Mersey 
all the skilled artisans are now working at a reduction of 5 per 
cent. upon recent rates, whilst amongst the engineers the demand 
for the fifty-three hours per week seems to have been practically 
abandoned. It will be remembered that the employers, whilst not 
resisting the fifty-three hours, stipulated that some corresponding 
return should be made by the men, and the proposal was put for- 
ward to place the overtime rates on the same level as those ruling 
on the North-east Coast, This, however, evidently did not meet 
the views of the workmen, and Liverpool now occupies the posi- 
tion of being the only important centre in Lancashire where the 
men Lave not succeeded in enforcing their demand for the fifty- 
three hours per week. 

A miners’ safety lamp, to use petroleum oil, has just been 

tented by Messrs. Richard Johnson, Clapham, and Morris, of 

anchester. This lamp, whilst it bines every possible protec- 
tion against the risk of igniting any flammable atmosphere in the 
mine, gives two or three times more light than the ordinary lamps, 
and is at present undergoing tests by a number of the leading 
mining authorities in this and other districts, 

Another novelty in lamps is being introduced by the Patent Oil 
Gas Lamp Company, of Manchester, which is a complete depar- 
ture from the ordinary arrangement, the essential features being 
that it requires no wick or glass chimney, and is absolutely 
inexplosive. The lamp, which consumes the oil in a vaporised 
condition, consists of two compartments, an air chamber and an 
oil vessel. By means of an air tube going through the lamp into 
the air chamber, the lamp receives a permanent supply of air, and 
the air thus admitted acts partly as atmosphere pressure upon the 
oil, whilst another current of air finds its way through fine 

rforations into the top of the burner, which forms a vacuum. 

he heat of a lighted match applied to the burner converts the vil 
into a gaseous vapour, which then ignites, and the heat of the 
flames afterwards keeps the lamp going. There are no complica- 
tions about the lamp, and they can be either thrown over or rolled 
about the floor, without either interfering with the light or 
incurring any risk of explosion, A large number of these lamps 
are already in use at many works in the district, and they are 
being manufactured in artistic designs for domestic use, 

The Watch Committee of the Manchester Corporation have 
recently placed near the cab stands and public lamps in various 

rts of the city a new fire-extinguishing apparatus, which has 
cone introduced by Messrs. John Morris and Sons, of the Salford 
Fire Engine Works, Manchester. This pgp consists of a 
specially designed hand pump, together with two or three canvas 
buckets, and is placed in a box painted a bright vermillion, and 
lettered with instructions that in case of fire a glass which covers 
a hole in the box is to be broken, and the hand pump and buckets 
taken out. The hand pump is of double power, and is the inven- 
tion of Captain Tozer, Chief Officer of the Manchester Fire Brigade, 
under whose directions Messrs. Morris and Sons have made several 
improvements, and it has since been registered under the title of 
the Regent Fire Pump. The complete apparatus, when empty, 
weighs only 30 lb., andcan beconveniently carriedabout. The pump 
is fixed in a pail holding nine gallons of water, which is replenished 
by means of buckets as fast as it is used. One man can use the 
pump with excellent results, but it requires two men to develope its 
full power, namely, one to work the pump and the other to direct 
the nozzle, when it is capable of forcing through a long line of hose 
and projecting a powerful and continuous jet of water a distance of 
over 60ft., thus enabling a stream of water to be directed wherever 
a fire may be burning without exposing the operator to any per- 
sonal danger or inconvenience. I understand that although the 
present plan is only an experiment, it has so far been the means of 
extinguishing several fires before the arrival of the fire brigade, 
and that there is every probability of its being extended on a much 
larger scale, 

An improved friction hoist for warehouse, &c., has been patented 
a Messrs, Barrington and Sainsbury, of the Soho Ironworks, 

anchester, in which a special feature has been introduced, in 
that the inventors employ a friction pinion, having the rubbing 
surface formed of paper. A great number of lamin, or thin 
sheets of paper, are very tightly compressed together by bolts 
passing through the iron central core, and flanges to the pinion 
wheel; and although the first cost of the r disc is somewhat 
higher than that of cast iron, it is claim that this is more than 
counterbalanced by the many decided advantages y 
this special arrangement. The friction between iron and paper is, 
of course, much greater than that between iron and iron, and con- 
sequently much less force is required on the handcord of the 
operating lever to set the machine in motion. The paper will also 
adapt itself to the contact surface of the large iron wheel, so that 
the latter will also run true and require no re-facing, whilst the 
paper disc itself will not wear anything like so rapidly as those 
constructed of iron, 
_ The coal trade continues very quiet, with supplies of all descrip- 
tions of fuel in excess of requirements, and stocks are again going 
down at many of the collieries. House fire coals are in fair 
demand, and generally firm at about 12s. 6d. for best qualities, 
10s, 6d. to 11s, for seconds, and 9s, to 9s, 6d. for common descrip- 
tions, at the pit mouth. The lower classes of round coal, however, 
are only in very indifferent demand for iron-making, steam, and 
general yore | purposes, and for these prices Fave got back 
to quite old rates, For inland requirements ordinary steam and 
forge coals could now be bought at about 8s. 6d. to 9s. per ton at 
the pit, whilst for shipment, d @ for which has been only 
very limited, steam coal has been er obtainable at about 10s, 
per ton, delivered at the ports on the Mersey. Engine classes of 
fuel are again plentiful in the market, and offering at low figures, 
burgy not averaging more than 6s, 6d. to7s., the better qualities 
of slack about 5s, 6d., and common descriptions about 4s, per ton 
at the pit mouth. 

Barrow.—The hematite pig iron trade has not moved any from 
the position as reported last week, and throughout the district 
the utmost inacti ity prevails, In the Furness district there are 
only two furnaces in blast; these are at the New Ironworks in 
Ainstie-street, the other twelve being damped down. Up in Cum- 











berland some eleven furnaces are blowing, coke being obtained 
chiefly from local manufacturers, but these furnaces are not pro- 
ducing much fron, and witb this small output the stocks of hema- 
tite warrants are being largely decreased, 

The decline in the past week represents a matter of 4558 tons, 
and the amount now held stands at 112,883 tons, and of this 
amount 68,412 tons are held in the West Cumberland Company’s 
storage, 20,825 in the North-Western Company’s store, 15,750 tons 
in the Hematite Storage Company’s stores, and the stucks in Fur- 
ness represent 7896 tons, It is evident from the present position 
of affairs that it will be some weeks before anything like activity 
could again be brought about, as two or three weeks will be neces- 
sary in order to put the furnaces into working order again, and 
this state of lethargy is not confined to the hematite pig iron trade, 
but is affecting the neighbouring steel works, iron mines, shipping, 
and many other industries, and the whole district is suffering very 
materially owing to the Durham strike. Makers’ warrants are at 
46s, 6d., net cash, while makers are asking 49s, for mixed Bessemer 
numbers, net f.o.b. 

In the steel trade nearly the whole of the departments are stand- 
ing idle, the only mills working being the plate mills at Barrow, 
where some fair orders are held, and at the present time a some- 
what better show of life is experienced in this department. In the 
rail department some good orders are held, but all the milis are 
stopped. The general demand for steel is poor, and is not being 
helped by the present crisis. Heavy rails are unchanged in price 
at £4 5s,, and light and colliery sections are at £5 15s, and £6 
respectively. Ship-plates are at £6 5s., angles at £5 15s., and 
boiler-plates have declined 5s., and are at £6 12s. 6d. Tin-plate 
bars are quiet, but a fair order sheet is held at £410s. In slabs 
and billets and blooms nothing is doing, and the two former are at 
£4 5s, and £4 10s. each, and £4 is, 3d. to £5 1s, 3d. for the two 
latter. Hoops are at £7 and wire rods at £6 12s, 6d. to £6 15s., 
but both are in poor demand. Spiegeleisen is quiet at 80s. 

The shipbuilding trade is pretty busily employed, and the con- 
tracts held are being rapidly pushed forward. Engineers, boiler- 
makers, and ironfounders are fairly well employed. 

Iron ore is in very poordemand, At some of the mines where 
large stores are held short time is being worked, Average quali- 
ties at 9s, per ton. 

Coke is scarce, the demand being keen. Coal is in fair supply. 

The shipments for the week from West Coast ports represent 
16,775 tons, as against 21,053 tons in the same week of 1891, ade- 
crease of 4278 tons, The exports to date stand at 202,613 tons, as 
compared with 220,175 tons last year, a decrease of 16,562 tons, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

QUOTATIONS in the coal trade are as they were at the beginning 
of February, but the demand is very quiet. The expectation that 
prices would rise after the “‘stop-week” has been entirely disap- 
pointed, chiefly through the public becoming alive to the folly of 
getting in a panic. Two large colliery companies—both in the 
Sheffield district—as soon as the crisis commenced put up their 
prices ls, 8d, per ton, followed by another 2s, 6d. per ton. Busi- 
ness done at these figures—an advance of 4s. 2d. per ton in a single 
week—would, of course, pay very well as long as it lasted, but it 
did not last long. The whole advance was knocked off within 
another week. Acolliery doing a large local and general trade 
obtained 5s, per ton more for their coal, others even got higher 
figures still. Messrs, Newton, Chambers, and Co., of the Thorn- 
cliffe Collieries, never increased their price lists beyond 1s, 3d. per 
ton, and that has since been taken off. It is expected that the 
house coal trade will be brisker in April, which is often a heavy 
month for householders’ orders, winter stocks by that time requir- 
ing to be replenished. It is not expected that quotations wi!l get 
any lower until May comesin. Manufacturing tuel is in good re- 
quest, but the trade is affected by the heavy stocks laid in by the 
large firms to provide against the stoppage. The Durham strike is 
stimulating the gas coal trade in the Yorkshire coal districts. 

The iron and steel industries continue in a depressed state. 
—* steel is still in the briskest request, and prices are main- 
tained, 

The Butterley Company’s miners have all returned to work. 
They claim that the “‘stop week” bas secured certain concessions 
long desired, viz., the company to hold three days’ wages only inhand, 
pay on Friday, and an entire holiday on Saturday. At a special 
meeting of the executive of the Derbyshire Miners’ Association, held 
on Saturday, it was stated that at the whole of the seventy pits 
in the county labour had been resumed without friction. A con- 
ference between Derbyshire coalowners and representatives of the 
colliers has taken place this week at Chesterfield. The point 
under consideration was the day the miners are to ‘‘ play” to 
secure the five-day week. Wednesday has been suggested by the 
men as giving a welcome break in the week. Failing Wednesday, 
they desire Monday. The employers are in favour of Saturday. 
The question has been adjourned. The masters meet at Derby 
to-day—Friday. 

The continued stagnation in the Argentine Republic, and other 
South American markets, is severely telt by English houses. It is 
estimated that in one class of railway material alone over 
100,000 tons of stee! rail orders are held in abeyance, pending the 
development of events, Settled government in South America 
would be an immense factor in restoring ‘‘ strength” to the drvop- 
ing heavy trades, which are gradually affording less employment 
to the workers, 

In the migration of the heavy industries from the inland towns 
to the coast, it is interesting to note the order of their going. The 
ship plates, once a great business in Sheffield, went first ; then 
followed the steel rails; the production of which was equally 
important; and now Messrs. Cammell and Co., Cyclops Works, are 
transferring the manufacture of fish-plates to their Workington 
establishment. I have reason to believe that the displacement of 
labour will not be so much felt as in the other departments, work 
being found for the men elsewhere ; but it is a significant fact all 
the same, that, as a general trade, fish-plates will soon be numbered 
amongst the lost industries of Sheffield. 

The leading Sheffield firms in the silver, electro-plate, and cutlery 
branches are fairly well employed, but there is much complaint 
amongst thesmaller houses. The last London season is said to have 
been about the worst on record. Three causes contributed to the 
collapse—influenza, the fog, and the death of the Duke of Clarence 
and Avondale. In Christmas week—the harvest time of the 
London shopkeeper—the fog oe people at home, and the shelves 
were tically untouched. ‘The prevailing epidemic and the 
Royal bereavement put an end to all gaiety ; the wealthy classes 
had none of their great functions, and the lack of them was felt 
down to the meanest worker in all the crafts which fashion and 
luxury, and even ordinary hospitality, keep in their train. The 
country tradehas also been tapering off. Much less has been doing 
in Ireland since the year opened. In the North of England, not- 
withstanding trade disputes, business has been well maintained. 
The first quarter of the year is usually quiet, and I find hope freely 
expressed that the second quarter will bring a change for the better. 











THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE trade paralysis, brought about by the general strike of 
Durham miners, continues, there is an almost complete suspension 
of business, and prospects of an early improvement are not at all 
encouraging, as the colliers are not yet disposed to allow of any 
negotiations being carried on with the masters, though the third 
week of the strike is now nearing its end. So complete a stoppage 
of operations in the Cleveland district, has never before been ex- 
peri d. The prod of pig iron in the North of England, 
which on the average is pearly 50,000 tons per week, is now not 











over 3500 tons, and the consumption of Cleveland ironstone, which 
does not fall short of 100,000 tons per week, cannot, at the outside, 
be more than 5000 tons, for there are only five furnaces making 
Cleveland pig iron, and they are running siack blast, as indeed are 
all the furnaces in the North of England but one or two—in fact, 
it is difficult to see that some of the furnaces still at work are im 
operation. Of the 151 blast furnaces built in the North of Eo,- 
land, 83 were in operation when the miners’ strike commenced three 
weeks ago, and of these all but 13 are at present idle; thus 7u 
furnaces have been dam down, and to-day the only furnaces 
at work in the North of land are :—Clay Lane, 3 ; Cargo Fleet, 
2; B. V. and Co., Middlesbrough, 1; K. Williams, Linthorpe, 2 ; 
Ayresome, 2; Tudhoe, 1; Jarrow, 1 ; Elswick, 1 ; total, 13. 

Of these the five furnaces at Ciay Lane and Cargo Fleet 
are the only ones producing Cleveland pig. Bolckow, Vaughan, 
and Co.’s furnace is making spiegeleisen ; the Weardale Co.’s at 
Tudhoe produces a special pig, and the other six are on hematite, 
There are no furnaces now on basic iron, and no steel works going 
which use it. A little coke is made in Northumberland at pits 
close to the Durham border, and this furnishes fuel for Elswick, 
but the other furnace proprietors have to rely upon their stock, 
which is nearly exhausted in several cases. Of the numerous 
finished ironworks in the North of England, all have had to be laid 
off except four or five. Messrs. Dorman, Long, and Co., of the 
West Marsh and Britannia Works, Middlesbrough, are in tull 
operation, asare also the Consett Works and Messrs. Fry, 1’Anson, 
and Co.’s, Rise Carr, Darlington — though last week the 
latter were only running partially — Messrs. W. Whit- 
well and Co., ‘thornaby I[ronworks, Stockton, are running 
their mills,- but their forges are idie, ana tbis is the 
only one of the ten finisbed iron and steel works in Stockton that 
is producing anything. The North-Eastern Steel Company’s works, 
employing nearly 2u00 men, were stopped on Saturday, as were 
also those of the Moor Iron and Steel Company at Stockton, em- 
ploying over 1000 hands, The Eston Steel Works, employing 2500 
hands, have now been idle for four weeks, Messrs. Whitwell, and 
Dorman, Long, and Co. are importing Fifeshire and Northumber- 
land coal to enable them to carry on operations; Messrs, Fry, 
l’Anson, and Co, are getting both South Yorkshire and North- 
umberland coal, and some of the founders are even import- 
ing fuel from South Wales. Large quantities of Scotch coal 
are being imported for household purposes, and it is being 
supplied at lower prices than were being paid for Durham 
coal before the strike, but the quality is not reckoned nearly 
so good. The only establishments that are kept in anything 
like regular operation are the shipyards, engineering works,” 
and foundries, which are not large consumers of ccal, and have been 
able to lay in astock. The shipyards, however, will now begin 
to suffer trom lack of iron and steel plates when all the plate 
mills but one are closed. Engineering works will also be in- 
convenienced by the stoppage of the ironworks, The Darlington 
Forge Company is running its machine shops fully, but only 
— of the manufacturing department ; the Darlington Wagon 

orks are only pwd employed; the North-Eastern Railway 
shops, employing hands, are running four days per week ; the 
Tees Side {ronand Engineering Co. keeps the foundry and engineer- 
ing departmentin full operation ; Messrs. Crewdson, Hardy, and Co., 
Yorkshire Tube Works, Middlesbrough, are in regular work; but 
the Anderston Foundry, which generally employs 1500 men, is 
almost closed. There is the greatest distress among the iron- 
workers and ironstone miners, who are stopped through no fault of 
their own, and who, having irregular work for a long time past, 
could not well make provision for the present unfortunate turn of 
affairs, They have nothing to gain by the stoppage, and yet have 
all the suffering. One of the Cleveland landowners—Mr. G. T. 
Wharton, of Skelton Castle—has intimated to the lessees of iron- 
stone mines on his estate that if they can work their pits three days 
a-week, and so keep the men from starvation, he will not claim any 
royalty upon any of the stone raised while the strike lasts. Messrs, 
Walker, Maynard, and Co., who have been obliged to stop their 
Redcar furnaces, have decided to claim no rent from their work- 
men who live in the firm’s houses at Warrenby. The 20,000 men 
idle through the engineers’ strike on the Tyne and Wear are still 
out of work. The men’s joint committee have been haggling 
for the last fortnight with the plumbers, and also the employers, 
about the terms on which the dispute shall be submitted to arbi- 
tration ; but the rank and file, after eight weeks’ suspension of 
work, are thoroughly tired, and a meeting of the members of 
the National United Trade Society of Engineers, held at New- 
castle on Tuesday, demands a settlement without delay. Some 
of the men are going back to work irrespective of the union. 

The strike of miners in Durham is about as far off settlement as: 
ever. This is the third week, and they have already sacrificed over 
£250,000 in wages alone, while incalculable loss is sustained by 
other trades, owing to their action. Fully 25,000 men outside the 
mining industry are thrown idle. The Durham colliers are in 
some parts- giving way to rioting and violence, and the county 
authorities have had to import a considerable number of extra 
policemen as well as a large contingent of soldiers to insure the 
keeping of the peace. The railway traffic receipts of the North- 
Eastern Railway have declined about £89,000 during the last two 
weeks ; £47,000 in the first week of the strike, and £42,000 last 
week, and shipments of coal are very small—only 2300 tons frcm 
Sunderland last week against 60,000. to 70,000 tons usually, ana 
from the Tyne Dock the quantity was 9400 tons—about what is 
generally shipped in half a day. 

The sales of pig iron this week have been very small, and the 
prices have ranged from 38s. to 40s. with makers for prompt f.o.b. 
deliveries of No. 3 G.M.B., Cleveland ; while merchants have been 
taking about 37s. 6d. A large amount of business is now diverted 
to other districts, because buyers cannot be sure of getting 
deliveries when they require the iron. The price of Middlesbrough 
warrants has varied little from 37s. 44d. to 38s., cash ; and Wednes- 
day afternoon’s price was 37s. 6d. The stock held by Messrs. 
Connal and Co. on Wednesday evening was 140,610 tons, or 
3857 tons decrease since the same day last week, and 19,307 tons 
decrease in March. The demand for grey forge has fallen off, 
owing to so many works being idle and less being required by 
Scotland, and thus the consumption has declined even faster than 
the production, aud forge is almost a drug upon the market, 
Buyers will not pay more than 37s. dd. for it. East Coast hematite 
is almost unprocurable, and nothing below 50s. will be taken. The 
shipments of pig ironfrom Middlesbrough in March were 52,501 tons, 
as compared with 55,567 tons in February, 1892, and 61,808 tons in 
March, 1891, to 30th. 

The wages of Consett steel millmen, which are regulated by 
sliding scale, will be unchanged during the next three months, the 
average price of plates realised by the company during the last 
three months having differed little from that of the preceding 

uarter. 

Mr. Waterhouse’s statistics for January and February show that 
the average price realised by the North of England finished iron 
manufacturers was £5 9s, 9d., or 1s, 3d. less than in November ard 
December, and wages at the mills and forges during April and 
May will remain the same as they have been during the two montis 
now closing. Rails declined 1s. per ton, plates 2s. 0°39d., and 
angles 9'5ld., while bars advanced 2°65d. The general average 
price is 8s, 2d. per ton less than it was in the first two months of 
1891. The following is the summary of deliveries and prices fcr 
January and February :— 





Percentage Average net 

Description. Weight invoiced of selling price 
total. per ton. 

Tons cwt. qr. Ib. £a. 4 

05) «sc, See OS. wn os BT eo OS Oe 

Ses 2. ce Se 2 WW... BM... . § 6€US 

6c. 0s DE OSE cn ce ee 516 763 

Angles.. .. 6,261 2 223 .. .. 17°19 5 7 3847 

86,406 5 0 15 100°00 5 9 9°04 


The decrease of 3100 tons in the deliveries may be accounted for 
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by February being a shorter month. The price of puddling now 
is 7s. 6d. per ton. 

The directors of Sir W. G. Armstrong, Mitchell, and Co., Elswick 
Works, Newcastle-on-Tyne, have declared an interim dividend at 
the rate of 5 per cent. per annum on the ordinary stock and 4 per 
cent. on the preference stock. 

The Northumberland miners have claimed an advance of wages 
on the 1 of the rise in price which followed on the Durham 
strike, and the owners have to have a conference with the 
representatives of the men on the subject, but point out that the 
~~ tae do not justify any expectation that an advance will 

gran’ 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE Glasgow iron market has been rather more active this week. 
The demand has been chiefly for Cleveland warrants. There has 
also been a little more inquiry for Scotch iron. A quiet business 
has taken plaee in hematite. Scotch warrants have sold from 41s. 
to 41s, 3d., cash; Cleveland, from 37s. 3d. to 37s. 9d.; and hematite, 
from 46s. 3d. to 46s. 9d. 

The prices of makers’ iron are somewhat firmer. G.M.B. and 
Govan, Nos. 1 and 3, are quoted, f.0.b. at G w, 42s. per ton ; 
Monkland, No. 1, 43.; No. 3, 43s.; Carnbroe, No. 1, 44s.; No. 3, 
43s, ; Clyde, No. 1, 48s. ; No, 3, 47s.; Langloan, No. 1, 49s. 6d.; 
No. 8, 48s.; Gartsherrie, Summerlee, and Calder, Nos. 1, 50s.; 
Nos. 3, 48s.; Coltness, No. 1, 53s.; No. 8, 49s.; Glengarnock, at 
Ardrossan, No. 1, 50s. 6d.; No. 3, 48s. 6d.; Dalmellington, No. 1, 
48s.; No, 3, 47s.; Eglinton, No. 1, 47s.; No. 3, 46s.; Shotts, at 
Leith, No. 1, 52s. 6d.; No. 3, 50s. 6d.; Carron, at Grangemouth, 
No. 1, 55s. 6d.; No. 3, 48s. 6d. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 6692 tons, against 4069 in the corresponding week of 
last year. There was dispatched to og ow tons; Germany, 
574; United States, 460; Australia, 400; Belgium, 370; Holland 
300; India, 271; South America, 25; France, 205; China 
Japan, 60; other countries, 339; coastwise, 2658, against 2257 same 
week of 1891. 

The number of furnaces in blast in Scotland is seventy-eight, 
compared with thirty-seven at this time last year. 

There has been rather more business doing in the hematite ore 
trade, and the freight to Glasgow from Bilbao on the spot has 
fallen to 5s. 6d. per ton, owing to the extra supply steam 
tonnage seeking employment. e demand for hematite pig iron, 
however, although fairly active at the moment, is not expected 
improve, but rather the reverse. 

e outlook in the steel trade is discouraging. Prices have now 
sunk so low that makers allege that business is unprofitable. 
Efforts are being made to induce the workmen to agree to reduc- 
tion of wages. At one or two of the works a considerable number 
of men have been paid off. The Steel Company of Scotland has 
stopped a number of its rolling mills, and is stated to be cancelli 
contracts and putting off deliveries in the meantime. Wages ani 
fuel have both been oppressively high, in view of the low prices 
obtained for manufactured steel, and unless concessions are now 
made by the workmen, it is not unlikely that further stoppages of 
mills may take place. Prices of Siemens steel are now considered 
to be on the basis of £6 2s. 6d., less 5 per cent. discount, for ship 
plates, but merchants have been selling under these rates. The 
sheet trade is quieter. Makers in the West of Scotland complain 
that they are being driven out of the Australian market owing to 
the freights from being higher than those from London. 
It would seem to be to the interest of shippers to take the circum- 
stances into consideration, more ially as they have been send- 
ing vessels away from the Clyde with only half cargoes. Prices of 
sheets have been reduced 5s. perton. Iron sheets are now quoted 
£7 7s. 6d., and steel sheets £7 17s. 6d., less 5 per cent. 

The bar iron trade is slack, orders are very scarce, and works are 
kept going with difficulty. The lowest grade of common bars is 
quoted £5 12s, 6d., but the price is quite nominal. Like the steel 
manufacturers, makers of finished iron are suffering severely from 
high wages and dear fuel. They will be obliged to pay the current 
rate of for at least two months, as are regulated here 
by the arbitration scheme of the North of land, under which 
no change is to be made at present. 

The iron and steel manufactured 0 shipped from Glasgow in 
the past week embraced sewing machines worth £856 ; machinery, 
re} 3 steel goods, £8138; and general iron manufactures, 


The coal trade, after exhibiting signs of decided slackness, is 
again firmer. Towards the end of last week prices had gone back 
to the figures at which they stood previous to the stoppage of the 
miners in England. Within the last few days, however, a brisker 
inquiry has sprung up, and this is attributed to the Durham strike. 
There can be no question that the coalmasters of Fife have 
profited much on that occurrence. The Baltic season will be later 
than usual in opening this year, and had it not been for the demand 
from Durham, trade in Fife would just now have been in a very 
depressed condition. About a dozen steamers are laid up at 
Grangemouth for want of employment, but there has also n 
rather more inquiry there for coals for the North of England, and 
the effects of the strike are also to some extent being felt in the 
Glasgow coal market. The home inquiry for coals is, if anything, 
easier. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE notice given in by the enginemen and stokers, terminating 
arrangements, comes to an end this week. I have had a strong 
impression from the first that there will be an amicable settlement, 
and signs in many parts of the district give this support. For 
inst, , the ant. ism of the enginemen is not of an ive 
kind, and they feel that were they to act decidedly it would injure 
the colliers as much as the employers. Further, they are not 
banded in a compact mass, At Ebbw Vale, and Abercarn in Mon- 
mouthshire, and at the naval pits, Pontypridd, and at Mountain 
Ash, in ne, onamanee has already been made. So it 
may be 2 that the — = follow. The stro’ - con- 
tention of the enginemen is, that they are ex to abide 
the action of the sliding : tan = 
seale. This, if shown to be reasonable, can be easily adjusted. 

The coal trade still exhibits a certain — of buo , and 
prices are a little firmer than they were last week. Mid-week 
quotations were, best steam 13s. to 13s, 3d.; seconds, 12s. to 
12s, 6d.; and inferior, lls. Small steam is slightly weaker, 
quotations being from 5s. 9d. In house coal there is little or no 
complaint, the waves of intense cold passing over Europe keep up 
demand and prices. Latest quotations at Cardiff are—best i 
14s, to 14s, 9d.; No. 3 Rhondda, 13s.; brush, 10s. 3d. to 10s. 6d.; 
small, 8s, Swansea quotations are—best steam, 12s, 6d. to 13s.; 
seconds, 11s. to 11s, 6d.; bunkers, 11s. to 11s. 6d.; No, 3 Rhondda, 
13s, 6d. to 13s. 9d.; best anthracite, 15s. to 15s. 6d. Port totals 
all round keep up tolerably well. Last week at Swansea the trade 
of the port was the highest that has taken place this year. The 
coal total was 33,000 tons. Newport coasting total a fair av 

Coke is again quiet. Prices:— , 188, to 18s, . 
foundry, 20s. 6d. Cardiff. Swansea continues fairly busy in patent 
fuel; last quotations, 12s. to 12s, 6d.; and as small declines—for 
there is a good deal of harmony between the two—lower figures 
may rule. Last week Swansea exported 10,000 tons to France, 900 
to — 4480 to Italy, and 130 tons to home ports. Cardiff this 
week has been busier in this commodity, sending one day 500 tons 
to Vera Cruz, 490 tons to Puerto Cabello, and 90 tons to Nantes. 
On the same day four vessels cleared out of Cardiff for South 
America in ballast. 

Pitwood is not so buoyant as it was, though a better trade is 





e, but have no representative on the | thing 





expected. Cardiff prices are from 15s, 3d.; Swansea, 17s, to 17s, 6d. 
ton. 


per ton. 

I note that a Pecific line steamer is named the Sir W. T. Lewis 
of Cardiff. Some very fine steamers have just cleared from that 
port, one of 7000 tons 

There is a good deal of briskness in the iron ore trade, iron- 
masters filling up stocks rapidly. The total to hand this week for 
the principal ironmasters has been considerable, Bilbao, Dudda, and 
Salta Cabello were the principal places supplying. 

The iron and steel trades cannot be ed as showing much 
animation, Some works are busy, others slack. Amon the 
busiest are those of Cyfarthfa, which enjoys a considerable steel 
bar trade. Last week there was nota ‘‘ turn” lost, and the total 
make and despatch was considerable. At other works, Dowlais, 
Tredegar, Blaenavon, and Ebbw Vale, a fair amount of trade is 
going on, but there is not much briskness yet, though there is a 
probability of an improved nail trade. 

Dowlais, with its great power of make, is moderately occupied, 
and more rail trucks are to be seen in the vicinity of the works 
than at others. It is to be regretted that the leading works 
cannot utilise the slag, which contains 50 per cent. of lime. 

On ’Change, Swansea, mid-week, it was remarked that the steel 
trade was rather slack, but that the strike in the North had 
arrested the downward tendency of prices in the coal trade. 

Iron and steel quotations are as follows :—Pig iron, Glasgow, 
4ls.; Middlesbrough, 37s. 6d.; hematite, 46s. 6d.; steel rails, heavy, 
£4 to £4 5s.; light, £5 5s. to £5 7s. 6d.; Welsh bars, £5 5s. to 
£5 7s. 6d.; sheet iron, £6 10s. to £7 10s.; steel, £7 10s. to £8 10s.; 
Bessemer steel, £4 10s. to £4 12s, 6d.; bars, blooms, £4 2s, 6d.; 
Siemens bars, £5 to £5 2s. 6d. 

Tin-plate continues quiet, and is expected to remain so until 
the spring demand comes in. Last week, the — shipments 
from Swansea were 58,101 boxes ; make, 68,070 boxes. Present 
stock is 231,945, showing a slight increase. On ‘Change it was 
stated that eight steamers were due to load tin-plates next week, 
chiefly South and North America and France. is will alter totals 
considerably. 

Last quotations are :—Iron cokes, 12s. to 12s, 3d.; Bessemers, 
12s. to 12s. 3d.; Siemens, 12s. 3d. to 12s. 6d.; ternes, 23s. to 
24s. 6d.; best charcoal, 13s. 9d. to 14s. Block tin is at £89 10s. to 
£90 ; copper, £45 7s. 6d. to £45 12s. 6d. 

Two subjects are in keen discussion in the tin-plate districts— 
one, the proposed reduction in the American tariff from 24c. to lc. 
per pound ; the other, the proposed introduction of labour-saving 
machinery intothe trade. One machine is now in use at Llangen- 


to | Bech, which does away with the labours of the washman, and those 


of the tinman are expected to follow. 

The eleventh annual meeting of the Miners’ Provident Society 
was held in Cardiff on Tuesday. The report showed that the total 
receipts of the year had been £61,744 7d. The amount dis- 
tributed in relief had been £28,080 11s. The amount of the benefit 
fund at the end of the year was £96,846 8s. 6d. Total amount in 
hand, £105,439 17s. In moving the adoption of the report, the 
chairman stated that it was the most satisfactory report yet, 
showing that they had £2 per b lated. This was 
received with applause. In the past five years the society has had 
to meet the claims arising from three great explosions—the 
National, Llanerch, and Morfa—and these single disasters and the 
— series of accidents are now met without any appeal to the 
public, 

Amongst the local Bills before Parliament are Pontypridd Water, 
and Brynmaur and Abertillery Gas and Water. 

It is now regarded as a certainty that Birmingham will secure 
the water required from the tributaries of the Wye at Rhayader. 
The contention is that a great volume now runs to waste in the 
sea, and that London as well as Birmingham could be supplied 
from this source. 

The difficulty on the Taff has been amicably amemens, and, 
thanks to the general manager, an excellent understanding now 
prevails. An effort is to be made for harmonious working between 
the Taff and the collieries which would be beneficial to both. 











NOTES FROM GERMANY. 
(From our own Correspondent.) 


IN the situation of the general iron industry over here no 
material alterations have been observed during the week. On the 
whole, a slightly improved feeling is shown, as if only waiting for 
actual business transactions to become more apparent. Business 
transactions, however, are as yet few und far between. 

With regard to the state of iron business in Silesia, reports are 
much about the same as of late, and it is only in exceptional cases 
where trade is reported as more than moderate, most branches 
being only very indifferently employed. Pig iron isin exceedingly 
weak request, and stocks are increasing. The rolling-mills, also, 
complain of — but very insufficiently occupied, while the steel 
works, on the other hand, may be termed in fairly satisfactory 








instances, while sheets remain in the same weak and unsatisfactor 
state that has been reported for months past. As yet there is oa 
the slightest hope for a revival in that branch of business, Wire 
rods, drawn wire, and wire nails are much neglected, 

Machine shops as well as foundries report themselves 
re while the wagon factories, on the other hand, are 
well off for the present, 

Latest list quotations, per ton at works, are as follows :—Good 
merchant bars M. 115 to 120; ongien, M. 125 to 180; girders, M, 85 
to 95; hoops, M. 125 to 132°50; billets in basic and Bessemer 
M. 85 to 90; heavy boiler-plates, M. 160; tank do., M. 140; steel. 
plates, M, 150; tank do., M, 135; sheets, M. 130 to 140 ; Siegen 
thin sheets, M. 123; iron wire rods, common quality, M. 115 to 
120; drawn wire in iron or steel, M. 110 to 120; wire nails 
M. 127-50 to 130 ; rivets, M. 165 to 170; steel rails, M. 123 to 196’ 
fish-plates, M. 122 to 135 ; steel sleepers, M. 117 to 121 ; complete 
sets of wheels and axles, M, 280 to ; axles, M, 220; steel tires, 
M. 215 to 234 ; light section rails, M. 100 to 105. yr 

In the Nassau and the Siegen district a more lively interest is 
beginning to move for the Chicago Exposition. Many of the 
metallurgical and industrial Unions there are preparing collective 
exhibitions of their own to be sent over, and will no doubt take 
care to have the peculiar and special products of their country duly 
represented. 

e Crefeld Chamber of Commerce has published an account 
showing that the silk and velvet manufacture of that town has in 
1891 gone back by 16,000,000 marks in value of production, as com. 
pared to the oe cea BE see It appears that a long-considered 
plan is approaching isation, i.e., that a great central station 
will be built in Hamburg. 

Aluminium has bad the good fortune toriseinto favour very rapidly 
and to find many and most ardent advocates. Now the reverse of 
the bright dns | is being brought forward to public notice. It js 
pointed out that the advantages which are made so much of have 
not been proved by experience, that time will be required and 
more scrupulous examination to justify the use of aluminium in 
cases, for instance, where the health of many individuals igs 
concerned. Neither the durability of aluminium nor its unsus- 
ceptibility to acids are as yet to be relied upon. 


bad] 
fairly 








LAUNCHES AND TRIAL TRIPS. 


On the 28th inst. Messrs, Ropner and Son launched a steel screw 
steamer of the following dimensions :—Length over all, 325ft,; 
breadth, 4lft. 6in.; depth moulded, 23ft. 8in. She will be classed 
100 Al at Lloyd’s, has raised quarter deck and partial awning 
deck, cellular bottom for water ballast, is built on the web frame 
principle, and wil] have all the latest improvements for a first-class 
cargo steamer. Her engines are by Messrs. Blair and Co., on their 
improved triple-expansion principle, of 1200 indicated horse-power, 
a two large steel boilers working at 160 lb. The steamer has 
been built for Bergen owners, and was named Aladin by Miss 
Ropner, of Preston Hall. 

Ley the 29th inst., there was launched from the yard 
of the Tyne Iron Shipbuilding Company, of Willington Quay-on- 
Tyne, a steel screw steamer built to the order of Messrs. Raeburn 
and Verel, Gl w, and of the following dimensions, viz.:— 
Length, 315ft.; breadth, 40ft. 6in.; depth, 23ft. 7in., and to 
class 100 Al at Lioyd’s on the partial awning deck rule. This 
vessel has water-ballast fitted right fore and aft on the cellular 
system, and is also fitted with all modern improvements for the 
rapid loading and discharging of cargo, including four double- 
cylindered steam winches, direct-acting steam windlass, large 
donkey boiler, steam steering gear by Messrs. Roger and Co., and 
Hastie’s screw gear aft, e@ engines, which are supplied by 
Messrs. Thomas Richardson and Son, of Hartlepool, are of the triple- 
expansion type, having cylinders 24in., 38in., 64in., by 42in, 
stroke, and working at a pressure of 160]b. On leaving the ways 
the vessel was named the Falkland by Miss H. Bone, of Tyne- 
mouth. 

On Tuesday, the steamer Caprivi, recently built by Messrs, 
Ropner and Sons, of Stockton-on-Tees, was taken to sea for her 
trial trip, the result of which proved highly satisfactory to her 
owners _ — aneeen, a steamer is of the oe 
type, ani a weight carrying capacity o tons. She 
is ‘fitted with all the latest improvements for rapid loading and 
discharging, has Emmerson, Walker, and Co.’s direct steam wind- 
lass, rs’ steam winches, Meredith’s multitubular donkey 
boiler, Davis's steam steering gear, Byer’s stockless anchors, &c. 
Her engines are by Messrs. Blair and Co., og | 1100-horse 
power, and are fitted with Kirkaldy’s evaporator, feed heater, kc. 
After adjustment of com , the st made a ful run 
to the her s ing over 14 knots per hour. Messrs. 
McNabb and Rougier, of London and Odessa, the managing 
owners, were present, together with Mr. R. Ropner, jun., one of 
builders, and Saptain Thomas McNabb, of Newcastle, under whose 
superintendence the steamer has been built, and several friends of 
the 








activity. 

Iron trade in Austria-Hungary moves on in a quiet way. 
Generally speaking, a rey steady business is being carried on in 
the various branches of the iron industry. German competition 
has me less fierce after a general uction of prices had been 
agreed upon by the Austro-Hungarian works. Present quotations 
may be regarded as firm, 

e slight improvement reported to have appeared on the 
Belgian iron market last week has been only of a ing character, 
it seems. At least there are no symptoms of any further upward 
movement noticeable for the present. On the contrary, it might 
rather appear as a symptom of weakness in the iron trade, t 
forge pig, hitherto firmly maintained in quotation, has shown a 
decided inclination to move further downward. Mixed quality of 
forge pig is noted at Charleroi about 45°50 to 46f. p.t. Athus 
firmly maintains the old price of 47f. p.t. Rather a stronger 
raceme ye been perceptible on the French iron market, a tendency 
to firmness in prices having been noticed here and there since 
last week’s report. 

The pom of the Rhenish-Westphalian iron market can 
hardly reported to have changed in any direction since last 
letter, and is, generally speaking, somewhat dull. There has, 
however, been no e@ movement, and that is worth some- 

ing. With to the iron ore trade, Sigerland and Nassau 
iron ore as well as Luxemburg minette continue in i 
demand, with here and there an enpenting Seay in cg 
Current notation for spathose iron ore is M. 7:50 to M. 8 p.t. ; 
roasted ditto, M. 10 to 12; inferior sorts, M. 9 to M. 10 p.t., net at 
mines. Nassau red iron ore, 50 p.c. quality, is noted M. 9 to 9°20 
p.t. free Dillenburg. For Luxemburg-Lorraine minette 40 p.c. 
contents, M. 3:20 has been quoted, minor qualities being paid with 
M. 2°40 to 2°60, all ton net at mines. In some branches of the 
pig iron trade the improvement noticed in my previous letter has 
continued during the week. There has been a fairly good business 
wre | in spiegeleisen, for instance, and negotiations have been 
entered into which will secure oe for the second quarter. 
The 10 to 12 p.c. grade is sold at M. 56 p.t. at works, 

Present quotation for Rhenish-Westphalian forge pig No. 1 is 
M. 50 to 51 p.t.; for No. 2, M. 47f.; Siegerland quality, M. 47, in 
some oe M. 48 p.t. ' Foundry No. 1 and hematite is quoted 
M. 66; No. 3, M. ed wor! Basic stands at M. 50; 
Bessemer, 56 to 58 p.t.; Siegerland Bessemer, M. 54 p.t. Luxem- 
burg wn ol Pig may be had at M. 40 to 40°50 p.t. On the malleable 
iron market demand and sale continue to be of a limited descrip- 
tion. Bars are in fair request, but prices are reported as being 
depressed and a Girders - -. ering at almost 
any price, being pressed down by of y keen competition. 
Though orders are coming to hand but slowly in the hoop trade, 
there still eee to be a slight inclination to firmness in that 
article, tes have been rather well inquived for in some 





There was launched on Saturday, complete from the works of 
W. Simons and Co., Renfrew, a twin-screw suction pump hopper 
dredger named Jupiter, built to the order of the New South 
Wales Government, under the direction of Messrs. Coode, Son, and 
Matthews, C.E., Westminster. The vessel is fitted with two 
powerful centrifugal pumps and suction pipes of 20}in. diameter, 
capable of dredging sand toa depth of 35ft., the hopper having 
capacity to contain 550 tons of dredgings. She is propelled by 
two pairs of triple-expansion surface-condensing engines of 700 indi- 
cated horse-power, the boilers being two in number, constructed to 
Board cf Trade requirements for a working pressure of 150 lb. 
per square inch, . Simon’s and Co.’s patent slewing gear is 
supplied for housing the suction pipes on deck when the vessel is 
proceeding to sea. All the latest improvements in this type of 
vessel have been introduced, including separate auxiliary engines 
for raising and lowering the suction pipes, also Rayner’s patent 
automatic feed heaters, and steam steeri The hull is con- 
structed of steel, and is subdivided into eight water-tight compart- 
ments. Accommodation is oy for ca’ and chief engi- 
neer in after part of vessel, the other officers and crew being 
berthed rool The vessel was ———— during construc- 
tion by Mr. Wilson Wingate, N.A., 


don, the resident inspec- 
tor being Mr, R. Anderson. 








Cuicaco ExHrpiTI0N.—The Electrical Committee appointed by 
the Royal Commission for the Chicago Exhibition met on Monday 
the 28th ult., when there were present—Mr. Wm. H. Preece, 
F.R.S., chairman, Sir Frederick Abel, K.C.B., D.C.L., D.Sc., 
F.R.8., Professor W. — Adams, M.A., D.Sc., F.R.S., Major 
General E. R. Festing, F.R.S., Professor George Forbes, M.A., 
F.R.8., Professor David E. Hughes, F.R.S., Professor John Perry, 
D.Se., F.R.S., Mr. Alexander Siemens, Mr. C. E. Spagnoletti, 
Major-General C. E. Webber, C.B., Mr. Peter William Willans, 
Mr. James Wimshurst, with Sir Henry Trueman Wood, secretary 
to the Royal Commission. The chairman reported that he had 
received information from Chicago that one of the engineers of the 
electrical staff of the Exhibition was about to be sent over to this 
country to confer with the committee on the question of arranging 
for some portion of the Exhibition to be lighted by European 
firms. It was agreed to pone the consideration of this question 
pe the arrival of the gentleman in question. The chairman 
also informed the committee that there was every prospect of the 
electrical industries of this country being adequately represented. 
Several of the newest forms of engines and dynamos for electrical 
installations would be shown; and it was probable also that 

ments would be made for showing a series of rooms, 
ished in the English style, and fitted with the most recent 
applications of the electric light, 
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AMERICAN NOTES. 


(From our own Correspondent.) 
New YorE, March 26th, 1892. 


ye American iron trade has been somewhat 
excited during the last few weeks over reported 
large offerings of Southern iron in this and 
Western markets at the lowest prices ever 
known, namely, 8 dols. to 9 dols, at Southern 

claimed that between 70,000 ane 

80,000 tons of Southern i iron “Tina 

ohihin the nex iy days. 
to-day that production Sit"be witod 15,000 000 
to 20,000 tons within a nt The market 
shows no signs of improvementanywhere. Large 
lots of foundry have been sold in this market, at 
Philadelphia and Pittsburgh. Several large lots 
of steel Fillets have also been sold both at Pitts- 
burgh and Wheeling. Steel plates ge been 
contracted for for ninety days delive Good- 
sized lots of beams and channels have m con- 
tracted for at 2°25. or four Western 
railroad systems are in the market for | lots 
of steel rails. Orders in Eastern and Western 
mills foot up 35,000 tons for the week, of which 
the Southern Pacific is said to have taken 20,000 
tons. 








NEW COMPANIES. 
TuE following companies have just been regis- 


Castleford Brick Company, Limited. 

This company was registered with a capital of 
£10,000 in £25 shares, to carry into effect an 
agreement made 9th March between J. Harling 
of the one part, and J. Rickard on behalf of this 
company of the other part; and generally to 
carry on business as brick manufacturers in all 
its branches. 

The number of directors is not to be less than 
three nor more than five. The first are:—R, 
liffe, J. Rickard, A. W. Warde, J. H. Horne, 
and J. Harling. Qualification, eight shares. 
Remuneration, 10s. each for each board attend- 
dance. 


te 





Channel Tubular Railway Preliminary Company, 
Limited, 


This company was registered with a capital of 
£40,000, in £4 shares, to acquire certain patents, 
with rights to use of same, relating to a sub- 
merged tube system of railwa between England 
and France—Sir Edward J. ’s patent—and 
to develope and turn to account the same, The 
first subscribers are :— 


8 
E. J. Reed, M.P., Sir, Broadway Chambers, 8.W. 


i 

W. W: 188 Trinity- road, nw. 1 

E. J.D. He ewltt, 25, Comyn-road, St. John's-rond, 
8. oe : 

G. R. Steward, 34 84, Amersham- vale, New Cross " 1 

J. Fletcher, 14, xi roost are EW “1 
A. Thomas, M ronn ae ae aa 

J. Van der Zee, 169, le vard, Paris 1 

With A modifications the regulations con- 

tained in Table A apply. 


Hermetic Capsule Syn Syndicate, Limited. 

This company was registered with a capital of 
£5000, in £1 shares, to carry into effect an agree- 
ment made 27th February between A. Mayhew 
of the one part and W. J. Staunton of the other 
part, for the acquisition of certain patents relating 
to apparatus for securing or removing corks from 
bottles, jars, &c., and to develope and work the 
same, Most of the regulations contained in Table 
A apply. 


ee Railway Company, Limited. 


company was registered with a capital of 
£1,500, 000 in £10 shares to construct and main- 
tain railways, tramways, lines of telegraph or 
telephone, or other general means of communica- 
— and to carry on the same in all their 
- ap et as manufacturers of <n 
Pe 1 kinds of ro! lling stock, mechanical 
pel atten and suppliers of electricity for 
light or power; as shipbuilders and shipowners, 
forw: pagent, insurers, miners and smelters. 
the establishing and maintaining of docks, bar- 
bours, works, &c.; to sink wells and otherwise to 
search for petroleum and other mineral oils ; as 
brick and tile makers, &c.; as stock and share 
dealers, and the general business of a financial 
agency, and with a view thereto to carry into 
ect an agreement made between the Secretary 
of State in Council in India of the one and 
this company of the other part, The first sub- 
scribers are :— 


Lieutenant-General R. Strachey, C.S.I., 69, Lan- 
caster-gate, W. ee 
ey C. H. Dickens, 75, Lexham- 


gardens, Kensington . 
J. M. Rendel, 4, Sto’ ‘one-buildings, Lin: goin's inn. 
Ww. ~ Mes pa 10, Weatherby-place, | Ken- 


, 82, “Old Broad-street, E.C. " 

W. A. W. tt, 87, Old Broad- 0. .. 

M. ¥ Wilkinson, "7 72, hparimmevesieaneiies Hyde 
‘ar’ oe . . 

The number of neu shall bs wt on than 
three nor more than seven, the first being Lieu- 
tenant-General R. erg A Lieutenant-General 
C. H. rig J. G. J. Keswick, Sir L. Pelly, 
M.P., J. M. Rendel, W. L, Watson, and the 
Government director. Qualification, £1000. 
Remuneration, £2000, divisible. 


Asbestos-tipped Lamp Wick Company, Limited. 
con “0 ey was registered with a capital of 
8000, in £1 shares, to carry into effect an agree- 
— made 9th March between M. E. Elder and 
H. B. Taylor of the one part, and this company 
of the other for the acquisition of certain 
patents rela to pee ag ogg in lamp wicks, 

and to develope and work the 

red without articles of F comecietion, 


Newport Metal Stamping Company, Limited. 
£3000, eee rae yg oyetiag a capital of 
to carry into effect an 
agreement made 19th’ March between A. Davis 
of the one part and A. M. James of the other 
part, and generally to carry on the business of 
workers in iron, tin, brass, and other metals, in 
all its branches, 
Registered without articles of association. 





lt 








THE PATENT JOURNAL. 
Condensed from * ae Oficial Journal of 


Application for Letters Patent. 

*," When patents have been “ communicated” the 
“name and address of the communicating party are 
printed in italics, 

16th March, 1892. 
ne. Expansion Joints for Pires, R. Roderick, 


5158. Bouts, W. Crosher, London. 
5159. peevenne Carp CLoruine to Bars, A. Hitchon, 


5160. Gann, A. Hamburg, London. 
5161. arene Canine, J. 8. Vost and F, R. Fisher, 


5162. Tesane Fasrics, M. Oldroyd, Halifax. 
5163. Danpino Brusu of ComBina 4 I. Bailey, 
Halifax. 
- aan Mixers, J., T., and J. Vicars, jun., 
ve 
5165. —e or Spuittixc Woop, J. R. Mayfield, 


— Bonew { Srorrers for Borties, A, T. M. Johnson, 


5167. —_ Crores Linz, G. J. Penney, London. 
5168. Tings for VeLocirgpe Wuezs, G. A. Schoth, 


London. 
5169. Locks for VeLocirgpgs, 8. —-_ a: London. 
ae Guarps for VeLocirepgs, &., I. W. Boothroyd, 
mdon. 
51 a Tra- ome Beanen, W. H. and W. H. Wood, 


51 72. “a Cop Water Vatves, W. H. Bodin, 


5173. Carson Diamonpd Fire Licaters, M. Lauchlan, 





iw. 
5174. Box for Optica, Lanterns, W. D. Askew, South 
colton. 
ee Boxes, A. C. and J. L. Wright, Birming- 
6176. SELF-LUBRICATING Beanies, W. L. Spence, Man- 
chester. 


5177. Proputsion of Boats, H. Shaw, London. 
5178. Crganina Sipes of Vesse1s, J. Sutton, Liver- 


pool 
gag ag Motion of Sawino Frames, R. Hewitson, 


5180, Cyciz Sappis, J. B. Brooks, Birmingham. 
5181. KinpeRGaRTEN Hook or NEEDLE, H. J. Johnson, 


irmingham. 
5182. Furnaces for Steam Boiiers, W. tng 


5188, ms for Weavina, T. H. Brigg, 
5184. RecepracLe for Coa. ASHES, H Restneli, Has- 


lingden 

5185. Waren without a Nave, H. Hudson and J. C. 
Pickering, Shrews' 

5186. Lamps, L. Lenczewski, London 

5187. Removine Sime in Pires, E. Middleton and W. 
Smith, Nottingham. 

5188. Bicycies, A. Gray, : a i 

“co Screw Drivers, a. @ ¥F. Johnstone, Not- 

a Oowrnoniixa Cosine of VaLves, H. W. Pearson, 

5191, sonnavens J. Gresty and G. H. Herbert, 
Eccles. : . 


5192. Wrencu, E. A. Cook, Richmond, 
5198. Motors, R. Cunliffe, Manchester. 
5194. Domestic FIREPLACES or Grates, W. H. Hill, 


on. 
= Makino CarnonaTeE of oo A. G. Haddock, 


nes. 

5196. Cups, E. E. Johnson, Manchester. 

5197. Compounn of ALOMUM, | ose and Curomium, 
R. H. Pickles, Marples. 

5198. Porighies Coat Gas, J. Laycock and 8, B. Clap- 


ham, K ~ 
=) ey for Caninet Purposges, R. W. Blood, Bir- 


ea, CuiLDREN’s PeRAMBULATOR Carts, P. Burt, 
5201. DOPLAYENG ADVERTISEMENTS, W. F. Hurndall, 
London, 


a or Fungrat Cars, G. W. H. Stone, 

5208. Evevers, L. J. E. sar = London. 

ay — Corrox, W. . Orippen and B. Burrell, 

5205. Socks and Stockines, 8. Davis and F. Moore, 
London. 

5206. Grove, W. F. Peter, London. 

5207. — Documents in Caszs, ©. Schubert, 


5208. 7 CG , London. 
5209. Worxine Crrcutatine Liprariss, A. F. Thomp- 


son, London. 
5210. Carriage Winpow Sasu Mowpers, G. Ingram, 


5211. DistiLLation, E. E. Dulier, London, 
5212. Corrine Cases for Gerrina Coat, W. Walker, 


ndon. 
5213. Cycies, W. de Oourtney.—(J. Preussger, Ger- 
many. 
5214. Manuracturine Fuet Brocxs, A. Desgoffe, 
on. 
= Sa Birurcatep Rivers, 8. C. Davidson, 


on. 
5216. Lanterns, W. Lighbody, London. 
5217. DECoRTICATING Ramig, C. Piazzi and N. Tédesco, 


London. 
5218, ADvearmse, J. D. Ford and D. I. Falcke, 
London. 
me Loaps by Ropgs, T. Sundberg, 
ag oh ee or SusPENnDING TrovseErs, F. W. Collins, 
rade Cowt, W. T. Smith and R. om, 


on. 
—_ Vatves, F. Wiirfler, London. 
— Frsrovs Marterit, E. G. A. Hatschek, 
5224. New OrtTHopapic Apriiance, G. Edwards, 
London. 
5225. Recovery of Suupuur, A. Allhusen, G. E. Ed- 
and W. Russell, London. 
5 Gas Lamps, B. Zeitechell, London. 
5227, Treatment of Wixe, R. Rozenbaum, London. 
6238. Wet Gas Mrrens, *a. J. Boult.(@. W. Gay, 
rgentine 
5229. Apparatus for - Marteriats, C. O. Dost, 





5280. Mera, Raitway Sueerer, A. T. G. Brown, 
London. 

—= ee Boxss, W. P. Thompson.—(A. Pecenka, 
ustria. 

ig > cueene and Hor Water Urns, W. E. Caddell, 


5233. Non-RETURN VaLves, W. James, Li 
= = IngaLaTion of MepicaTzep Air, A. Gorhan, 


5285. Serearime Dismrectant, H. Ellison, jun., 
5236. Szcurine of Cotiars, W. 8. Loveland and E. 0. 
Ge ae Wen wt 0 T. Watson, 
i MBINED Ozz . Wa 
Sheffield. or 
5238. DisritLinc Minerat Tars, J. A. Yeadon and W. 
5289. Reviviryina Gas, J. A. Yeadon and W. Adgie, 
5240, InFLATED Waeet Tires, J. B. Robertson, Bel- 


5241. Steam ponama, W. Rhodes, J. Gresty, and G. 
H. Herbert, Eccles 
17th March, 1892. 
6242. Wirz Worm and Sivc Trap, W. H. Wilks, Bir- 
mingham. 





5248. Uritisinc Weicut, H. Harmston, Lincoln. 
5244, Hairpin, I. G. Peckover, London. 
~ Caustic and Carponate of Sopa, J. Pedder, 


Pe ne idnes 

Drivino Feeps, W. Cliffe and J. Mackie, 

5247. Utinistna Heat of Furnaces, W. P. Ingham, 
ee 

5248. Muces for Spuvninc, W. Howarth and J. T. 

London. 

5249. TrEeatinec Vitreous Susstances, J. Slater, Man- 

chester. 


5250. Sarety Sappie Bar, W. Cooper, York 
5251. Boat Lowerino, &c., Gear, G. W. Armstrong, 


5252, STORAGE of PostacE Stamps, C. F. A. Réell, 
on, 

5253. Sronacr of Postrace Stamps, C. F. A. Roéell, 
London. 


5254, Sasu Fasteners, A. Lamplough, London. 
5255. Recovery of Tix, J. G. H. and C. T. Batchelor, 


Cardiff. 

5256. Line Drigr, J. Ogden, Cheltenh: 

5257. QuapRUPLE Bower, W. C. Blackett and C. W. 
Howden, Newcastle-on-Tyne. 

be Serdnatixo Avrirerovs Orzs, R. Henderson, 


on. 
5259. ee and Eoo-soiLer, T. P. Bethell, Liver- 


poo! 
5260. SHarPenine Fives, P. Heintz, Manchester. 
5261. Drawritino Fire Bianxs, P. Heintz, Manches- 


6202, INDIA-RUBBER Bextixo, E. Rothwell, Manches- 


5263. no gue of CenrriFuGAL Pumps, W. Marsh, 
5264. — Arr to O11 Lamps, R. 8. Laird, Cors- 


5265. name the Guarps of Carvinec Forks, M. D. 
English, Birmin 

2566. ConsTRUCTION of DyNAMo ARMATURE, G. Percival, 

5267. Wrovout Iron and Steer Tanks, R. C. Jay, 


5268. CrrcuLatina Water, W. A. Killby and J. B. 
Noble, Southampton. 
5900, SUaPENDERS, T. Brookes and T. Adams, Birming- 


5270. Cyciz Frames, J. C. Price, London. 

5271. Cyciz Prpats, J. C. Price, London. 

5272. Sewinc Macuines, M. Oldroyd, Halifax. 

5278. Drivinc Bett Fasteninos, H. W. Tonks, Bir- 


sat. ‘ocKET Kwire, J. Westby and ©. 8. Levick, 
e lo 
_ for Wa.esons, T. J. Haslam, 


5276. APPLyinG Sprinos to om, © W. D. Wilkinson, 
C. Lea, and F, Fowler, Birmingham. 

5277. Rais for Raitways, R. Becher, ‘London. 

5278. Gotr Cus Heaps, W. Fagg Wakefield. 

5279. APPLiaNcE for Use in SHIPPING Coat, J. T. 
Shelton, Bristol. 

5280. Srups for WrearinGc AppaREL, H. B. Dunster, 
London. 

5281. | cca of Licut in Liquips, C. Féry, 

ndon. 
5282. Sprinc Banp for Aprons, J. T. Baker, ee | 
5283. Forpinc Boxes, A. Merritt, C. Batty, and H. C 
ke, London. 
5284. _— for Davina Purposes, J. Buckingham, 


-_ Courtiee Raitway Venicies, A. A. Govan, 
= ABELLING TRAVELLING Trunks, A. M. Clarke, 


-— i of Waite Leap, J. W. H. James, 
vi 
= RUsA and Stopper for Gum, &c., A. Todd, 


Ww. 

5289. Lirg-savinc Apparatus, H. W. White and R. 
Bennett, M Haven. 

5290. Brakes for VeLocirepes, A. Clement, London. 

—_ Marteriatsfor Decoratine WALLS, W.8. Morton, 


“= NSTRUCTING Parts of Was, W. 8. Morton, 


a, onan Sxor, R. Hill, Rochdale. 

5294. Sxirt Suspenver, C. Bramley, London. 

a — Macurngs, W. Dore and J. P. Tapley, 
anc 

5296. Optaintnc ALKALI ALUMmINATES, C. J. Bayer, 


ae Susstirute for Corron Wastg, P. Temming, 
5298. = Vatve Gearino, A. N. Porteous, Edin- 


5299. Criganinc Casinet, W. Manthorp, London. 
5300. Stzam Borers, E. en, Germany. 
5301. Dryinc Apparatus, H. Schirp, Germany. 
5302. Boxes, C. Schmidt, "Germany. 
5308. Boxes, C. Schmidt, German. —_- 
5304. SiGNaLiine on RalLways, Grimes, London. 
5305. Bituiarp Apparatus, J. T. Calland, Liverpool. 
5306. Cieanino Poratoss, W. H. Tootill, rE Snape, H. 
and F. W Manchester. 
ILLING Macaines, J. Schneider, 





5808. Distnrecrine URINAL, C. Graves, Liverpool. 

5309. GreEeNHovusES, H. A. Rooke, Liverpool. 

5810. Motive Powsr, J. T. Green, London. 

5311. Construction of ELecrropgs, J. C. Richardson, 
London. 

5812. Hottow Rivets and Srups, H. Dowler, 


mndon. 

5818. Lamps for Burnino Licut O11s, H. E. N. Mason, 
London. 

5814. Herntat Trusses, V. Mairie, oy 

5815. Maxine Sanpwicues, 8. A. é, London. 

5816. PorTaBLE MILITARY BOX, R. J. McCormack, 
Woolwich. 


5817. Fine Encrng, J. Nagy, London. 
5818. Conveyine Liquips ISDER Water, W. Barclay, 


5319. Bicycuxs, G. H. Kirk, London. 
[— Makino Novet Empossep Fasric, W. Janssen, 


5821. esense Visration, A. F. Yarrow, London. 


Sure Vatve, VaLve Gear, &c., A. Meilhan, 





London. 
5823. Inpices, A. E. Edwards, London. 
5824. — Paper Casz, C. E. I. Brown, Friern 


5825. EvaporaTinc Apparatus, H. H. Lake.—{7. 
tes. 


. Drysdale, London, 
5827. Goarmwo ‘Tene or other PLates, G. H. White, 


5328. Derren for Wrarinc AppPaREL, G. Pilbeam, 
London. 

5829. Decorating EARTHENWARE, H. K. Barker, 
London. 

5830. Game or Puzz_e, E. Edwards.—{J. Odernheimer, 


Germany.) 
5381. Possune, O. Louvier, London. 
5382. Rorary Hince for Doors, A. Fitton, Man- 
chester. 
18th March, 1892. 
5838. WeicHinc GRANULAR Susstances, G. H. Driver, 
5884. SECURING a Brusx to its Strait, G. H. Ogden, 
Flixton. 
5835. Corina, S. Shackle, London. 
5836. CLorHine, 8. beeen London. 
5887. CLrorutne, 8S. Shackle, London. 
5838. Om. Rocket Saett, E. H. R. D'Eye, Wood- 
sank Reovares Reeunarity of Fricut, E. Hanson, 


5340. Pumps, G. T. Hyde.—(J. Maemecke, Germany.) 
gE and Proritine Macuines, F. J. Burrell, 





5842, CLeanino Tramway Raizs, J. Je’ Glasgow. 
5348. LzaTuer Burrers, 8, Kay and H. E. Wilkinson, 
Lancashire. 


5344, oe Tires, A. and H. Normanton, Man- 


5845. Toy PuotrocraPHic CamMERA, J. Gage, Liverpool. 

5846. Rute and Piums Levet, M. Martin, Glasgow. 

5847. Dress-HoLDers, F. F. Empson, Birmingham. 

5848. Dress-HOLDERS, F. F. ae Birmingham. 
5349. Furnaces, A. McArthur, 

5850. Grave Erections or atean C. Meason, 
Birmingham 

5851. Fastentnc Broom Hanpus to Stocks, C. Copus, 
London. 

5852. Steam, &c., Pressure Gavuces, J. Burden, Bir- 
uningham. 

os Sxoormxo Iron, E. Stoefler and F. Alexandre, 


on, 

5254. Toastinc Appiiance, A. D. Robinson and J. W. 
Brooks, Birmingham. 

5855. ROLLER BLIND Firtixcs, A. D. Robinson and 
. W. Brooks, gham. 

5856. Sarery Apparatus for Cranes, E. Lea and W. 

. Thompson, London 

5857. Cover for Ririzs, J. T. Williams, Swansea. 

5858. REVERSIBLE TUMBLER, J. Riddick, Glasgow. 

5359. Steam Borxers, E. Wolner, Liverpool . 

5360. Locomotive Encrnegs, E. F. Piers, i. 

5861. Sprincs for Bicycies, &., G. W. Gardiner, 
Bishop Auckland. 

na _— Paps, W. A. South and W. H. Allen, 

mn 

5863. TRANSPARENT INDICATOR, C. Gracie, Glas gow. 

5864. Harmonicas, 8. Reeve, J. B. Giolma, and J. 
Brackenbury-Davis, London. 

5865. Jornts for Exrectrric Lieut Frrrixcs, Munro's 
Electrical Manufacturing Company and J. McFar- 


lane, Glasgow 

5366. Toy, J. McFarlane, Glasgow. 

_ SIGNALLING APPARATUS, J. A. Carter, J. Hayes, 

r, Bradford. 

5868. Borroms of Suiver, &., Cans, J. H. Boocock, 
Bradford. 

5369. Se_y-TIGHTENING CaR CouPpiino, H. W. D. 
Dunlop, Dublin. 

5870. BasHine Brean, J. J. House, Birmingham. 

5371. Domestic Wasninc Borers, J. Atkinsor, 
London. 

5372. Manuracture of Coat Bacs, A. B. Constantine, 
London. 

5878. JacquaRD Macuines, W. C. Wood and J. A. 

thofield, London. 
5374. Heatinc Stoves, A. Sahre, London. 
5375. Envetores, G. Phillips and T. W. Davies, 


ndon. 

5876. Insectinc Apparatus, W. M. Greaves, London. 

5877. Mixisc Liquips, 8. H. Johnson and C. C. 
Hutchinson, London. 

5378. Coverinc ARTicLEs, R. R. King, Wakefield. 

5379. Automatic Dust Exciupixe Inx-pot, E. 8 
Pleasance, Bristol. 

5880. Penpant Evectro.iers, G. W. Ready and J. 
Palfreeman, London. 

5881. Carp Cuotainc, H. H. Worthington, G. A. 
Kennedy, and J. Arrowsmith, Manchester. 

5382. Puzziz, C. King, London. 

5383. Dynamos, J. A. Kingdon, London. 

5884. Maxine Currine Toors, W. F. Beardshaw, 


mdon. 

5385. UMBRELLAS, PaRAsoLs, and the like, E. Gate, 
Liverpool. 

5886. ADVERTISING and other Errects, H. F. Simon, 
Loni 


on. 

5887. Can Opener, J. R. Histed, London. 

5888. Puriryine, &c., SuLPHURIC AciD, H. C. Bull, 
Liverpool. 

5889. Apptyinc ApHEsive Stamps, C. C. Seton, 
London. 

5890. Bricks, J. Hamblet, jun., London. 

5391. Boats, W. Heslop, London. 

5892. Fexpine Animas, T. Fawcett, London. 

5398. Dritis, A. Steenaerts, London. 

5394. Catipers and similar Instruments, G. R. H. 
Holmes, London. 

5895. GavuGE Firtincs, J. Scott, London. 

5396. Tupe ExpanpeErs, J. McKay, London. 

£397. Runes, A. Mullord, London. 

5898. Droprinc Buoys, H. E. Kitcat, London. 

5399. Brackets, W. B. Bacon, London. 

5400. Apptyinc Locomotive Brakes, J. R. Dix, 


London. 

5401. brusHes, L. Z. Jenkins, London. 

5402. Cicar Cass, E. H. Lawton and B. Elkan, 
London. 

5403. — or PULVERISING Liquips, F. F. Bourdil, 

mdon. 

5404. Macnetic Compassss, J. H. Steward, London. 

5405. Horse Suoxs, E. Gatzmanga, London. 

5406. CoIn-FREED Apparatus, 8. D. 8. Ross, London. 

5407. ExcavatTinc Macuinss, F. W. Vollhering and C. 
Bernhardt, London. 

5408. Dyzinc Loosz Corroy, &c, G. Jagenburg, 
London. 

5409. Seconpary Barreriss, G. E. B. and T. W. Prit- 
chett, London. 

5410. Topacco Pirz, J. Benyon and H. W. Lea, 
London. 

5411. ManuracTuRE of SuPERPHOSPHATES, F. W. Saat- 


on. 

5412. 12. me. “BOXES of Steam Borers, F. G. Broughton, 
5418. "Baovonans and CarriacsEs, T. W. N. Elvin, 
5414. 'Gors OperaTinc Macuines, C. F. A. Roell, 


mdon. 

5415. BusHEL Measures, J. P. Bradley, London. 

5415. — Trres for Cycuts, F. C. Armstrong, 
London. 


19th March, 1892. 


5417. Screens for Frre-PLace Opentines, A. E. Walker, 
London. 

5418. Frxinc Pec in Sxurties, T. H. Southworth, 
Blackburn. 

6419. Burtt Iron and Sree, WueeE.s, J. Oliver, 
Chesterfield. 

5420. Bens for Stereos, W. Panter, Penge. 

5421. Ropgs and Corps, 8. Calvert, Keighley. 

5422. Fiymc Macuines, M. G. Painter, London. 

5428. Pickinc-ars, A. ©. Scott, Dundee. 

5424. Protection to Lirts, J. T. Pickering, — 

5425. Caustic Sopa, J. C. Ody, a 

5426. Harm Currer, W. H. Pike, 
5427. WaTERPROOF GARMENTS, z Sone heme ae 

5428. Gas and Perroteum Enaings, G. ham, 


5429, Featune Sucar-caNe Mitts, M. Blake and J. 


ys We 
5480. Cast Meta Srittoons, H. Holecroft, London. 
5431. Mrrror and Warcs, R. A. Lehfeldt, —, 
2. AuToMaTic ELEcTRIC SECURITY Lock, E. Dd. 
Taylor, London. 
5483. Fixes for Letters, W. B. Palmer, Bristol. 
5434. Resvutt Oars for Foorsa.t, &c., H. Waterson, 


m. 
5435. Casep Frames for Sasues, T. 8. Jerome, Alder- 


0 

54386. Buttons, &c., H. Owen, Birmingham. 

5487. WoopEN Fioorine Biocks, C. ‘allworth, Man- 
chester. 

5488. Arr-TIGHT CLosER of Borruies, P. Orphoot, 
Edinburgh. ; 

5489. Nexpte Case, R. E. Fraser and J. Gillespie, 





South hag oeng ee 

5440, Gor CLUBs, bott chest 

5441. Pocket Knives, J. N. ™ ‘Shetheld. 

5442, GALVANIC nS . Bennett and F. A. 
Colley, Sheffield. 


= tag applicable to Scyrues, H. Perrins, 
mdon 
5444. Gas en Om Morors, F. Payne and T. Frost, 


5445, GAS-ENGINE Governors, D. Clerk, Birmingham 
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5446. Sroves, T. Barrow, Liverpool. 

5447. Carriers for Gor CLuss, B. Oldfield, Coventry. 

5448. Disinrectinc CLoruss, J. Illingworth, Halifax. 

5449. Ozone Macurne, B. J. B. Mills.—(F. M. Grum- 
bacher, United States.) 

5450. Preventine the Freezine of L:quip Conrents 
of Vessets, G. W. Hoglen, London. 

5451. Sewoxe Macuines, H. Beech, Oldham. 

5452. Copyixe Letrrers, J. Marshall, Manchester. 

5453. Crrcucarn Kxittinc Macuings, R. Wallwork, 
Manchester. 

5454. Secr-reep for Taraseine Macuines, J. R, 
Panton, Lincoln. 

5455. Apparatus for Dryixco Boots, &c, J. Brown, 

ndon. 

5456. PeramBucators, &c.,J. Finan, Liverpool. 

5457. Fire-gscapes, W. M. Streeter, E. Francis, and 
E. H. Croucher, London. 

5458. Recisterine Locks, W. Bartholomew, London. 

5459. ApyusTABLE Spanners, F. A. Miles and A. C. 
Arter, London. 

5160. PortaBLe Winp.ass, O. Witte, London. 

5461. FLexcece Coup.ine for Mera Pipss, J. Suydam, 
London. 

5432. mixep Sirk and Corron Yarn, E. Knowles, 
London. 

5463. MIpDLINGs Purir.gers, H. Simon, London. 

5464. Bortmnc Macuines, E. B. Donkin and F. H. 
Bacon, London. 

5435. Pipe Connections, G. Oesten, London. 

5156. CoLLapsiBLe Boxes, E. H. Archer, London. 

5437. Gear Case for Sarery Buicycies, J. Olney, 
London. 

5468. Funnevs, W. Holder, London. 

5469, Lurs-savine Kirz, W. E. Waythe. London. 

2470. PRePaRinG « BsevgeRaGE from Corres, L. E 
Kirmair, London. 

5471. Sroves, E. L. Louap, London. 

5472. Hotpine and Gratine CHeese, B. F. Gallotti, 
London. 

5473. Lypicatine the Resutt of Appition, &c., C. W. 
U. Adamson, London. 

5474. INcanpgscent Arc Lamp, A. Hirsch, London. 

5475. Centrirocat Bowers, M. R. Ruble, London. 

5476. CenTRiFUGAL Ixvectors, M. R. Ruble, London. 

5477. Burtpine Suips, B. Fischer, London. 

78. Jacguarps, M. Boudard and C. H. Crawley, 
mdon. 

5479. PuotocraPHic Suutrers, E. G. Brewer.—(Bari- 
quand and Marre, France.) 

5480. CanDLEsTicks, &c., E. W. Cooper, London. 

5481. ApverTisine, H. T. Martin, London. 

5482. Game, I. Subzbacher, London. 

5483. Tents, J. Rudolph and J. Keidd, London. 

5484. Sanp-BLast Apparatus, O. Laramy, London. 

5485. Openrve and Ciosixc Carriace Winpows, H. 
Jansen, London. 

_ Bicycie Stanps, H. Westenberg and E. Menke, 


on. 

5487. Curr Cup, 8. C. Fowler, London. 

5488. WaLkino Stick, F. Jenner and L. W. Payne, 
London. 

5489. CommunicaTinc between Rartway PassENGERS 
and Escrve Drivers, &c., F. Watts and F. West- 
gate, Romford. 

5490. Savine Lirs at Sea, F. Watts and F. Westgate, 
Romford. 

5491. Arracuinc Lapets to Luccacr, A J. Perry, 
London. 


2'st March, 1892. 

5492. \Non-ENTANGLING Sarety-pin, E. Binns, Wilsden. 

5493. WaTeR-cLozet Disinrector, E. Carter, Sidcup. 

5494. Dicorne Poratoss, J. 8. Warburton, Preston. 

5495. Watcu Keys, W. Whitehead, Manchester. 

5496. Gavuce for Composirors, G. Isaac, Great Yar- 
mouth. 

5197. Boor ATTACHMENT to Prevent Suippine, W. E. 
Plummer and W. M. Kermode, Bradford. 

5498. ELecrricaL Pitot, C. A. Stevenson, Edinburgh. 

5499. Prosectites, E. Davies, London. 

5500. Conveyine and Loapine Coat, W. Baxter, 
Sheffield. 

5501. Rerarntnc Doors in a Lockep Position, J. 
Goodwin, Longport. 

5502. Nexpuss, R. Clark, Stockton-on-Tees. 

5503. Drepeinc Macuinery, A. B. Brown, Glasgow. 

5504. SHow-caRD Ho.per, J. E. Lewis, Manchester. 

5505. Dasu Pots, J. Horsfall and F. R. Clarke, Man- 
chester. 

5506. BLANKET-wasHING and Printinc Macuing, J. 
Pollard, Manchester. 

5507. Lames, H. Darwin, Glasgow. 

5508. Heatine, Dryive, and Cootinc Grain, J. Back- 
house, Liverpool. 

5509. Steam Traps, A. Bradshaw, Accrington. 

5510. SELF-TRIMMING Roor-DECKED VESSEL, E. Craggs, 
Middlesbrough. 

= . ARRANGING SHUNT Crecuits, W. 8. Hedley, 

5512. PorTaBLe Oven for Front of Fire, C. Remmett, 
London. 

5513. The Society Cicaretts, R. F. White, London. 

5514. WaLkinc-sTick and UmpBre.ia, J. Greenwood, 
London. 

5515. Recutatinc Device for Carsons, J. Jergle, 


London. 
5516. Ho_iow Tires for Waee.s of Crcugs, J. Johnson, 
ndon. 
5517. OpHTHALMOscoPgEs, A. W. and H. V. Down, and 
H. Ferrier, London. 
5518. Drii-Baace, H. A. L. Barry, London. 
5519. Bicyctes and Tricycies, &c., T. W. Barnett, 
London. , 
5520. VENTILATED WATERPROOF MaTERIAL, J. Arm- 
strong, Forfar. 
5521. Manuracture of Boots and Sxozs, R. Nicholls, 
London. 
5522. Apparatus for Recreation, &c., W. Hutchings, 


London. 

5528. : rong for SurportTinc Lasts, W. Morrison, 

ndon. 

5524. TusuLar Keys, H. B. Thorp, London. 

5525. Sxirt Lirrers, R. H. Tookey, London. 

5526. Fiasnes, Siemens Brothers and Co. and F. Baily, 
London. 

5527. Brown Hoxttow Gtass, &., O. Imray.—(The 
Aktien Gesellschaft fiir Glasindustrie vormals F. 
Siemens, ——a 

5528. Corn-FREED TeLePHoneE, H. 8. J. Booth.—(C. 
Hermann, France. 

5529. Lawn SPRINKLERS for Water, W. Normanville, 
London. 

5530. Laprgs’ Dress Sranps, &c., E. Hornblower, 
London. 

5531. Tricycues, T. A. ve, London. 

5532. Piston and Vatve for Ain, F. W. Cannon and 
J. L. Smith, London. 

5538. Tennis Racquets or Bats, &c., H. A. Stuart, 
London. 

5534. Can Coup.ers, J. T. Jones, London. 

5535. WALKING-STICK and InsTRUMENT, G. Hiusser- 
mann, London. 

5536. Pipes for Smoxinc Toxsacco, &., T. J. Carter, 
London. 

5587. Gran WHEELS, E. W. Bliss, London. 

0538. Gas GenzraTinc Furnaces, &c., O. Ketchum, 
London. 

5539. Puriryinc ANTHRACINE, B, Willcox —(The Far- 
benfabriken vormals F. Bayer and Co., Germany.) 

5540. Cotourtnc Marrer, J. Y. Johnson.—(The 
Badische Anilin and Soda Fabrik, Germany ) 

554). Limeticat Jets, D. W. Noakes, Greenwich. 

5542. Bepsteap ADJusTMENT, R. Haddan. — (A. 
Dessauer, Germany.) 

5543. Movers’ Sarety Lamps, E. Grube, London. 

5544. Drawinec, &c., Liguips, C. H. Onions, W. 
Edwards, and J. Evans, London. 

5545. Pweumatic Tires, J. B. Torrilhon, London. 

5546. Exvecrrotytic Deposition of Coprrr, J. W. 
Swan, London. 

5547. Hinogs, A. J. Boult.—(C. Habenicht, Germany.) 

5548. Monkey Wrencues, A. J. Boult.—(A. B. Gund- 
lack and W. B Poulton, Canada.) 





5549. Saear Binpers, A. J. Boult.—(J. S. Mercer, 
Canada 


ada. 

5550. Skates, U. Wierda, London. 

5551. Arracutne Supports to the Epce of any VESSEL, 
W. J. Griffiths, London. 

5552. Door Curtains, F. H. Young, Birmingham. 


22nd March, 1892. 


5558. Razor Srrops, C. J. Glanvill, Sheffield. 

5554. Sreerine Gear for Snips, W. B. Creighton, 
London. 

5555. Casks or Tus3, G. Coutts, Manchester. 

5556. Dampine Yarn or Warp, H. Drake, Accrington. 

5557. Sreerinc Gear for Vessexs, «. J. Victor, U. L. 
Davis, and H. H. de Vos, Glasgow. 

5558. Frrercaces of Briwers’ Pans, &c., P. Lucas, 
Sheffield. 

5559. Heap Frames, D. Zimmer. London. 

5560. SoLpeR for ALUMUNICM, R. Heaton, Birmingham. 

5561. Composire Mitustong, W. 8. Sneade, Liverpool. 

5562. CLosinc and Securinc Raitway CARRIAGE 
Doors, G. T. Thornhill, Scotland. 

5563. SHape for Linincs of Groves, R. G. Pittard, 
Somersetshire. 

5564. Inrermirrent Suppty of Liquips, T. Thorp, 


Lan 

5565. Metratiic Borries and Vatves, E. T. Foerster, 
Birmingham. 

5566. Arm Cusnion Hat Povisners, F. E. Stead, 

ndon. 

5567. ComBrneD AsH-pan, &c, J. and A. Holt, Man- 
chester. 

5568. Cartpren’s Carriaces, C. F. Owen, Manchester. 

5569. Wire Ba ts, &c., J. Oswell, Liverpool. 

5570. Arn Compressors, A. H. Tyler and J. 8. E. de 
Vesian, London. 

5571. Dress-HoLpgers, T. M. Cannon, London. 

5572. Feepine Mecuanism, A. H. Tyler and J. 8. E. de 
Vesian, London. 

5573. Opentnc ComB:NaTION Enve core, A. E. Francis, 


on. 
5574. ee and Wassinc Wueat, J. Edge, Liver- 


poo! 

5575. Perroratep Fug, T. O. Dixon, Swansea. 

5576. Boors and SHors with Protectors, A. Lovell, 
Bristol. 

5577. Dersy Boots and Ssoss, A. Lovell, Bristol. 

5578. TuRNING Apparatus, J. Brierley and W. Howarth, 
Rochdale. 

5579. Dynwamo- ELECTRIC Macuines, J. Swinburne, 
Teddington. 

5580. Gripper and Gripper Dies, A. Dickinson, 
Darlaston. 

5581. Lerrer Box, W. Johnston and W. C. Lloyd, 
Birmingham. 

5582. CoLttectinc Dust, H. F. Horsnaill, Thornton 
Heath. 

5583. Picks, R. Burley, Glasgow. 

5584. Manvuracture of Boots, J. and J. H. Marlow, 
Northampton. 

5585. Movu.ps for Castine, W. 8. Malcolin, Glasgow. 

5586. Door Curtain Rop, J. A. Johnston, Glasgow. 

5587. Strrcarnc Cap Leatuers, H. Beech Oldham. 

5588. Formine the Bottoms of Stiver Cans, E. 8. 
Boocock, Bradford. 

5589. FitteRinc and Puriryinc Water, 8S. L. West, 
London. 

— ae Generators, J. H. and G. Kellett Brad- 


5591. Propetuinc Suips or Vesseis, R. P. Bev:s, 
mdon. 

5592. Ionrtrinc Apparatus, 8. Griffin, Bath. 

5598. Rack for Carps, A. Hildesheimer, C. W. Faulk- 
ner, and H.C. Hall, London. 

5594. Rack for Carns. A. Hildesheimer, C. W. and P. 
S. Faulkner, London. 

5595. Rats for Rartways, H. German, London. 

5596. Street Traps, G. Walker, London. 

5597. Propuctinc CoLouRED PHotocrapus, J. W. Mc- 
Donough, London. 

5598. Jorners’ Jopstnc Bencu, J. Anderson, New- 
castle-on-Tyne. 

5599. Dryisc and Coo.tinc Grain, J. Backhouse, 
Liverpool. 

5600. Stram Pumrs, D. Burns, Carlisle. 

5601. Hee Tips for Boots, &c., H. Courtney, Bir- 


ming! > 

5602. Startinc Gas Enoines, F. W. Lanchester, Bir- 
mingham. 

LAzING Open Sky icuts, 8. and E. Fawthrop, 

alifax. 

5604. Fastenine for Pires, W. W. Macrow, London. 

5605. Drivonc Gear for Cycies, N. Davis, Cheltenham 

5606. Fish Fryers, E. J. Austin, London. 

5607. Po.isninc Paste for Sroves, L. Wynberg, 
London. 

5608. Hat Suspenper, 8. J. Lulham, London. 

5909. Rattway SicnaLiine Apparatus, W. R. Sykes, 
sen, London. 

5610. Fouprnc Buiackrxe Sranps, J. A. Cranston, 
London. 

5611. CHECK-CONTROLLED Locks, J. R. Buckingham, 


on. 
5612. Detivery Nozzte for Water, F. Scholefield, 
London. 
5613. Pocxer Kxives, W. W. Pellett, London. 
5614. TemPpeRaTURE InpicaTor, C. Heirons, Twicken- 


ham. 

5615. ee the Epces of Lawns, H. A. Allen, 

mdon. 

5616. Sprinc Cups, W. V. Solomon and T. P. White, 
London. 

5617. Topacco Bacs, W. J. Cussen, London. 

5618. ALTERNATE CURRENT TRANSFORMERS, T. Boyden, 
London. 

5619. Non - conpuctinc Coverines, J. A. Fisher, 
London. 

5620. Firevicuters, F. A. Tagliaferro, A. A. Moore, 
and R. Campion, London. 

5621. PewHo.pers, &c., C. Cassavetti, London. 

5622. ComparRTMENT Bacs, W. A. Lorenz and W. H. 
Honiss, London. 

5623. Wee Tires for VeLocirepes, C, W. R. Duerre, 

mdaon. 

5624. Ventitatine Devices, A. J. Boult.—(C. Boechme, 
Germany. 

5625. Separatina OiLry Inxs from Gauze, W. P. 
Th ial J. Ly 4, d, ; 





Pp exico.) 

5626. GaRMENT Fasteninos, A. J. Boult.—(H. A. 
Francis, Can 

5627. GRINDING 
Jones, Liverpoo! 

5628. Rartway Covuptinas, A. J. Boult.—(H. Bunker 
and J. C. and J. H. McKeggie, Canada.) 

5629. Apparatus for Reerine Lue Saizs, R. Perry, 
Liverpool. 

5630. Boat-PROPELLING Apparatus, A. J. Boult.—(D. 
D. Grierson, Canada.) 

5631. . +a aaa &c., T. Ficker and G. E. Born, 

ndon. 

5632. Evastic Sipz Boots, M. L. Lion, London. 

5638. Topacco Pires and Cicar Tues, O. Grappin- 
Dalloz, London. 

5634. Switch Mecuanism, J. Y. Johnson._(N. Hiss, 
United States. 

5635. Putiey, J. Taylor, London. 

5636. Topacco Pires, J. W. Johnson, London. 

5637. PostaL Envetope and Cover, G. Searle, 
London. 

5638. Hop Kitns and Bacorne Srores, A. Hethering- 
ton, London. 

5639. ConstrucTiON of WHeEELs, A. W. Robinson, 
Sheldon. 

5640. Printinc Macuivery, H. E. Newton.—{ Messrs. 
R. Hoe and Co., United States. 

5641. Corset, Lona Mitchell, London. 

5642. Pzn-HoLpers, R. Garnell, London. 

5643. Hot-water Bortries, &c., T. Stanley, London. 

5644. Sasn Fasteners, A. Lamplough, London. 

a od — Batrerigs, L. Pyke and E. 8. Harris, 


on, 
5646. Decorticatinc Jute, &c., F. B. Fremerey, 
London. 


le 


Scuoor States, O. J. Owen and J. E. 





5647. Gas and other Frrrinos, J. Dungey, London. 

5648. Reoisrerine the Time of ARRIVAL of CARRIER 
Piarons, L. Lefebvre, London. 

5649. CiGakETTE Macuings, J. B. Underwood, London. 

5650. Mitkine Apparatus, ©. F. Kastengren, London. 

5651. Ore Roastino Fornaces, H. H. Lake.—(H. F. 
Brown, United States.) 

5652. Conpurts, H. H. Lake.—(The Thomson-Houston 
International Electric Company, United States.) 

5653. Sappves for Bicycies and Venicies, W. Bunker, 

ndon. 
5654. Dynamo-ELEcTRIC Macuinges, A. C. Reignier, 


ndon. 

5655. Evecrric Sarety Lamp, J. P. Rees, London. 

5656 Pipes for Smoxino, J. M. Jacobs.—( Messrs. W. B. 
Haas and Co., France.) 

5657. Pencits, A. A. Blandy, London. 

5658. Upriout Borver, A. ¥. Seebeck, London. 

5659. Evaporators for Dis11Luine Liquips, R. L. New- 
man, London. 
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5660. Fire-escare Batcony, &c., J. B. Chetwynd, 


mdon. 
5661. NeepLe Tareaper, W. Kingdon and 8S. Hern, 
mdon. 
5662. Socket, T. Groves, Birmingham. 
5663. anes for HoLpiInG ARTIFICIAL F188, H. L. Platt, 
mdon. 

5664. Pyxumatic Tires for Cycies, W. 8. Streat, 
London. 

5665. COMMUNICATING BETWEEN a Sup and the Saorg, 
H. P. F. Donegan, Cork. 

5666. Broocues, U. W. Holmes, Birmingham. 

5667. CanpLestick and Marca Receptacie, F. W. 
Dover, Sheffield. 

5668. Continuous TRAM Wacon for Conveyine Desris, 
J. Turner and G. Hone, Hornchurch. 

5669. Water Power Automatic Stoker, W. Thynne, 
Edinburgh. 

5670. Brtttarp Tastes, G. H. Wildsmith, Leeds. 

5671. VeLocipepes, E. P. Savage, London. 

5672. Srupio Camera Stranp, W. J. Boughton, Thet- 
ford, Norfolk. 

5673. Furnaces of Steam Generators, J. M. Stratton, 
London. 

5674. Fire Gratesand Stoves, A. Thornalley, London. 

5675. Tennis Pote Grounp Fittinos, W. G. Grenville, 
Birmingham. 

5676. Cuitpren’s Mart Carts, H. 8. Evans, Bristol. 

5677. Weicnine Apparatus, 8. Sharp, Manchester. 

5678. Jam Pump, W. R. Deacon, Bristol. 

5679. Sprina Purse, J. Barnes and H. C. Heard, Bir- 


5680. ms for Weavina, J. Lang, Preston. 

5681. ApveRTIsING Pocket Stamp AFrixer, H. T. Wells, 
London. 

5682. Sash Howpgr, J. White, Nottingham. 

5688. ARTIFICIAL Stone, T. arries, Aberystwith. 

5684. Brace Fasteners, H. L. B. Toobe.—(F. Wuertz, 
Germany.) 

5685. — Gvasps for Weavine, P. and W. Hartley, 

adford. 

5686. Separatine Stones, Mvp, &c., J. Walworth, 
Bradford. 

5687. Renperinc LeaTHER Goops WaTEeRPRoor, F. 
Riegert, Manchester. 

5688. Promotine the CrrcuLaTion of WaTER in Steam 
Generators, J. R. Rhodes, Manchester. 

5689. WATERPROOFING Skins, F. Riegert, Manchester. 

5690. Vatve Gears for Pumpinc Enornes, P. R. 
Bjoérling, Hitchin. 

5691. TrEeaps of Srapes, A. E. Stayner and W. Roberts, 
Sheffield. 


5692. Scarr Siipes, Steeve Links, &c., E. H. Durban, 
Birmingham. 

5693. Compinc Macaines, J. Thompson.—(J. Thorp, 
United States.) 

5694. Open Firepcaces, F. F. Bond, Huddersfield. 

5695. Removine Grease from Merta.uic Prates, J. 8. 
Tregoning and W. Evans, Lianelly. 

5696. Humiprryinc Yarns, J. T. Pearson, Burnley. 

5697. Suspenper for PLaques, &c., J. A. Haskell, 
Newport, Mon. 

5€98. Fire Licuters, J. Tattersall, Manchester. 

5699. Macainery Daivino Betts and Banps, J. Dick, 
Glasgow. 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Official Gazette. 


468,121. Dynamo-gLectric Macuing, £. Thomson, 
Swampscott, Mass.—Filed October 16th, 1890. 

Claim.—{1) The combination, in a dynamo-electric 
generator or motor, of a revoluble etic core 
having a number of polar extensions of like polarity 
and the stationary exciting coil or coils surrounding 
the core, with an exterior magnet structure made in 
sections fitted ether end to end and presenting 
poles of opposite polarity to the revolving et 
poles, generator coils surrounding said fixed poles and 
attached to the different sections, respectively, and 
means for removing and replacing the sections with 
their coils individually. (2) In a dynamo-electric 
generator or motor, the combination of a magnetic 
core having polar projections forming a divided multi- 
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lar consequent pole revoluble about an axis, and 
he exciting coils surrounding the core to one side of 
the polar projections, but inside the frame of the 
machine, with the exterior magnet framehaving poles 
an in front of which the consequent pole 
revolves and made in sections removable individually, 
and one or more rods passing through each section 
and having ends projecting to the frame of the 
e to wi they are secured, as set forth. (8) 

The combination of the revoluble core having — 
extensions of like polarity and the stationary exciting 
coils with the exterior fixed magnet frame made in 
ti fitted together end to end, with su ing 
rods ng through said sections and attached to the 
tramework of the machine, whereby they can be 
readily removed, and means for attaching the genera- 
tor coils to the fixed magnet ti and replacing 














them readily, as described. (4) The combination, in 
a dynamo electric aged or motor, of the end 
lates E E’, with the stationary sectional magnet 
rame, a transverse rod or rods passing through and 
supporting each section of said frame, and the taper. 
ing bolts securing the rods to the end plites, ag 
described. (5) The combination of the stationary 
magnet frame carrying the generator coils with the 
pole support consisting of a rim, the laminated con. 
sequent pole fitted directly around and secu:ed to the 
rim, and spokes connecting the rim with a hub on 
the driving shaft, for the purpose set forth. (6) The 
combination, in a dynamo electric generator or motor. 
of the stationary magnet frame carrying the gene- 
ee | coils with the revoluble consequent pole divided 
parallel to the plane of revolution into two or more 
portions separated from one another by an inter. 
vening ventilating space. 


468,146, Truck ror Venicies, D. L. Barnes, Chicayo, 
—Filed April 16th, 1891. : 

Claim.—(1) A side frame for trucks, formed of 
flanged pressed steel and having its ends raised 
above the centre t and carrying springs in said 
end parts above the axles and bearing against the 
side frame, thereby enabling the lowering of the 
transom, substantially as described. (2) A side 
frame for trucks, made of pressed steel and having a 
wide upper flange at the centre for the support of the 
trapsora at that point, substantially as described, 
(8) A side frame for railroad trucks, having its ends 








bent upward at the pedestal support and having a 
wide flange at the centre for the reception of the 
transom, substantially as described. (4) The pressed 
steel side frame for trucks, made of one piece and 
provided with kets for the reception of springs 
above the axle boxes and below the side frame, the 
said springs bearing inst the axle boxes and the 
side frames, substantially as described. (5) The com- 
bination of the side frames A, having a wide central 
flange, and the transoms B, rivetted thereto, substan- 
tially as described. (6) The pressed steel side frame 
for railroad trucks, provided with T-iron pedestal 
rivetted thereto, substantially as described. 


468,217, ANiMAL Suears, C. and H. Burgon, Malin 
Bridge, near Sheffield, England.—Filed April 24th, 
891 


Claim.—(1) In the herein described shearing or 
hie a ad 





clipping . tion, with the vibrating 
lever ha’ a crosshead or forked end pivotted to it, 
as described, the rocking base plate carrying the lever 


axis, and the adjusting screw or its equivalent for 
regulating the pressure of the cutters, of a spring 
interposed between the tail end of the rocking base 
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plate and the said screw, substantially as and for the 
purpose specified. (2) In the herein described shearing 
or clipping hi the bination, w the 
vibrating lever and the rocking base plate vere 
the lever axis, of a spring applied between the rocking 
base plate and an abutment to cause the vibrating 
lever to press upon the upper cutters, as described. 


468,276. Hay Cap, J. H. Henn and H. M. Fulwider, 
Redmon, Ill.—Filed September 11th, 1891. 
Claim.—(1) In a hay cap, a series of links provided 
with eyes between their ends, hooks formed on each 
end of the said links, the upper hook being adapted 
to engage the eye of the next adjacent link, and over- 
lapping boards supported in the lower links, substan- 


[468.276] 





tially as shown and described. (2) In a hay cap, a 

series of links bent between their ends to form eyes, 

downwardly projecting hooks at the wu and lower 

ends of the said links, the upper hooks being adapted 

to engage the eyes of the next adjacent link, and over- 

la ig boards eee by the lower hooks, substan- 
ly as shown and described. 








Epps's Cocoa.—GRATEFUL AND Comrortine.— B 

a thorough knowledge of the natural laws whic 
vern the operati of digestion and nutrition, and 
y acareful application of the men os pte of well- 
selected Cocoa, Mr. Epps has provided our breakfast 
tables with a delicately flavoured beverage which may 
save us many heavy doctors’ bills. It is by the 
judicious use of such articles of diet that a constitu- 
tion may be gradually built up until strong enough to 
resist every tendency to disease. Hundreds of subtle 
maladies are floating around us ready to attack wher- 
ever there is = weak point. We ma poe deg Ay 
fatal shaft by keeping ours>:Ives well fortified with 
ure blood and a  gropety nourished frame.”—Civil 

le simpl; 





ice Gazette.—M y with boiling water or 
milk. Sold only in packets, by Grocers, labelled— 
“James Epps and Co., Homeopathic Chemists, 
London.” —ADvrt. 
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BUOYING AND LIGHTING TIDAL RIVERS. 
By W. H. Wueexsr, M. Inst, C.E. 
No. I. 


Tue lighting and buoying of the coast of this country 
is under the direction of the Trinity House, London. 
The completeness and efficiency of the buoys and light- 
houses of England is such as might be expected from a 
nation which has the supremacy over the rest of the 
world in maritime matters, and reflects the highest credit 
on their chief engineer, Sir James Douglas, M.I.C.E. So 
far as the lighting of the coast is concerned, it is only 
proposed to give a short account of the history and scope 
of the Trinity House and the other two allied bodies. 

The management of the buoys and lights of estuaries 
and tidal rivers devolves, with few exceptions, upon local 
harbour authorities. The information contained in this 
article is intended Posy to apply to this class of work. 

Information as to lighthouses and the larger class of 
beacon lights will be found in the paper contributed by 
Sir James Douglas to the Royal Institution, and printed, 
with illustrations of lighthouses and lightships, in THE 
ENGINEER of March 29th, 1889; and also in the paper by 
the same author on “ The Electric Light as applied to 
Lighthouse I]lumingtion,” in the fifty-seventh volume of 
the ‘“ Proceedings " of the Institution of Civil Engineers ; 
and in the treatise in Weale’s Series by Mr. Stevenson 
on “ Lighthouses.” A popular account of “ Our 
Seamarks ” will also be found in the book published by 
Mr. E. Price Edwards. 

The development of steam power for propelling ships, 
and the increased size of vessels employed, has necessi- 
tated the improvement of our tidal rivers. Ocean-going 
vessels which at one time discharged their cargoes into 
lighters for delivery up tidal rivers now traverse 
improved channels, and discharge their cargoes in docks 
several miles inland. This has called for a more exten- 
sive and efficient system of lights and buoys; and a 
channel must be made as easy to navigate in the dark 
as in the daylight tides. The change also of the material 
of which buoys are constructed, and the invention of new 
methods of lighting, have also tended to revolutionise 
the system that was in use a few years ago. 

Formerly the lighting of the coasts and providing sea- 
marks was undertaken by societies or private individuals, 
who obtained Royal charters giving powers to levy tolls 
on passing ships. The Trinity House Corporation com- 
menced its existence as a society, established at Deptford 
by charter in the reign of Henry VIII., for the p se 
of providing lights and beacons for the Thames and the 
southern district of the East Coast. Its full title is, 
“The Master Wardens and Assistants of the Guild of 
the most glorious and undivided Trinity and of St. 
Clement, in the Parish of Deptford, Strond, in the 
County of Kent.” Its first lighthouse was erected in 
1680. Owing to the large increase in the shipping of the 
Thames, the revenue increased much more rapidly than 
the cost of maintaining the buoys and lights, and large 
sums were annually dispensed in charity. Under an Act 
passed in William the Fourth’s reign, the power given 
under the ancient charters for maintenance of light- 
houses was withdrawn, and by this Act and the Merchant 
Shipping Act of 1854 the constitution of the Trinity 
House was enlarged. The entire duty of lighting and 
buoying the coasts of England and the river Thames 
now devolve exclusively upon the Trinity House. 

The Corporation consists of a Master, Deputy Master, 

nineteen acting Elder Brethren, and an unlimited number 
of Younger Brethren. The Master and honorary Elder 
Brethren are always elected on the ground of eminent 
social position. The Deputy Master and acting Elder 
Brethren are elected by the Court of the Elder Brethren 
from such of the Younger Brethren as are possessed of 
the necessary qualifications, and have obtained the rank 
of commander in the Navy four years previously, or have 
served as master in the merchant service on foreign 
voyages for a period of not less than four years. The 
headquarters of the Trinity House are in London, with 
branch establishments at Ramsgate, Harwich, Yarmouth, 
Cowes, Milford, and Holyhead. 
_ The tolls derived from the private lighthouses afforded 
in many cases a considerable revenue to the owners. 
The repayment of the money borrowed to pay the com- 
pensation required for the extinction of these private 
rights still entails a heavy charge on the revenue of the 
Trinity House. 

In addition to the care of the lighthouses, seamarks 
and buoys in the Thames and on the coast from Berwick 
to Carlisle, the Trinity House has the duty of examining 
— for and licensing the Thames and Channel 
pilots. 

The lighting and buoying of the Scotch Coast and of 
the Isle of Man is under the direction of the Com- 
missioners of Northern Lighthouses, and of the Irish 
Coasts of the Dublin Corporation. The lighthouses of 
both these Trusts are under the supervision of the 
Trinity House, and the sanction of this Corporation has 
to be received before the erection of any new lights. 
The Board of Trade has a general control over the three 
boards, and before any exceptional expenditure can be 
incurred, the sanction of this Board has to be obtained. 
The Trinity House and the other lighthouse authorities 
have also @ controlling direction over the lighting and 
buoying of all local authorities, and it is their duty from 
time to time to inspect all local lights, buoys, and beacons, 
within their jurisdiction, and report to the Board of 
Trade the result of such inspection, which reports are to 
be laid before Parliament. Before the erection by any 
local Harbour Authority of any new, or the alteration of 
existing lights, buoys, and beacons, the sanction of the 
Trinity House in England, the Commissioners of Northern 
Lights in Scotland, or the Corporation of Dublin in 
Ireland, must first be obtained. 
= alterations should also at once be reported to the 
ny erographical Department of the Admiralty, in order 

t the necessary corrections may be made on the 
charts issued by this department. The method of 





lighting and buoying estuaries and tidal channels is not 
subject to any statutable regulations, consequently a 
considerable diversity of practice prevails amongst the 
local authorities having charge of these. To vessels in 
charge of local pilots this is not of consequence, but it 
is obvious that if one universal system were in use it 
would be of great advantage to ships failing to obtain 
pilots, and to smaller craft using the navigation without 
their aid. 

To obtain as far as possible uniformity, a conference 
was held by representatives of the Board of Trade, the 
Trinity House, and the Admiralty, and the following 
code of regulations agreed to for adoption in all cases 
where the buoys come under their direct management 
and control, and was recommended for adoption by all 
local authorities. In framing these regulations the shape 
of the buoys was more relied on than the colour as 
distinguishing the different parts of the channel. It is 
unfortunate, as liable to lead to confusion, that in 
determining the right and left-hand side of the channel, 
the well-known rule that the right bank of the river is 
that to the right hand when going down the stream from 
the source to the mouth should have been departed from, 
and the right-hand side settled as that on the right 
hand when going up the channel. 


REGULATIONS FOR BuoyYING CHANNELS, 

The term starboard hand shall denote the side which would be on 
the right hand of the mariner either going with the main stream of 
flood or entering a harbour, river, or estuary from seaward ; the 
term port hand shall denote the left hand of the mariner under the 
same circumstances, 

Buoys showing the pointed top of a cone above water shall be 
called en and shall always be starboard hand buoys, as above 
defined, 

Buoys showing a flat top above water shall be called can, and 
shall always be port hand buoys, as above defined. 

Buoys showing a domed top above water shall be called spherical, 
and shall mark the ends of middle grounds, 

Buoys having a tall central structure on a broad base shall be 
called pillar buoys, and like other special buoys such as bell buoys, 
gas buoys, automatic sounding buoys, &c., sball be placed to mark 
special positions either on the coast or in the approaches to 
harbours, Xc. 

Buoys showing cn'y a mast above water shall be called epar 
buoys. 

Starboard hand buoys shall always be painted in one colour only. 

Port hand buoys shall always be painted of another character- 
istic colour either single or parti-colour. 

Spherical buoys at the ends of middle grounds shall always be 
distinguished by horizontal stripes of white colour. 

Surmounting beacons, such as staff and globe, &c., shall always 
be painted of one dark colour. 

Staff and globe shall only be used on starboard hand buoys; staff 
and cage on port hand; diamonds at the outer ends of middle 
grounds, and triangles at the inner ends, 

Buoys on the same side of a channel, estuary, or tide way, may 
be distinguished from each other by names, numbers, or letters, 
and, where necessary, by a staff surmounted with the appropriate 
beacon. 

Buoys intended for moorings, &c., may be of shape or colour 
according to the discretion of the authority within whose jurisdic- 
tion they are laid, but for marking submarine telegraph cables 
the colour shall be green, with the word “‘telegraph” painted 
thereon in white letters. 

Wreck buoys in the open sea or in the approaches to a harbour 
or estuary, shall be coloured green, with the word “wreck” painted 
in white letters on them. 

When possible the buoy shall be laid near to the side of the 
wreck next to mid-channel. 

When a wreck-marking vessel is used she shall, if possible, have 
hertopsides coloured green, with the word ‘‘ Wreck” in white letters 
thereon, and shall exhibit, 

By day: Three balls on a yard 20ft. above the sea, two placed 
vertically at one end and one at the other, the single ball 
being on one side nearest to the wreck. 

By night: Three white fixed lights similarly arranged, but not 

riding light. 

In narrow waters or in rivers, harbours, &c., under the jurisdic- 
tion of local authorities, the same rules may be adopted, or at 
discretion, varied as follows :— 

When a wreck-marking vessel is used she shall carry a cross- 
— on a mast with two balls by day placed horizontally not 
ess than 6ft. nor more than 12ft. apart, and two lights by 
night similarly placed. When a barge or open boat only is 
used, a flag or ball may be shown in the daytime. 

The position in which the marking vessel is placed with refer- 
ence to the wreck shall be at the discretion of the local authority 
having jurisdiction. 

On the establishment of electricity as a practical 
illuminant, its use for lighthouse purposes necessarily 
engaged the attention of the Trinity House. About the 
same time a considerable controversy arose as to the 
a merits of oil and gas as illuminants. The 
brilliant lights produced by a gas burner invented by Mr. 
Wigham, and used on some parts of the Irish Coast, 
obtained a very strong feeling in their favour by ship- 
owners. A 

The improvement in the use of oil by the burners 
introduced by Sir James Douglas, combined with the 
—— of its use, gave this illuminant great advantages 
over either of the others. The whole matter was referred 
by the Trinity House to a committee, and elaborate 
experiments were undertaken at the South Foreland, at 
a cost of £9000, for the purpose of investigating the 
relative merits of oil, gas, and electricity as illuminants. 
More than 6000 observations were taken, and the con- 
clusion arrived at was (1) that the electric light was the 
most powerful under all conditions; (2) that the quadri- 
form gas apparatus and the triform oil apparatus were 
about the same power when seen through revolving 
lenses, the gas being a little better than the oil; (8) that 
through fixed lenses the superiority of the gas light was 
unquestionable—the large size of their flames and their 
nearness together gave the beam a more compact 
Sonera (4) that the Douglas gas burner was more 
efficient than the Wigham burner; (5) that for the 
ordinary necessities of lighthouse illumination mineral 
oil was the most suitable and economical illuminant; (6) 
that for salient headlands and places where a very 
powerful light was required, electricity offered the 
greatest advantages. Subsequently a further scientific 
examination of the matter was made, based on the 
experiments already carried out, by Sir George Stokes, 
Sir William Thompson, and Lord Rayleigh. Their report, 
while more favourable to gas, implied that this was 
outweighed by the greater simplicity and economy of 





oil; that the electric light far exceeded the others in the 
amount of light it gave out even in fog and haze. For 
prominent positions, where the light is used to guide the 
mariners from a long distance, the electric light is now 
admitted to be unquestionably the best. For fixed lights 
not requiring the same far-reaching brilliancy, oil, from 
the simplicity, or rather absence, of all machinery required 
for its application, still holds its own; while in situations 
which are appropriate to the construction of per. | 
apparatus, gas has advantages, especially where a fixe 
intermittent light is required, by the facility with which 
the gas flame can be suddenly turned on and off. 

The navigable portions of tidal channels are marked 
out by buoys or beacons for day service, and by lights 
during the dark. These buoys and beacons are placed 
along the line of deep water or on prominent shoals and 
turns in the channels. No rule can be laid down for the 
distance apart at which buoys should be placed. This 
varies from a mile and a-half in a wide estuary, where the 
larger class of buoys are used, to a tenth of this distance 
in narrow river channels, passing through sandy estuaries. 
For trained channels beacons are generally fixed on the 
training walls. 

Buoys are known under the name of cone, can, nun, 
spherical, or pillar, according to their shape. The cone 
buoy floats with the broad part in the water, having the 
cone above the surface. The can buoy, on the other 
hand, shows a flat top above the water. The nun buoy is 
pointed at both ends, having the widest part in the 
centre, about the line of floatation; it is light and simple 
in construction, easily laid, therefore useful in shoal 
water where the buoys have frequently to be removed. 
The spherical buoy, as its name denotes, shows a sphere 
above the water. The pillar buoy is the shape of a can, 
having a pillar rising above the flat top. The method of 
making these different shapes useful as sea-marks has 
already been described in the regulations for buoying. 
Formerly buoys were made of wood, but as in the case 
of ships, wood has been superseded by iron, and now 
steel is almost universally used in the construction of 
new buoys. 

The object to be kept in view in designing the shape of 
a buoy is that it shall float upright, not only when the - 
water is still, but when subject to waves and tidal 
currents, and show as large a portion of the superstruc- 
ture as possible above the water. Long narrow buoys 
coming to a point, and having the moorings attached to 
this, even if riding upright in still water, almost invari- 
ably lie over when the tidal current is running, and roll 
considerably in rough water, making them bad sea-marks. 
By making the bottom flat and hollow, and so raising the 
point of attachment of the mooring, less strain is thrown 
on the mooring in rough weather. If the point of attach- 
ment is raised about half the depth of the floatation, the 
surface exposed to lateral pressure above and below is 
equalised. The buoy, therefore, when carried over by 
the current, has a tendency immediately to right itself, 
and if properly designed rides upright under all conditions. 

The larger class of buoys exposed to rough seas are 
divided into two watertight compartments by a diaphragm 
plate, which diminishes the liability to sink when injured. 
They may also be made more secure by having 
strengthening plates at the water-line, where the buoy 
is most subject to damage from being run into. The 
following may be taken as the strength of the plates in 
general use by the Trinity House. The steel specified is 
to have an ultimate tensile strength of 30 tons to the 
inch, and a mean contraction of not less than 50 per 
cent. at the point of fracture. For the larger buoys, 
spherical or conical, 12ft. and 10ft. in diameter, the 
plates are specified to be of the following thickness :— 
Spherical portion and bulkhead, ;;in.; waist, ;';in.; bilge, 
2in.; sides of the concave bottom, }in.; crown of bottom, 
3in. For the small buoys ranging from 8ft. to 5ft., the 
thickness is the same except the sides and concave 
bottom, which are Zin., and crown of bottom jin. The 
plates are single rivetted, the rivets having 2hin. pitch. 

The buoys are tested with water to a pressure of from 
5 lb. to 7 1b. per square inch. Buoys in sheltered estuaries 
and tidal rivers may be made of lighter plates than those 
in use by the Trinity House. Buoys are provided with a 
manhole in the upper part for the purpose of rivetting in 
the first instance, and for any subsequent repairs. For 
large buoys the cover should be jin. thick, with inside 
strengthening ring 2}in. by jin., the door being held in 
position by fin. set screws spaced 3in. apart. The joint 
is made with vulcanised india-rubber washer 2}in. by }in. 
The mooring ring, having 4in. eye, is made from Low 
Moor iron not less than 2in. diameter for the larger 
buoys and lin. for the smaller, and is rivetted to three 
cross bars or a strengthening plate 9in. in diameter by }in. 
thick, fixed to the bottom plate of the buoy by Zin. rivets; 
where there is a diaphragm the shaft of the ring is 
stayed to the plate. The cap at the top is made of jin. 
plate, to which is attached a lifting ring 1}in. in diameter. 
A brass ferrule is tapped into one of the plates fitted with 
screw plug, for the purpose of attaching fittings for 
testing the buoy. After the buoy is completed and tested 
it should be gently and uniformly heated, and while warm 
coated externally and internally with linseed oil, and 
afterwards when dry painted outside with oxide of iron 

aint. 

, The weight of a steel buoy of the Trinity House 
pattern, with diaphragm and strengthening plate at the 
water-line, 10ft. high and 7ft. 9in. in diameter, is about 
85 ewt., and of a buoy 8ft. high 22 cwt. The price at 
which they can be made may be taken at 35s. per cwt., when 
steel plates are worth £8 10s., making the cost of 10ft. 
buoy £61, and of 8ft. buoy £38 10s. For small buoys, 
the material, bearing a less proportion to the workman- 
ship, the price will be ter. 

The cone buoy shown in Fig. 1 is of lighter construc- 
tion, and has no dividing plate inside. The weight of this 
buoy, 10ft. high and 7ft. 3in. diameter, with side plates 
jin. thick, bottom plates jin., and upper ;%in., is 
173 ewt., and of 8ft. buoy is 13} cwt. 

The can buoy, Fig. 2, with crown plate jin., side 
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plates ,%,in., and bottom plate }in., weighs if 6ft. high 
5} cwt., and if 4ft. 2} cwt. 

The spider-legged buoy, illustrated in Fig. 3, shows 
very prominently above the water, and is adapted to 
mark the entrance to an estuary on the starboard side. 
When, however, there is much sea, this form of buoy is 
difficult to lay owing to the incumbrance of the legs. A 


steel buoy of this form 10ft. high only draws Qin. of | 


water, thus leaving nearly the whole of the structure 
above the water, and the buoy always maintains a vertical 
position. The buoy shown in Fig. 3 has plates of the 
following thickness. The side plates are }in.; crown 
plate, jin.; bottom plate, ;in.; hoop, 2}in. by jin.; legs, 
2in. diameter ; mooring ring, 4in. eye and 2}in. diameter ; 
eye of top ring, 2in. by 1}in. 
diameter, the weight of the 
buoy, 6ft. high and 5ft. 6in. 
diameter, is 8 cwt.1 qr. 13 lb., 
and of the hoop and legs 3 
ewt. 3 qr. 15 lb., and the 
cost £21 7s. 6d. 

Special shaped buoys are 
made for marking the en- 
trance to channels; of these 
an example of a pillar buoy 
is given in Fig. 4. The 
spherical buoy used by the 
Trinity House is shown in 








for attaching the chains to the rings of the sinkers. An 
example of a swivel is shown in Fig.7. The metal is 
fin. to jin. thicker than the chains to which they are 
attached. The weight of shackles for lin. and jin. chain 
is 28lb., and for jin. and gin. 131b., and for in. chain 
91lb. Buoy shackles are made with the eye swollen out, 
as shown by the top shackle in Fig. 7; this allows the 
buoy freer movement and causes less wear. In this 
example, the bolt of the shackle is retained in its place 
where it passes through the shank by an oak pin. 
Smaller shackles are made with screw pins. For 10ft. 


buoys moored with lin. or jin. chain, a shackle 1}in. 
| thick, 10in. long, 4in. wide inside at the top, and 3}in. at 
' the bolt, which is 14in. by ljin., weighs 11 1b. 


For the 
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Fig. 5. 








For marking any danger- 
ous shoals or the junction of 
channels bell buoys are 
frequently used, the noise 
from these being heard in 
foggy weather when the buoy 
is invisible. The bell is 
attached to the top of a 
spherical buoy, four clappers 
being so hung to a frame 
that with the slightest roll 
of the buoy one of them is 
certain to hit the bell. The 
illustration in Fig. 6 is from 
a design of buoy 10ft. in 
diameter, used by the Trinity 
House. The upper frame is 
made of wrought iron tubes 
4in. diameter by jin. thick, 
a Tin. plate is secured to each 
leg and provided with india- 
rubber buffer for the clapper 
































to strike against. The 
clappers are of wrought 
iron, the ball weighing 14)]b., 
turned and forged to the end 
of arod liin. diameter. The 
forked ends of the clappers 
are forged with solid steel 
eyes. The clapper has two 
points of suspension, and 
therefore acts without guides. 
A full-sized bell buoy weighs 
about 65 cwt., and costs 
“£150. It requires an inch 
chain and 24 cwt. sinker 
to hold it in place, if there 
is much run of tide. 

Buoys require cleaning 
and painting at least once a 
year, and in some situations 
more frequently. Tar with- 
stands the corrosive action 
of the salt water better than 
paint, and this may be 
used for the black buoys. 
For those marked in colours, 
the special paints made by 
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the Silicate Paint Co. or the 
Torbay Paint Co. resist the 
action of the salt water 
better than the ordinary 
paint having lead for a basis. 
These buoys should be gal- 
vanised. 

Buoys are moored by 
chains held in place either 
by sinkers or mushroom 
anchors. The length of 
chain allowed may be taken 
generally as from two to 
three times the depth of the 
water at high water in which 
the buoy is moored. With 
plenty of chain the buoy is 
less subject to sudden jerks 
in rough weather. If the 
chain is too short, not only 
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is a greater strain thrown Elevation oO Section Elevation. " Section. 
on the buoy, but it is apt to Bell * Buoy Spherical Buoy 
drag its mocring and become Fig 6 Fig 5. 


displaced. The 10ft. buoys 

require, in exposed situations, 

a lin. chain, the links of which are 6in. x 8}in., proved to 
a strain of 18 tons. For the next sized buoys 7in. chains 
may be used, having links 5}in. x 3°15in., proved to a 
strain of 13 tons. For the second-class buoys, 6ft. to 8ft. 
high, jin. chain is sufficient, with links 8°75in. x 2°25in., 
proved to a strain of 7 tons, and for small 4ft. buoys, 
in. chain with din. x 1°8in. links, proved to a strain of 
43 tons. Where the buoy and chain lies dry at low water, 
6 fathoms of chain is generally sufficient. The weight of 
the lin. chain is 54 lb. per fathom, of the Zin. 401b., Zin. 
21 Ib., and din. 14 1b. 

The chains are furnished at the end next the buoy with 
swivels, to allow of the free play of the buoy without 
twisting the chain, the swivels being coupled to the ring 
of the buoy by shackles; similar shackles are also used 





second sized buoys moored with jin. or jin. chain, a 
shackle lin. thick, 8}in. long, 3}in. and 3in. wide, with 
bolt 1jin. by jin., weighs 7 Ib. ; 

For coupling the chains, screw shackles with straight 
sides, Fig. 8, weigh for lin. thick 3 lb., and for #in. thick, 
2lb. For buoys using in. chain, shackles jin. 
thick, Tin. long, 3in. and 2}in. wide, with jin. screw bolt, 
weigh 8} Ib. The swivels weigh respectively for first 
size, 1Zin. thick, 28 lb.; second size, 13 Ib.; small size, 
9lb. The Trinity House buoys are held in position by 
cast iron sinkers, Fig. 9. These weigh from 14 to 16 cwt. 
for the 8ft. and 10ft. buoys. The mushroom anchor 
shown in Fig. 10 is a very effective mooring, and rarel 
drags. The mushroom part is of cast iron, and the shi 
of wrought iron. The large size, 2ft. in diameter, with 








Qin. shank, 8ft. bin. long, and 3}in. eyebolt, metal in 
thickest part 1jin., weighs 1} cwt. The second size, 
1ft. 6in. in diameter, with 2in. shank, weighs 1} cwt., and 
the third size, 14in. with 1jin. shank, weighs 3 cwt. A 
buoy when properly moored seldom breaks adrift. The 
greatest danger arises from ice, when large drifts are sent 
out of the rivers at the breaking up of a long and hard 
frost. 

Mooring buoys.—In Fig. 11 is given an illustration of 
a wrought iron floating mooring buoy for fixingin a tidal 
channel. The pilates are jin. thick, single rivetted, with 
lin. overlap, the rivets having 2}in. pitch. The 
manhole is fastened to the plate with jin. bolts, bedded 
on with red lead. The — or centre bar is 8in, 
diameter, passing through the buoy in a tube, so that the 
buoy can revolve round the spindle. There are two Bin. 
wrought iron mooring rings lft. 3in. in diameter. The 
chain has 2}in. stud link. This buoy weighs 8 tons. 

The mooring to which the buoy is attached consists of 
cast iron screw having flanges 4ft. in diameter, 9in. pitch, 
with shaft 5in. in diameter, and 3in. wrought iron 
shackle, with 4in. bolt. The weight is about 214 cwt. 
The screw is screwed into the bed of the channel from 
8ft. to 10ft. deep, where the soil is fairly good holding 
ground. In soft and yielding soil it may be necessary to 
go down 15ft. to 20ft. The screws are screwed down 
with the mooring chain attached by means of a wrought 
iron shaft, having a socket at the bottom fitting on to the 
square head of the screw, and keyed at the top to a 
capstan, fixed upon a platform, laid upon two barges 
placed side by side. The shaft is made in lengths of 
10ft., connected by key joints. 








AN ELECTRICAL ORGAN BLOWER. 

Tue organ in Holy Trinity Church, Upper Chelsea, 
was built by Messrs. éf W. Walker and Sons, of Francis- 
street, Tottenham Court-road. It stands in a spacious 
chamber forming the end of the north aisle, and has two 
10ft. speaking fronts, facing south and west. The instru- 
ment is specially rich in diapason tone, there being four 8ft. 
te) diapasons on the great, two on the swell, and one on 
ramp, The wind, which is distributed at four different 
pressures, is supplied by powerful feeders placed in a base- 
ment immediately under the organ. These feeders are 
worked by three hydraulic engines and an electro-motor. 
The pneumatic lever is applied to the great and swell organs, 
and the couplers in connection with them. The solo organ 
and pedal organ are wages by means of an improved tubular 
pneumatic action. The draw-stop action is also pneumatic. 

In consequence of the fact that sufficient has been 
allowed by the architect, the organ builders have been able 
to keep the great, swell, solo, and choir organs all on one 
level, whereby an even temperature has been secured. 

The contents of the organ, which may fairly rank as one 
of the finest in London, are as follows :— 


Great Organ, Compass CC to A in Alto, 58 Notes. 


Solo Organ, Compass 


1. Double open diapason metal .. .. .. .. 58 .. 1l6ft. 
2. Open diapason large .. .. .. «.. «. « 58 .. 8ft. 
8. Open diapason medium eo sé 58... «= Sft. 
4. Open diapason small .. .. .. .. «- 58... = Bft. 
5. or. (small — open diapason) .. 58... 8ft. 
6. Stopped diapason Re . 

(Wald flute treble) ** oe. da eos ce 
cs ob. ae @0 ap ov os ae «2 Me os Se 
ee en rT er 
9. Twe te: Vad: beled an Se oe ed eg ee Ga 

WO. Fifteemth .. .. 22 os oc cc cc co of 8B op Bt. 
11. Mixture—three ranks... .. 174 
3B. TWGNS 2. ce te es 68 .. 8ft. 
13. Double trumpet .. .. .. «. oo 1 .. Hh 
14. Clarion mixture—three ranks .. . 174 
Choir Organ, Compass CC to A in Alto, 58 Notes, 
a ee oe ee ae ee 58 .. 8ft. 
2. Dulciana .. .. .. 58 .. 8ft. 
8. Lieblich gedact .. 58... 8ft. tone 
4. Gemshorn.. .. .. 58 .. 4ft. 
wR oc en. oe. <n co 68 .. 4ft. 
6. Harmonic Gemshorn .. 68 .. aft. 
7. Open diapason ww ww ww ee oe te |= we SL 
Swell Organ, Compass CU to A in Alto, 58 Notes, 
1. Double diapason .. is. oe ~~ -_ 1é6ft. tone 
2. Open diapason . 8ft. 
3. Horndiapason .. .. oe 8&8 8ft. 
4. Stopped diapason.. .. - 58 8ft. tone 
5. Echogamba .. .. .. a” ae 8ft. 
6. Vox angelica .. »- Sft. 
7. Principal .. .. ee | 4ft. 
ESS wb No 56 ey. 9s 90) on 52 Oe Oe 4ft. 
I ne ee Se te “ac ws ge os ‘ce 2ft. 
10. Mixture—four ranks .. .. .. -. 283 
11. Clarion mixture —three ranks .. oo am 
12. Contra fagotto Se ee - = 16ft. 
oe ee ery eee oo ©6888 8ft. 
BO, GER cc cs ce cs ce ee ce oe ce Sft. 
CC to A in Alto, 58 Notes. 
1. Harmonic Flute .. - 58 8ft. 
2. Clarionet .. .. .. 58 8ft. 
3. Orchestral oboe .. << os ates 3s a os. Se 
eS Oe eee rr era 
5. Dulciana flute... .. 58 8ft. 
6. Lieblich flute .. .. 58 4ft. 
7. Harmonic Piccolo .. ee 
GB, DUR oc’ dc oe se 68 .. 8ft. 
an additicnal 


Pedal Organ, CCC to F, 42 Notes (carried up 
octave to complete super-octave coupler). 


1. Double open diapason.. .. .. .. wood 42 82ft. 
2. Open diapason ee bi | S see. 
3. O dia) me ee 
4. ain... ‘ ss oe OR cy: CR Com 
5. Violoncello 42... Sit. 
6. Trombone.. .. tn rae ere ee 
Couplers, de. 
1. Swell to great. 7. Choir to pedal, 
2. Swell to choir. 8. Super-octave to swell. 
8. Solo to great. 9. Super-octave to pedal. 
4. Great to pedal. 10. Sub-octave to swell. 
5. Solo to pedal. 11. Tremulant to swell. 
6. Swell to pedal, 12, Tremulant to solo. 
5 Composition pedals to great. 
4 ” »  toswell, 
5 Pneumatic pistons to great. 
4 oe - »  toswell, 


The hydraulic blowing apparatus originally provided for 
this organ was found to be at times useless on account of the 
water pressure in the mains failing, and as at such times the 
instrument was rendered inoperative, it was decided to instal 
a supplementary electrical blowing apparatus, worked from 
the mains of the Chelsea Electricity Supply yon wa This 
has been carried out by Messrs. Easton and Anderson, elec- 
trical and general engineers, of Whitehall-place, S.W., and 
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Erith Ironworks, Kent, and may be described as follows:—It 
should be first stated that the apparatus was not intended to 
supply the complete full organ, though, as a matter of fact, 
it very nearly will do so, and as it was only intended as a 
stand-by, in order to simplify and cheapen it all the wind is 
pumpe at the highest pressure, and afterwards reduced in 
the reservoirs to the other pressures in use on the organ. It 
therefore does not pretend to be the most economical arrange- 
ment that could be devised. Space was limited, and therefore 
the arrangement had to be designed to suit circumstances, 
and so it could be improved in several respects were conditions 
suitable. The apparatus consists of three cast iron blowing 
cylinders, 18}in. diameter by 18in. stroke, arranged hori- 
zontally, but one on top of the other, in a wooden framework 
containing the valve-boxes and wind trunk leading to the 
first regulating reservoir. The pistons of the cylinders are 
connected by suitable connecting-rods, &c., to a three-throw 
wrought iron vertical crank shaft, turning in bearings fixed 
to the other end of the frame. This shaft is driven at the 
bottom by worm gearing in a cast iron case,and makes about 
fifty-five revolutions per minute. 

The motor is of the Whitehall type, capable of giving out 

about 4-horse power with ease; and it drives the worm 
through the medium of a magnetic clutch, consisting of a 
short wrought iron cylinder keyed to the spindle with a deep 
concentric groove turned on its face in which a coil of fine 
insulated wire is wound, the ends of which come out through 
holes in the back to two brass insulated contact rings, on 
which a pair of brushes press conveying the current to the 
coil. A similar arrangement is fitted to the worm shaft, and 
on switching the current on to these two cylinders they 
attract one another, causing sufficient friction between the 
faces to enable the motor to drive the worm. When the 
current is cut off the clutches cease to attract one another 
with sufficient force to drive; and then a small spring 
between them comes into play, separating the faces so that 
they do not rub together and heat when the motor is running 
light. 
a should be explained that the arrangement described was 
arrived at after some experimenting, and answered well; 
though in future cases with experience now gained, probably 
one clutch and coil acting on a plain driving plate could be 
satisfactorily designed to do the work. The clutch is operated 
by a sliding contact on the first regulating reservoir, so 
arranged that when it is empty the clutch is active and the 
motor drives the pumps. hen nearly full contact is broken 
and the clutch leaves go, stopping the pumps but allowing the 
motor to run on light, absorbing very little current. As the 
wind is used the reservoir sinks; and when nearly empty 
contact is again established, and the pumps work once more. 
The magnetic-friction clutch allows a little slip at starting, 
and prevents any jar from coming on the reservoirs. 

The current is turned on to the motor by the organist 
through the medium of an automatic device. At his right- 
hand side at the bottom are two stop knobs, one marked 
“Hydraulic ” the other ‘‘ Electric.” To turn on the water 
he draws the former out. If the water fails to pump, he 
replaces it and draws the electric knob. This completes a 
circuit through a small electro-magnet wound with fine wire, 
and taking an infinitesimal current to energise it, which 
attracts an armature on a counterpoised lever, making a 
contact from the main through a series coil wound outside 
the shunt exciting coil on the motor field magnets through 
the motor armature and back to the main. The motor has 
now commenced to run, and as soon as it has attained a 
given speed the back electro-motive force will have risen 
sufficiently to enable another small electro-magnet to attract 
an armature on a lever, with an adjustable counterpoise, 
and in so doing make one contact and break another, which 
has the effect of cutting out the series coil on the magnets of 
the motor, and so permitting it to get away at full speed, 
the shunt coil on the magnets now supplying all the magne- 
tisingenergy. The series coil thus acts as a starting resist- 
ance, and helps the motor to start under load as it has to 
do. For stopping—when the stop knob is pushed in, the first- 
described small magnet loses its power, and the counterpoise 
on its armature lever breaks the main circuit, and conse- 
sequently stops the motor. 

The automatic contrivances are placed in a mahogany case 
on an enamelled slate base in the warming furnace room, 
together with two of Prentice’s patent cut-outs, which open 
the circuit if an undue load comes on the motor from any 
cause, and so prevent accidents. 

The apparatus works very satisfactorily, and is generally 
used for the morning services on Sundays. 








RAILWAY EXTENSION IN NEW SOUTH WALES. 


BrroreE the close of last year we received—through the 
kindness of Mr. S. Pollitzer, C.E.—three volumes containing 
the Transactions of the Royal Commission which met in 
Sydney in April, 1890, with the following object, ‘“‘ The exami- 
nation of the several proposals which have been made for 
extending the railway accommodation into the city of Sydney, 
the inquiry to be primarily in view of the present circum- 
stances of the Colony, and the present wants of the city 
population; and secondly and independently, in view of the 
progress of the country, the extension of the metropolis and 
its suburbs, and increase of population within the next 
twenty years. Further, to include in such inquiry the 
expediency of bringing into existence such suburban lines as 
may be necessary in connection with the main railway 
system. Also, the expediency of connecting Sydney with the 
north shore by a bridge not obstructing the harbour naviga- 
tion, and to forward the result of such inquiry to the 
Government for their information.” A superficial perusal of 
these documents led to our notice on page 11, January Ist, 
and having now gone through them again, we may add a few 
remarks, although the result of the inquiry is hardly striking 
enough to be of general interest. 

Not less than thirty-five separate schemes were submitted, 
most of which embodied a railway starting from the Redfern 
Station in a northward direction east of Darling Harbour, 
and weer Dawe’s Point or Macquarie Fort. Herea 
tunnel or a high-level bridge would carry the railway across 
to Milson’s Point on the North Shore. Some of these 
schemes contained railways west of Darling Harbour, with 
bridges to the North Shore in these localities. Seven schemes 
were then selected for further consideration, and eventually 
upon the reports of the Government officials, Mr. W. T. Foxlee 
and Mr. H. Deane, it was decided on Octcber 10th that the 
Scheme put forward by the Railway Commissioners, of a 
railway extension from Redfern Station to Hyde Park, be 
adopted. This scheme is shown on the small map of Sydney 
Which we print herewith. With regard to a further extension 








of the railway, it was decided on November 14th, “ that it is | 
inexpedient at present to connect the North Shore with | 
Sydney by means of a bridge or tunnel, but the Commission | 
is of opinion, upon evidence before it, that if it should be 
found necessary to connect North Shore with Sydney, it 
should be by means of a high-level bridge.” 

In their Report, dated March 6th, 1891, the Commission 
cousider it undesirable to make suggestions as to the design 
of the bridge, in the event of a high-level bridge being erected | 
within the next twenty years, but recommend a bridge in | 
one span or in two spans, of 500ft. to 700ft, and with a clear | 
height of 160ft. | 

There were eight suggestions and designs for the North | 
Shore Bridge, seven of which are stated to be on the principle | 
of the cantilever, and one on the lines of the Broo sus- | 

nsion bridge. Five designs are among the published | 

rawings, but they are not sufficiently clear to enable us to | 
form a correct opinion as to the system of construction, with | 
the exception of Mr. S. Pollitzer’s design, of which, there- 
fdre, we give an outline sketch. 

Mr. Pollitzer says in his report that he has taken the Forth 
Bridge as a model, but that his bridge has certain advantages 
in respect of the position of the centre of gravity of the struc- 
ture. If we understand him rightly, he means that, since 
the end of the land arm of his double cantilever is lower than | 


adopted the conical and ctirved tube of the bottom member 
of the Forth Bridge cantilevers, as also the circular tubes in 
other members, shown with thick lines in oursketch. With 
regard to this mode of construction, it may be remarked 
that if the engineer thinks that the great difficulty of making 
efficient rivetted connections at the junction of cylindrical 
members with each other, or with rectanguler ones, is 
balanced by the little reduction of wind pressure on account 
of the cylindrical surface, and if he tackles this difficulty 
successfully, he puts himself outside the reach of criticism. 
But one might fairly ask, Is it worth while? 

Rarely is an engineering structure—even of such general 
excellence as the Forth Bridge—so perfect in all its details 
that they may still serve as a model ten years after its 
conception. 








PAPER BARRELS. 


THE applications of paper in the manufacture of various 
articles ee mechanical strength and resistance to 
bending and breaking forces has increased to a remarkable ex- 
tent in the past few years, and its employment for tubs, bottles, 
packing cases, and barrels has been many times proposed and 
tried. By means of some comparative simple apparatus the 
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MR. POLLITZER’S PROPOSED SYDNEY NORTH SHORE BRIDGE 


the end of the water arm, while in the Forth Bridge they are 
equally high, the centre of gravity of his bridge is lower than 
that of the Forth Bridge. That is so, but it has the effect of 
bringing his land arms much nearer the ground. The incon- 
gruity of the enormous structure with the dry ground com- 
paratively close under it, is, therefore, more striking, 
especially as two arms out of four are in this condition, 
whereas in the Forth Bridge, strictly speaking, only one out 
of six is so situated. By supporting the land arms on several 
piers much metal might be saved. 

Another advantage claimed is the lowering of the centre of 
gravity, by making the columns of the pier inclined towards 
each other instead of parallel. We cannot see why this 
should be so, unless it were in consequence of having omitted 
the upper part of the bracing. This leads te the question, 
Was this bracing omitted in order to remove any elements of 
uncertainty in the distribution of strains; and if so, why was 
not the lower bracing omitted also? Perhaps Mr. Pollitzer 
may not know that the Forth Bridge has been criticised on 
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MAP OF SYDNEY 


account of several of these elements of uncertainty. In the 
side piers it would have been better, from this point of view, 
to omit the bracing or to make a single support instead of a 
double cne; the central—Inch Garvie—pier, where a double 
support is necessary, would be better without one of the 
diagonals, or with the two differently placed. In the canti- 
levers, a single system of bracing would be better than a 
double one. 

This does not ma that the Forth a ¢ may not be a very 
strong structure, but that in respect of economy and of 
modern practice it might be a better one; and it is not easy 
to see why the original design—see THE ENGINEER, Dec, 13th, 
1889—which is in several respects better than the final one, 
was not carried out. If, however, in the latter the two outer 
cantilevers were needlessly constructed identical with the 
four other cantilevers, or | the two side piers similar to the 
central pier, this may have been done on account of the 
advantages of uniformity; but in Mr. Pollitzer’s case, where 
there is no central pier, and where the two outer cantilevers 
are already different in outline from the two inner ones, there 
is no such reason, and more attention might be given to 
questions of economy. Mr. Pollitzer has recognised the 
advantage of cantilever bridges that the two double canti- 
levers may be placed at an angle with each other in plan; 
and we believe that his claim of novelty, by having done so, 
is justified—but would it not be possible to avoid the angle 
by putting the bridge with single piers and with the outer 
arms shortened in a different position ? 

It may also be noted that Mr. Pollitzer in his design has 





manufacture of barrels for packing purposes, and for the 
transport of cement, chemicals, and other manufactured 
materials, has now been made commercially possible. We 
recently visited the works of the Universal Barrel Company 
at Boxmoor, Herts, wherein the process of paper barrel manu- 
facture, invented by Mr. J. R. Thame, is being carried out. 
The process departs in several respects from previous attempts 
in this direction, and is one which is comparatively simple 
in almost any paper mill. The company’s factory is an old 
paper mill of some historic interest, and known as the Two 
Waters Mill. A considerable part of the mill was, however, 
burnt down a few months after the Barrel Company com- 
menced its experimental work, and hence, although a large 
part of the old mill remains, it shows in some parts little 
evidence of its having been one of the first paper mills in 
England, and established in the reign of Elizabeth. Since 
that date it had, of course, been completely changed, although 
amongst the old machinery is an old water-wheel, and of 


| much later date a compound, or two-cylinder Wolf beam 


engine, made at Watford in 1856, by Tidcombe. 

In the manufacture of the paper pulp employed in the 
barrel manufacture, the waste paper, cardboard, &c., from 
warehouses, printing establishments—in fact, all kinds of 
apparently rubbish paper waste is used. This is sorted, and 
some put aside for special work—brown paper, for instance. 
The waste paper is passed into the trough of an ordinary 
beating engine, not of the latest date, and is there beaten up 
as in ordinary paper mills, until the mass assumes the pulp 
form. In some cases this material has added to it some new 


| material made from a Ceylon grass, treated in a steaming 
| boiler by the same method as that adopted in paper mills for 
| the treatment of esparto grass and similar materials. From 
| the beating engine the pulpy brown mass passes to a vat 


in which it is very much diluted, the pulp being thoroughly 


| diffused through the water by an agitator. After further 
| watering the pulp passes to the endless web-covered per- 


forated drum of a simple form of paper mill, the web passin 
along to a roller at the end of the machine. The perfora 
drum is partly surmounted by a hopper, a lip from which 
rests lightly upon the web. This hopper is kept constantly 
supplied with the watery pulp, the overflow from it being 
over the lip on to the web. The pulp in the hopper is covered 
with a small quantity of petroleum to prevent slight splash- 
ing where it runs in and to stop the frothing. As the pulp 
runs over the lip to the web on the perforated drum the water 
passes through and leaves a film deposit of pulp on the web. 
This film, as the web passes along, is taken up by a roller 
bearing upon the web, the roller being fitted with a remov- 
able and collapsible cylindrical exterior. By rotation this 
roller winds upon itself the thin film of paper pulp until the 
necessary thickness of about 0-4in. is obtained. The roller is 
then raised, and the pulp film on the travelling web is taken 
up by a second similar roller. The collapsible roll cover, with 
its coating of paper, is removed from the roller, collapsed, 
and the paper cylinder removed and passed into a drying- 
room, where they are dried at a temperature ranging from 
atmospheric temperature to 160 deg. Fah. The soft pulp 
cylinder is strong enough to support its own weight. It is 
stood upon a flanged ring, and at the top a light iron hoop is 
inse to maintain the circular form during drying. The 
hot-air apparatus consists of a chamber containing ninety- 
four 4in. tubes about 4ft. in length, heated by a fire burning 
half a chaldron of coke per day to dry 150 barrels, a 3ft. air 
propeller being used. When dry and hard they are passed 
into the trimming room, where the ends are cut off to the 
proper length. The barrel ends are made from the similar 
pulp put into moulds under presses; they are then dried. 
The thinner ends are cut from rolled millboards by a circular 
knife under a hydraulic press. A similar press is used for 
giving a squeeze, at about 700 1b. per square inch, to the 
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barrel ends which come from the presses already mentio: ed. a segment wheel and worm, so that all the movements apper- 


These are also dried in the drying stove room. 

After trimming the paper cylinders are dipped into a hot 
mixture of resin and resin oil in equal parts, and kept in 
about one minute. This makes them air and water-tight. 
The ends are then forced in, a light wood ring fastened 
inside the barrel end to keep it there, and two thin wood 
hoops bent round and fastened on by boys. The experi- 
mental works at Boxmoor turn out about 150 barrels per day, 


| 


chiefly used for cement barrels, but they are, we are informed, | 


being successfully used for transport of iodine and other 
materials which can only be sent in good barrels. From 
what we saw it would certainly appear that the manufac- 
ture is one which is capable of great development, and that 
the barrels or tubs can be made at very low cost. The owners 
are now adapting their paper cylinders to the manufacture 


be a wide application, for belts would drive them with less 
slipping than on ordinary pulleys. With suitable plant and 
designs it should be possible to produce them in paying com- 
petition with any of the imported wood pulleys which are 
being offered. 








IMPROVED VERTICAL LATHE. 


Is our “‘ Lancashire Notes” reference was recently made to 


@ massive vertical lathe, designed by Messrs. Hulse and Co., | 
Ordsal Works, Salford, and we are now enabled to give an | 


illustration from a photograph of this special tool taken before 
it was sent out of the works. This vertical lathe has been con- 
structed to deal with objects about 10ft. in diameter to 9ft. 
in height, and is composed of a massive bed with a circular V 
slide, upon which a large horizontal face plate fitted with 
gripping jaws revolves, the plate being fitted and bolted to a 
large vertical spindle with elevating mechanism enabling it to 
be raised clear and rotated at an increased speed as required, 
either for quickly setting work or polishing, &. The 
machine has two massive uprights upon which a cross slide 
is raised and lowered by hand or power to suit the varying 
heights of work to be dealt with. The cross slide carries two 
independent slides, each with self-acting traverse thereon, and 


carrying a self-acting tool slide capable of working vertically | 


or at any required angle. 


The lathe is capable of turning | 


internally or externally in vertical, angular, or horizontal | 


planes, the self-acting being varied to any required extent for 
fine or broad cutting by means of a swing frame and change 
wheels. The face plate is rotated by means of an external 
spur wheel of large diameter and pitch, and this in combi- 
nation with other gearing provides double and quadruple gear 
powers afiording, in conjunction with a five speed cone 
pulley, ten changes in the rate of rotation. The lathe is 
entirely self-contained, even to the countershaft, and is a 
very massive and well-proportioned tool, weighing altogether 
45 to 50 tons. The vertical tool slides, it should be stated, 
are counterbalanced, and the angular adjustment effected by 





taining to them may be actuated without fatigue. When 
required the machine may be fitted with a self-acting boring 
bar, so that a cylinder may be bored at the same time as the 
flanges and facings on its exterior are being machined by the 
cross slide tools. 








ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS. 


France: Agricultural implements.—The United States’ 
Commercial Agent at Limoges reports :—The Department of 
Agriculture in France holds every year ‘Concours Régionals,” 
or fairs in the different agricultural regions. Prizes are given, 
medals awarded, and different tests made to develope the best 


1 i ' . ; 
of paper rimmed pulleys, and for this purpose there ought to | nape te esl pe e es ~ ag pecans 


prising to note the very poor display of machinery, though 
the best houses in France were represented. There were 
several foreign manufacturers represented, but the only prize 
awarded was given to the Planet Horsehoe and Cultivator 
Company, of Philadelphia, in a trial against fourteen com- 
petitors. The following American agricultural machines and 
implements, if properly introduced, would find a most 
excellent market in France:—First, there is a good demand 
for good mowers, reapers, and binders. All the mowers on the 
ground but two were American; the exceptions being French 
and English, made after the — of patents that have ex- 
pired in the United States. They were one-third heavier, their 
construction was more crude, the workmanship was poorer, 
and their difference in price from those of American make but 
£1 0s.10d. Next in importance are hay tedders. Here the 
weather is so uncertain, and the soil so moist during the hay 
season, that it is absolutely necessary to keep the hay moving 
by turning and spreading, so as to have it dry enough to 
stack orhouse. The only tedder exhibited was heavy, poorly 
constructed, and impracticable in many fields. A good 
tedder would be a boon to French haymakers and find a 
ready market. Horse rakes are being used with considerable 
success. There are one or two manufacturers in France and 
several in England, but rakes coming from the United States 
are preferred, being cheaper and more easily worked by man 
and horse. There is a decided call for hand tools of 
American make over others, because they are better made, 
lighter in weight, and better wood is used ‘4 the handles. In 
many rough, rocky, and uneven places, where a machine 
cannot be worked, it is peeps: ew use a scythe. The style 
generally used here has a very short, heavy blade, much like 
what is used in the United States for cutting brush; but it 
would probably be easy to demonstrate the advantages of a 
scythe and snath, as used in America, especially in cutting 
the heavy grass of the lowlands. Hay presses are almost 
entirely unknown, though hay is bound in bundles, much like 
threshed-out or wheat straw,and sold that way. Hay 
presses worked by hand and horse-power can be marketed in 





France, but it will take some time and require care in the 
introduction. Threshers and cleaners are in good demand, 
Grain is usually threshed now by small companies, who unite 
in purchasing @ movable steam engine with thrashing ang 
cleaning attachments, who go around from farm to farm, 
The prices of the steam machines are from £311 to £629, 
Horse machines are rare, but would sell quite readily to 
smaller proprietors, who cannot afford steam power, although 
the manufacture of steam machines is extensive. Drills of 
an inferior kind, with limited and imperfect facilities for 
sowing all kinds of grain, are introduced into France from 
England. Machines which, in addition to sowing any kind 
of grain, have attachments for distributing chemica] 
manures and seed possess an advantage over heavier 
machines which do not sow regularly and are liable to get 
out of order. Ploughs and harrows are made in France in 
great variety, but all, as a rule, are modifications of the 
same pattern. Subsoilers and ploughs of that description 
are not well known here. Harrows are mostly manufactured 
in England, and there is only a call here for the cheaper 
qualities. Other models might be introduced. Cultivators 
and horseshoes are very much needed. The styles in 
ordinary use have been antiquated in the United States for a 


long time. Garden tools are needed, especially spades and 
shovels, the long- handled ones being generally preferred, 
avour. There is a 


Those with rounded edges are ee in 
great demand for wooden pails. Wooden measures of all 
sizes, after the metric system, are greatly in demand. 
Barbed and ribbon wire fencing has of late been in great 
demand. The supply comes mostly from England. There 
is a demand for all kinds of small tools, such as hoes, 
sep diggers, garden rakes, spades, &c. It is not recognised 
y manufacturers in the United States how necessary it is to 
have theright parties to introduce machinery of American make, 


France: Wages and food prices in Havre.—The United 
States Consul at Havre reports :—Wages are, for 


Per day. 
Hours. Amount. 
£8. da. £38. 4 
ne an ee 0 5 2 
SOO 058 2 
Brickyard employés, good moulders — 0 4 (3-0 4 10° 
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Beef, fillet, 0 
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Mutton, ham, without leg bor.e ss 

” ” with ” ” 
Pork, ham, entire ” 
- cured ” 


nd 
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” 
» loin ” 
» Shoulder, entire ” 
» Side ” 
Veal, breast, without bone * 
+» Ccutlet and steak ” 
Horse meat, steak |i ” 
» entire carcase ” 
Fish, cod, salt ” 
» Salmon, fresh ” 
Bread, best ” 
» Cheapest ’ 
Butter, prime ” 
» common ” 
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», Carolina os 5} 
Salt, fine > 1 
»» coarse a re 
Sugar-white coffee 1. 54 
Tea, black, best ve 8} 
és cheapest ,, 8 
Tea, Japan best vi 8 
~ cheapest ,, 0 
Tobacco is §4 
Coal, hard native, per ton 12 6 
» Soft ” ” ll 8 
» Cardiff ” 13 4 
Charcoal a 16 8 
Wood fuel, beech, per cord 0 
. elm im ek Oa a 15 0 
Petroleum, refined, per gallon .. .. .. 0 1 6 


The prices of meat are semi-wholesale; for smaller quantities 
prices are higher. A few articles so high in price here are 
still expo to the United States, where they are sold much 
cheaper, as by export all customs duties are rebated, and the 
local tax—octroi—which is by far the most burdensome, 1s 
also avoided. ‘Later advices say that since the new tariff, 
prices of food in France are higher, the retail dealers in many 
cases charging double the duty. 





* Piece work. + Nearly all Sails ener’ are not paid during 
time the ship is in her home port. {¢ And 1 per cent. of cars’;receipts. 
§ Pensioned on half-pay after twenty-five years’ service. 
|| After steaks are removed the better parts are made into sausages, 





which are also made from the flesh of donkeys, 
4] A Government monopoly with but one price for all qualities’ 
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{HE INSTITUTION OF NAVAL ARCHITECTS. 


Tue annual London meeting of the Institution of Naval 
Architects began at noon on Wednesday, the president, 
Lord Ravensworth, filling the chair, There was a fair 
attendance of visitors. The proceedings commenced with 
the usual routine business. The report of the Council was 
read, from which we learn with much pleasure that the 
finances of the Institution are in a satisfactory condition. 
«The Council last year announced its willingness to pre- 
sent a gold medal to any member or associate, not 
being & member of the Council, who should at the 
annual meetings read a paper of exceptional merit. This 
medal was awarded to Prof. V. B. Lewes, F.C.S., F.I.C., 
for his admirable paper on ‘ Boiler Deposits,’ read at the 
spring meetings. The Council has again offered a gold 
medal this year, to be awarded under similar conditions, 
put for a paper of exceptional merit to be read at either 
the spring or summer meetings.” Arrangements are in 
progress for holding a summer meeting, that held last 
year being a great success. 

Lord Ravensworth’s address was of much less interest 
than usual. In fact, the whole shipbuilding trade of the 
country is in too unsatisfactory a condition to encourage 
much speaking about it. This is very clearly shown by 
certain figures which he gave the meeting. In 1889 the 
gross tonnage launched was 410,000. In 1890 it fell to 
361,000 tons, while in 1891 a further drop reduced the 
total to 270,000 tons. As to freights, he pointed out that 
these were so low and coal so dear that only the most 
improved steamships, of not less than 8000 tons carrying 
capacity, could be made to pay. It is noteworthy that a 
great demand has arisen for sailing ships of large size. 
In 1887 the total tonnage built of sailing ships was not 
9 per cent. of the whole. In 1891 it was not less than 
95 per cent.—one ship out of every four. Lord Ravens- 
worth concluded with some comments on Admiralty 
beilers, and was pleased, he said, to see that, being in 
trouble, they had resorted to the engineers of the mer- 
cantile marine for advice and assistance. 

On the conclusion of the address, the first paper of 
the meeting was read. It was by Mr. Martell, of Lloyd's, 


On DivistonAL BULKHEADS AS APPLIED TO STEAMERS 
AND SAILING VESSELS, 

The author began with a sketch of the history of bulk- 
heads, which he did not trace further back than 1830, 
when they were fitted in H.M.S. Etna and Terror, Polar 
exploring ships. He then gave an account of the various 
enactments of Lloyd's Register Committee. He next 
dealt with the report of the Bulkhead Committee, and 
then proceeded to consider the sufficiency of bulkheads 
constructed under Lloyd’s rules. It was not unusual for 
persons having no accurate knowledge of the subject to 
express opinions that the bulkheads provided for by these 
rules would be found useless in the event of the vessel 
being bilged. In reply to such remarks, he might say 
that he knew of no authentic recorded case of a bulkhead 
so fitted having given way under a maximum pressure; 
but many cases can be instanced where vessels have had 
compartments filled reaching port in safety, due to the 
bulkheads withstanding the strain brought upon them. 
Amongst such cases may be mentioned thirty-three 
vessels which, after collision, grounding, or othercause, had 
one of the compartments filled with water, and reached a 
port of safety with the bulkheads intact. Of these nine- 
teen had been in collision with other vessels, and the 
remainder had been bilged from grounding or other 
causes. In each case a compartment had been filled 
with water, but the bulkhead was sufficiently strong to pre- 
vent rupture, and they all arrived at a place of safety, and 
were prevented from foundering, thanks to the efficiency 
of the bulkheads. The paper was illustrated by numerous 
and excellent diagrams and drawings of bulkheads and 
bulkhead doors. 

The discussion which followed was not of a character 
to interest engineers much. 

The second paper read was by Mr. J. I. Thornycroft, 


On StEeApYING VESSELS AT SEA. 

After reference to Mr. Froude’s theory, the author went 
on to say that the only cause of rolling which is im- 
portant to consider is the angular motion of the water or 
wave slope, and as this extends to such a depth in ocean 
waves that even the largest vessels do not penetrate to a 
depth at which the motion is sensibly different from the 
surface motion, the vessel tends to place her masts 
normal to the wave surface. It is only by the successive 
impulses of several waves that large angles of rolling are 
attained, and when a ship encounters a system of waves, 
of a period equal to her own natural period of rolling in 
still water, the mos ‘dangerous condition is reached. 
Under these circumstances the angle of rolling will 
increase until either the work taken up by resistance is 
equal to the work done on the ship per roll, or, failing 
this, she will turn over. To make a vessel steady we can 
reduce the work the waves individually do on the ship by 
taking from the stiffness of the vessel. But if this has 
already been done, as far as is consistent with the other 
qualities required, the only method then available is to 
increase the resistance to rolling. The resistance due to 
& vessel's own form and surface depends on angular 
velocity, and is consequently very cult for small angles 
of roll, and this is a defect which allows considerable 
rolling to be caused with a very small disturbing force, 
when this is isochronous with the vessel's natural period. 

By moving the centre of gravity of a ship a resistance 
may be obtained which is iekapendans of angular velocity, 
and by so doing it is possible to balance the wave effort, 
pols angular motion, this being the most desirable 

The author then went on to describe the manner in 
which his controlling gear works. If we imagine a 
vessel remaining upright among waves, while near the 
centre of gravity of the ship we place a short-period 
pendulum suspended so as to move with little friction, 
this will follow the change in the apparent direction of 





gravity without appreciable loss of time, so that any 
change in the wave angle and apparent direction of gravity 
cannot take _— without due warning, which will indicate 
the time and amount of the disturbance. It is therefore 
only necessary to make the motion of the ballast bear some 
particular and constant ratio to the motion of this short- 
period pendulum to keep the balance true. The inertia 
of a heavy mass will cause some loss of time, as we can 
only use a limited force for its control, but it is possible 
to accelerate the phase of motion and overcome this difti- 
culty, so far as to get good results. In order to test the 
apparatus at sea, a tank for ballast was fitted under the 
cabin floors of the steam yacht Cecile; this revolved 
about a shaft, and was free to turn completely round the 
axis, which was inclined aft as much as the space avail- 
able would permit. The motion of the ballast was con- 
trolled by a water cylinder having loaded valves in 
passages communicating between its two ends. These 
valves limited the resistance to motion offered by the 
water on the piston, which was connected to a crank on 
the shaft. This water cylinder was also available for 
giving motion to the ballast, and for that purpose it was 
fitted with a valve for distributing water under pressure. 
The mechanism for actuating this valve has already been 
referred to; care was taken to make it as prompt in 
action as possible, and it was found that no appreciable 
loss of time in the action of the gear occurred in this 
part of the apparatus. The yacht on which the apparatus 
was fitted for the trials displaces about 230 tons, and the 
moving ballast, being eight tons, represents about 34 per 
cent. of the displacement. The stability of this vessel is 
so great that this weight, when displaced from the centre 
line as far as possible, only inclined the yacht about two 
degrees, and the results obtained must be viewed in rela- 
tion to this small angle, and not with regard to the 
relative weight of the ballast and total displacement. 
The first experiment made at sea was in rough weather. 
The yacht Cecile left Shoreham harbour on March 10th, 
1891. There had been a severe gale and blizzard in the 
night, and the wind was still blowing hard; with sea on 
the port quarter the vessel rolled about 18 deg. each way. 
After passing the Owers lightship the apparatus was 
started, and the effect was to reduce at once the angle of 
rolling to about 9deg.; and in order to make sure that 
this was not due to changing the course of the vessel, a 
circle was turned, and it was found that the good result 


* 


BALANCE 





mae 


WEICHT 





was maintained throughout. The annexed sketch shows 
the controller in plan. The heavy quadrant is moved 
backwards and forwards athwartship by the hydraulic 
cylinder. 

The annual dinner of the Institution took place at the 
Holborn Restaurant on Wednesday evening. The Earl of 
Ravensworth presided, and amongst the guests present 
were Lord George Hamilton, M.P., Sir E. Reed, M.P., 
Adwiral Sir John Hay, Sir N. Barnaby, Admiral Colomb, 
Admiral Mayne, Sir R. Dixon, Mr. W. H. White, Mr. F. 
Laing, and Captain Le Clerc. 

The President, having given the toasts of The Queen”’ 
and “ The Prince and Princess of Wales and the other 
Members of the Royal Family,” proposed ‘The Army, 
Navy, and Reserve Forces,” and in doing so congratu- 
lated the Board of Admiralty upon what they had done 
in improving the Navy, both for offensive and defensive 
work, 

Lord G. Hamilton, in response, said it was true, so 
far as shipbuilding was concerned, the Navy had made 
great progress during the past three or four years, and 
they had succeeded in expediting the construction of 
ships. The Admiralty had to embark in an enterprise 
which anticipated the building of ships to the extent of 
an approximate cost of twenty-one millions sterling, and 
at the time that estimate was made not a single ship was 
planned; but such was the ability of the designers 
and technical advisers of the Board of Admiralty that 
the estimate had come out marvellously correct, not- 
withstanding the disturbing element of labour. The 
excess on the original estimate was less than 2 per 
cent. As to the future, all he could tell them was that 
they were now in the throes of incubating a new 
and large programme for the next five years, and the 
amount of money, assuming the estimate for the new 
construction remained the same, would be about 
£8,000,000 for the next five years. Extraordinary pro- 
gress had been made during the interval of four years. 
Chemists, designers, and engineers had been active in 
their particular sciences. New explosives and smokeless 
powder were facts which could not be ignored, as they 
were certain to take the place of the old-fashioned gun- 
powder within the next year or two; but metallurgists 
had been able to produce materials to resist the new 
explosives, while guns had been invented with a power 
which a few years ago would have seemed impossible. 
Passing from the question of the design of war ships, he 
went on to speak of the personnel of the Navy, attaching 
considerable weight to the value of the Reserve supplied 
by the mercantile marine. 

Admiral Mayne proposed “ The Institution of Naval 
Architects,” coupling with the toast the name of Sir E. 





Reed; and that gentleman having briefly responded, Mr. 
White, Director of Naval Construction, proposed “‘ The 
Visitors,” which was acknowledged by Captain Le Clerc, 
Dr. Anderson, and Mr. Wigram Richardson (Newcastle). 

Yesterday—Thursday—the morning papers were :— 
(1) “Notes on some Recent Experiences with Her 
Majesty’s Ships,” by Mr. W. H. White, C.B., F.R.8., 
Vice-president ; (2) ‘A Ram Vessel, and the Importance 
of Rams in War,” by Commander E. B. Boyle, R.N.; 
(8) “Whaleback Steamers,’ by Mr. F. C. Goodall, 
member. Models of the “turret deck steamer,” a highly 
improved whaleback, were shown by Messrs. Doxford 
and Co. 

At the evening meeting the first paper read was by Mr. 
Morrish “On an Approximate Rule for the Vertical 
Position of the Centre of Buoyancy.” Mr. Yarrow then 
read the highly-interesting paper which we publish else- 
where. The space we have devoted to it compels us to 
postpone our report of the discussion which followed it. 








GOVERNMENT MANUFACTURE OF OPEN. 
HEARTH STEEL IN INDIA. 

WE have often thought that, as the introduction of modern 
breech-loading ordnance into India rendered the use of steel 
projectiles—in lieu of the shells made of cast iron in the 
present factory there—a necessity, that some scheme would 
before long be devised for making cast and forged steel from 
local materials and with native labour; and the small open- 
hearth plant at the steel factory at Cossipore, near Calcutta, 
which is now rapidly approaching completion, shows this to 
be the case; and, as this is on somewhat different lines from 
those upon which previous attempts to make steel at Beypore 
and at Chandna were laid out, it is to be hoped it may prove the 
forerunner of other steel works, in which the steel scrap 
already awaiting disposal in India, the native ores—some of 
which are equal to the best English hematite—and the old 
worn-out steel rails, of which at present the East Indian 
Railway alone are selling 1000 tons per annum, may be used 
in the production both of steel castings and of mild steel for 
forgings and for rolling into light sections. After very careful 
investigation of the local circumstances and requirements, it 
was decided last year to erect an open hearth steel plant, 
consisting of one 3-ton furnace, with gas producers and the 
other usual! accessories, drying stoves for foundry moulds and 
cores, and annealing furnaces, the whole forming a complete 
steel foundry, including overhead traveller for carrying the 
ladles of steel over the whole of the foundry, and also a 
regenerative furnace for heating the blanks from which the 
shells are drawn by hydraulic presses. 

As coal suitable for gas producers is to be had at favourable 
prices on the spot, and, as previously stated, ore also, the 
only materials required to be imported from this country are 
the hematite pig iron, the spiegeleisen, ferro-manganese, and 
some silicon pig, together with, of course, ganister and fire- 
clay for repairs. It has been erroneously stated by some of 
our contemporaries that furnaces to be worked upon the 
basic system are in course of erection, but although this may 
be done in the future, we are able to state that at present it 
is not intended to use local pigs, such as the phosphoric iron 
made at Burakur by the Bengal Iron and Steel Company. 

Captain Mahon, R.A., the officer in charge of the Cossipore 
Factories, reported to the Government on the difficulties 
attendant upon the production of steel in India, and the 
best way of overcoming them by the introduction of European 
labour for the building of the furnaces, and by sending men 
—selected in India—to England for instruction in working 
open-hearth furnaces, and melting, and moulding, &c. All 
this has been done, and thanks to the perseverance which 
this gentleman has shown during the whole time that the 
scheme has been underconsideration, all preliminary troubles 
have been got over, and steel may be expected to be made at 
Cossipore by the end of the coming summer. 

Estimates of cost and designs to suit the site and local 
circumstances were prepared by Mr. Bernard Dawson, of 
Malvern, who has since supplied the necessary working 
drawings and materials, and recommended the employment, 
as bricklayer to build the furnaces and superintend the 
erection of the plant, of Mr. M. Wright, of Park Gate, 
Rotherham, who sailed for this purpose in December last. 

The importance of having a factory established in India 
able to supply such materials of war as steel shells and other 
projectiles will, in the event of the supply from this country 
being cut off by a European war, be easily recognised, and 
we shall hope at some future date to lay before our readers 
further information as to this little pioneer undertaking. 








ASH-NEXT-SANDWICH.—The sewerage and sewage purification 
works for Ash have just been completed. The system of purifica- 
tion adopted is that of the International Water and Sewage Purifi- 
cation Company. The engineers for the works are Messrs. C. H. 
Beloe, M. Inst. C.E., and Frank E. Priest, A.M. Inst. C.E., of 
Westminster and Liverpool; and the contractors were Messrs. 
G. H. Denne and Son, of Deal. 


THE SEVENTH ITALIAN AND First INTERNATIONAL CONGRESS 
of Engineers and Architects will be held at Palermo between the 
10th and 20th of the present month. The membership is open to 
all Italian and foreign engineers and architects, whether civil or 
military, who may notify their desire to attend, and send their 
subscription of 12 francs to Signori J. la Mensa and A. Burgio de 
Villafiorita, secretaries of the Executive Committee of the Congress, 
Porta Felice Piagetta S. Spirito No. 2, Palermo, The congress 
is divided into eight sections, as follows :—(1) Sanitary and 
building engineering; (2) civil and domestic architecture ; (3) 
roads, bridges, and tramways ; (4) railways, considered in regard 
to structure and working, both for civil and military purposes ; 
(5) hydraulics, fluvialtile and marine (a special marine section may 
be formed if sufficient papers are offered); (6) machinery ; (7) 
military engineering ; (8) geology, topography, and agricultural 
engineering. Meetings of the sections will be held in the ball of 
the University on Monday, 11th, beam 12th, Wednesday, 13th, 
Friday, 15th, Saturday 16th, Monday, 18th, and Tuesday, 19th of 
April. The inaugural meeting will be held on Sunday, 10th April, 
in the Exhibition building, and the closing one on the afternoon 
of April 19th. After the close of the Congress, a ten days’ excur- 
sion through Sicily, to all the more important classic and medieval 
monuments, has been arranged under the direction of Cavaliere 
Joseph Patricolo, the conservator of the national historic monu- 
ments of Sicily, commencing at Monreale on April 20th, and 
ending at Messina on April 30th. Palermo may be reached in 
three and a-half days from London, by way of Turin, Rome, 
Naples, Reggio, and Messina, and specially reduced rates have 
been arranged upon the Italian railways, for members of the 
Congress, from the northern terminal points at Vintamiglia and 
Modane, as well as from the principal Italian cities to Palermo 
and back, 
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ON BALANCING MARINE ENGINES AND THE | to the whole apparatus, excepting that portion which is suspended 


VIBRATION OF VESSELS. 
By Mr. A. F. Yarrow. 
ALL who are acquainted with the working of steamers provided 


by the elastic connection, and this, being heavily weighted, will 
not follow the vibratory motion of the stand. Now, if we place our 
instrument on the stern or any part of a steamer which is 
vibrating, and start the drum revolving, the pencil, being pressed 


with large power and of high speed, such as torpedo boats, | against the paper, makes a line, indicating the relative vertical 


torpedo boat catchers, and very fast passenger steamers, will be | 


sitions of the pencil and the paper, or, in other words, makes a 


familiar with the fact that they are subject to considerable vibra- | diagram which records the character and extent of the movement 


tion under some conditions, especially since the adoption of steel 
for shipbuilding and high piston speed. To overcome it is daily 
becoming a matter of increasing importance, as higher and higher 


| of that part of the ship upon which the instrument stands. This 
| instrument we call a vibrometer, and it has mainly been devised 
| by my friend, Mr. Nesbitt. 
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speeds are being continually demanded. 
laws which govern this vibration, and to the possibility of avoiding 
it, that I invite your attention this evening. 

I will first describe some experiments which we have carried out 
during the last few years, with a view to throw light upon the 
subject. At the outset we felt the want of some means of 
accurately indicating and recording the extent and character of 
vibrations, and therefore devised an instrument for the purpose. 


It is to a study of the; 


I believe the cause of vibration in screw vessels, when running 
in smooth water with their propellers well immersed, to be 
mainly due to the forces produced by the unbalanced moving 
parts of the machinery, such as the pistons, piston-rods, valves, 
gear, &c., excepting when it is the result of bad pec peryes | or 
bad state of repair. For example, as clearly pointed out by Mr. 
Barnaby in his treatise on ‘‘ Marine Propellers,” vibration may be 
set up by ascrew, the centre of gravity of which is out of the 


Fig. 2 


BOAT am 
boas ttdas, 
UNDER WEIGH aisdshes 


een 





FAST 
i 
BOAT | 
AT REST 


PROPELLER ON. 


it —— 


SLOW 


NO PROPELLER 





SLOW 
F 


FAST 


REVOLUTIONS AT EF 
ABOUT 270 PER MIN 


—<$<$<—<—$———} 
to Fig. 1, upon which are shown enlarged vibrom i 
which have been obtained from torpedo boats whey on seTam, 
when ee prom These diagrams represent a fair average o > a 
a hundred results. It will be seen that diagrams A and Al pid 
ay alike ; also diagrams B and B!, and diagrams () a 
1, A, B, and C having been obtained when the boat was a 
weigh with propeller on, and A}, B!, and C!, when the Vessel] val 
stationary, being without propeller. The engines were making 
exactly the same number of revolutions in each correspondin a 
of diagrams. Not only do these diagrams prove that the pS 
had nothing to do with the vibration, and that it was owing to vod 
working of the machinery, but it will be seen how greatly o ; 
investigation is facilitated by these facts, because experiment a 
be carried out with a boat at rest, and we know that the “—_ 


Fig. 3 
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results as regards vibration will be found under ordinary working 
conditions, 

It is a well-known fact that engines will impart their vibration 
to a boat at certain speeds much more readily than at other 
speeds, and it often happens that at full poe | a boat may be 
practically steady while at a slower speed the vibration is 
excessive, This is dependent upon the extent to which the move- 
ments of the reciprocating parts of the engine correspond with 
the period of vibration of the hull, which may be considered in 
this investigation as an elastic body. This is illustrated by the 
well-known fact that when soldiers are crossing a suspension 
bridge, it is often found necessary to avoid their marching in step. 
Some years since we had a boat in which severe vibration occurred 
at 200, 400, 600, and 800 revolutions per minute, but there was 
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none at the intermediate speeds of 300, 500, and 700. The 
diagrams on Fig. 2 show very clearly how the vibration varies at 
different speeds, and the variation that takes place in the extent 
of the vibration when passing from one speed to another. 

In a vessel such as a fast Atlantic liner, which is intended to 
run continuously at a nearly uniform speed—unless special means 
be taken to balance the machinery—it is of the utmost importance 
to carefully avoid the number of revolutions of the engines per 
minute keeping time with, or, in other words, synchronising with 
the normal vibration of the hull. This cannot be carried out in 
the case of war ships and others which are intended to run at 
varying speeds ; for if the speed of the engines be proportioned so 
as not to set up vibration at full speed, they will probably do so 
at intermediate or cruising speeds, and if they set up no vibra- 
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tion at cruising speeds they will probably vibrate at full 
speed. I believe it would be by no means a difficult matter 


centre line of the shaft, or it may be due to want of uniformity in 
the ition, area, or shape of the blades. These causes being 
avoidable by proper care, I do not propose to deal with them. I 
would, however, take this opportunity to observe that sufficient 
attention is not always paid to these points. 

From our experiments we have overwhelming proof that the 
vibration in a torpedo boat is precisely the same in extent and 
character when the screw is on, and the vessel driven by it through 
the water, as it is when the boat is stationary and the engines 
simply revolving without doing work, the propeller being removed. 
To prove that this statement is correct, I would beg your reference 


to determine in the original design, with fair accuracy, what speed 
of engine would be suitable to avoid: vibration being set up in any 
given design of hull. We frequently hear of propellers being 
changed in order to reduce vibration, and in many cases the change 
is made with advantage ; but it often happens that the improve- 
ment is not directly due to the altered shape of the propeller, but 
indirectly to the change causing an alteration in the number of 
revolutions of the engine, and thereby preventing them synchronis- 
ing with the natural vibration of the ship. We hear of hulls being 
strengthened or built stronger than would otherwise be necessary, 
with a view to reduce vibration. Doubtless this is done with more 


This instrument’] have here this evening for pee inspection. It has | 
been in use for the last six years, and is, I believe, trustworthy. | 
It consists, as will be seen, of a heavily-weighted drum, suspended | 
by elastic connections. This drum is provided with suitable clock- | 
work to cause it to revolve, and is regulated to make one revolution | 
per minute. Attached to an upright fixed to the stand of the 

machine is a pencil, which presses lightly against the drum, round | 
which a sheet of paper is wrapped, in the same manner as in an | 
ordinary indicator. It will be readily understood that if the base 
of this instrument be placed upon a platform or the deck of a 
vessel subject to vertical vibration, this movement will betransmitted 
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: due possibly not so much to the greater strength of 
or less sucCucher to the period of vibration being modified by 
bu tiffening, so as to avoid its harmonising with the movements 
wae machinery. Building vessels of greater strength than would 
Oerwise be necessary, With the object of avoiding vibration, cannot 
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‘* bob weights,” each of which is half as heavy as the parts to be 
balanced, that piece of mechanism will revolve free from vibra- 
tion, excepting that which is due to the angle of the connecting- 
rods, If we wish to place these weights at unequal distances from 
the crank—see Fig. 4—they must be proportioned to vary in 


will thus be seen to be a simple matter to proportion the bob 
— their stroke, and their position, to suit what may best 
work in with any design of engine. 

To sum up in a few words what must be done to avoid the effect 
of the momentum generated by the working parts being felt by 
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be considered a scientific method of dealing with the difficulty, if 
it can be proved that vibration can be avoided by other means and 
without extra weight, because extra weight of material added to the 
ship tends to handicap its speed. The true cause of vibration being 


weight be twice as far from the centre of the crank as the other, it 
will have to be half the weight of the other, the sum of the 
weights in this case being the same irrespective of their position. 


produced. If, instead of using bob weights, rotary weights of 
equal amount had been employed, having their centres of gravity 
in the same position as the centres of the excentrics, which give 
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weight inversely as their distances from the crank, that is, if one the hull, an equal momentum in an opposite direction should be 
| 


motion to the bob weights, the engine would still be balanced 
—s but would be unbalanced horizontally. 


I would now direct your attention to Fig. 6, showing the 
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due to the machinery, I think it will be admitted that the correct 
mode of dealing with it is to so design the engines that they may 
be steady within themselves and free from any tendency to cause 


the hull to vibrate. Asa further proof that the vibration is due to | 


the a I may mention that two years ago I made a passage 
to the United States in one of the very fast twin-screw steamers. 
I selected a berth in the central portion of the vessel, thinking it 
a good position for comfort, but the vibration was found to be 
80 excessive that after five days it was scarcely bearable to those 
passengers whose berths, like my own, were situated at the 
points of greatest vibration. The vibration was found to vary 
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If we desire to reducejthe stroke of these weights so as to obtain a 
| convenient length of 


estroke—see Fig. 5—we shall then have to 
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| calculation as applied to triple-expansion vertical engines. The 


most suitable itions are first determined for fixing the two 
eccentrics which give motion to the bob-weights, in this case the 
one lettered X being at the forward end of the engines and the 
other lettered Y being between the low-pressure crank and its 
valve excentrics. Each unbalanced moving part in the engine is 
then dealt with separately, as before described, and the position 
and amount of the 
weights necessary to bal- 
ance it ascertained, the 
stroke of the balance 
weights being taken, for 
the purposes of calcula- 
tion, as equal to the stroke 
of the part they balance 
in each case. For instance, 


periodically. When the two low-pressure pistons were descending take the middle-pressure 
at the same time it was excessive, but when one low-pressure | piston, piston-rod, &c., 
piston was ascending and the other descending it was entirely | lettered B, the unbalanced 
neutralised. So distinct was the vibration in my cabin that it was reciprocating parts of 


quite easy to count the number of revolutions of the port and star- 


rd engines, and we rigged up a temporary vibrometer on our | 


cabin side, which gave us ec indicating clearly the move- 
ments we were subject to, I believe all who have studied the 
subject of vibration in steamers will agree with me that man 
vessels which vibrate considerably are in consequence credited wit 
weakness, while in reality they are of ample strength, the fault 
resting entirely with the engines and not with the hull. Not only 
is this vibration a source of discomfort to passengers, but it clearly 
adds considerably to the wear and tear of the vessel. 

Let us consider exactly why an engine produces vibration. In 
an ordinary inverted engine the steam presses on the cylinder 
cover and on the piston, and from the piston the stress is trans- 
mitted to the bed-plate. Now, during the first half of the down 
stroke the upward pressure on the cylinder cover is greater than 
the downward pressure on the bed-plate to the extent of what 
is needed to set the reciprocating parts in motion, and this 
excess of upward over downward pressure lifts the engine bed 
and that portion of the hull to which it is attached. By a like 
train of reasoning it can be shown that during the latter half of 
the down stroke and the first half of the up stroke the tendency 
is to lower the engine bed; also that during the second half of the 
up stroke the tendency is to raise the engine bed. ‘T'o sum this up 
in a few words, during the upper half of the revolution the engine 
tends to lift the vessel, and during the lower half to depress it. 

he main principle which governs the whole matter may be thus 
summed up:—As no internal force can move the centre of gravity 
of a body, it follows that any tum g ted by steam 
Pressure in the moving parts, such as the piston, &c., must be 
attended by an exactly equal momentum in the rest of the ship in 
the opposite direction. 
th e will now pass on to consider how to design engines so that 

lon, may be perfectly free from vibration. For this purpose 
Please refer to Fig, 3, representing a single-cylinder inverted 
engine, which for the sake of simplicity we will assume has no valve 
gear. The revolving parts, such as the crank, crank-pin, and a 
Portion of the connecting-rod, can be balanced by means of rotary 
Weights in the usual way, and we then have only the vertical 
wabalanced parts, such as the piston, piston-rod, &c., left to deal 
= h. Now, if we have two excentrics set opposite to the crank, 
at equal distances from it, and of equal stroke to it, and these 
impart an up-and-down motion to weights, which we will call 














MODEL 


which weigh 162 lb., the 
balance required at X is 
found to be 81°81b., and 
at Y 80°21b., the stroke 
of each being 16in. Taking 
another instance, for ex- 
ample the high-pressure 
valve and its go-ahead 
gear, lettered E, weighing 
264°5 lb., the balance at, 
X is found to be 228°25 
lb., and at Y 36°25 lb., 
the stroke of each being 
5in. After dealing in a 
similar manner with al! 
the reciprocating parts, if 
we were to construct two 
uniform discs with each 
of the weights thus found 
pinned on in its proper 














ILLUSTRATING THE VIBRATION OF TRIPLE-EXPANSION ENGINES. 


increase their weight inversely as the stroke, that is, if we quarter 


the stroke the weight will have to be quadrupled, and so forth. It! from the centre. 


relative position, and 
place them respectively 
at X and Y, the engine 
would be balanced verti- 
cally. All the weights at 
X might be replaced by 
one large weight equal to 
the sum of them, and 
having the same position 
of centre of gravity, in a 
like manner the weights 
of Y may be dealt with. 
These are shown by the 
large black spots on the 
diagrams. These, again, 
might be substituted by 
larger or smaller weights 
as convenient, situated 
nearer or further from 
the centre of the shaft, 
the amount of the weight being in the inverse ratio to the distance 
It will be seen that in the present case the total 





APRIL 8, 1892 


pS 
~ 
& 
as 
rom 
és) 
A 
fe 
_ 
ee 
eH 





Aprit 8, 1892. 


————————————— 
—_—_ 


THE ENGINEER. 


VIBRATION OF TORPEDO 


Weight of all the balances equalled 740°25 lb, at X and 1178-15 1b, at 
y and the distance of their centre of gravity from centre of shaft 
was 1-O4in, and ‘28in. respectively ; these would be equivalent to a 
wey weight of 413 1b, at X, with its centre of gravity 1fin. from 
€ centre of the shaft and a rotary weight of 134 1b. ut Y, with its 
centre of gravity 2hin. from the centre of the shaft, these two 
be rt would balance the engine vertically, but would set up side 
vibration. ‘To avoid the latter and retain only the vertical effect 
the use of : 
boar vertical motion, and in the same relative position on the 
Shaft, are substituted. This method was adopted in the engines we 
shall refer to later on. 


experience in 


idee of A ah ape working. The exact amount, position, and 


bob weights equal to the rotary weights and having the | 
| sequently set up a rocking motion, 
| overcome, and in such engines this rocking motion we have to deal | 
Th . aa | with in addition to the vertical motion of the centre of gravity, 
© correctness of this mode of calculation is confirmed by | 


bob weights can be accurately calculated in the | should be chosen so as to minimise their weight. 


Fig. 13 


original design, and if they be made accordingly no vibrations will 
take place at any speed. The calculations are simple, but care 
must be taken that they are based on accurate data. To estimate 
the weights of the reciprocating parts from drawings is not suffi- 
cient, they should be ascertained by actually weighing the finished | 


| articles. | 


Triple-expansion engines with three cranks, although partially | 
balanced whenat rest, are very far from balanced when at work, owing | 
tothe distance between the various reciprocating parts, which con- 
which is the principal one to be | 


this vertical motion being due to the difference in weight of the work- 
ing parts of the three engines. The positions of the bob weights 
What weight ! 


BOATS 


may be necessary to avoid vertical vibration of the centre of gravity 
is constant, but what may be required to avoid rocking motion is 
diminished by an increased distance apart of the weights. In 
double-cylinder engines with the cranks at right angles it is a more 
pronounced galloping motion, é.e., a motion of a complex kind, 
being a compound of vertical motions of their centre of gravity and 
a rocking motion. In a single-cylinder engine the vibration of the 
engine is practically up and down ; but with whatever type of mo- 
tion we have to deal the same principle of balancing holds good. All 
forces causing vertical vibration can be neutralised by the use of 
bob weights, arranged to set up equal forces acting in an opposite 
direction. Some years ago we thought the vibration in triple- 
expansion engines was due to the difference in weight of the 
pistons, and with a view to balance them and, as we supposed, 
avoid vibration, we made each piston of the same weight in a first- 
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class torpedo boat, thus we prevented any vertical movements of | the disturbance of the water is so small as not to be noticeable in 


the centre of gravity of the engines; yet we found no improve- 
ment. This clearly indicates that the rocking vibrations are of 
more importance than the vertical vibrations in triple-expansion 
engines. R 

There is one feature about the vibration of vessels which deserves 
attention, viz., that it varies in intensity at different points in the 


| the photograph. Toshow how easily a boat of this description may 


be set vibrating when the number of impulses correspond to its 
natural period of vibration, I beg reference to Fig. 15, show- 
ing the vibration produced by simply one man springing on the 
stern. 

To further illustrate the system and prove its correctness, I have 


length of the bull; there are places where it is excessive, and | here a model corresponding to a triple-expansion engine; the 


places termed nodes, where it does not exist. I will now refer you 
to Fig. 7, representing some engines indicating about 1100-horse 
power for a first-class torpedo boat, 130ft. in length, by 13ft. Gin. 
beam, having a speed of from 22 knots to 23 knots, carrying a load 
of 20 tons. 


the two excentrics fixed on the shaft at each end, working vertical | 


weights of the pistons have been similarly proportioned to one 
another, asin our torpedo boat engines. It will be seen that the 
shaft is made to revolve by a flexible wire, so as to avoid the result 


| being vitiated by the mode adopted for causing it to revolve. This 
There is nothing special about the engines excepting | model engine is suspended by springs in order to be quite free to 


move vertically. You will notice when we set it going that unmis- 


Fig. 15 





bob weights. To the cranks were fitted weights sufficient tofbaiance 
them, the crank pins, and partially the connecting-rods. 
each connecting-rod was am | by rotary weights was deter- 
mined by its weight and the lateral movement of its centre of 
gravity; what remained unbalanced was balanced by the bob 
weights worked by the excentrics, their stroke and weight being 
calculated as already explained when describing Fig. 6. Experi- 
ments were made with this boat in the Thames and also in the 
West India Dock. We tried her 
under three conditions—(1) Without 
any balance weights whatever, as 
engines are usually constructed ; (2) 
with balance weights on the cranks 
only; and (3) with balance weights 
on cranks and bob weights. The 
amount of vertica] vibration at the 
stern as obtained in the river is 
given on Fig. 8, together with en- 
larged vibrometer diagrams, from 
which it will be seen that the results 
corresponding to the three condi- 
tions show a vibration of #{in. as 
usually made, ?fin. with balance 
weights on cranks, and in. with 
balances on cranks and bob weights. 
I have not the slightest doubt, from 
more recent experience, that this 
small vibration that remained could 
still further be reduced, and in fact 
practically avoided altogether, by 
taking greater care in accurately 
ascertaining the weight of all moving 
parts. The foregoing trials were all 
made at 248 revolutions per minute, 
which corresponded in this boat to 
the speed producing maximum vibra- 
tion, that is to say, when the move- 
ment of the engine synchronised to 
the greatest extent with that of the 
boat. I believe that the vibration 
of the largest Atlantic liner can in 
this way be practically overcome by 
the expenditure of a few hundred 
pounds, if carried out in the original 
design. Bob weights proportioned 
and arranged as already described 
may be reduced in amount if wished, 
being substituted by a rotary balance 
weight equal to such reduction ; this, 
however, must not be carried out to 
an extent to produce sensible side 
vibration. 

Thinking it would be of interest to 
the meeting, and in confirmation of 
the statements put before you, I 
propose to throw on the screen a 
series of instantaneous photographs, 
taken while our experiments were 
being carried on. In all cases the 
revolutions were 248 per minute, and 
it is the ripples on the water pro- 
duced by the vibration of the t 
to which I would direct your atten- 
tion. Fig. 9 shows the effect at the 
bow without any balance weights 
as usual in producing ripples on 
the water due to the vibration of the hull. Fig. 10 shows 
the effect with bob weights and balance weights on cranks as 
described. Fig. 11 shows the effects at the stern in pro- 
ducing ripples with the engines constructed as usually made 
at 248 revolutions, and Fig. 12 represents the effect under pre- 
cisely similar conditions, excepting that the balancing weights 
are inuse. Fig. 13 gives a broadside view without balance weights, 
from which not only can the disturbance of the water in the imme- 
diate vicinity of the boat be seen, due to its vibration, but the 
points where the vibration is the greatest, and the position of the 
nodes where there is no vibration. Fig. 14 shows the boat under 
exactly the same conditions with balance and bob weights, in which 
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takeable vibration is at once set up. The rotary weights, such as 
crank, crank pin, and lower ends of connecting-rods, are all care- 
fully balanced by balanced discs, and consequently this vibration 
is due entirely to the vertical moving parts. We will now connect 
the bob weights on each side, the amount, stroke, and position of 
which have been arrived at by a similar calculation to that already 
described. The effect of these bob weights in completely avoiding 
the vibration will be clearly seen. 
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VIBROMETER 


In conclusion, I would desire to thank those members of my staff 
who have been occupied with me in carrying out these experiments 
—Mr. Crohn, Mr. Ne esbitt, and Mr. Marriner—for the able way in 
which they have assisted me in the investigation I have had 
the honour of laying before you this evening, which, I hope you 
will consider of interest. 








Firty cents per pound is, according to American 
pers, now the price for aluminium in large quantities in the 
nited States, 
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LEGAL INTELLIGENCE, 
HOUSE OF LORDS. 


(Before the LoRD CHANCELLOR, LORD Watson, Lorp Hersc 
LORD MACNAGHTEN, and LorD FIELD.) =m, 
THE ANGLO-AMERICAN BRUSH ELECTRIC LIGHT CORP 
LIMITED v. KING, BROWN, AND COMPANY, 


THis appeal from a decision of the Scotch Cor “ner 
involv. a very important question with Brine vd Senin 
machinery for generating electricity for electric lighting and other 
purposes. The case was argued on behalf of the appellants aoe 
gy py en 5 
eir LORDSHIPS now delive udgment, affirmin, int 
of the Scotch Courts and preneuasing against the wets en 
patent. ° 

The LorD CHANCELLOR gave judgment, 

LORD WatTsoON followed and remarked that the appellants 
assignees of Brush’s patent of 1878 for improvements in apparatus 
for the generation and application of electricity for lighting 
plating, and other purposes, The patent originally included tw. 
different dynamo-electric apparatus, now known respective] ° 
the shunt and the series-shunt ; but in 1882 the appellants i A 
become aware of the fact that their shunt-winding machine had 
already been fully described and claimed in Clark’s patent of 1875 
amended their specification by disclaiming that part of it which 
related to shunt-winding, and limiting their claim to the series 
shunt. In this appeal they complain of a decision of the First 
Division of the Court of Session, affirming an interlocutor of the 
Lord Ordinary, by which he reduced and set aside their letters 
patent as amended by disclaimer on the grounds, inter alia, that the 
series-shunt apparatus therein described had been published 
in Varley’s patent of 1876, and also that there had been prior 
public user. I have no hesitation in holding that Varley’s speci. 
fication sufficiently describes both the shunt and the series-shunt 
machine. The first sentence in the passage already quoted con. 
tains an accurate representation of shunt winding. The electricity 
developed by the machine is to be ‘‘ diverted,” which is the word 
used in the appellant’s specification to denote bifurcation, into two 
parts, one for magnetising, and the “remaining portion” for 
producing light. These expressions plainly refer to a single 
current of electricity generated by the machine, which is to be 
split into two currents, one for excitation of the magnets 
and one for work, an arrangement which, according to 
the evidence, embraces all the essential features of a shunt 

hi The sent which follow appear to me to describe 
the series-shunt with equal accuracy. They commence with the 
statement that there are several ways of ‘ live this,” that is, of 
obtaining a circuit of excitation and an electric lighting circuit 
from a single current, by dividing it into two portions, The 
method preferred is to make both circuits pass round the magnets 
that of greater resistance being employed for excitation only, 
whilst that of lesser resistance excites the magnets, and also does 
the work of lighting. The series-shunt is evidently treated 
as a mere modification of the shunt system; and [ think it might 
be reasonably regarded in that light by the patentee. The altera- 
tion in the banical arrang t of the apparatus is in 
itself trivial; and the possibility of thereby obtaining such 
a constant potential as would, at a future date, suffice for the 
eae of incandescent lighting was not present to his mind. 
here might, as one of the witnesses suggests, still remain room 
for a patentable improvement upon the series-shunt as described by 
Varley, consisting in an adjustment which would insure a high 
degree of constant potential. No such possibility is indicated 
either by Varley or in Brush’s patent of i878. In the argument 
addressed to your Lordships, counsel for the appellants laid much 
stress upon these words occurring in Varley’s specification :—‘‘ The 
insulated wire composing the helices is connected to the insulated 
wire surrounding the soft iron magnets of the machine, and is 
usually inserted in the circuit of greater resistance.” They main- 
tained that the necessary result of giving effect to that direction 
would be to deprive the apparatus contemplated by Varley of all the 
characteristics of series-shunt winding. The point does not 
appear to have been pressed in the Courts below; at least, it 
is not noticed by any of the judges. In the absence of evidence to 
support the appellants’ contention, I have come to the conclusion 
that the adjustment thus indicated might affect the constancy of 
the volume of electricity conveyed by the electric light circuit, but 
that the apparatus would still be a series-shunt-winding machine. 
These reasons are sufficient to dispose of this appeal; and I desire 
to express no opinion upon the matter of prior public user. The 
argument of the appellants satisfied me that the question was one 
upon which I should “gen not to form any conclusion without 
hearing counsel for the respondents. I therefore concur in the 
judgment which has been moved by the Lord Chancellor. 

LorD HERSCHELL delivered judgment to the same effect, and the 
other noble and learned lords having concurred, 

» The judgment of the Court below was affirmed and the appeal 
was dismissed with costs. 
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THE INCORPORATED ASSOCIATION OF MUNICIPAL AND COUNTY 
ENGINEERS.—The thirteenth examination held under the auspices 
of this Association was held at the Institution of Civil Engineers, 
Westminster, on Friday and Saturday, the lst and 2nd April, 
when eighteen gentlemen presented themselves for examination, 
the written portion of which was taken on the first day. The 
— part of the second day was occupied with the viva _voe 

ivision of the examination. The examiners were: (I). For Engi- 
neering as applied to Municipal Work, Clement Dunscombe, M.A., 
M. Inst. CE, Westminster. (II). For Building Construction, J. 
Lemon, M. Inst. C.E., Southampton (Past President). (III). 
Sanitary Science, Chas. Jones, M. Inst. C.E., Ealing, W., (Past 
President). (IV). Public Health Law, Joseph Lobley, M. Inst. 
C.E., Hanley, (Past President), The next examination will be 
held in October, 1892. 


A DraGraM ILLUSTRATING THE LEBLANC PRrocess.—An ingenious 
di m for educational purposes has been brought out by Mr. J. 
J. Miller, of Gateshead-on-Tyne. It consists of a good sized 
coloured sheet having the names of the raw materials used in the 
manufacture of soda by the Leblanc process at the top, and the 
finished products and bye-products at the bottom, the processes 
and intermediate products through which the raw materials pass 
being also indicated, and the precise connection between the 
whole series made plain by lines linking together consecutive 
operations, Thus the raw materials figured are air, sulphur, 
nitrate of soda, water, salt, coal, limestone, manganese, and clay. 
The chief finished products are copper, “alkali,” bicarbonate of 
soda, crystals, recovered sulphur, cement, caustic soda and chloride 
of lime. That the diagram is fairly up to date is shown by the 
fact that Chance’s process for the recovery of sulphur duly appears, 
while the cement derived by burning a mixture of clay with the 
carbonate of lime formed by the treatment of the tank waste in 
the same process is also mentioned as a product, Although it 1s 
quite right that it should be mete it is doubtful whether 
cement from this source has come into the market to any consider- 
able extent, as the sulphur contained in the treated tank waste 
cannot but be high, and is certainly a very undesirable constituent. 
An improvement might be suggested for use in subsequent editions, 
namely, that some distinction should be made between portions of 
the plant and the raw materials and products with which they 
deal. At present the rectangle labelled condenser is precisely 
similar to that representing the hydrochloric acid which is con- 
densed therein; characteristic colouring would amend this 
error. The little pamphlet that serves asa key to the diagram 
would be improved by the insertion of the chemical equations 
representing the main changes which occur in the process of manu 
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FOREIGN AGENTS FOR THE SALE OFTHE ENGINEER 


RIS.—Boyveav and CHEVILLET, Rue de la Banque. 
PARLIN.—ASHER and Oo., 5, Unter den Linden. 
VIENNA.—GEROLD and Co., Booksellers. 

LEIPSIC.—A. TwikTmzyeR, Bookseller. 
NEW YORK.—InrernationaL News Company, 88 and 85, 
ne-street. 








PUBLISHER’S NOTICE. 


* * With this week's number is issued as a Supplement a two-page 
* ngraving of a Hopper Dredger for New South Wales. Kvery 
copy as issued by the Publisher includes a copy of the Supple- 
ment, and subscribers are requested to notify the fact should 
they not receive it. 





* * Nect week THE ENGINEER will be published on THurspay, 
“instead of Friday. New advertisements should reach the Office 
not later than 6 o'clock on WEDNESDAY evening; alterations to 
standing advertisements before 3 o'clock on TUESDAY afternoon. 
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TO CORRESPONDENTS, 
Registered Telegraphic Address, ‘‘ENGINEER NEWSPAPER, 
LONDON.” 


*,* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

*.* We cannot undertake to return drawings or manuscripts; we must there- 
fore request correspondents to keep copies. 

*,” All letters intended for insertion in Tuk ENGINEER, or containing ques- 
tions, should be accompanied by the name and address of the writer not 
necessarily for publication, but as a proof of good faith. No notice what- 
ever can be taken of icate 

D. N. M.—Triple-cylinder locomotives of the kind you propose were patented 
by Robert Stephenson, and tried half a century ago. The advantage 
gained was not worth the extra cost and weight. 

THROTTLE VALVE.—Numbers of marine governors Ihave been patented and 
tried. They are constantly fitted into ships, but they are scarcely ever 
used. No governor has yet been invented which will satisfy an engineer 
on watch, with a heavy responsibility on his shoulders. He will stand 
by the throttle valve himself, and the governor becomes a mere superfluity. 
Safety governors to prevent an engine running away if a shaft breaks 
have been used as a result of the scare set up by the breakdown of the 
engines of the City of Paris, but they are not speed regulators, nor of use 
in a heavy sea. 

Enquirner.—You will find illustrations and particulars of the early gas 
and oil engines in Bourne's “‘ Steam, Air, and Gas Engines.” A modern 
book on the construction, but chiefly on the theory of the gas engine, is 
that by Dugald Clark, published by Longmans and Co. Another and 
larger book descriptive of gas and oil engines is by W. Robinson, 
—— by BE. and F. N. Spon. A very valuable paper on “ Oil 

sngines 
Civil Engineers. There is also a book on the “Gas Engine,” by W. 
MacGregor, which may suit you. ; 
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POTTERS' KILNS. 
(To the Editor of The Engineer.) 
Sir,—I should be glad to know whether there is in the market any 
pattern of biscuit kiln on a small scale suitable for firing a small number 
of articles at a time, and portable or semi-portable. Also whether such 


kiln, if made, is suitable for glazing purposes. Porrer. 
April 4th, 





SUBSCRIPTIONS. 

THE ENGINEER can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office on the following terms (paid in advance):— 

Half-yearly (including double number) £0 14s. 6d. 
Yearly (including two double numbers) #1 98. Od. 

1) credit ocewr, an extra charge of two shillings and s.xpence per annum will 
be made. Tuk ENGINEER is registered for transmission Great, 

A complete set of Tur ENGINEER can be had on application. 

In consequence of the reduction of postage on newspapers to one uniform 
rate for any destination outside the United Kingdom, Foreign Subscrip- 
tions will, until rther notice, be received at the rates given below :— 
Foreign Subscribers paying in advance at these rates will receive 

HE ENGINEER weekly and post free. Subscriptions sent by Post-office 
Order must be accompanied by letter of advice to the Publisher. 
THIn Paper Copres— 
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<u tea ADVERTISEMENTS. 

* charge for Advertisements of four lines and under is three shillings, 
for every two lines afterwards one shilling and sixpence; odd Seed oom 
charged one shilling, The line averages seven words. When an advertise- 
— measures an inch or more, the charge is ten shillings ver inch. All 
oni: advertisements from the country must be accompanied by a Post-office 

, nm payment. Alternate Advertisements will be inserted with all 
yh po regularity, but regularity cannot be guaranteed in any such case. 
except weekly advertisements are taken subject to this condition. 


was recently read by Professor Unwin before the Institution of 





Prices for Displayed Advertisements in “‘ ordinary” and “‘ special” position 
will be sent on application. 

Advertisements cannot be inserted unless delivered before Six 
o’clock on Thursday evening; and in consequence of the 
necessity for going to press early with a portion of the edition, 
ALTERATIONS to standing advertisements should arrive not 
later than Three o’clock on Wednesday afternoon in each week 

Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. Sydney White ; all other 

letters to be addressed to the Editor of Tue ENGINEER. 








MEETINGS NEXT WEEE 

Tue Institution or Civi, Enoingers.—Tuesday, April J2th, at 25, 
Great George-street, Westminster, 8.W., 8 p.m. ry meeting. 
Paper to be further discussed, ‘‘The Sewage Farms of Berlin,” by H. 
Alfred Roechling, Assoc. M. Inst. C.E. Thursday, April 14th, at 2 p.m. 
Students’ visit to the Works of Messrs. Siemens Bros. and Co., at 
Charlton. 

Tue MANCHESTER ASSOCIATION OF ENGINEERS.—Saturday, April 9th, 
in the Masonic-room, Grand Hotel, Aytoun-street, at 7 p.m. Paper, 
“| Wire, its Manufacture and Use Practically Considered,” by Mr. A. 

Nortu-East Coast InstiTuTION OF ENGINEERS AND SHIPBUILDERS.— 
Friday, April 8th, at 7.40 p.m. Mr. J, B. Edmiston will reply to the dis- 
cussion on his paper on ‘The Rapid Filtration of Feed Water.” The 
discussion on Mr. Bergstrém’s paper on ‘ Proposed New Type of Cargo 
Steamer” will be resumed. Paper, ‘‘ The Design and Fitting of Stern 
Tubes, Bushes, and Propeller Shaft Lines,” by Mr. Richard Hirst. 

Society or Arts.—Monday, April llth, at 8 p.m. Cantor lectures: 
“Mine Surveying,” by Bennett H. Brough, Assoc. R.S.M., F.G.8. 
Lecture III.—Levelling—The level and staff for underground use—Appli- 
cations of levelling in mining operations—The Carrara marble railway — 
Atrial wire ropeways—Hydraulic mining ditches—The St. Gothard, Mont 
Cenis, and Croton Aqueduct tunnels—The Ernst-August adit level— 
Mapping bore-holes. Tuesday, April 12th,at8 p.m. Applied Art Section. 
“English Brocades and Figured Silks,” by C. Purdon Clarke, C.1.E. 





DEATHS. 

On the 5th inst., at Radcliffe-on-Trent, Mrs. FrrEDERICKE CoHEN, of 
Caythorpe Ironstone Mines, aged 88 years. 

On the 4th a, at Essex House, West Hill, Putney, ALFRED James 
Corry, A.I.C.E., A.I.N.A., aged 84, youngest son of Edward Corry. 
R.LP. 

Or. the 5th April, Roperr Harris, C.E., of 48, Highbury New-park, N., 
late of the Gas Light and Coke Co., in his 57th year. The funeral to- 
morrow at St. Augustine’s, Highbury New-park, at 2.30 p.m., and the 
Ilford Cemetery at 4.15 p m. 

On the 5th inst., at Powis House, Dagnall-park, Selhurst, ANNIE 
Sewe .t, wife of Arthur Lyon Alexander, M.I.C.E., of 12, Delahay-street, 
Westminster. RI.P. 
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THE STRIKES IN THE NORTH. 


Tue situation in the North remains unchanged. The 
Durham miners show no signs of giving way. The 
ballot tells the world that 18,000 men are willing to give 
the Federation Board powers to settle the dispute, that 
30,000 men refuse their consent to this arrangement, and 
that another 30,000 have not taken the trouble to fill up 
their ballotting papers. As for the Engineers’ strike, 
another complication has arisen, and it is boldly stated 
now that the Amalgamated Engineers wish to smash up 
the National United Society of engineers, and are 
holding out simply to exhaust the funds of the rival 
society, and compel its members to join the Amalgamated 
Union. Meanwhile the distress caused by the war of 
conflicting interests is assuming dreadful proportions. 
The non-combatant and peaceful inhabitants of countries 
at war with each other probably always suffer as much 
or more than the soldiers. So far, there appears to be 
little suffering among the miners or the engineers; but 
famine and want and disease hover over the towns and 
villages of Durham and the districts bordering the Tyne 
and the Wear; and the nation at large is powerless to 
give aid, and the battle will have to be fought out to the 
bitter end. Humanitarians, social reformers, benevolent 
men and women, philosophers, and political economists 
deplore, and argue, and ask how such things can be 
in the end of the nineteenth century, and they will 
not take to heart the true answer to it all, which is, 
that the men are simply following their nature, and that 
it is the nature of Englishmen to fight. They are 
naturally combatant, and it cannot be doubted that the 
joy of war is upon the strikers. Nor is it to be supposed 
that this desire to fight is a wholly evil thing. To it is 
due the position which England holds to-day in the scale 
of nations; and if it were eradicated, and absolute harmony 
of interest and feeling existed, the country would pro- 
bably sink into a lethargy the consequences of which 
would be even worse than those of war. It is this spirit 
of combativeness, this want of altruism, that renders all 
thorough-going socialistic schemes impossible of achieve- 
ment. Mankind has always fought, and will continue to 
fight to the end; and the social reformer who ignores 
this truth, and believes that the tendency to quarrel 
does not exist, or can be eradicated by education, com- 
mits a mistake, or suffers from a mental bias which will 
render all his exertions to obtain peace utterly nugatory. 
It is essentially necessary that free scope shall be given 
up to a certain point for fighting. All that the reformer 
can do is to regulate the fighting, and keep it within 
reasonable bounds. The reason why arbitration is a 
failure is simply that-no one is satisfied with the result. 
When men have fought until they are tired they can 
shake hands and be friends; and it is very doubtful if 
anything like this frame of mind has ever been brought 
about by arbitration. That seems to us to be a scheme 
for patching up a hollow peace—a thing with no element 
of stability in it. In theory it is quite perfect ; nay, more, 
it is beautiful. Theoretical arbitration commends itself to 
us, as being in every way a desirable thing. But unfortu- 
nately the human element comes into action, and then 
arbitration is powerless. There are only two ways in 
which the war between capital and labour can be avoided 
or minimised. The one consists in so far strengthening 
the hands of either one party or the other, that fighting 
becomes impossible; the other consists in providing a 
safety valve which will permit the exercise of the 
combative element in moderation. Let us see what the 
development of these propositions involves. 

As regards the first, we think it may be taken as proved 
that unless either the capitalists or the workmen had fair 
hopes of success, they would not proceed to extremities. 
Thus, for example, the Durham miners when they struck 





felt very confident that they would win. According to 
the latest reports from the seat of war, they still hold 
that the colliery owners are weak-kneed, and must give 
way. The men have refused to permit the pumping 
engines to be kept at work or the ventilating fans running. 
Very severe things have been said of them in conse- 
quence. But their policy has been simply that of the 
general who, invading a country, harries and destroys in 
order the sooner to bring his foe to terms. No doubt, 
many a colliery proprietor who would not dream of 
conceding the demand of the miners so long as 
he could keep his pits idle, but dry and well venti- 
lated, would think differently if he believed that the 
strike would really involve the wholesale destruction of 
his property. The miners have been wise enough in their 
generation. They do not believe in “ making war in kid 
gloves.” On the other hand, however, the masters would 
be perfectly justified in turning the miners and their 
families out of their houses, and taking care that no 
assistance in the shape of money or food or coal should 
reach their families. All this reads brutally enough, but 
it is not really brutal. A short-lived war waged with the 
utmost rigour is in the end much more merciful in its 
effects than lingering campaigns fought with the greatest 
precaution to avoid inflicting injuries on the non- 
combatants. Nothing can be worse for the districts 
affected than a prolongation of the strike. The 
direct effects are bad enough in all reason, but they are 
not so bad as the collateral consequences. Thus, for 
example, there is every reason to believe that not a few 
of the leading manufacturers in the North will be driven 
to bankruptcy. A writer in the Times used last Monday 
words which forcibly point the moral we wish to draw :— 
“‘ Never in the course of the history of trade and industry 
in the North has there been so grave acrisis. Every 
single berth in the Tyne is occapied by a vessel laid up in 
idleness. Firms of European reputation are in jeopardy. 
Huge yards, in which the clank of iron and steel is 
deafening under ordinary circumstances, are now silent 
and almost deserted. Upon such yards, upon the industry 
carried on in them and the wages paid out of them, entire 
communities depend for their very existence. This strike 
has already done more harm than any strike of modern 
times; but its effects grow worse every day, and are likely 
to be worse still.” This in no way exaggerates the posi- 
tion. Can anyone doubt that a cruelty which brings such 
warfare to an end will be kindness? The only solu- 
tion of the difficulty lies in the masters maintain- 
ing a position of perfect firmness, not only in fact, 
but in appearance. Comparatively small actions, appa- 
rently unimportant expressions of opinion, will be eagerly 
seized by the men as evidence of weakness. The wish 
will with them be father to the thought. If only they 
could be persuaded that the battle was hopeless, they 
would come to terms. They would have had their fight 
with its excitement and its dear-bought holiday, and they 
would give way and accept the inevitable. Every 
effort should be directed to enforcing the lesson that the 
colliery proprietors cannot give way. The price of coal 
cannot be kept up. It is as much beyond the power of 
the colliery proprietors as itis beyond that of the men to 
fix the price. If the masters gave way to-morrow and 
started once more, before a month was over the trouble 
would begin all over again. Nothing but perfect unity 
of action among the colliery proprietors can bring the 
strike to a speedy termination. The certainty that such 
unity of action may always be expected would do more 
than any other expedient to avoid strikes in future. So 
much for one method making for peace. Let us turn 
now to the other. 

So called Conciliation Boards very largely recognise 
the combative element. The next best thing to a strike in 
the way of a fight is a straightforward battle in the board- 
room, It is true that the number who can take part in it is 
limited; but it must never be forgotten that it is the 
leaders of the men who are very largely responsible for 
allthe quarrels that take place. We have heard it said 
by one who had experience, that a Conciliation Board 
meeting ‘‘ was a splendid place for blowing off steam.” 
These Boards must not be confounded with arbitration. 
They really constitute a species of discussion forum and 
court of justice combined, where all proposals of men 
or masters may be talked about; and all complaints on 
either side can be investigated and adjudicated on. 
They have been found to work very well, but the con- 
dition of their success is that the trades union leaders 
should really have their men in hand. They are very 
valuable because they keep capital and labour in touch, 
and every effort should, we think, be made to extend 
them from the iron trade to the coaltrade. There are, 
no doubt, serious difficulties in the way. The greatest 
at present appears to be the want of a really able 
leader of the miners in Durham. Such Boards are better 
in every way than thesliding scale alone. That works, but 
with a great deal of creaking, and it gives little or no 
scope for that “blowing off of the steam” dwelt on 
so lovingly by the north - countryman to whom we 
have already referred. 

There is an aspect of the struggle in the North which 
deserves attention. It is well known that in very many 
cases strikes little affect the strikers, who simply migrate 
from one district to another. They say that a certain 
quantity of work must be done in the country, and they do 
not care where they doit. Men will, for example, strike 
against a reduction of wages in Sunderland and migrate 
to Glasgow or Liverpool, where they will take work at 
perhaps even less wages. In the present case, however, 
there is practically no migration going on. The fact is 
suggestive. It shows that there is a scarcity of employ- 
ment. There are something like 20,000 men rendered 
idle by the Amalgamated Engineers’ quarrel with the 
plumbers. They do not seem to have sought for work 
elsewhere, or having sought it, they have not found it. 
This fact is all on the side of the employers. Indeed, all 
the evidence goes to shéw that the engineers’ strike can 
have but one termination. If it had not been for the 
fresh complication introduced by the onslaught} on the 
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National Engineers it would probably have terminated 
before this. 

Our own somewhat extensive experience of strikes tells 
us that unless the employers are beaten within the first 
fortnight, they are very seldom beaten at all. Pro- 
longed strikes almost always end in the defeat of the 
men. We have met with apparent exceptions. Thus 
in one noteworthy case which occurred some years ago. 
The engineers in a northern town went out and re- 
mained out for months. Then the course of trade took 
aturn. Orders arrived at paying prices, and the masters 
opened their works and took the men on at the advance 
demanded. But the strike did not cause the rise in wages, 
and the men were, in point of fact, beaten all along the 
line. Unfortunately it matters not much just now whether 
the Amalgamated Engineers give way or not, because 
there is practically little or no work for them now, and 
there will be still less if the Durham miners remain out. 

A curious subject for speculation is the action that 
would ultimately be taken if the miners did not come to 
terms. Inasmuch as they could not live without work 
for an indefinite period, they would have to migrate or 
emigrate, and it is to be presumed that others would 
come in and take their places and work the collieries. 
Not the slightest difficulty would be found in working 
them now with foreign labour, as any number of men 
could be had from France, Belgium, or Germany. But 
the importation of foreigners would probably result in 
bloodshed, and is an expedient to which recourse should 
only be had as a last resort. 


THE VIBRATION OF STEAMSHIPS, 


Last year Mr. Yarrow gave the members of the Institu- 
tion of Naval Architects a paper of special and great value 
on boiler construction. Last night read a paper of still 
more general interest, which we reproduce in full in 
another place. It is not difficult to see in what way Mr. 
Yarrow’s papers are sui generis. The secret of their 
value lies in the method of the author. Engineers are 
intensely practical folk. They appreciate theory, but 
they award it a second place in their esteem. Mr. 
Yarrow’s subject would have lent itself admirably to 
mathematical treatment, but he has resisted the tempta- 
tion, and refrained from introducing a single formula. 
He has carried out direct experiments, he has attained 
a result, and he has told his hearers in straightforward, 
simple language the whole story. He has left next to 
nothing to be said. The mathematician may do his best 
or his worst. He can teach us nothing that Mr. Yarrow 
has not taught. 

The paper clears up some mysteries and dissipates 
some errors. The generally received theory has been that 
the vibrations of a steamer are due to the action of the 
propeller blades passing the sternpost successively ; and 
dozens of patents have been taken out for blade forms and 
proportions which will eliminate vibration. Mr. Yarrow 
admits that at very slow speeds, as when the engines are 
just turning over the centres, some vibration may be set 
up; but the conditions are too exceptional to possess any 
importance for speeds of utility. He shows that vibra- 
tion is not due to the form of the propeller. It is only 
necessary that the centre of the tail shaft shall accurately 
coincide with the centre of gravity of the screw; then vibra- 
tion will be due to the engines exclusively. It is just the 
same whether there is or is not a propeller fitted. This 
is a new revelation, we think, to the world. The reason 
why vibration takes place is not so fully understood as it 
ought to be, possibly because there is more than one 
cause at work. We may say further that Mr. Yarrow, 
desiring to be brief at all hazards, has failed to make certain 
facts as clear as they might be. Broadly speaking, there 
are two agencies at work. In the first place, the centres 
of gravity of allthe rotating portions of the engine may 
not each coincide with the centre of rotation of the 
shaft. The crank will then tend forcibly to act 
ike an excentric, and it will alternately rise out 
of its bearings, sink into them, and move left and 
right. The centre of the shaft, instead of remaining at 
rest, wants to describe a circle round a new centre. The 
second agency at work is the effort of the steam on the 
cylinder covers and piston respectively. Let us suppose, 
tor example, that any piston is at the top of its stroke, 
and the crank at the dead point. Then the upward 
pressure on the cylinder cover tending to lift the whole 
engine up in the boat will be precisely balanced by the 
downward thrust of the piston on the crank shaft tending 
to force the engine down. The one effort tends to force 
the engine up through the deck; the other effort to drive 
it through the bottom of the boat. The engine frames 
are in tension, and resist the stress. In the same way, 
when the piston is at the bottom of the cylinder, the 
crank is lifted and the engine frames are in compression. 
When, however, we get the crank in an intermediate 
position, the conditions are altered. It is clear that at 
half stroke, for example, the effort of the steam down- 
wards no longer passes directly through the centre of the 
crank shaft. On the contrary, we have a couple and a 
resultant, and the resultant is not in line, or nearly in 
line, with the piston-rod. Consequently, the upward lift 
on the cylinder cover is not fully balanced by the down- 
ward thrust on the piston. But this is not all. Owingto 
the inertia and vis viva of the reciprocating masses, the 
efforts on the cylinder covers are only for an instant in each 
stroke—that is to say, just when the piston is neither 
gaining nor losing velocity—identical with the stresses 
in the piston-rod ; the consequence is that we have un- 
balanced lifting and depressing efforts, which tend to 
cause the hull to jump up and down. Mr. Yarrow com- 
pensates for this by the use of what he terms “ bob” 
weights. Itmight be imagined that the same result could 
be obtained by fitting these as rotating balance weights 
on the crank shaft; but a little reflection will show that 
while they would no doubt compensate for the upward 
and downward efforts, they would upset the balance of the 
rotating parts of the mechanism, dnd the engine, although 
steady in the vertical direction, would tend to swing 
laterally 





It seems to be clear that the only method of dealing 
with the vibrating stresses consists in using bob weights 
or their equivalents. It remains to be seen what these 
may be. Itis clear that a very decided advantage will 
be gained if the bob weights can be utilised. Can they, 
for example, be made to act as piston valves? They 
are nearly right, we believe, if steam is taken between 
the valves instead of outside them, but not quite, the 
lead being wrong. Itis not impossible, however, that this 
might be got over. The next suggestion is the use of 
four cylinders instead of three, with the cranks distributed 
round the circle. Mr. Yarrow has tried this in a 
quadruple expansion boat with a certain measure of 
success; but this arrangement cannot be made quite 
what is wanted, because there is of necessity a consider- 
able distance along the length of the shaft between each 
pair of cranks. The arrangement adopted by Mr. Haswell 
in the locomotive Duplex, exhibited in London in 1862, 
would leave little to be desired. The cylinders in that 
engine were placed, not side by side, but on the top of 
each other, the central lines being at a suitable angle. 
But this arrangement would not suit a torpedo-boat. 
But a three-cylinder engine could be made with three 
cranks, two of which were at one side of the shaft and 
the third in the middle exactly opposite. We may take 
it for granted that Mr. Yarrow has not overlooked possi- 
bilities of this kind. Be they what they may, the fact 
remains that he has shown by direct experiment what 
the true cause of vibration is, and how it may be avoided, 
and we have little doubt that his labours will bear fruit. 
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THE RATING OF MACHINERY BILL. 


Tuts Bill was read a second time on Wednesday. On the 
division there were for the second reading 232; against, 122; 
the majority, therefore, was 110. The Bill has been intro- 
duced with the view to secure uniformity of practice amongst 
assessment committees throughout the country. At present 
there is not uniformity, and the differences in practice have 
crept in, no doubt, by reason of the admitted difficulty in 
extracting from existing legal authorities a clear and 
exhaustive definition of ‘rateable machinery.”’ This 
definition it is the object of the Bill to provide. When 
the well-known case of Reg. v. Lee was under con- 
sideration the Court held that machinery and plant might 
be divided into three classes: First, mere chattels not in 
any way attached to the hereditament, and which would 
not pass under a lease to the tenant ; second, chattels which 
were in some way affixed or attached, which a tenant might 
remove, but which were “so far attached as that it was 
intended they should remain permanent appendages to it as 
essential to its working;” third, chattels which were so 
attached to the freehold as to become part and parcel of it. 
With the first and third class no question arose. The first 
was exempt, and the third unquestionably liable. The second 
or intermediate class caused the difficulty, a difficulty which 
can scarcely be said to be lessened by the more recent deci- 
sion of the Court of Appeal, in which Lord Esher expressly 
threw over the necessity or presumed necessity of attachment 
in some form to the freehold as a condition precedent 
to rateability. Lord Esher’s view was that “ things 
which are on the premises to be rated, and are there for 
the purpose of making, and which make them fit as premises 
for the particular ‘purpose for which they are used, ought to 
be taken into account in ascertaining the value of the 
premises for rating purposes.” This proposition, if intended 
as a guide of universal application, obviously leaves much to 
be desired. In the presence then of the difficulties which the 
Courts have involuntarily and indeed perhaps unavoidably 
created by their decisions, the Bill a ses to ascertain the 
class of machinery to be rated by the following definition :— 
“From and after the passing of this Act in estimating for the 
purpose of any valuation list, or poor or other local rate, the 
gross estimated rental or rateable value of any hereditaments 
occupied for any trade, business, or manufacturing purposes, 
any increased value arising from machines, tools, or appli- 
ances which are not fixed, or are only so fixed that they can 
be removed from their place without necessitating the removal 
of any part of the said hereditament, shall be excluded.” This 
definition, it will be observed, would exclude from rating the 
second and debateable class of chattels referred to in “ Reg. v. 
Lee,” were it not for the added proviso, which is as follows :— 
“ Provided that the gross annual value of any such heredita- 
ment shall be estimated at not less than the sum at which it 
might reasonably be expected to let for the purpose for which 
it is used on a tenancy from year to year void of the 
machines, tools, and appliances, which it might reasonably 
be expected would be supplied by the tenant, if the tenant 
paid all the usual tenant’s rates and taxes and tithe rent 
charge (if any) and if the landlord undertook to bear the 
cost of the repairs and insurance, and the other expenses (if 
any) necessary to maintain the said hereditament in a state 
to command such rent. Provided also that the terms 
machines, tools, and appliances for the purposes of this Act 
shall not apply to any machinery, machine, or plant used in 
or on the hereditament for producing or transmitting first 
motive-power or for heating or lighting the said hereditament.” 
This proviso, indeed the whole Bill will no doubt be the 
subject of vigorous discussion in Committee, and it is not 
perhaps too much to say that it will need it. The difficulty 
of framing a satisfactory clause in a negative rather than an 
affirmative form, that is, eliminating machinery which is not 
to be rated rather than defining machinery which is to be 
so liable, is undoubtedly very great. It will be a grave 
question whether it has been yet surmounted. 


PROPOSED ENGINEERING EXCHANGE, 


On Wednesday afternoon the meeting which was an- 
nounced in our pages last week, took place in furtherance of 
this project, and was well attended by those interested in 
commercial engineering matters. The establishment of an 
engineering exchange was advocated on the ground of 
necessity and convenience. The advantages of such a 
centre were enlarged upon at considerable length, and a 
branch at Westminster connected with the City by tele- 
phone was proposed. The speakers included Mr. Reginald 
Bolton, who took the chair, Mr. J. Ellis de Vesian, Mr. E. 
Kimber, Mr. Nicholls, Mr. Rawson, Mr. Charles Potter, Mr. 
S. A’Court, Mr. S. Russell, Mr. Neville Ward, and Mr. A. H. 
Tyler. Resolutions were passed approving and pledging 
support to the project of an engineering exchange, appointing 
8 provisional committee with power to add to their number, 
declaring that a central general exchange for London is 











needed, and requesting the committee to make suitable arran n 

ments with the directors of the Jerusalem Exchange, anllte 
co-operate with them for the erection of permanent premises 
The provisional committee are : Mr. R. Bolton, Mr. ©, \. 
Potter, of the Worthington Pump Company, Mr. F, r 
Rawson, of Woodhouse and Rawson, Mr. C. Q. Henriques of 
Messrs. Grafton and Co., Mr. J. S. E. de Vesian, Mr. A, }y 

Tyler, and Mr. S. A’Court, Mr. A. T. Salisbury Jones being 
honorary secretary. It is urged that a recognised place of 
meeting is much required by engineers, and that a great dea] 
of time would be saved by an institution after the manner of 
the Coalexchange. A number of well-known firms in different 
parts of the country announce their intention of becoming 
members if the exchange is formed, and have expressed their 
opinion that it would be of great business value. Itis quitecon. 
ceivable that to those connected with some branches of engi- 
neering, a recognised meeting place, with a suitable hour of 
meeting, would be a convenience for many, and might possibly 
enable some to meet for business purposes half a-dozen men in 
one hour instead ofone. How often such facilities would be 
of importance, except to those interested in the more directly 
commercial side of engineering, a large proportion of allof whom 
are already within short distances of the centre of the City, no 
one could at present tell. One or two speakers at the meeting 
spoke of the exchange giving a status to engineers that they 
do not now enjoy. These remarks show that some speakers 
at least had hazy notions as to the status of those who are 
engineers. But buying and selling engineering manufactures 
and products does not necessarily imply that those on either 
side are engineers, and hence the remarks may have some 
significance. The provisional committee will now procecd to 
make all necessary arrangements for registration, for the 
appointment of a larger permanent committee and chairman, 
and to organise the necessary arrangements in the City and 
the proposed branch at Westminster. It will be remembered 
that the London Chamber of Commerce established an 
Engineering Trades Section, but this does not appear to have 
proved that engineers inclined much to frequent meetings 
after the manner of exchanges. If managed by those 
acquainted with engineering concerns, perhaps the results 
might be different. 


THE ‘STOP WEEK’’ AND THE EXPORT TRADES IN COAL, 


THE return of the Hull Incorporated Chamber of Commerce 
and Shipping for March possesses features of 


unusual 
interest this year, owing to the “stop week”’ being included 
in the month. It was not expected, by those best able to 
judge, that the miners’ idleness would greatly affect the 


delivery of coal for the export trade from Hull or any of the 
Humber ports. Two reasons contributed to nullify the evil 
efiects. In the first place, the merchants had drawn very 
freely before the event, and were well prepared for the 
stoppage ; in the second, the Durham coalfield was closed by 
the great strike still going on there, and the foreign ships 
had simply to wait for the men to go back to work. Thus 
the weight of coal brought to Hull from the Yorkshire 
collieries during March was 142,072 tons, against 149,432 
tons in the corresponding month of last year. Taking the 
figures for the three months, the difference is still less acute 
-—463,152 tons against 467,368 tons. When we come to the 
coal actually shipped during March we get a different result. 
The foreign trade from Hull was limited to 26,117 tons, against 
56,494 tons in March of 1891. Even these figures do not repre- 
sent anything like one-fourth of the month’s business. It is 
interesting to note that the markets chiefly affected were 
Belgium, Denmark, Austria, East Indies, Egypt, Germany, and 
Holland. The Belgian colliers promised the English miners 
that they would prevent the unloading of English coal or the 
delivery of Belgian supplies. They did not succeed in the 
latter respect, but it is certainly a fact that no English coal 
was landed in Belgium from Hull during the whole month. 
That market took 3603 tons in March of last year. The 
German deliveries fell from 13,874 tons to 3243, and Holland 
business dropped from 5831 to 1699 tons. France, on the 
other hand, went up from 1721 tons in March of 1891 tc 
6027 tons last month. The French miners were sore with 
their English colleagues for not being able to keep English 
coal out of France when their big strike was on, and they 
promised to be * straight’’ when our English strike was on. 
They seem to have kept their word, for during the stoppage 
French coal was freely offered in England, and English 
coal seems to have had an open market in France. 


THE LARGEST REFRIGERATING MACHINE IN THE 


Tue largest refrigerating machine in the world has recently 
been finished by the De La Vergne Company, at its works 
in New York City, for the Anheuser Busch Brewing Associa- 
tion of St. Louis, Mo., U.S.A. The dimensions and capacity 
of the machine are as follows :—The capacity of the machine 
for refrigeration when making forty revolutions per minute is 
equal to the work of cooling accomplished by tbe melting of 
500 tons of ice in every twenty-four hours, or equal to the 
making of 800 tons of ice in twenty-four hours. The 
ammonia gas compressors are double-acting, 24in. diameter 
by 48in. stroke. The Corliss engine by which che compressors 
are worked is compound condensing, 600-horse power, the 
steam cylinders are 32in. and G4in. by 48in. stroke. The 
machine is 28ft. 6in. high, and occupies a floor space 37ft. by 
22ft. There are two fiy-wheels, 14ft. Sin. diameter. The 
crank shaft is 15}in. diameter. The shaft weighs 20,820 ib., 
and the compressor connecting rods 38001b. each. The 
phosphor bronze used in the connecting rods and bearings 
weighed 8500 1b. in the rough. The total weight of the 
machine in the rough was 390,000 lb., or 174 tons, and the 
finished weight approximates 350,000 lb., or 156°5 tons. 
From these figures it will be seen that no difficulties are 
anticipated or experienced in making and working large 
machines of this class. Ammonia compression and expan- 
sion do not now, as in days gone past, give any trouble when 
the best means of making absolutely tight joints of all kinds 
are adopted. In the very large machine above referred to 
the joints and seals are made as in the machine described 
in our pages on the 15th January last. As much attention 1s 
given to the fitting and making of joints as to a slide valve, 
and hence they are all absolutely gas-tight, as is proved by 
the fact that the plants such as those of Messrs. Nelson at 
Dowgate-hill — see page 55 ante—and at the Leadenhall 
Market, will work for years without additional ammonia. 


WORLD. 








Tue Care or Goop Hore AnD Natat Royal Malt SERVICE.— 
The Union Steamship Company’s new twin-screw Royal Mail 
steamer Scot, which left Southampton on the 2nd inst., with the 
outward Cape of Good Hope and Natal mails, arrived at Madeira 
at 11.30 p.m. on April 5th. Passage, 3 days 4 hours; detained on 
passage by fog. The Scot proceeded for Cape Town at 6 a.m, on 
April 6th, 
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THE BUILDING EXHIBITION. 
No. Il. 

Fawcert’s fireproof flooring, which has been adopted for 
the National Portrait Gallery, Guy’s Hospital, and other 
puildings that will cover forty acres, is illustrated by Fig. 1. 
Flanged pipe tiles, called “tubular lintels,” made of ordinary 
clay—or fire-clay in special cases—of a shape resembling what 
are known as tunnel drain pipes, are laid diagonally between 
rolled iron joists placed 2ft. apart, the arched portion, and not 
the flange, of the pipe resting on the lower member of the joist, 
while the interstices between the pipes and the space between 
their crowns and the top members of the joists is filled in 
with cement concrete. The concrete bears directly upon the 
bottom flange of the joists, thus relieving the lintels of the 
floor load, which is taken by the iron and concrete, the 





Fiz. 1-FAWCETT’S FIRE-PROCF FLOOR 


intels forming a permanent fireproof centreing, which 
reduces the dead weight of the floor by 25 per cent., and saves 
about half the concrete. So strong and soiid is this form of 
construction that, on demolishing a floor formed by it, after 


one joist was withdrawn the overhanging mass of lintel and | 
The | 


concrete required a considerable shock to break it down. 
pipes are made with the ends cut off askew, and an incision 
is made in each end to receive the bottom flange of the 


joists; but this incision is larger than the thickness of the | 


joist flange, so that a space is left which affords free ventila- 
tion throughout the whole system. 


Harper's patent scaffold and hoist consists of a platform | 


running on wheels pm pry pe | and transversely, the load 
being shifted from one set of wheels to the other by a lever. 
Above the platform are fixed four uprights, strongly braced to- 
gether, and having racks on their inside faces: while a‘‘cradle”’ 
or travelling platform is raised by means of a winch, crank 
handle, rods, and spur gear, the motion being communicated 
by a worm and worm wheel of such slow pitch that the cradle 
is sustained without the use of _— at any height to which 
it may be raised. The upper ends of the uprights are formed 
with sockets or mortices to receive the tenons of other 
uprights. A supply of uprights, with the stays and fastenings 
sufficient for the height of the building, is carried on the 
cradle ; and the scaffold is raised as the building proceeds. 
This arrangement has been found very useful in running 
wires for electrically lighting large buildings. 

Fig. 2 illustrates Harrison’s patent hoisting gear, which 
is self-sustaining, the sun-and-planet gear being differential. 
It shows a 1-ton size of hoisting crab arranged for fixing 
on a platform, and having two planet wheels, while the 6-ton 
hoist has three planet wheels, for giving increased strength in 
lifting and more evenly distributing the strain, being provided 
in addition with spur gear for two speeds. On the winch 
frame or bracket, as the case may be, is cast a fixed spur 
wheel with a certain number of teeth—say twelve; and 


keyed on to the barrel shaft, or on to a sleeve capable of | 
being locked with it, is another spur wheel of nearly equa! | 





Fig. 2-HARRISON’S HOISTING CFAB 


diameter, but having a greater or less number of teeth— 
say thirteen. Gearing with these two sun wheels*is a planet 
wheel, or rather two spur wheels, cast in one, having pitch 
circles to give an exact divisional pitch to correspond with 
those of the other two wheels. It is only in the small sizes 
of hoists, where the lifting strain is slight, that but one 
planet wheel is employed. Where there are two planet 
wheels the teeth of the two sides of one of them are cast 
opposite to each other, while in the other planet wheel the 
teeth of one half break joint with the teeth of the other 
half. In the case of three planet wheels the teeth of both 
halves of one of them are in line, while the teeth of one half 
of the second are set one-third forward, and those of the 
third wheel one-third backward. 

The conviction is now gaining ground that the ventilation 
of large buildings can no longer be left to itself or made 
dependent on the wind, the effect of which is generally in 
inverse ratio to the demand, but requires, besides the inlet 
and outlet, an active agent to move the air. In addition to 
three fans shown in action, viz., Wing’s disc fan, the 
pyelone air a, and the Blackman, electrically driven 

y its peripkery, two systems of positive ventilation were 


exemplified—one depending on the use of water, and the 
other on the use of low-pressure steam or compressed air. 
Fig. 3 shows a section of the Seagrave equilibrium nozzle 
for impelling an induced current of air at atmospheric 
pressure through a pipe in which the nozzle is placed, either 
singly or two or more tandem fashion. The outer shell, 
provided below with an inlet for the supply of steam or com- 
pressed air, is closed by a screw cap at one end, while the 
other, tapered to a fine edge, is of such a diameter that 
there is only a thin annular opening below it and the edge of the 











Fig. 3—SEAGRAVE’S EQUILIBRIUM NOZZLE 


plug, which terminates inasharp point. Within the shell is 
| a conical seat for the corresponding conical portion of the plug, 
| forming a valve, to close upon, thus regulating the passage of 
| air from the main pressure chamber, in immediate commu- 
| nication with the inlet, to the reduced pressure chamber in 
| the conical part of the shell. The hollow plug, the bottom 
| of which forms a piston, is provided with holes for the free 
passage of air throughout the main pressure chamber, and 
also with others communicating with the reduced pressure 
chamber. The spiral spring, butting against the crossbar at 
the front end and a screw pin in the cap at the back end, 
permits of regulating the pressure in the reduced pressure 
chamber, the low-pressure air on the inside of the piston 
combining with the spring to close the valve against the 
higher pressure of air when the pressure in the fore chamber 
exceeds that determined. 
There were two automatic window-sash fasteners at the ex- 
hibition, one resembling in its action a mine rope disengaging 
hook. On the sash bars being brought together, two sector 






Fig. 4—THOMPSCN’S SASH FASTENER—CLOSED 


plates, suspended freely, spread out and prevent the openin; 
of the window until they are brought together. The other, ex- 
hibited by Mr. Henry Thompson, is illustrated by Figs. 4 and 
5, which show views in the positions of closed and open 
Bringing the two sash bars together causes a tongue to 


= 


Fig. 5—-THOMPSON'S SASH FASTENER—OPEN 


release the curved bolt, which locks the two sash bars, a slight 
pressure drawing them tight and preventing the possibility 
of a knife being inserted between them. For opening the 
window, all that is necessary is to draw the bolt up by its 
knob, when it is held clear by the tongue above mentioned. 
The Metropolitan Light Company — late Defries and 
Company—exhibited in action a petroleum stove in which 
there is no glass; but the arrangement of air admission, 
with conical metal chimney and flame deflector, pro- 
duces a blow-pipe flame of intense heat, with comparatively 
small consumption of oil. The company also exhibited the 
Wanzer lamp, the flame of which is blown by a small fan, 











so as to render a chimney unnecessary ; and also a domestic 
safety lamp, that becomes immediately extinguished if over- 
turned, an automatic valve preventing the oil from escaping. 

Messrs. W. and T. Avery showed a new wire tester, similar 
in construction to their platform weighing machines; and 
also a dial weighing machine on the principle of automatic 
supply appliances, but in this case without the automaticity. 
Messrs. Joseph Kaye and Sons exemplified the action of their 
new door stop or porter, which consists of a head in the form 
of a portion of a sphere, with shank and spiral spring, which 
er on a door passing over them when being opened, and 

old it in that position. To close the door itis only necessary 
to press the stop with the foot, while drawing the door over 
the stop. Considerable improvements in joiners’ tools have 
been made by Messrs. Charles Nurse and Company, who 
showed the Forstner improved auger bit, which is guided by 
its periphery instead of its centre, and will bore in any direc- 
tion. The plane-irons of this firm are adjusted by a screw 
for thickness of shaving, and lever for setting the iron straight. 

It was supposed that the latest form of ball-and-cup castors 
satisfied all requirements, but experience has shown that 
they become clogged with fluff. In Copus’s ‘‘ideal”’ castors the 
ball turns on a fixed horizontal axis; and the castor is so 
screwed on to articles of furniture as to make the plane of revo- 
lution coincide with the direction of most frequent action, and 
when the balls do not revolve they simply slide upon the 
carpet. 

By means of a simple grip, shown by Messrs. Smith and 
Davies, by which a picture cord is held or instantaneously 
released, pictures may be raised, lowered, or adjusted with 
the greatest facility. 








A NEW METHOD OF HYDRAULIC PROPULSION 
By ALEXANDER VOGEISANG. 

THE reason why the hydraulic or jet propeller has hereto- 
fore proved a failure has already been clearly demonstrated. 
There is, however, one hydraulic propeller which has met 
with a partial success; this is the Thorneycroft turbine screw- 
guide blade propeller. The turbine screw acts here as a wate - 
forcing device; instead, however, of forcing the water aft in 
oné line of direction, the guide blades cause the water to be 
slightly deflected laterally in various directions, and as the 
vessel advances the water forced aft by the turbine constantly 
acts against new bodies of water, and thereby encounters a 
much greater resistance. Take the guide blades away, and 
we have the common jet propeller as hitherto used, with the 
same inefficient result. The advocated theory that the guide 
blades take the supposed rotary motion out of the water and 
cause it to be directed in a straight line astern, is the greatest 
fallacy ever uttered. 

The idea of rotary motion given to the water by a screw 
propeller, and the existence of a rotary race, is only an assump- 
tion by those who would like it to fit to their theory. The 
blades of a propeller travel in spiral paths, and water that is 
moved by them is moved in straight lines when the vessel is 


























progressing ; the spiral paths behind a propeller, if they could 
be visible, do therefore not consist of water moving in curves, 
but in straight lines. 

The best cure for those who believe in the rotary race, 
vacuums, rarefactions, and vortices, is to take a trip to 
Queenstown, and observe propellers of over 17ft. diameter 
going at half-speed. The water is generally so clear there 
that the action of a propeller at such reduced speed can be 
plainly seen. They will, to their surprise, hardly discern any 
motion in the water whatever. When the propellerrotates at 
full speed the displacing action of the blades disturbs the 
water to such an extent that everything becomes confusion, 
and I defy anyone to tell exactly how the water is moved ; 
and after all it matters little what motion the water assumes 
after the action has passed on, because no further resultant 
reaction can possibly be returned to the vessel by such water. 

The new method of hydraulic propulsion which I have 
patented, consists of a pump or water-forcing device within 
the vessel, which draws the water from outside the vessel and 
forces it through two or more outlets in an opposite direc- 
tion to the vessel’s motion against the water of floatation. 
Instead, however, of forcing the water always in one line of 
direction, I cause the nozzles or outlets to rotate around a 
common axis, and thus act upon the water in spiral paths, 
similar to the action of a propeller blade. The result is that 
the water pressing from the outlets against the water of 
floatation will not act long enough against any one point to 
cause the water being forced back materially from such out- 
lets, allowing almost the entire action to return as resultant 
reaction to the vessel, it being guided to return by the 
conduits. 

From experiments I have carried on, I have found that 
the water of floatation will offer enormous resistance to jets 
of very high pressure and small cross-sectional area. Of 
course the greater the pressure of the jets and the smaller 
their cross-sectioral area the faster the nozzles or outlets 
must rotate. These outlets can be so protected that no 
floating object can damage them, and as they do not pro- 
ject out, the power for giving them rotation will not be great. 

There can be no great frictional resistance offered by the 
pipes, because the velocity of water will hardly be.greater 
than the speed of the ship, or there will be very little velocity 
relative to still water. 

I consider that four outlets of 1ft. 2in. diameter each 
would suffice for the largest vessel afloat, and I also con- 
sider that it will not take more than half the power to move 
@ vessel at the same speed as with either screw or paddle. 
It is the suddenness of contact continuously moving over 
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new surfaces of water that causes this great efficiency. It 
is like the cannon ball rebounding from the surface of the 
water, because the jets do not act Jong enough against any 
one point to cause motion to the water while the action lasts. 
The main part in effective and economical propulsion is 
that all the energy expended returns back into the ship again 
in the shape of reaction. 

With the jet propeller as hitherto used, only such energy 
as found resistance in the discharge pipe was returned to the 
vessel, but more than half the energy was sent out from the 
vessel in the shape of jets of great velocity, from which 
nothing returned to the vessel, as they did not find any 
resistance immediately at the outlet, and it therefore made 
but little difference whether such jet discharged into the air 
or into the water. Other inventors tried to obtain a resist- 
ance by contracting the pipes towards the outlets. This was 
@ serious mistake, because a great deal of the energy was then 
expended against the pipe or the vessel itself. The energy in 
propulsion must always be expended against something that 
offers a resistance, and which is not connected with the vessel 
itself. 








STEAM TRIALS OF H.M.S. SYBILLE. 





H.M.S. Sysrnxe, one of the second-class cruisers known as 
the Apollo type, built under the Naval Defence Act of 1889, 
completed her machinery trials off Plymouth in a highly 
satisfactory manner, on March 3ist. The Sybille, which has 
been built by Messrs. Robert Stephenson and Co., of 
Hebburn-on-Tyne, is 300ft. long by 43ft. beam, by 16ft. 6in. 
draught, having a displacement of 3427 tons. Her machinery, 
which has been constructed by Messrs. R. and W. Hawthorn, 
Leslie, and Co., St. Peter’s Works, Newcastle-on-Tyne, con- 
sists of two sets of triple-expansion engines, having cylinders 
33hin., 49in., 74in. by 39in. stroke, to which steam is supplied 
by three double-ended and two single-ended cylindrical 
boilers, working at a pressure of 1551b. per square inch. The 
power to be developed by these engines and boilers under the 
contract is 7000 mean indicated horse-power upon an eight- 
hours’ trial, with an air pressure not exceeding jin. of water 
column ; and 9000 indicated horse-power on a four hours’ 
forced-draught trial, the air pressure being limited to lin. 

The eight hours’ trial was run on March 24th, the contract 
power being exceeded by 632, with the very low air pressure 
of -106in. On the forced-draught trial, ran on March 3ist, 
the low air pressure was again a noticeable feature, the con- 
tract power being exceeded by 496 with only °48in. air 
pressure. The engines ran very steadily and satisfactorily 
throughout both trials, there being an entire absence of 
either heating or vibration. 

The following are the details of the trial results, these 
means being obtained by hourly records upon the eight hours’ 
trial and half-hourly records upon the forced-draught trial:— 


Eight hours’ Four hours’ 
Mean steam.. 146 149 
»» air pressure “106 “48 
» vacuum - 28fin. 28in. 
»» revolutions .. .. .. 135°2 145 
»» indicated horse-power .. 7632 9496 


The Sybille has the first of five identically similar sets of 
machinery which Messrs. Hawthorn, Leslie, and Co., are at 
present constructing for the Admiralty. 








HOPPER DREDGER FOR NEW SOUTH WALES. 


THROUGH the courtesy of Mr. C. W. Darley, M. Inst. C.E., 
Engineer-in-Chief, Department of Public Works, Harbours 
and Rivers Branch, we have received the drawing from which 
the two-page supplement issued with this impression of a 
hopper barge has been made. The barge and engines for it 
have recently been constructed by the Mort’s Dock and Engi- 
neering Company, Sydney. It is the first dredger of its kind 
constructed in this Colony. The dimensions of the barge are 
as follows :— 








Ft. In. 
Length overall .. .. .. « 162 0 
Length between perpendiculars 156 6 
Breadth moulded at midship .. 24 0 
Depth = - - 12 0 
Length of hopper.. .. .. 48 0 
Breadth of hopper at deck.. 19 6 
- a at bottom .. . 8 4 
Capacity of hopper 400 tons 


The main engines are triple-expansion surface-condensing, 
with cylinders 17in., 27in., and 45in. diameter, by 30in. 
stroke, and are supplied with steam from two multitubular 
boilers, made entirely of steel, with two corrugated furnaces 
in each, the principal dimensions being as follows :— 


Ft. In. 
External diameter... .. oe | 
Length over end plates.. .. .. .. .. 9 8 
Mean diameter of corrugated furnaces .. 3 8 
Length of furnaces between tube plates. . 6 6 
Steam pressure... .. .. 160 Ib. 


An auxiliary beam engine is used for air and circulating, 
and for feed and bilge pumps, the air pump being 16in. dia- 
meter, and feed pump 2°75in. 

Forced draught is employed, and fans and engines for the 
purpose, made by Messrs. W. H. Allen and Co., for supplying 
15,000 cubic feet of air per minute under a pressure of 2in. 
of water. The total area of the grate surface is 67-8ft. A 
feed heater and an evaporator, by Messrs. J. Kirkaldy and 
Co., London, are fitted on board, the feed heater for 800-horse 
power, and the evaporator for producing 20 gallons of fresh 
water per hour. The engravings we publish sufficiently illus- 
trate the barge and the arrangements of its fittings, and 
make further description unnecessary. 








TENDERS. 


LOUGHBOROUGH WATERWORKS. 
THE following are the amounts of the tenders for water main 
extension, contracts 1 and 2. Mr. Ambrose W. Cross, A.M.I.C.E., 
Borough and Waterworks Engineer :— 





Contract 1. £s. 4. 
Oakes, J., and Co., London (accepted) .. 1739 12 3 
Perkins, John, Loughborough.. .. .. .. 1820 11 7 
Stanton Ironworks Company, Nottingham.. 1828 19 8 
Clay Cross Ironworks Company, Chesterfield 1848 5 2 
Cochrane and Co., Dudley... .. .. .. .. 1905 138 2 
Butterley Ironworks Company, Alfreton 1906 1 2 
Staveley Ironworks Company, Chesterfield... 2028 2 0 
Firmstone Bros., Stourbridge .. .. .. .. 2052 18 7 
Newton, Chambers and Co., Sheffield .. 2064 9 0 

Contract 2. 
Band, John, Peterborough (accepted) .. 700 0 0 
Jones and Fitzmiiurice, Birmingham .. 730 0 0 
Jones, J., Loughborough .. 3 730 0 0 
Vickers, Nottingham .. .. 815 0 0 
Green, Chas., Rotherham .. 880 2 0 
Preston, A.,Swithland .. 881 19 6 
Perkins, J., Loughborough 1046 0 0 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions oy our 
correspondents. ) 





SYDNEY HARBOUR BRIDGE. 


Srr,—In your editorial retrospect of January 1st, 1892, you make 
some reference to a bridge design for the Sydney Harbour, which 
I submitted many months ago to the Sydney Royal Commission on 
City Railway Extension. 

he tone of your remarks leads me to believe that you com- 
pletely confound this bridge design with another and a small 
branch of the harbour, for which competitive designs are now 
lying before the Sydney authorities to be adjudicated on their 
merits. To dispel your misconception, and for the information of 
your numerous readers, I beg to & allowed to give the necessary 
—ee on this matter. 

he bridge I refer to is one to connect Sydney with North Sydney 
over what may be rightly called the central part of the harbour, 
being its most important highway for international shipping. The 
bridge you refer to is across Darling Harbour, being about half a- 
mile south of above place, and only a very minor of the main 
harbour, although an enormous quantity of shipping is done here. 
The water area beyond Darling Harbour Bridge and the adjoining 
shore lines does not amount to fifty acres; this alone proves the 
secondary importance of this part of the harbour and its bridge, 
which latter has the object of simply connecting Sydney with Pyr- 
mont, one of the most industrial suburbs. The present Pyrmont 
bridge being an old and clumsy wooden structure, the Government 
decided to erect a new and more modern bridge in its stead; 
hence the competition. 

Sir, had you taken some little trouble to examine all those many 
~ I had the honour of forwarding to you, you could not ibly 

ave mixed up these two schemes; and, speaking broadly, the 
Darling Harbour Bridge is of local or municipal, whilst the Sydney 
Harbour Bridge is of great inter-colonial importance. 

To answer your criticism on my submitted design, I again beg to 
refer you to the report of the Royal Commission, and there you 
will find that all wit examined distinctly stated that a bridge 
across the harbour must in no way interfere with the shipping; in 
other words, the harbour shall not be unnecessarily obstructed 
with piers, nor should the bridge be too low to let even the highest 
ships pass underneath it. This practically means that there shall 
be only one giant span of about Ts00ft., and a high level of 180ft. 
To make cui a hipbtend bridge this involves necessarily that the 
approaches shall be in a pallens of 1 in 33; again, to reduce 
these steep grades would mean so much longer approaches, which 

y reason of local circumstances cannot conveniently be done. 

oreover, this gradient of 1 in 33 for a short distance on either 
side of the centre is not unique, it is the maximum ruling ient 
on the railways of this Colony, as also the ruling lent on 
European mountain railways, and in the case of the bridge, trains 
will never traverse it with full speed. 

You will therefore see that your editorial contention to make a 
low-level bridge, with numerous spans, applies only to Darling 
Harbour, or if meant for the main harbour, is against evidence, 
and falls to the ground. 

The physical features on the Sydney and North Sydney shores 
are such that a straight bridge is an impossibility; I conceived 
therefore the idea to build at either shore two huge cantilevers, 
which in plan have a considerable inclination to each other. 
This idea, I believe, is ingenious, and certainly novel in bridge 
building ; to my knowledge there is not a single instance of similar 
nature recorded in the history of bridge engineering. 

I had the pleasure of sending you the plans, with the object of 
obtaining on this idea your opinion and that of fellow engineers in 
England ; and I conclude with the respectful request to print this 
letter in your valuable paper, in justice to myself and your 
numerous readers. S. PoLiirzEr, C.E. 

Sydney, February 8th. 


[We regret to have expressed our opinion that a low level 
opening bridge would meet the case at Sydney Harbour, as it does 
not agree with that of the Royal Commission; but we are not 
aware of having ‘‘ mixed up” Mr. Pollitzer’s scheme with that for 
a bridge over Darling Harbour. On another page we give an out- 
line sketch of his design.—Ep. E.] 








THE NEW AMERICAN WARSHIPS. 


Srr,—While your readers have before them the admirable plans 
and descriptions of these “ee which have appeared in recent 
numbers of THE ENGINEER, | desire, with your permission, to 
make a few observations upon their design. 

First as to the battleships. Though too much praise cannot be 
given to the wonderfully ingenious disposition of the ar t, 
there can be little doubt that too much has been attempted upon 
the displacement available. While these ships are of about the 
same size as the large Admirals and the Victoria of our navy, 
they are much more heavily armoured and gunned. The result of 
this is seen in the extremely limited coal supply, which is less than 
half that of the British ships named. It is true that the Indiana 
can stow 1400 tons beyond the normal 400, but in this condition 
the oo pee ee rises to 11,700, the belt is almost completely sub- 
merged, and the speed is seriously reduced. Of the three principal 
American types the New York alone has a coal supply equal to that 
of her British equivalent the Barfleur, and this although she is 2350 
tons smaller, and, as a consequence of this and of her greater length, 
more easily propelled. 

Itis, however, to the system of protection adopted in the Indiana 
and sister ships that I especially wish to call attention. It will be 
seen that it closely follows that of our own new battleships, except 
for certain unimportant modifications with a view to saving weight. 
We note the same case for the water-line, and the same exposure 
of the fighting decks, which are without even the wing bulkheads 
of the British ships. There is the same thin armour to prevent 
shells bursting beneath the upper deck, on which, as in the 
Sovereign, only four guns are mounted, while this protection is in 
the same way denied to the guns carried on the spar deck. This 
is the more remarkable, because the spar deck armament is much 
more important and more carefully protected than in our own 
ships. The space beneath the turrets containing the 8in. guns is 
the part of the ship which is certain to receive by far the greatest 
number of shot, and yet this has apparently no protection what- 
ever. 

I suppose it will not be denied that, if the belt were removed, 
and there were substituted for it an armour deck with 8in. slopes, 
there would be sufficient weight to spare to cover the whole side, 
as far as the superstructure extends, with 5in. armour up to the 
level of the spar deck. It is easy to show further that the vital 
parts of the ship would thus be much better protected than they 
are at present. The Indiana’s belt extends only 4}ft. below water, 
and thins rapidly to its lower edge. A very slight roll is therefore 
sufficient to reduce seriously its resistance, even if it does not 
emerge it altogether, and expose the unarmoured side. The 
Blake’s deck extends 64ft. below water, and, as it is lifted by a 
roll, it is presented at a greater angle, and consequently with 
increased power of resistance. When rolling towards the enemy, 
moreover, the target presented by a curved deck is very much 
lower than in the case of a flat deck above a belt. 

It is true that, supposing the stability of the ship to depend on 
the invulnerability of the 3ft. strip above the water-line, it will not 
be so well secured if the armour on that strip is reduced from 18in. 
to 5in. But no one seriously supposes that 3ft. of armoured free- 
board is sufficient to maintain the stability of a ship of this size, 
carrying heavy weights high above water. This is admitted by the 
presence of the 5in, armour above the belt ; but neither British nor 
Americen authorities are able to say why 18in. armour is necessary 
up to a certain point and 5in. is sufficient above it, though they 








ee | 
give excellent reasons for an exact] y opposite opinion, 
to assert with confidence that thick armour is less 
at the —— than anywhere, 
part is less likely to be struck by a_heav rojectile « 
and that, if there is a thick ee deck, im ~— 
jectile, if it does strike, will not inflict fatal injury, Pret 
the water-line should be protected against the storm of light 
shot is, of course, necessary, but a less thickness than 18in, will 
suffice for this, it cannot be too often or too strongly insisted 
on that no amount of passive resistance can insure the main- 
tenante of a ship’s stability in action against the combined 
attack of gun, ram, and to o. That can only be achieved 
by the active resistance which destroys the enemy’s power of 
attack. The true use of armour is to preserve the offensiye 
qualities, as far as possible, intact. That is to say, it should 
be employed to protect, first, engines and steering gear, and 
next, armament and crew. It is to the ship's speed, agility 
and armament, not to the thickness of her armour, that the 
task of preserving her stability and buoyancy must be intrusted, 

Cruiser No, 12 is, of course, the most interesting of the 
American designs, challenging, as it is evidently intended to, com. 

ison with our Blake and Blenheim. Your readers have an 
excellent opportunity of making this comparison, thanks to the 
admirable illustrations of both with re have supplied them, 
~—_ of the Blake will be found at page 26 of the second volume 
of 1890. 

The British ship, it will be seen, has a much heavier armament, 
better protection, and a much er coal supply. I think this 
last needs to be insisted on, for I take it there is no doubt that the 
Blake could, like No, 12, take to sea if required a much larger 
amount than her normal supply. But, while the Blake is at her 
proper fighting trim, and can attain her maximum speed with 
1500 tons of coal on board, No, 12 can only fulfil the same condi- 
tions with half that amount. In every other respect, however, 
No. 12 seems the better ship of the two. Though 2000 tons 
smaller and 7ft, narrower, she has the inestimable advantage of 
37ft. greater length. She is 7°] beams long, while the Blake is 
only 5°77, the worst proportions of any unarmoured cruiser in the 
world, It is quite the most extraordinary of the many extra- 
ordinary features of recent Admiralty designs that a ship intended 
to be altogether pre-eminent in the matter of speed should have 
been denied, what is admitted on all bands, to be the one essential 
condition for the maintenance of speed at sea. 

Though her engines are designed to indicate but slightly greater 
power, it will be seen that No. 12 has very much greater boiler 
power than the Blake. In the matter of distribution of arma- 
ment, the American has a further advantage, her 4in. guns being 
scattered throughout her whole length, while the corresponding 
guns in the Blake are concentrated into a space less than 130ft, 
long in the most crowded part of the ship. : 

With regard to the contour of the American cruiser’s stem, it is 
difficult, Sir, to follow — remarks and those of Mr. Biles, except 
upon the supposition that since they were written the design has 
been bwin The under-water spur, which has been adhered to— 
most mistakenly, I venture to think—in the Blake and all recent 
British cruisers, is, in the elevation you give of No. 12, conspicuous 
by its absence. The form shown is that seen in all recent French 
cruisers and in the Russian Pamyat Azova, the stemsof all which ships 
have their greatest projection at the water-line and recede above and 
below. There ate no doubt that this form is the best for speed 
in smooth water, and it also economises weight. Whether it con- 
tains sufficient reserve of buoyancy to rise readily to seas, may, 
perhaps, be questioned. The French, however, appear to be 
satisfied on this point, they having carried the principle to an 
extraordinary extent in the Dupuy de Lime. In this ship there 
were, of course, further manifest advantages in the reduction of 
bow armour, and of the area of the deck over which the middle- 
line bow-chaser fires. Whether No. 12 could safely ram, or is 
intended to, may be an open question. While there will probably 
be more opportunities for the use of the ram in cruiser actions than 
in fleet engagements, from the fact that the former will generally 
be between single ships, it would seem to be most mistaken policy 
to give a cruiser ramming power at the cost of even the smallest 
sacrifice of speed. I would point out, however, that the stem of 
No. 12 is admirably adapted for the attack of deck-protected 
ships with the least possible injury to herself. While the spur of 
the Blake would be caught by the edge of the armour deck, and 
possibly be arrested or damaged, the nose of the American cruiser 
would run up over the deck, and penetrate far into the ship’s 
interior. 

It ap from Lord George Hamilton’s recent statement 
that the policy which produ the Blake and Blenheim is no 
longer to be pursued, and that we are to submit to the posses- 
sion by a foreign nation of two cruisers which can show a clean 
pair of heels to the swiftest of our ships. Yet, if our Navy is 
to fulfil its primary object, it should contain cruisers both 
swifter and more powerfully armed than any that can be found 
in foreign fleets. Foreign cruisers need only be commerce 
destroyers, but ours must be cruiser destroyers, must be able 
promptly to put a stop to the proceedings for which such ships 
as Nos. 12 and 13 are intended. If this view is the correct 
one, the Admiralty should surely be urged to lay down forth- 
with, in addition to, or even in substitution for, the three new 
battleships proposed, four cruisers, two armoured and two 
unarmoured, which should be as much swifter than the New York 
and No. 12 as those ships are than the Barfleur and Blake. 

I apologise sincerely, Sir, for having trespassed so far upon 
your valuable space with reference to a subject which, I fear, 
is not of general interest. G. W. C. 

Brecon, March 23rd. 


I venture 
necessar 
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THE CONDITION OF STEAM IN AN ENGINE CYLINDER. 


Srr,—The effect, in altering the relation of pressure and tempera- 
ture, of dilatation at any given rate during expansion, to which 
‘* North-East Coast ” refers, is calculable, and is given by Rankine 
for the case of a freely issuing jet. It is made on the principle, 
substantially as explained by “‘ North-East Coast,” of taking 
account of the energy required to impart its velocity to the jet. 
The effect, however, is easily seen to be microscopic at any rate 
of dilatation which occurs after cut-off with ordinary piston speeds. 
For instance, a pound of steam at 1101b. pressure absolute, if 
expanded very slowly from four to four and one-tenth cubic feet 
in volume, would give out about 1500 foot-pounds of work, no 
dynamical effects being sensible; while if in expanding it acquired, 
in following the piston, a speed of 600ft. per minute, or 10ft. per 
second, the kinetic energy necessary for this purpose would be less 
than two foot-pounds—a quantity too insignificant, compared to 
the other, to be noticeable. Deviations of temperature, Xc., from 
Regnault’s tabular values may therefore—except in cases of wire 
drawing, when the dilatation is extremely rapid—be safely 
neglected. The scalding test is imperfect, for the pressure in the 
neck of an issuing jet may be, as in the throat of an ejector, less 
than that of the atmosphere, and the steam being, as Rankine 
showed, somewhat superheated, is quite dry, and does not condense 
quickly on the hand, so that the jet is not better able to scald than 
a jet of air of the same temperature. I remember taking the 
temperature of wet steam from a cock on a steam pipe in making 
some experiments while an apprentice at Messrs, Easton and 
Anderson’s works at Erith, and finding it to be sensibly 212 deg. 
In this case wet steam was expanding rapidly round the thermo- 
meter bulb, which was put into the nozzle of the cock. It does not 
appear that any error of appreciable magnitude can occur from 
taking Regnault’s temperatures as correct for expanding steam 10 
engines with piston speeds less than several thousand feet per 
minute. Maovrice F, FirzGERALp, 

Belfast, April 2nd. 


(For continuation of Letters see page 308.) 
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RAILWAY MATTERS. 


Messrs. BoLLING AND Lowe, of London, have secured 
the contract for the supply of 6200 tons of rails and 750 tons of 


ries for the Imperial Railways of North China, On a 
eae occasion & Proce 9 contract was placed with a German 
maker. 


Tue engines of the North British Company ran 
3,927,934 passenger train miles and 3,869,552 goods train miles 
during the past half-year ending 3lst Jauuary. The total cost 
of locomotive power was for the same period £233,866 12s., and the 
total cost of maintenance of way and works was £147,876 2s, 


In his report to the Board of Trade on the collision 
that occurred at Newcastle on the 1st March, 1892, Major H. A. 
Yorke says :—‘‘ The evidence makes it clear that this collision was 
due toa failure in the connecting-rod between the facing points 
on the passenger line, and the lever in the cabin which works these 

ints.” 
a a report to the Board of Trade on the collision that 
occurred on the 19th February at West Hartlepool station on the 
North-Eastern Railway, Major Yorke says:—‘‘The evidence 
makes it clear that this collision was due to carelessness on the 
part of the fireman, and to disregard of rules on the part of the 

ard and the driver. The brake (Westinghouse) was in perfect 
working order, and had the ordinary simple rules been carried out, 
the collision would not have occurred.” 


Srnce 1880 the French railway companies have given 
their own and each other’s employés tickets over their lines at one- 
fourth of the regular rates, and to their parents, wives and 
children, while living with said employés, at half rates. Now they 
have decided to give each employé a free passage yearly over one 
or several companies’ lines, and to members of his family tickets 
at one-fourth of the regular rates. Moreover, those living within 
18} miles of Paris are to get quarterly, half-yearly or annual 
commutation tickets at one-fourth of the regular commutation rates, 


During the past half-year several of the English 
railway companies made a saving as compared with the previous 
half-year in fuel. The Sheffield Company shows a comparative 
saving of £12 per engine during the half-year and ‘14d. per train 
mile, the Lancashire and Yorkshire £7 per engine and ‘16d. per 
train mile, the North Staffordshire £6 per engine and ‘14d. per 
train mile, and the North-Eastern £3 per engine and ‘07d. per 
train mile. Repairs and renewals of locomotives figure for £8 less 
per engine and ‘16d. less per train mile in the North-Eastern 
accounts. 


In a recent number of the Archiv fiir Eisenbahnwesen 
is an article on ‘‘ Passenger Trains with Numbered Seats on 
American Railroads,” by Mr. Petri—that is, trains of drawing- 
room and sleeping cars. He adduces some statistics concerning 
the proportion of seats occupied in such cars which are not 
generally known, and he is inclined to favour the introduction of 
such cars on many German lines, where they might take the place 
of the unprofitable first-class cars; or the latter might be trans- 
formed into what we call drawing-room cars. He thinks the 
numbering of the places is essential to their success, 


Tur Egyptian Railway Administration, says the Cairo 
correspondent of the 7imes, have received Only six tenders for the 
important contract for widening the four bridges between Cairo 
and Alexandria, It is remarkable that, though the board took 
special pains to induce English firms to tender by converting their 
specifications into English measurements, no English firm tendered. 

he only tenders received are two Italian, two French, one 
Austrian, and one Belgian, ranging from £95,000 to £189,000, the 
Italian being the lowest. For several years past English engineering 
firms have been ousted by continental competitors for important 
works in Egypt. 


Arter a short debate, the Reichstag, on the 28th ult., 
referred to the Budget Committee the supplementary credit of 
nine million six hundred and forty-three th d marks d ded 
by the Government for completing the network of strategic rail- 
ways. In the course of the discussion, Dr. von Butticher, 
Secretary of State, declared that the Bill authorising the credit 
was of urgent importance, and that the postponement of the 
measure until the autumn would be dangerous. Moreover, added 
the minister, the present was the very time when the starting of 
extensive public works was desirable, The Military Estimates 
were agreed to without amendment. 


A PAMPHLET has been issued describing the multiple 
speed and traction system of platforms which have been in opera- 
tion at the World’s Fair grounds at Chicago for the last six months, 
The Railroad Gazette says the pamphlet contains some good cuts 
illustrating the applications of the device to street railroads, 
together with numerous testimonials from those who have ridden 
upon the conveyance, as well as opinions of the technical and daily 
press, The installation of this system, which has been exhibited 
at the World’s Fair grounds, Chicago, for the past six months, is 
assuming a more complete form. Estimates have been furnished 
to the World’s Fair officers, which are being favourably considered. 


Tue Lieutenant-Governor of Bengal has decided, with 
the consent of the Government of India, to build two short lengths 
of feeder lines in connection with the existing railway system. 
The first of these, some twenty miles in length, will run from 
Sultanpur on the Eastern Bengal line to Bogra, a town which will 
furnish a large amount of both passenger and goods traffic. The 
second, Indian Kngineering says, will be from a point east of 
ge on the Tirhoot Railway, to Jainagar on the borders of 
the Nepal Terai. This may possibly be undertaken as a famine 
work, If there is a late monsoon and distress becomes very 
marked in Behar and Northern Bengal, other feeder lines may 
be undertaken with a view to giving the people employment. 


_THE arrangements for abolishing level crossings in the 
city of Buffalo seem, says the Railroad Gazette, to be hampered by 
very perplexing obstacles. The Erie Railroad objects to the plans 
agreed upon by the city and the other railroad companies, and has 
thus far interposed every possible hindrance to the commencement 
of work. The city, to secure better means of compelling com- 
pliance by the Erie with its plans, has asked for the passage of a 
supplementary law by the Legislature ; but after much negotiation 
at Albany the fate of this law is still in doubt, the city’s repre- 
sentatives claiming that the influence of the road upon the 
Legislature is unduly strong. Meanwhile the Buffalo City Govern- 
ment has adopted a severe low-speed ordinance by which it is 
expected to compel the roads, particularly the Erie, to take more 
energetic action towards making the necessary changes in grade. 

Tue estimates of the Prussian State Railways for the 
year ending with March, 1893, provide for the entry into the 
service during that year of no less than 7704 regular permanently 
pg employés, although it contemplates the addition of only 
tl 





miles of railroad meanwhile. This is said to be largely because 
he number is calculated for the times of greatest activity of traffic, 
while heretofore it has been made for the season when traffic is 
lightest. But it is also intended to increase the force at stations, 
and make the supervision more minute, so as to promote safety and 
expedition, It is probable that this increase of the regular staff 
Will permit a reduction of the force engaged by the day, which is a 
very large part of the whole, which can be discharged when not 
— while the regular force is substantially engaged for life, 
Only 14 of the places to be filled are what would be called 
officers ’ here; but there are provided in the list 56 station- 
masters, 756 ‘station foremen and assistants,” 65 shipping and 
receiving clerks, 718 locomotive drivers, 230 conductors, 777 fire- 
then &e. All this, the Rairoad Gazette remarks, indicates that 
© employés are not to be so hard pressed as formerly. 





NOTES AND MEMORANDA. 


In Greater London, 8377 births and 2192 deaths were 
registered last week, corresponding to annual rates of 30°6 and 19-9 
per 1000 of the estimated population. 


Ir is an indication of the small resident population of 
the greatest city in the world, that the birth rate is only about 
ten per annum per thousand and the death rate only six. 


Tue deaths registered last week in thirty-three great 
towns of England and Wales corresponded to an annual rate of 
22°2 per 1000 of their aggregate population. In Croydon the rate 
was 14°7 and in Halifax 26-7. 


In the principal towns in the United Kingdom, the 
death rate in 1889 was as follows :—London, 17°5 per 1000; Liver- 
ool, 25°2 per 1000; Dublin, 24°3 per 1000; Glasgow, 24:9 per 
000 ; while that of the whole of Spain was 33°1 per 1000. 


A PATENT has recently been issued in the United States 
to MM. Deprezand Carpentier for high-tension electric transmission 
of power by means of step-up and step-down transformers. The 
English patent was taken out in 1881. It seems to cover the 
system. ; : 


In London, 2498 births and 1753 deaths were registered 
last week, Allowing for increase of population, the births were 
304, and the deaths 33, below the average. The annual death 
rate per 1000 from all causes, which had been 22°1, 24°3, and 21°3 in 
the preceding three weeks, was 21°4 last week. 


Wits the object of avoiding the difficulty experienced 
in photography of obtaining a distinct foreground and background 
at the same time, M. Damoiseau fits his camera with two shutters, 
one for the foreground and the other for the background, giving 
that for the former a greater and variable degree of opening, 
which amounts to giving the foreground a longer exposure than 
the background, 


A coop seam of coal from 7ft. to 8ft. thick has been 
discovered by Mr. Hughes, of the Indian Geological Survey, on 
the banks of the Tenasserim River, which is navigable to that 
point. The Government of India has sanctioned the grant of a 
large concession in Mergui to Ah Kwi, a wealthy Chinese resident 
of the Straits, to prospect for tin. According to the Calcutta 
correspondent of the 7 mes, this is the first attempt to encourage 
on a large scale the mining industry in Mergui. 


Durine the past year the inspectors acting under the 
County Purposes Committee of the London Corporation have visited 
2483 places of business,and examined 18,180 weights, 7320 measures, 
and 4105 weighing machines. There have been stamped during 
the year 57,672 weights, 254,417 measures, and 10,620 weighing 
machines. The receipts for stamping amounted to £1713, com- 
pared with £825 6s, 2d. last year. In connection with this, refer- 
ence may be made to the paper on machines for weighing recently 
read before the Institution of Civil Engineers by Mr. Wilfred Airy, 
and to the suggestions he makes with regard to inspections, 


Tue following is the return made to the London 
County Council of the cost of the chemicals employed in treating 
the sewage of the metropolis for the year ending December 3lst, 
1891 :—During the summer 500 tons of manganate of soda and 
347 tons of sulphuric acid were employed in deodorising sewage. 
At the southern outfall 2228 millions of gallons of sewage were 
treated, and 46,873 tons of sludge were sent out to sea. For 
precipitation 407 tons of lime and 113 tons of sulphate of iron were 
used, while 923 tons of manganate of soda and 532 tons of 
sulphuric acid were used in deodorisation. ‘lhe cost of the lime 
used during the year was £8146; sulphate of iron, £3184; man- 
ganate of soda and sulphuric acid, £27,525. 


THE meter department of the Pittsburgh Supply 
Company is making two of the largest meters ever made. The 
American Manufacturer says they are for use on natural gas lines, 
where the pressure runs up to 60]b. to the square inch, When 
worked at ordinary mill pressures of from five to six ounces they 
have a capacity of 100,000 cubic feet per hour, but can be worked 
up to 120,000, and when working at 601b, pressure they register 
from 500,000 to 600,000ft. per hour, or from 12,000,000 to 
15,000,000 cubic feet per day, more than a great many wells can 
furnish. These meters will be used on lines at Buffalo. N.Y. In 
addition to the above the company is working on orders for eight 
meters with a capacity of 10,000ft. per hour and two with a 
capacity of 50,000. This company carries a large stock of meters 
on hand with capacities ranging from 10,000 to 100,000ft. per hour. 
It is at present designing a new meter which will be put on the 
market in the near future, and is intended for fuel gas for house 
purposes and illuminating gas for general purposes, 


Dr. Cuas. B. Dupiey has described the results of very 
extensive experiments which have been made on the Pennsylvania 
Railroad in the search for the best alloy for car bearings. The 
alloy which has been adopted isa bronze containing copper, tin, 
and lead, in the proportions of 77, 8, and 15, Extensive experi- 
ments have shown that its rate of wear as compared with the old- 
fashioned bronze containing 7 parts of copper to 10 of tin is as 58 
to 100, and it is stated to give no more trouble by heating. It has 
also been tested in comparison with some of the best of the patented 
bronzes, and showed somewhat superior results, as elsewhere 
abstracted. Its tensile strength is rather low, only 24,000 lb., but 
it is designed for a bearing metal only, and, so far as we know, has 
not been tested, except in the journal bearings of railway rolling 
stock. The cost of this metal at present market prices is about 
104c. per pound, whereas the cost of the old-fashioned 7 to 1 
bronze is about 11%c. per pound, and some of the patented bearing 
metals, on which many engineers are accustomed to rely, are sold 
at prices far above this figure. A pertinent question with regard 
to this alloy is whether it wears the journals faster than other metals, 
Engineering News says :—No experiments on this point have been 
made, but it is probable that any notable difference in this respect 
would have been discovered, since the new alloy has now been in 
use some time. 


As part of a lengthy correspondence on heat engines 
and salind solutions, Lord Rayleigh in the last number of Nature 
says:—‘I have nothing to modify in what I have written under 
the above heading—page 438 ; but to deal completely with all the 
questions raised by Mr. Macfarlane Gray—page 486—would require 
half a treatise, I will limit myself to a few brief remarks, (1) In 
Carnot’s engine there is no—separate—boiler or condenser, (2) 
When I spoke of the various parts of the working substance being 
in equilibrium with one another, I referred to complete equili- 
brium, thermal as wellas mechanical. If the temperature varies 
from one part to another there is no equilibrium. (3) On the 
above understanding the pressure of vapour in equilibrium with a 
saline solution of given strength is a definite function of the 
temperature. (4) Let me suggest that the origin of the difficulty 
may lie in the phrase ‘‘superheated vapour,” which has not so 
definite a meaning as Mr. Gray seems to ascribe to it. Whether 
vapour be superheated or no, depends not only upon the condition 
of the vapour itself, but also upon the bodies with which it is in 
contact. Vapour which is merely saturated in contact with a 
saline solution must be regarded as superheated when contact with 
the solution is cut off. Inthe first situation it would condense 
upon compression, and in the second situation it would not. In 
conclusion, I will hazard the prediction that, if the heat engines 
of the distant future are at all analogous to our present steam 
engines, either the water—as the substance first heated—will be 
replaced by a fluid of less inherent volatility, or else the volatility 
of the water will be restrained by the addition to it of some body 
held in solution.” 








MISCELLANEA. 


Messrs. WHEATLEY Kirk, PRIcE, AND GOULTY give 
notice of removal of their London offices to Albert-buildings, 
49, Queen Victoria-street, E.C. 


THE Stratford-on-Avon Rural Sanitary Authority has 
called in Mr. J. E. Willcox, C.E., of Birmingham, to report and 
advise upon the drainage of Alveston, 


Messrs. R. Hornspy anp Sons, Grantham, have been 
awarded the following prizes at the Launceston Exhibition, Tas- 
mania, viz.—Special first prize and gold medal for winding engine ; 
first prize and gold medal for Colonial, traction, and portable 
engines, sheaf-binding harvester, and reaper. 


A LETTER from Mr. T. J. Pittar, chief of the Statistical- 
office of the Custom House, in reply to an article in the British 
Trade Journal, gives some reasons for not entering the exports of 
machinery at the various countries under more than the two heads 
“Steam Engines” and “‘other descriptions.” The Journal asks 
for;greater subdivision, as in the case of cotton and other textile 
goods; but do we want to tell the whole world precisely where we 
send every sort of machinery ? 


WE are informed that the firm of Hick, Hargreaves, 
and Co., Soho Ironworks and Phcenix Boiler Works, Bolton, who 
were established in 1832, and since then have enjoyed a world-wide 
reputation as makers of patent Corliss mill engines, patent barring 
engines, steel boilers for high pressure, &c., have, for private 
family reasons, availed themselves of the Companies Act, and will 
therefore, henceforth be known as Hick, Hargreaves, and Co., 
Limited. This alteration will not make any difference in the 
management, and the business will be conducted on precisely 
the same lines as under the old firm. 


THE opening of the Tansa waterworks for the supply 
of Bombay, by the Viceroy of India, took place on the 31st ult. 
The occasion afforded an interesting and imposing ceremony, and 
a most important event in the history of the municipal self-govern- 
ment of India. No other municipality has undertaken a work so 
costly and difficult as that which has now given to Bombay the 
best water supply of any city in India. The works were described 
in the course of their construction in THE ENGINEER, vol. lxiv, 
page 53. The pbysical difficulties have been great, and the 
works involved the construction of a masonry dam two miles long, 
to form a lake of nearly six square miles in area, fifty-five miles of 
ducts, twenty-seven miles of iron mains, four miles of tunnels, and 
nearly a mile of iron girder bridges, costing altogether about a 
crore and a half of rupees. The corporation which has achieved 
a work of such magnitude is to be congratulated upon its 
success, 


A RESOLUTION to build or rebuild a bridge in Scotland 
can, under existing legislation, be approved only at the statutory 
meeting of the County Council in the month of October. The 
enactment is regarded as a salutary and convenient one with 
respect to the construction of new bridges and the reconstruction 
of bridges gradually deteriorating, but it makes no adequate pro- 
vision for the case of a bridge destroyed by a flood or other sudden 
calamity. Recently several districts in Inverness-shire, Ross and 
Cromarty, and Sutherlandshire were entirely denuded of their 
bridges by a flood, and as the law stands it appears that no imme- 
diate steps can be taken for their restoration. To remedy this a 
Bill has been passed by the House of Lords providing that where 
a bridge is destroyed by a flood or other sudden calamity a resolu- 
tion to rebuild it may be approved of at a special meeting of the 
County Council called at any time after adequate notice and 
advertisement, 


A Few days since, says the American Manufacturer, 
a gas excitement was started at the little town of Williston, twelve 
miles east of Toledo, Ohio, in quite a peculiar manner. On the 
12th inst. an unusual commotion was observed on the surface of a 
large pond near the town mentioned. Investigation showed that 
numerous streams of natural gas were being forced up from the 
bottom. Fire was applied, and the surface was soon covered with 
burning jets of gas. It was held that the gas must have escaped 
up through crevices in the limestone strata. There is 30ft. of 
earth over the Upper Heiderberg stratum of limestone, and 
through this the gas worked its way, coming up through the pond, 
because the water-saturated earth offered the least resistance. 
The location is about twenty-five miles from the Gibsonburg gas 
and ou! field, and thirty-eight miles from the famous Wood county 
fields. It is in a direct line with these and the Petrolea, Ont., 
field, and gas and oil men believe they are connected. Accounts 
from that point state that the territory for miles around is overrun 
with men anxious to obtain the gas and oil rights of the farmers. 
Four derricks have been ordered, and the drilling of test wells will 
be prosecuted with vigour. 


THe annual dinner of the Institution of Civil 
Engineers took place on Saturday evening in the Town-hall of 
St. Martin’s-in-the-Fields, Mr. Berkley, president, in the chair. 
Among the guests were the Duke of Cambridge, who is an 
honorary member of the Institution, the Earl of Aberdeen, the 
Earl of Kimberley, the American Minister (Mr. Robert T. Lincoln), 
Sir Gabriel Stokes, M.P., Admiral Sir Edmund Commerell, V.C., 
Lord Justice Fry, Professor Ayrton (President of the Electrical 
Engineers), Dr. Evans (president of the Society of Antiquaries), 
Mr. Bryant (president of the College of Surgeons), Sir James 
Kitson, Sir Frederick Abel, Dr. Anderson (president of the Insti- 
tution of Mechanical Engineers), Sir P. Cunliffe Owen, Lieutenant- 
General E. C. S. Williams, R.E., Sir A. Scoble, Mr. Macvicar 
(president of the Royal Institution of British Architects), Mr. 
Walters (president of the Incorporated Law Society), Sir John 
Fowler, Sir C. H. Gregory, Sir F. Bramwell, Sir G. B. Bruce 
— presidents), Mr. Giles, M.P., Sir Robert Rawlinson, Sir B. 

ker (vice-presidents), Mr. Forrest (secretary), Sir Juland 
Danvers, Major-General Webber, Rear-Admiral Cleveland, Captain 
Sir Montagu Ommanney, R.E., Sir Albert Woods, Dr. Pole (hon. 
sec.), and Archdeacon Farrar. 


In a notification addressed by Mr. W. E. Simonds, 
of the United States Patent-office, to the inventors and manu- 
facturers of the United States, it is stated that: ‘“‘It is the 
intention of the Patent-office to make at the World’s Columbian 
Exposition at Chicago in 1893 an exhibit which will show that 
great advance in the several arts which is due, in large measure, 
to the encouragement and support afforded by our patent system. 
This exhibit is to consist of models of patented inventions, which 
will be carefully selected, to show as faras is possible the inception 
of each art, the stages through which the art has advanced, and 
the final development reached at the present time. The Office 
collection of models has been seriously impaired by fire, and is 
further incomplete by reason of the fact that models have not 
generally been required or received during the last ten years. 
The Office is not, therefore, in possession of the models of many 
valuable inventions which might properly be included in such an 
exhibit, and without which, indeed, the exhibit would be incom- 
plete. The limited appropriation for this exhibit will not permit 
the Office to make such models. An urgent appeal is therefore 
made to all inventors and manufacturers to come to the assistance 
of the Office in this matter, either by loans of models already 
built or by the construction of such models not in the possession of 
the Office as should properly be placed in such a collection. Many 
inventors and manufacturers have already indicated a willingness 
to co-operate with the Office in this matter, and it is confidently 
expected that such a response will be made to this general appeal 
as will assure the unparalleled success of this attempt to graph: ally 
and concretely show the development of American invention.” 








308 


THE ENGINEER. 


APRIL 8, 1899, 








LETTERS TO THE EDITOR. 
(Concluded from page 306.) 





ENGLISH AND AMERICAN LOCOMOTIVES. 


Sm,—“ An Old Driver” is not the only supporter of English 
practice who, by the faint praise of a left-handed compliment, 
condemns where he wishes to approve. The average American 
railway will transport upwards of 25 tons of goods for the same 
charge made by an English railway for1 ton. Allowing then for 
40 per cent. of English, and 30 per cent. of American receipts 
from passenger traffic at more nearly equal rates, it appears that 
the American locomotive has to do 1‘7 times the work to earn the 
same amount as the English, and therefore its expenses on the 
same system of operation should be 85 not 65 per cent., 
which is all they require, as ‘‘ Old Driver” admits. The fact that 
coal is 70 and labour 40 per cent. dearer in the States 
widens the discrepancy beyond all possibility of concealment 
behind the plausible yet indefinite argument of ‘‘longer haul at 
lower speed.” Admitting, for the sake of argument, that the 
older English roads are so hampered by precedent as to render a 
radical departure inadvisable, the question yet remains as to the 
desirability of equipping such comparatively new concerns as the 
Hull and Barnsley, Barry, Rhondda and Swansea Bay, or Mersey 
railway with the less economical descriptions of rolling stock. 

Referring to the illustration of proposed locomotive for the 
Edinburgh Exhibition, it would be interesting to know if the 
Baldwin Company have had a satisfactory experience with ordinary 
2in. steel or iron tubes and longitudinally placed roof bars, such 
being most exceptional in American practice, lending, asthey do, 
a most undesirable rigidity to the upper part of the tube plate, 
freedom for which is essential unless the tubes be of small 
diameter and yielding material. The only English railway employ- 
ing steel tubes throughout uses them 18in. in diameter, hence of 
about half the rigidity of those usual in American practice, the 
longitudinal rigidity of the thick copper roof being ictaet by a 
deep transverse water pocket; and though the girder stays are 
placed in a fore-and-aft direction, it may be presumed that the 
bolts swing sufficiently freely to accommodate the resulting move- 
ments. J. D, TWINBERROW, 

Chester, March 4th. 


Sir,—Even if I had criticised the action in one point of Mr. 
Findlay—not “Mr. Finlay”—it would by no means follow 
that I thought I could manage the North-Western Railway 
better than he does. To admit this would be to silence the 
criticism of every technical newspaper outright. Is no one to write 
a leading article in THE ENGINEER on bridge ——s unless he be 
the superior of Robert Stephenson and Benjamin er? Whena 
Liston or a Pasteur opens his mouth, must the Lancet be meekly 
silent? When a Hannen or a Selborne pronounces judgment, 
has the Law Times no function but that of reverential and submis- 
sive acceptance! Surely to state such a position in terms is enough 
to dispose of it. If it happened that my opinions differed frem 
those of Mr. Findlay, I should yet respectfully claim the right to 
put them forward; conscious, however, of the fact that unless I 
could give exceptionally good reason for the faith that was in me, I 
could scarcely hope to convince my audience that an unknown man 
was right and a recognised authority wrong. 

But, in fact, I have not differed from Mr. Findlay at all. I have 
asserted that English trains are unnecessarily multiplied because 
English locomotives are unnecessarily small and powerless, If you 
will refer to Mr. Findlay’s paper, read at the Paris International 
Congress of 1889, you will find that on page 20 he says very much 
the same thing. Mr. Findlay is not responsible for the size or 
power of the North-Western engines. They are supplied to him 
by an independent and co-ordinate autbority, the locomotive 
superintendent. If you intend to imply that the general manager 
—of course I am speaking generally and not specially of the 
North-Western, or any other individual company—ought to control 
the main features of the construction of locomotives whose only 
raison d étre is to carry his traffic, I entirely agree with you. He 
would have such power in any other country. But he does not 
possess it in England to-day. 

In one word my contention is this: English locomotive superin- 
tendents, being by our English organisation divorced from direct 
connection with actual traffic working, tend to look upon their 
engines too much as machines for the economical production of 
steam, and too little as instruments for moving trafic as cheaply 
and efficiently as possible over an enormously expensive and much 
overcrowded highway. In this contention I may of course be 
wrong. The English practice of co-ordination may be right, and 
the foreign and American practice of making the official corre- 
sponding to our general manager supreme over the locomotive 
department, may be a mistake. Or, again, if the general manager 
was in a position to order the building of such engines as he 
preferred, it might be that he would stil! call for our economical 
coal burners of to-day, rather than for engines which, like the big 
American locomotives, would keep his line clear by amalgamating 
two of his 120-ton expresses into one. But at least my point is, | 
think, a perfectly clear and definite one; and I cannot see that it 
is met by any argument you have so far thought proper to advance 
against it. 

Your correspondent, ‘‘ An Old Driver,” writes to you from Crewe 
a letter which is not a little amusing, in the ignorance whicn he 
displays of his own subject. (1) He tells your readers that if three 
North-Western expresses were knocked into two, they would be so 
long as to extend beyond the platforms. Does he really believe 
that if the 10 a.m. and the 10.30 a.m., for instance, were put 
together they would be too long for the platforms at Euston, 
Willesden, Rugby, Crewe, Preston, or Carlisle? Does he not know 
that it is a constant occurrence at these stations at this moment for 
two trains to be standing at the same platform at the same time, 
one beyond and the other behind the ‘‘scissors?” (2) He says 
that the Board of Trade restricts the load of goods trains to forty 
wagons. The working time-table of a line that Crewe drivers, 
however old, should have heard of—I mean the North-Western— 
specifies forty-five wagons as the normal load for main line traffic, 
in the absence of express limitation toa less number. As far as 1 
know, his Board of Trade regulation exists only in his own imagina- 
tion. (3) He says that the Great Western once upon a time built 
some large wagons, and found them unsatisfactory. I can readily 
believe it; we most of us have made mistakes in our day, and I 
trust the Great Western has profited by its experience. But how 
this touches the question of the proper limit of locomotive power I 
am at a loss to conceive. W. Mz A. 

April 5th. 

{Our correspondent would greatly strengthen his case if he would 
give particulars of the length and weights of the American pas- 
senger trains which he has in his mind, and the average number of 
passengers in each.—ED, E 





THE OSCILLATION OF RAILWAY CARRIAGES. 


Sir,—In a previous letter published by you I summarised 
and examined at some length the conclusions arrived at by 
Professor Greenhill in his article in your issue of 2nd December, 
1887, pages 445-6, regarding the oscillation of railway carriages. 
With your permission I will now similarly treat his conclusions 
regarding the bebaviour of vehicles under the action of continuous 
brakes, and in running on curves. 

He points out that the investigation of pitching - oscillation 
summarised in my last is useful in explaining the sudden jerk felt 
in trains fitted with continuous brakes the moment after a stop. 
While the train is being retarded by the brakes, the body of each 
vehicle compresses its front pair of springs and partly releases the 
hind pair, thus giving the body a downward slope in a forward 
direction ; but the moment the train has stopped the retardation 


ceases, and the body swings back to the horizontal position, thus 
causing the well-known jerk. The Professor analyses the conditions 
that permit this, but I confess Iam unable to follow his steps, as 
apparently there is either an error in his method or some printer's 
mistake which obscures it. He, however, concludes that if @ 
be the circular measure of the small downward slope of the vehicle 
due to the brake action, then ‘ 
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so that in a vehicle 30ft. long the ends will each rise and fall about 
aninch. He then asserts that the way to neutralise this unpleasant 
motion is to fit brake blocks on only one side of each wheel, and 
on that side only next to the centre of the vehicle. He, however, 
gives no mathematical demonstration why this should be so. Will 
he kindly favour us with this, and also say whether instead of 
‘* neutralise” he should not have written ‘‘ minimise.” 

The Professor next proceeds to discuss the behaviour of a vehicle 
when rounding a curve. He shows that the body of the vehicle 
takes a list to the outside of the curve by the outer springs com- 

ressing more than the inner. Using similar nomenclature as 
fore, where 
a = half transverse spring base, 
¢ = initial compression of springs due to load, 
h = height of centre of gravity of body above top of springs, 
v = velocity, 
r = radius of curve, 
g = accelerating force of gravity, 
@ = circular measure of the angle of list to “outside of curve, 
es ee () 
gr a@-ch 

He also notes that on entering a curve the body of the vehicle 
is set in oscillation, and that at first the extreme amplitude of 
angular—or rolling ‘—oscillation is 2 @, though he does not prove 
this, but that this oscillation soon dies out, while the list 6 remains. 
He then asserts that it is principally to counteract this sensation 
of rolling list—equation (b)—and not from fear of a bodily capsize, 
that the outer rail is super-elevated. 

This I beg leave to characterise as a most extraordinary assertion, 
for it is scarcely necessary to point out that the object of super- 
elevation is to resist the tendency of the vehicles to derail, and not 
the tendency to take a list or to capsize. 

He notes that 

If H = height of centre of gravity of the whole vehicle 
above rails, 
and d = transverse distance between tread of wheels, 
then vehicle is on point of capsizing when 
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He very truly observes that this equation shows that under 
ordinary practical conditions no risk of capsize need be considered. 
He further shows that the weight of the vehicle is shared by the 
inner and outer rail respectively, in two pressures perpendicular 
to the sleepers, in the ratio of 


then 


e 


or 
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where a = angle of super-elevation of sleepers, and the pressures 
become equal when 
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and that meanwhile the body of the vehicle, in consequence of the 
elasticity of the springs, takes up a mean position more nearly 
horizontal and level than the sleepers, so that the deflecting effect of 
the curve is neutralised. 

Will the Professor or anyone else explain the meaning of the sen- 
tence I have italicized? Is there not something wrong in it’ 
Surely it is not on account of the body taking up a more or less hori- 
zontal position, but in spite thereof that the deflecting effect is 
neutralised / 

In connection with this, will anyone explain how a bogie vehicle 
with swinging spring beams and bolsters in its trucks behaves in 
rounding a curve? The Professor's equations and remarks are 
clearly only applicable to vehicles having bogie trucks without any 
transverse swing. As is well known, the swing-links are generally 
suspended at an angle to each other, to prevent any swinging 
motion when running on the straight, or except when entering a 
curve. Ifsuspended so that their top ends ¢ attached to truck are 
nearer together than their bottom ends s, attached to spring beam 


thus— 


/ 


Oe ne 


” 


then it is evident that the truck frame swinging inwards, and 
the spring-beam s s with the body outwards to position s, s,, the 
latter will receive an angle ¢ of super-elevation from the spring- 
beam in addition to a derived from the road—neglecting the 
horizontalising effect of the springs above noticed. The total 
angular heel over of the vehicle inwards will be a + ¢. If, how- 
ever, the links be hung as done in some countries with top ends 
spread thus :— 








c = 
then the total super-elevation due to road and links together will 
bea — @. If again, as very occasionally designed, the links be 
hung parallel—when side reaction springs become necessary—then 
= 0, and the total super-elevation is only a. Can the Professor or 
any correspondent tell us on exact mathematical principles what 
the extreme amplitude of @ should be, and whether it should be, 
+or-? C. E. Carpew, A.M. Inst, C,E. 
Locomotive and Carriage Superintendent’s Office, 
Burma State Railway, Insein, Lower Burma, 
February 27th. 


FRICTION HOISTS. 


Sir,—In your last issue, in ‘‘ Notes from Lancashire,” your 
correspondent mentions a friction hoist made with driving pinion 
composed of thin layers of paper or tissue as a patent. I have not 
the least objection to the firm making hoists with paper friction 
pinion wheels, but I do object to their claiming this as a patent; 
for the very simple reason that Ransome and Marshall, of Liverpool, 
made paper pinion wheels on small friction pulleys some twelve or 
thirteen years ago for this purpose and they are working to-day, to 
say nothing of the numbers that have been supplied in the mean- 
time. There is not the least doubt that, if Sy non made, this is 
the best class of wheel that can be used for the purpose ; but great 
care should be taken or they may suddenly give out, as some of my 
imitators have found out to their cost. G, F, RANSOME, 





Liverpool, April 4ta.> 
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THE IRON, COAL, AND GENERAL TRADREs 

OF BIRMINGHAM, WOLVERHAMPTON, Anp 
OTHER DISTRICTS. 


(From our own Correspondent.) 


On ’Change, in Birmingham to-day, and in Wolverhampton 
yesterday, there was a very quiet feeling in anticipation of the 
quarterly meetings next week. Wherever ible, consumers are 
postponing buying, for there is nothing in the state of the market 
that requires urgency, and the inducement is all in the Opposite 
direction. The number of orders which there are in hand to give 
out are not believed to be large in any direction, and next week's 
gatherings will, it is thought, be only very tame affairs, 

The turn of the quarter and stocktaking are together making 
against current business, and probably after the quarterly 
meetings the foreign and colonial buyers, whose stocks are known 
to be now very low, will re-enter the market. This, at any rate 
is the hope of the trade, and unless a demand does arise in this 
direction, the outlook will be very poor. It is not without 
encouragement that improved orders are reported for galvanised 
sheets from the River Plate. This revival in South American 
demand has been eagerly awaited, and unless it should be again 
thwarted by the state of siege which has been declared in the 
Argentine, it is believed that it may become permanent. Many. 
facturers are quoting £12 for galvanised corrugated sheets of 
24 gauge, in bundles, delivered at Liverpool, but numerous sales 
are well known to be taking place at £11 15s., and in some cases 
| even less than this, The Canadian shipping season will open 
| shortly, and already some fair inquiries have been received. India 
| and the Cape are also slightly improving. ‘The United States’ 
| demand for galvanised iron continues quiet. 

The shorter production of black sheets has not yet improved 
prices, and buyers still hold back for easier terms, the current 
price of £7 for singles being regarded as too high. Makers, on 

| the other hand, state tbat with present prices of coal, sheets can- 
| not be made at a profit even at £7, and recent losses by sheet 
makers appear to confirm this statement. Still it is freely re- 
ported that sales are being made at 46 15s, to £6 17s, 6d; 
| doubles are £7 to £7 5s., and lattens £8, 
In the absence of demand many ironworks continue very 
| partially engaged, and some concerns are closed altogether. Tne 
second quarter of the year is certainly not commencing in a satis. 
| factory » and fid in the early future of the trade 
| finds expression in hardly any direction. However, the district 
| will continue to hope for the best, and, as has been suggested, 
perhaps after the quarterly meetings have turned, we may see a 
change for the better. 
| In the marked bar iron trade the basis of £8, fixed fifteen months 
| ago, is not expected to be altered, unless coal is materially reduced, 
| of which there seems no probability. Medium and common bars 
are sold in limited bulk at £6 15s, and £5 17s, 6d. respectively, and 
| the tendency is to retain lower rates, £5 15s. being mentioned in 
some cases. Neither is any material alteration expected in the 
prices of other descriptions of manufactured iron at next week's 
| appointments. Hoop and strip makers are rather better off than 
| bar and sheet makers, but in nearly every department there is a 
| restricted demand with a weaker tendency in values. Hoops are 
| nominally at £6 12s, 6d. and gas strip is £6 7s. 6d. Boiler plates 
| are £9 to £10 and upwards to £11 and £12, but common plate are 
£8 to £8 10s, 
| Much sausfaction is expressed among ironmasters here that the 
| Ways and Means Committee of the United States House of Repre- 
| sentatives have decided to report in favour of the Bill reducing 
| the duty on tin-plates from 24 cents to 1 cent per pound, and 
| making tin-plates duty free after October Ist, 1894. It would be 
| premature, however, to assume, even if the measure is suecessful 
| in getting through the Lower House, that it will necessarily at 
| present become law, since it is certain to encounter severe opposi- 
tion in the Senate. 
| The local steel works are mostly well engaged, and some of them 
| are quite busy, and are working up to the top of their mill power; 
| but it is only with difficulty that prices are maintained. 
| The small amount of business doing at the finished ironworks 
| makes demand for pigiron slow. The inquiries which are reaching 
consumers of Midland sorts are much below the usual average of 
these varieties, with the quarterly meetings so near at hand, 
Generally speaking, consumers are desirous of making their three 
and six months’ contracts for pigs prior to the quarterly meetings 
coming on, but on the present occasion there is a decided absence 
of energy in this respect. Prices are difficult to maintain. Lin- 
colns are quoted 47s. to 47s. 6d.; Derbyshires, 44s. to 45s.; and 
Northamptons, 43s, 6d., at stations; Staffordshire, common, 
37s. 6d.; part-mines, 45s. upwards; hot-air all-mines, 62s, 6d. to 
65s., and cold-blast all-mines, 97s. 6d. tu 100s. 

The coal trade is quiet. For best furnace sorts 12s, 6d. is asked, 
| and new mine coal 1ls.; ironworks forge coal is 9s. to 1s,; best 
deep house coal is 13s.; shallow, lls.; and seconds, 9s,; rough 
slack is 5s, 6d. to 6s.; and fine, 4s. to 4s, 6d. 

The monthly report of the engineer to the Mines Drainage Com- 
missioners—Mr. Risund Howl—shows that the total amount of 
water pumped by the Commissioners’ engines for the five weeks 
ending March 29th was 11,086,779 gallons every twenty-four hours. 
An important statement was made by the chairman when he said 
that he expected that by next meeting the Special Committee would 
be able to report that they had obtained a loan sufficient to carry 
out the construction of the levels which are required for the further 
development of the work in the Tipton district. 

The Coventry cycle makers have determined to lay before the 
Government a statement of the grievances under which it is 
considered that they labour by the hindrance to trade caused by 
the French and German tariffs, 

In the North Staffordshire trades, pig iron continues in some- 
what active request, and present production is finding a ready 
market, but in the staple industries the condition is one of 
quietude. Merchants report that their demands are very much 
reduced, and they remain content to buy merely from hand to 
mouth. Contracts for future delivery are scarce, except at 
figures, which makers decline to entertain. Prices generally are 
somewhat easier. ; 

The decision of the Potteries Manufacturers’ Association to give 
a month’s notice to their workpeople for the termination of con- 
tracts has caused considerable consternation throughout the dis- 
trict, and the position of affairs is generally regarded as serious. 
Disputes have been going on for some weeks past at the works of 
Messrs. W. H. Grindley and Co., of Tunstall, and Messrs. J. and 
G. Meakin, of Hanley, and the date of settlement cannot as yet 
be predicted. The manufacturers are seeking to strengthen their 
position by unity of action, and a general closing of works through- 
out the district is by no means improbable, unless a settlement of 
the Meakin and Grindley disputes is effected shortly. 




















NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester.—The iron trade and engineering industries of this 
district remain in much the same unsatisfactory position as reported 
last week. The general policy of holding back for the present is 
still being pursued, and the fact that the practically total suspen- 
sion of the production of pig iron in the North of England does 
not produce any appreciable anxiety on the part of consumers to 
place out orders is evidence of a very depressed state of trade 
generally. The outlook is certainly most discouraging ; makers and 
manufacturers in most cases can only secure even the limited busi- 
ness just now offering at prices that barely, and, in some instances, 
do not cover the actual cost of production and there is a growing 
feeling that business of this description had better be lett alone 





altogether. Amongst users of iron, the prospects of trade are 
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factory, and the general reports which I gather from 
ery to the effect that there is a steadily increasing 
poner of new work, with orders not only few, but very difficult 
to secure at anything like remunerative prices, and some of the 
establishments just now are very largely kept going by working 
k. 
Open Manchester Iron Exchange on Tuesday was not more than 
moderately attended, and the inquiries coming upon the market 
for either raw or manufactured material are again only of the 
most limited character. Here and there, for local and district 
brands, which are just now by far the cheapest iron in the market, 
a slightly better in uiry is reported, with moderate sales occasion- 
ally made, but the business put through is of an altogether unim- 
rtant character, and no better prices are obtainable. Lancashire 
makers still quote on the basis of 45s, for forge to 46s, for foundry, 
less 24, delivered Manchester, and during the week a few orders 
have been booked at about these figures. Lincolnshire remains at 
about 43s. 6d. for forge to 44s. 6d, and 45s, for foundry, 
less 2h, delivered here, with one or two moderate sales 
having been put through, and Derbyshire ranges from 
45s, for forge up to 48s, and 48s, 6d. for foundry, 
less 2h, delivered Manchester. With regard to outside 
brands, prices, as reported last week, continue irregular, 
with little doing to really test the market, For itch 
jron makers still ask about 48s. for Eglinton, to 50s. for Glen- 
garnock net cash, delivered at the Lancashire ports, but with 
merchants ready sellers at under these figures, especially in Glen- 
rnock, makers are practically out of the markets. Middles- 
prough iron is, of course, just now so much affected by the strike 
of Durham miners and the cessation of production, that quotations 
are little more than nominal, and there was little or no o— to 
test them. The very few makers who are still selling are asking 
about 47s. 4d. to 47s, 10d. net cash, for good named foundry brands, 
delivered equal to Manchester. There are, however, ordinar 
foundry brands to be bought through merchants at about 46s, 4d. 
net cash delivercd, 

Finished iron continues only in very indifferent demand, and some 
local forges being kept only partially employed. With the present 
cost of production, however, makers are altogether unable to lower 
their quotations, and there is simply — a very limited hand- 
to-mouth business being done at about £5 17s, 6d. for Lancashire 
bars, and North Staffordshire qualities ranging from this figure up 
to £6 per ton, and £7 5s. to £7 7s. 6d. for merchant qualities, to 
£7 12s. 6d. and £7 15s. for galvanising descriptions of sheets, with 
the usual extras for doubles, whilst hoops are almost entirely 
negiected; but quotations are still maintained at the Association 
list rates of £6 7s, 6d, for random, to £6 12s, 6d. for special cut 
lengths, delivered equal to Manchester or Liverpool. 

In the steel trade business remains exceedingly quiet, both in 
raw and manufactured material. For ordinary foundry hematites 
quotations still average about 56s, 6d., less 24, with steel billets 
averaging about £4 10s. to £4 12s. 6d. net cash, delivered in the 
Manchester district. For steel — there is only a restricted 
inquiry, and it is very exceptional where more than £7 2s, 6d. is 
being obtained for the best boiler-making qualities, delivered to 
consumers in the neighbourhood of Manchester. 

In the metal market there is no m4 material change to report, 
business continuing only moderate, with list rates for manufactured 
goods unchanged from recent quotation. 

The patent Chapman evaporato:s, manufactured by Messrs, 
Fawcett, Preston, and Co., of Liver pool, and of which I gave a 
short description recently in my Lancashire Notes, are now being 
supplied fora — variety of poe in various parts of the 
world, The other day, when I| visited the works, they had in 
hand quite a number of these evaporating plants, one of which 
was a sextuple evaporating apparatus for distilling water on the 
coast of Chili, and I ma d that the introduction of these 
evaporators, one of which been in operation for some time past, 
has quite revolutionised previous methods of water supply. 
Before the introduction of these evaporators, quite a considerable 
trade was done in carrying water by vessels along the coast ; now, 
by means of these evaporators, excellent supplies, both for drink- 
ingand manufacturing purposes, can be obtained upon the spot 
by the distillation of sea water. The firm bave also in band the 
construction of a number of tanks for nitrate works in Chili. 
Amongst other orders for the Chapman evaporator, they are 
executing one, a triple-effect apparatus for a sugar estate in San 
Salvador, a similar plant for a sugar refinery in Montreal, and a 
double-effect apparatus for a sugar estate in Mexico, while a quad- 
ruple-effect apparatus is being constructed for recovering soda ash 
in connection with a paper works in Bury. 

The usual monthly report of the Steam Engine Makers’ Society, 
issued this week, affords evidence of the decreasing activity in trade 
to which I have already referred; and in the number of unem- 
ployed members upon the books, which has remained stationary for 
some time past, a perceptible increase is now recorded, The 
returns show about 2 per cent. of the total membership in receipt 
of out-of-work support, in addition to the considerable number of 
members also in receipt of benefit, owing to the continued strike 
on the Tyne, The sick returns are, however, more favourable ; 
and although the number of members on this benefit is still above 
the average, it has been considerably lessened during the past 
month. Reports as to the state of trade received from various 
districts show lessening activity in a good many localities ; 
stationary engine builders are still fairly employed, but locomotive 
builders are slack, and tool makers generally are not at all busy. 

In the coal trade only a quiet demand is reported for all descrip- 
tions of fuel, and with very few of the collieries working more than 
five days per week, considerable stocks are, in many cases, 
accumulating. The better qualities of round coal, suitable for 
house fire —— still move off fairly well, and for these prices 
are maintained at about late rates, best coals averaging 12s. 6d.; 
second qualities, 10s. to 10s. 6d.; and common house fire coals, 
9s, to 98, 6d. per ton at the pit mouth. The depression in the iron 
trade is necessarily very materially affecting requirements for the 
lower qualities of round coal, and these are again hanging upon 
the markets, with a decided weakening tendency in prices; good 
qualities of steam and forge coals not averaging more than 8s. 6d. 
per ton at the pit mouth, Engine classes of fuel are 
and surplus lots are pushed upon the market at low figures ; whilst 
the threatened general lock-out in the cotton mills of Lancashire 
causes considerable anxiety with regard to the future, as, if carried 
into effect, it will throw a very large quantity of slack upon the 
market, Already supplies, especially in the lower classes, are 
considerably in excess of requirements, and prices are gradually 
drifting back to the previous very low level. Good qualities of 
burgy still average 6s, to 6s, 6d.; and the best qualities of slack 
5s, to 5s, 6d.; but there are common sorts readily obtainable at 
3s, 6d. to 4s, per ton at the pit mouth, 

The shipping trade continues very quiet, and prices show a down- 
ward tendency, good ordinary qualities of steam coal not averaging 
more than 10s, per ton, delivered at the ports on the Mersey. 

The attempt which is being made by the Miners’ Federation to 
restrict the output of coal, and regulate the days on which the pits 
shall be worked, in accordance with the resolution passed at the 
recent miners’ conference in London, is not unlikely to lead to 
Some conflict between the coalowners and the men. On Tuesday 
last a meeting of the Lancashire and Cheshire Coalowners’ 

iation was held to consider a request from Mr. Ashton, the 
Secretary of the Miners’ Federation, that they would meet a 
deputation of the men to consider the question of restricting the 
output to five days B ne week, but the Coalowners’ Association 
passed a resolution that, whilst they were willing to meet repre- 
sentatives of the men to consider any question open to discussion, 
they felt that they were unable to accept the invitation to discuss 


in plentiful, 


ow many ee r week should be worked, as the number of 
days to be worked and the days on which work was to be carried 
on at the collieries must be at the discretion of the employers 


alone. Whether the Miners’ Federation will take any ste 
enforce the resolution passed at the London Conference remains to 





to | holders in the Sheffield 


be seen, but in many of the Lancashire districts the men are ex- 
— their willingness to accept Saturday as a play day as 

eretofore, and, as to restricting the output, it will certainly not 
require any interference on the part of the Miners’ Federation, as, 
with the present prospects of trade, it is not at all likely that 
the pits during the ensuing summer will be able to run more than 
four or five days per week, 

Barrow.—The aspect of affairs in the North of Lancashire has 
undergone no change during the past week. Throughout the 
whole district the trade is paralysed, and from the ae pre- 
senting itself just now, there does not seem much likelihood of a 
resumption of work for some time. In Barrow the whole of the 
Hindpool Works of the Barrow Hematite Steel Co. are standing 
idle, but it is keeping its two furnaces at the new ironworks 
in Amstil-street blowing, and these are working off some of the con- 
tracts that are held, but in the meantime there are no new con- 
tracts being entered into. In West Cumberland the position is 
unaltered, ‘There are a matter of ten furnaces in blast, but how 
tong these will remain at work is questionable, as the supplies of 
coke may give out at any time, when a general stoppage will 
result, At the present time several fairly good orders have passed 
makers in this district, as buyers will not place contracts with 
small chances of early delivery, and if the state of affairs lasts 
much longer, the already much handicapped maker will have to 
close his works until both trade is brisker and prices higher. 
Prices at present are at 46s, 4d. per ton net cash for hematite 
warrants, and 49s, for maker’s iron in mixed Bessemer Nos. The 
stores of hematite warrants have been reduced during the week 
by some 1936 tons, and now represent 110,947 tons. 

In the steel trade the plate mills at the Barrow Steel Works have 
ceased operations, and that now makes the entire steel working 

lant in North Lancashire and Cumberland idle, the mills in West 
Sumberland having been idle ever since the commencement of the 
shortness of fuel. Good orders, too, are held at Barrow, and the 
stoppage will mean some serious losses. Heavy rails are at £4 5s., 
light rails at £5 15s., and colliery sections at £6. Ship plates are 
at £6 5s., angles at £5 15s., and boiler plates at £6 12s, 6d. There, 
however, is no business doing, and there is no change to note in 
any of the prices, 

Shipbuilders and engineers keep fairly busy, both on new and 
repair work. Boilermakers and ironfounders are fairly well off 
for orders. 

There is nothing doing in iron ore, which is at 9s. per ton net at 
mines, 

Coal and coke are scarce, especially the latter, which is quoted at 
23s. per ton. 

eupping is quiet. The metal exports for the week represent 
14,668 tons, as against 16,452 tons in the corresponding week of 
1891—a decline of 1784 tons. Up to date, 217,281 tons have been 
shipped, against 237,627 tons last year, a decrease of 20,346 tons. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Very little demand is being experienced in the South Yorkshire 
Colliery districts. Almost every description of fuel is depressed, 
prices dropping to the quotations current two months ago, before 
the ‘‘ crisis’ was so diligently worked up. Loaded wagons are 
again accumulating at the pits. The men have now generally 
returned to work, but the difficulty will be to find them five days’ 
work a week, instead of disputing about six. Silkstones range from 
12s. to 13s. per ton; softs, 10s. to 1ls.; Kent, 9s, 3d. to 9s. 9d.; 
and Flocktoncoal, 10s, to 10s, 6d. per ton. Rather more is being sent 
to Hull and Grimsby, in consequence of customers who previously got 
their supplies from Durham coming to Yorkshire during the strike, 
but there is less doing in this direction owing to consumers having 
laid in heavy supplies to provide against the stoppage. Some of 
the local coke makers, however, have materially benefitted, a ready 
market being found for their output among the hematite makers 
on the West Coast who usually draw supplies from Durham. As 
the stocks of coke are very small, an advance of 6d. to ls, 6d. per 
ton bas been secured in several instances, The metropolitan and 
Eastern Counties’ call for coal is not quite up to the average. A 
similar report applies to the Midland districts, 

The finished iron trade is rather firmer, particularly colliery 
castings, being in good request. In raw material, though the 
feeling bas improved, prices remain unaltered, and orders are 
limited to what is only urgently required. Lincolnshire makes, 
40s, per ton; and Derbyshire, 42s. per ton. Crucible steel in 
certain special brands is fairly well ordered, but common steels are 
not asked for in any weights, and what orders are given out are 
keenly fought for. Bessemer keeps brisk. 

I have already informed you of the sinkings carried on by 
Messrs. John Brown and Co,, Atlas Steel and Iron Works, at 
Canklow. It is gratifying to be able toadd that at a depth of 
340 yards the company, last Thursday, came upon a seam of coal 
6ft. 3in, thick, and of excellent quality. It is expected that the 
Barnsley seam will be reached in the beginning of June, The ex- 
tension of the coalfield in the Conisborough direction is also pro- 
ceeding satisfactorily. 

The returns of steel and cutlery exports to the United States, 
kindly supplied by Mr. Benjamin Folsom, U.S., consul at Sheffield, 
for the first quarter of the year are somewhat discouraging. 
Three months ago there was a distinct improvement in cutlery, 
and it was sate that the McKinley Act had done its worst. 2 
the closing quarter of 1891 the value of cutlery sent to the States 
was £42,125, which was £12,000 in excess of the corresponding 
period of 1890, when the new tariff came into operation. For thethree 
months which ended on March 31st, the value was £23,079, exhibit- 
ing a startling drop of £19,046, as compared with the preceding 
quarter. Of course the Presidential election is always a disturbing 
element in the United States. Politics absorb all attention in the 
Presidential year to an extent unknown on this side. Merchants, 
dubious as to what fiscal changes may be made, only order for the 
requirements of the day. The value of steel exported during the 
same period was £58,059, against £67,378 in the last quarter of 
1891. This is a decline of over £9000. The total exports from 
the Sheffield Consular District to the States during the three 
months was £104,357, which is £11,660 less than in the quarter 
ending March of last year. 

The Derbyshire coalowners, at Chesterfield, on Saturday, con- 
sidered in conference with the miners’ representatives the pro’ 
weekly stop day. A communication was placed upon the table as 
the resolution of the Derbyshire, Nottinghamshire, and Leicester- 
shire Colliery Owners’ Association, passed at a meeting held at the 
Midland Hotel, Derby, on April1l. It had then been resolved, 
‘* That this association cannot, as a matter of principle, agree with 
the men in their movement to restrict the output. At the same 
time, as the miners have proposed one ‘stop day’ in the week, 
the colliery owners are prepared to arrange that Saturday 
shall be the ‘stop-day’ for three months ending 30th June, 
1892.” It appeared that the Coalowners’ Association had 
arrived at their resolution owing to the fact that Mr. William 
Bailey, the i agent, had aiready agreed that the 
miners there should stop work on that day, The delegates of the 
Derbyshire men urged that they had nothing to do with what 
Mr. ley had done in the adjoining county, and contended that 
they could not agree to anything the Miners’ Federation did not 
approve of, They ee teo, that if Saturday were eventually 
agreed to, the five half-hours that were worked on other days, so 
as to shorten Saturday, must either be paid for or discontinued. 
The employers unanimously agreed to this proposition. It is 
believed that the outcome of the conference will be a eral 
agreement to make Saturday the ‘‘ play day” in Derbyshire as 
well asin Notts. -— 

A local telephone Ser enero is now completed. The share- 

‘elepbone Exchange and Electric Light 
Company, at a special meeting held on the lst inst., confirmed the 








— 


newer agreement made between the a and the National 
‘elephone Company, for the purchase by the latter of the tele- 
phone business and assets belonging to the Exchange. By the 
terms of the agreement the Exchange Company is reimbursed for 
its telephonic outlay, and will, in future, simply carry on its 
general electrical business and the electric light business, for which 
there is at present a provisional order before Parliament. The 
keen telephonic competition between the two companies is there- 
fore now closed. 











THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


As long as the Durham miners’ strike continues, trade in this 
district must remain paralysed. All departments are alike 
affected. Nearly all the ironstone miners, blast furnacemen, 
finished iron and steel workers, &c., are thrown out of employment 
by the action of the Durham colliers, and in addition to that there 
are 250 steamers laid idle on the Tyne, forty-five at Hartlepool, 
and a large number on the Wear and Tees, there being no coal 
cargoes tc carry, while scarcely any iron ore is required to be 
brought from Spain, and shipments of pig iron are very slack. 
The vessels usually engaged in these trades cannot find work in 
other trades, because they also are depressed, and there are too 
many vessels offering already. The North-Eastern Railway, which 
has the monopoly of the trade in the north-east of England, is 
finding its receipts fall off at the rate of £40,000 to £50,000 
weekly on account of the Durham strike, and the consequences 
that it entails on other districts. The iron and steel workers are 
suffering keenly, there being a terrible amount of destitution in 
Middlesbrough, Stockton, Darlington, and Hartlepool, and extra- 
ordinary measures have had to be taken to cope with it. The 
other day a —— from the Middlesbrough Guardians waited 
upon the Local Government Board to endeavour to induce them 
to relax the regulations for the relief of able-bodied men, as the 
distress was so exceptional and was due to no fault of the men. 
But the Local Government Board could make no modification, 
and thus all the starving workmen who accept relief from the poor 
law authorities will become pauperised, and lose their votes. 
Never in the history of the district has there been such a 
condition of affairs, and the powers that be are very apprc- 
hensive of what may take place if the Durham colliers do 
not soon get back to work, and send supplies of fuel to 
set the iron and steel works going. Already there have been cares 
of people helping themselves to the contents of tradesmen’s 
shops. All that the guardians ere allowed to do,s to open a stone 
yard. Relief committees are being formed all over the district, 
soup kitchens are being started, and appeals to the charitable 
all over the country are being made, Each day work gets less, 
There are only four finished iron and steel works in operation 
in the North of England, while by the close of this week the 
number of blast furnaces at work will have been reduced to 
seven, viz., two at Cargo Fleet, one at Messrs. Bolckow, Vaughan, 
and Co.’s, Middlesbrough Ironworks, two at Ayresome Works, 
one at Tudhoe Works, and one at Sir W. G, Armstrong and Co.’s 
Elswick Works, Thus seventy-six furnaces have been damped 
down since the miners’ strike commenced less than a month ago. 
Only two furnaces working Cleveland pig iron are now at work, 
viz., those at Cargo Fleet, and they will be damped down next 
week. Palmer’s Shipbuilding and Iron Company has had to 
damp down its Anglo-American furnace this week; two have 
been stopped by Messrs. Williams at the Lintho Works, 
Middlesbrough ; and the Clay-lane Company will probably have its 
three remaining furnaces idle by the end of this week. It is thus 
apparent that the pig iron trade is much more severely affected 
than it was during the Durham strike of 1879, for then the number 
of furnaces in operation never fell below fifty-two, though the 
strike lasted six weeks. 

There are unfortunately no signs of a termination of this most 
disastrous strike. The miners still refuse to give their Federation 
Board power to settle the difficulty with the owners. Nevertheless 
that Board wired to the Coalmasters’ Association a request that 
they would withdraw the notices and allow the men to go to work. 
Such a message was mere nonsense, when it was unaccompanied by 
any offer either to accept a reduction or submit the matter to 
arbitration. Of course, the Federation Board were not authorised 
to make any such offer, nor were they empowered to act at all, for 
the miners have distinctly refused at the three ballots that have 
taken place to trust them to negotiate. But if the Federation 
Board had done their duty and laid before the miners the figures 
that the coalmasters adduced in support of their claim for a reduc- 
tion, and had complied with the request of the owners that an 
accountant on behalf of the men should verify the statements, 
there might perhaps have been no strike. The employers could 
not have acted more fairly than they have done, and the onus of 
the present disastrous state of things rests altogether on the 
men, who have carried on the fight in a very bitter spirit. 
The owners have made public the grounds on which they claimed 
the reduction, They state that the ascertained selling price of 
Durham coal in the second quarter of 1889 was 4s. 10°47d., and 
between that time and the end of September it rose to 7s. 5°62d., 
or 2s, 7°15d., the men participating fully in this rise, for their 
wages were advanced 30 per cent., and that without a day’s stop- 

e of work. But the realised prices have since been falling, and 
in February the rate was 6s. 3°31d., or 1s. 2:°31d. decrease from the 
highest, yet until now the men have not been asked to submit to any 

uction. However, the employers have been compelled to ask for 
areduction. They argue that if the rise of 2s. 7d. entitled the men 
to 30 per cent. advance, certainly the fall of 1s. 2d., or nearly half 
the adem, entitles the men to a substantial reduction of wages— 
10 per cent. was what they at first claimed, and they were then 
within the mark. The men, it ap , now hold that their wages 
should not be governed by the selling price of coal, though they 
obtained advances on the ground of the advancing prices; and 
most people will acknowledge that the — ers are not dealing 
at all unreasonably with the men, whose leaders, however, do not 
give them credit forany forbearance. They have issued an ‘‘ Appeal 
to the United Kingdom” for assistance, which contains statements 
that scarcely tally with facts. In the first A eres they say that 
‘even should a speedy settlement be effected many of our men 
will not be able, in consequence of the action of the coalowners, to 
return to work for weeks to come, as the mines will not be ready 
for the whole of them to start.” The sentence which we have 
italicised is certainly not in accordance with facts, for it is the 
action of the men themselves that will prevent the pits being 
started directly the strike is over, seeing that it was the miners 
who refused to allow pumping and ventilation operations to be 
carried on. Then there is another fallacy. They say, ‘‘ We are 
fighting a tremendous battle with the coalowners for a principle, 
viz., that we as workmen should have a voice in the sale of the 
material which we produce.” 

The statistics of the Cleveland Ironmasters’ Association for March 
are extraordinary, indeed, unprecedented, this being the effect 
of the Durham miners’ strike, They show that seventy furnaces were 
dam down during the month, leaving only thirteen at work, of 
which five were producing Cleveland iron. The output declined 
85,136 tons, and the stocks fell 43,659 tons. The greatest decrease 
was in the output of Cleveland iron. 

The shipments of gig iron from Middlesbrough last month 
reached 54,490 tons—888 tons less than in February, but 11,495 tons 
less than in March, 1891. But this month they cannot but be ex- 
tremely poor, jally to the Continent. The situation is proving 
very detrimental to the Cleveland ironmasters’ business with the 
Continent. At this season of the year there should be a heavy 
demand from Germany, France, Russia, &c., but this strike has 
war old customers, who are sending their orders elsewhere, 
and the trade will thus be lost to the district. 

As ee Hpac of pig iron, they do not change materially, and 
this is a fact which is very strange. With such a reduction in stocks 
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as nearly 44,000 tons, it might have been expected that there would 
have been a rapid rise, but there is not. It was generally expected 
that No. 3 Cleveland iron would have aeld 40s. long coe 
this, whereas it keeps 2s. 6d. below that, any advance being 
checked by warrants, which the merchants are buying to carry out 
their contracts. Makers quote from 38s.'to 40s., but merchants 
have been at about 37s. 6d. all the week, and some sales 
have been made at 37s. 3d. Middlesbrough warrants 
have been about 37s. cash, sellers all the week. The 
stock in the public warrant stores is being quickly with- 
drawn, and on Wednesday night, Messrs. Connal and Co, had 
135,090 tons, for 5520 tons decrease on the week. Grey forge is 
37s. 3d. per ton. The stock is very small, as is also the consumption. 
Much jless forge and No. 4 foundry are being sent to Scotland; 
indeed, some of the steamers running larly between the Tees 
and Grangemouth have been laid > ho Coast hematite pi 
cannot be got under 50s, for mixed numbers. There is mb 
any to be secured. When the strike commenced the quantity in 
the hands of makers was almost nil, and nearly every furnace is 
now stopped ; indeed, there are only two on hematite in the North 
of England, and they are working slack blast. 

The demand for finished iron and steel is very small, and con- 
sumers here who are needing it are jing down to the Midlands 
for supplies. The works now in operation in the North of Eng- 
land are the Consett Iron Company ; Messrs. Fry, Ianson, and 
Co., Rise. Carr Rolling Mills, Darlington ; Messrs. W. Whitwell 
and Co. omen Works, South Stockton ; and Messrs. Dorman, 
Long, and Co., Middlesbrough ; and in three of these four cases 
the coal used is being imported either from Scotland, South York- 
shire, or Northumberland. Messrs. R. P. Dorman and Co., 
Ayrton Rolling Mills, Middlesbrough, have secured a supply of 
fuel from South Yorkshire, and will re-open their establish- 
ment next week. Messrs. John Hill and Co., Newport 
Rolling Mills, Middlesbrough, in order to do their share to- 
wards mitigating the serious distress, proposed to their men that 
they would reopen their works if the men would, during the con- 
tinuance of the Durham miners’ strike, consent to a reduction of 
10 per cent. in , to recoup the firm in some degree for im- 
porting coal from Scotland. men, however, could not see their 
way to agree to this, though a large number of them are almost 
destitute, and for their refusal they have been much cond d 





agg ag vessels and 40,113 tons in the same month of last year. 
In the first quarter of the year the vessels launched numbered 
sixty-two with/a tonnage of 90,433, eompared with sixty-one 
vessels of 79,758 tons in the first quarter of 1891. The out for 
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continue in weak demand. Plates are a little better off, ‘Ty, 
machine factories are pretty satisfactorily employed general) : 
Business on the Belgian iron market remains in much the a 





the month, and also for the quarter, are larger than have ever 
taken place in the history of the trade, The fresh work coming 
forward, however, is unsatisfactory ; only 18,000 tons having been 
booked in March, to take the place of the 48,700 tons launched. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


I AM glad to have anticipated a favourable settlement between 
the coalowners and enginemen. Sir W. T. Lewis entered upon 
negotiations with Mr. Whitcombe, the representative of the engine- 
men, on Monday, and on Wednesday business in earnest was begun. 
The discussion, I am informed, was ably maintained by both parties, 
-— “ the end an arrangement of an amicable nature was brought 
abou 

At one time things looked, as one of the Association remarked, 
very ugly. At the end the satisfaction was mutual, and the settle- 
ment was voted second only in importance to that of the sldiing scale 
of January Ist, 1892. 

The coal exports from Cardiff ports last week were again very 

, ship t ting to no less than 280,083 tons, the Bute 

ks alone totalling 154,913 tons. Taking the last three weeks, 
the average has been 280,000 tons, which so far exceeds the average 
of the March totals of 1891 that some are beginning to think the 
turn has been gained, and that trade is going “ up the hill again.” 
This is far too hopeful a view. The fact is, that coalowners have 
secured substantial contracts, and the difficulties in the North of 
England have benefitted the Welsh coal districts. At the same 
time, though prices keep up fairly well in all but inferior coals, it 
will be wise to keep a good outlook. The men especially should be 
warned of the evil of toomuch ‘‘ play.” This oa up to mid-week 
there was little doing, and on Wednesday hundreds of colliers were 
idling while were waiti t sready. This week’s 














by those who are endeavouring to relieve the distress. They held 
that the men ought to have acted on the principle of half a loaf 
being better than no bread. The men, however, point out that 
the other firms who are getting coal from other districts are not 
reducing the wages of their men, and furthermore, they are bound 
by the sliding saale wages arrangement, though the firm are not 
members of the-Conciliation Board. The engineers’ strike on the 
Tyne and Wear cannot be far,off its end, for a considerable 
number of men who came out at the bidding of the Amal, 

Society of Engineers have this week gone back to work, after 
nearly ten weeks’ stoppage. The workmen a r to be dissatisfied 
at the dilatoriness of the executive of the Union, and a collapse 


or come. Certainly the way the dispute has been con- 
duc’ reflects no credit on those who have had the guidance of 
the men. 


The ironfounders are fairly well occupied as a rule, but the ship- 
builders are now being affected by the strike, not because they 
have any lack of fuel, but because they cannot get plates and 
angles, there being only a single plate mill in operation in this 
district, and only one angle mill. 

The accountants on Wednesday reported that the net average 
realised price of No. 3 Cleveland pig iron for the quarter ended 
March 31st was 38s. 0°94d. per ton, as against 38s. 11°44d. for the 
eye quarter, and 43s. 2°37d. for the corresponding period of 
ast year. Wages at the blast furnaces will be reduced 1 per cent. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 
Tue Glasgow pig iron market was closed on Monday, which was 
a general holiday. A moderate business was done in warrants 0! 
Tuesday, and there was a decline in prices. A small tit 


gz ans 
quotations show that so far the decline in price has been sto — 
Mid-week’s quotations wereas follows :— Best steam, 12s. 6d. to t: _— 
this was an improvement upon Saturday of 3d.; seconds, lls, 6d. 
to 12s, 3d.; inferior, from 10s. 6d. to 11s. 3d.; small, 6s. In house 
coal, notwithstanding the change in the weather for the better, 
rices are firm, best house selling at 14s. 6d. to 14s, 9d.; No. 3 
Sionibins 13s.; brush, 10s. 3d. to 10s. 6d.; small, 8s. Patent fuel 
is in fair demand, Cardiff and Swansea. Cardiff price, 11s. 9d. to 
12s.; Swansea, 12s. to 12s. 6d. The principal shipments of this 
manufacture iast week were 950 tons to France, and 3600 to Italy. 
Pitwood is in demand moderately at 15s. Cardiff, Swansea 17s, 
Coke is quietly going down the hill a Cardiff quotations are: 
Furnace, 18s.; foundry, 19s. 6d. to 
There is a certain degree of slackness prevailing in the iron and 
steel works, and but for the demand for steel bar, which is fairly 
maintained, the condition of things would be precarious. As a 
manager phrased it, ‘‘ there is a hand-to-mouth businessonly.” It 
was only on Tuesday night that some of the mills were lit, and at 
Dowlais it is feared one of the forges will be stopped this week. 
This if carried out will, I hope, be only temporary, and against this 
is to be noted that the old bar mill, which oo long been disused, 
is to be put in order ; new girders are to be made, and machinery 
obtained from Leeds. The Dowlais Cardiff works are turning out 
satisfactory yields, and the economy of labour by substitution of 
mechanical aids is superior to anything of the kind in Wales. 
I regret to have to record the death of Mr. Llewelyn, manager 
of the Penrhiwceiber Colliery, who rose from the ranks to an im- 


portant post. 
In the tin-plate trade a good deal of discussion is going on with 
to the workmen’s union. Some degree of confidence has 
been given by the favourable reports received from America, and 
there is a general expectation that as demand is good, and prices 
firm, prosperous times will be enjoyed again. The shipments last 
week were unusually large, totalling no less than 103,007 boxes, 





of Scotch warrants sold at 42s. 1d. for one month ; Cleveland was 
done from 37s, 24d. to 37s.; and hematite from 46s, 4d. to 46s. 2d. 
cash. Warrants have been more plentiful, and buyers have paid 
as much as 4 per cent, for carrying them. There has been a very 
quiet demand for pig iron, and the fiuctuaticns from day to day 
proceed merely upon small jobbing t ctions bet rokers. 
The prices of makers’ pig iron are as follow:—G.M.B. f.o.b. 
Glasgow, Nos. land 3, 42s. per ton; Monkland, No. 1, 43s.; No. 3, 
42s.; Carnbroe, No. 1, 44s.; No. 3, 43s.; Clyde, No. 1, 48s.; 
No. 3,47s.; Gartsherrie, Summerlee, and Calder, Nos. 1, 50s.; Nos. 3, 
48s.; Langloan, No. 1, 51s.; No. 3, 48s.; Coltness, No. 1, 53s. 





No. 3, 49s.; Glengarnock, at Ardrossan, No.1, 50s. 6d.; No. 3, 
48s, 6d.; Dalmellington, No. 1, 48s.; No. 3, 47s.; Eglinton, 
No. 1, 47s.; No. 3, 46s.; Shotts, at Leith, No. 1, 52s. éd.; No. 3, 


6d.; Carron, at Grangemouth, No. 1, 55s. 6d.; No. 3, 48s. 6d. 

The shipping demand for pig iron is quiet, the foreign inquiries 
showing very little improvement. The past week’s shipments have 
been 6576 tons, against 4547 in the same week of 1891. The aggre- 
gate shipments from the beginning of the year to this time are 
75,469 tons, compared with 54, in the corresponding period 
of last year. 

Since last report the number of furnaces making special and 
ordinary brands has been reduced from forty-five to ee 
and an additional furnace has been put on hematite. e total 
number of furnaces now blowing in Scotland is seventy-seven, 
compared with seventy-eight last week and forty-one in the corre- 
sponding week last year. 

There is a fair business in hematite ore, the arrivals from Bilbao 
in the Clyde being very considerable. Freights for single cargoes 
have been as low as 5s. 44d., but have improved to 5s. 6d. 

The iron and steel manufactured goods shipped from Glasgow 
last week embraced locomotives worth £6492; sewing machines, 
£12,397; machinery, £12,040; steel goods, £11,444; and general 
iron manufactures, £25,000. 

The finished iron trade exhibits little improvement. The oy 
tion of the makers is, however, somewhat more tolerable. It is 
true that they are not able at present to reduce wages, but they 
are now obtaining cheaper fuel, and raw iron is also moderate in 
price. Notwithstanding these favourable circumstances, orders 
come forward very slowly, the home trade is quieter than for some 
time, and the shipping demand is comparatively light. The 
question of prices has been engaging the attention of the makers, 
who are endeavouring to adhere as closely as ible to former 
rates. The lowest grade of common bars sell at £5 12s. 6d.; 
second grade, £5 17s. 6d.; highest grade, £6 2s. 6d.; best bars 
being 10s. per ton higher, and sheets £7 7s. 6d., all less the 
usual 5 per cent. discount. 

The steel trade is in a rather irregular state. In pepengnrare of 
differences with workmen, the Steel Company of Scotland has 
stopped a considerable portion of its works. Reductions of wages 
are apparently considered essential, but to these the men are 
strongly op In the meantime other steel makers are profiting 
by receiving orders which in ordinary circumstances would have 
gone to the Steel Company, and this fact has helped to steady 
prices. It is quite understood, however, that concessions are being 
made to buyers. The prices quoted by makers are merely 
nominal, and would, if given at present, be misleading. 

The coal trade is distinctly easier. The price of household coals 
has been reduced ls, 7 ton to the domestic customer, and the 
rates of shipping coal are back to the figures current before the 
stoppage of work in the English mining districts. i Ng Ay 

3. 9d.; 


quoted f.o.b. at Glasgow, 8s. per ton; ell, 8s, 6d. to 
splint, 8s. 9d.; steam, 10s. to 10s. 6d. 

During April thirty-six new vessels were launched from the Clyde 
shipping yards with an aggregate of 48,713 tons, compared with 





The quantity received from the works came up to 77,585 boxes, 
This makes a satisfactory decrease of stock, which now stands at 
206,523 boxes only. One fine steamer, the Mohican, is loading 
1000 tons, and the fixtures for next week to the States, Genoa, 
Lisbon, and Hamburg, are numerous. Swansea port has shown a 
good deal of briskness. This week in pig iron the total was 1706 
tons, and in steel bars 528 tons, 190 tons of tin-plates ing from 


hopeless and unsatisfactory condition that has been noticed fo 
many months past, the continued downward movement checki : 
all buying of any moment. The condition of some works re 
— altogether a — one. - 
pretty favourable tone is reported throughout the 

iron trade. Blast furnace works, as well as rollin mills, — 
employed in the Bassins du Nord and the Haute- Arne, as well ag 
in the Meurthe-et-Moselle, the Loire and Centre, The Paris 
shops, also, are reported in fair activity. In prices no materia] 
change can be reported to have taken place recently. 

Although, generally speaking, Rhenish - Westphalian iron 
business does not p tavery fav ble physiognomy just at 
present, there still appears to be a slightly improving tendency jn 
some branches. The finished iron trade, for instance, begins to 
revive a little, though as yet only with regard to demand. The 
iron ore business may be reported to have in no wise altered since 
previous weeks. Luxemburg- Lorraine sorts are changing in 

tation, the d d being weak and unsatisfactory as before, 

On the pig iron market, the inquiry coming forward has been 
but moderate, on the whole; here and there, however, an 
improved tone has been noticed. Prices are rather depressed 
Stocks have been slightly increasing. The total production of 

+ Ran in Germany, including a was for the month of 
e ’ 








ruary, 1892, 378,700 t., of which 143 t. were forge pi 
iegeleisen, 26,725 t. B , 156,978 t. basic, and 51,038 gon 
dry pig. Production in February, 1891, was 331,660 t. ; in January 
1892, it was 408,375 t. From January Ist to February 29th, 1892’ 
787,075 t. were produced, against 680,015 t. for the ‘same period 
the year before. As has been above remarked, the manufactured 
iron industry is, wea nace speaking, med well employed, 
Bars especially have n enjoying rather lively inquiry upon the 
week, chiefly from inland, export trade being as weak as ever, 
Girders, though in improved inquiry, continue to be pressed down in 
price by a keen competition. The condition of the plate mills is 
reported as fairly good, but here also prices are exceedingly de- 
pressed and unremunerative. Sheets are much neglected, both 
with regard to prices and demand. Hoops remain unchanged from 
what was reported last week, prices being pretty firmly maintained, 
The inquiry a forward for drawn wire and wire nails may be 
good. 





termed fairly Regarding the state of the foundries and 
machine factories, nothing of importance has occurred since last 
week’s letter. The wagon factories report themselves well occupied 
for the present. They are looking forward to additional employ. 
ment by an order for twenty load wagons about to be given out by 
the Cologne Railway Administration. The Main-Neckar Railway 
also has given out an order for ten third-class passenger cars, 

It had been reported by several papers that activity at the 
‘*Bochumer Verein” was sadly decreasing, that stocks were 
increasing, and yet no pros; of any orders of importance, and 
that very soon a great number of hands would and must unavoid- 
ably be dismissed for want of employment. On more accurate infor- 
mation, however, this has been found to be untrue. Orders booked 
are numerous and weighty enough to keep the works fully em- 

loyed for the whole of the present year, and in this respect the 

bumer Verein is decidedly more fortunate than most of the 
other works, 

A few days ago the quick train Basle-Cologne arrived at the 
latter place two and a-half hours late. The cause was quite an 
extraordinary one for the time of the year ; it was snow drifts in 
those parts of South Germany which the train has to . About 
the same time an unusual fall of snow was sapusteh treme other 
places, which are rather in favour for the mildness of their 
southern climate, such as Bozen, Meran, Trient, and Roveredo, 

An official investigation had been directed respecting the 
increase of professional accidents—Betriebs-Unfiille. As causes, 
were mentioned on one side the sharper controlling of all 
cases similar to accidents with a view to have them noted 
down as such and made the most of, as it was now generally 
understood, that in doubtful cases the law was rather on the 
side of the “accident.” A further cause was said to be the 
employing of unskilled or insufficiently practised men, But there 
is another view of the question. It has been proved, by careful 
and accurate observations, that accidents of the kind mentioned 
have increased in an alarming manner since the great strike of 
1889. Ever since that time there has been a growing tendency to 
disregard regulations for general as well as for personal safety, and 
to this rebellious spirit, mostly observed in young people, a 





other districts, Swansea now being me gg the tin-plate port. 

The port of Swansea scored an increase of 12,000 tons last week 
On ’Change there was 
that trade was reviving, coal 
d. Quotations ruling were as 
Middlesbrough, 37s.; 


over the corresponding week of last year. 
a hopeful tone, and it was admitted 
market firm, copper decli i Q 
follows :—Glasgow pig, 40s. 104d., quiet ; 
hematite, 46s. 3d.; steel rails, from £4 heavy, and from £5 5s., 
light ; Bessemer blooms, £4 2s, 6d. to £4 5s,; bars, £4 10s. to 
£4 12s. 6d.; Siemens bars from £5; tin-plate cckes, 12s. to 12s. 3d.; 
Bessemers from 12s.; Siemens to 12s, 6d.; charcoal to 14s, 

Cardiff freighters are bent upon a stubborn resistance to an 
increase in the maximum rate for the carriage of coal on the rail- 
ways of South Wales. The short distance clause is urged, too, 
as being detrimental to traders on the line. The present limit is 
four miles, and under the new law if carried any distance under 
six will count as six. The railways appear favourable to the sug- 
gestions. The clause passed this week is, maximum, °875d. per 
ton per mile. 

Treforest Tin-plate works are being restored, and will soon 
be restarted. One of the partners held an pene post at 
Cyfarthfa until lately. Notices have been posted up at Duffryn, 
works notifying cessation of contracts in — days. 

Silver lead mines are to be started near Li ple. If 
Birmingham secures the Welsh water, I predict silver-lead working 
in the vicinity. 

The Lewis Hunter cranes at the Bate Docks are winning golden 
opinions, and the struggle to get them is often keen, 

The last Government returns show that Wales is at the top of 
the tree, both in quantity of coal worked and in the number of 
_ employed, Durham following next, and Ireland bringing up 
the rear. 











NOTES FROM GERMANY. 
(From our own Correspondent.) 


AFTER a period of entire dulness and depression, such as we 
have had in the iron trade for many months, any symptom, how- 
ever trifling in itself, of an ms rere revival, seems worthy our 
attention. Thus a more confident tone, which has of late been 
noticed in some industrial centres over here, a tendency to firm- 
ness in prices, and even a slightly animated demand in certain 
articles may be looked upon as pointing in the same direction. 

So far as can be estimated at present, the prospects of iron trade 
in Silesia have cleared up a little, although the actual busi 


ber of serious accidents can be traced with certainty. 








LAUNCHES AND TRIAL TRIPS. 


On Wednesday, March 30th, a trial — run with the steam 
tug Sandwich, built to the order of the Sandwich Corporation and 
classed at Lloyd’s, The length of the vessel is 58ft., beam l3ft., 
depth of hold 5ft. 6in., and is fitted with 10in., 20in., and l6in. 
compound surface-condensing engines to work at 100lb. steam 

ressure. The contract was carried out by Messrs. E. A. and H. 
Randford, engineers, Gravesend, under the superintendence of Mr. 
George Nicol, and with very satisfactory results, the engines 
indicating 130-horse power. 

A trial trip of more than usual interest took place in Hartlepool 
Bay on Saturday last, viz., that of the s.s, Mashona, which is the 
first of two vessels built by Messrs. Wm. Gray and Co., Limited, 
and engined at the Central Engine Works for Messrs, Bucknall 
Brothers, of the British and Colonial Steam Navigation Company, 
Limited. The Mashona is the sister vessel to one built on the 
Tees for the same owners, and which recently went on her trial 
from that port, that vessel being the first, and the Mashona the 
second, out of nine steamers put on order on the North-East Coast 
during the past year by the same owners, Her dimensions are: 
Length over all, 321ft.; breadth, 41ft.; depth, 27ft. 6in. The 
engines and boilers are of larger size and power than for ordinary 
cargo boats of the same size, as these vessels are intended to run 
at a high rate of speed. The weather on Saturday was highly 
favourable for making an exact trial of what the Mashona could 
do, as there was little or no wind either to impede or help her. 
After adjusting the compasses the engines were set away full speed 
ahead, and the log thrown overboard. e vessel was under trial 
at alight draught, the tanks alone being filled, so that her propeller 
was not as effective as it might have been, owing to one-third of its 
diameter being out of the water. Under these conditions the 
engines ran at a speed of eighty-five revolutions per minute, and 
the progress of the vessel over a run of about two hours averaged a 

thirteen and a-half knots per hour, which was considered 
very highly satisfactory by the gentlemen who witnessed the trial, 
especially as this result was attained without any heating of bear- 
ings, or trouble with the machinery. There was no vibration 
perceptible at the stern of the vessel when running at this high 
speed, and the smooth running of the engines rendered it scarcel 

ible to hear them going on deck. The Mashona is fitted wit 

Mudd’s patent feed-water evaporator, an apparatus designed for 





doing is, in most cases, still of the hand-to-mouth sort. Pig 
iron is, on the whole, rather less inquired for than manu- 
factured iron, and stocks of the former continue to increase, 
At a meeting of the Silesian rolling-mill convention it has 
been stated that inland, as well as foreign demand, had im- 
proved recently, and that prices might be regarded as firm for 
the present. Latest eS for plates was M. 120 p.t.; 
in Upper Silesia, M. 135 to 155 p.t., according to quality and 
destination. Sheets are, on an average, paid with M. 140 to 145 
at works. In Austria-Hungary the market for raw as well as 
or finished iron has been quiet upon the week. The reserve 
practised during the previous months has, on the whole, continued, 
probably in expectation of a still further reduction of prices, Bars 





the pre of the deposit of salt and scale in the boilers, and in 
the construction of which special care has been given to the handi- 
ness with which the apparatus can be opened out for cl g and 
examination. One of the special features of this evaporator 18 
that the tube plate and its tubes are hung upon a hinge at the top 
in such a way that the opening and closing is done with very little 
exertion on the part of those in charge. The apparatus was well 
tested, and proved highly satisfactory, one especial point worth 
noting being that the water it provided was quite fresh and free 
from priming water, due to a special arrangement of steam space 
baffles which are inside the apparatus. The Mashona and her 
machinery have been constructed under the personal superinten- 
dence of Mr. H. A. B. Cole, of London, who was present to repre: 
sent the owners on the trial trip. 
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AMERICAN NOTES, 


(From our own Correspondent.) 
New York, March 30th, 1892. 


Quorations for all kinds of iron continue low, 

nd the volume of business is unsatisfactory. 
Toeal demand is confined to delivery for the next 
thirty to sixty days. Pennsylvania makers are 
holding foundry at 17 dols., and 15°50 dols. for 
Nos, 1 and 2, and forge at 14dols. Southern com- 
panies are making liberal and attractive offers to 
Northern buyers, and stocke there are gradually 
being depleted. Two or three large lots of steel 
rails have been taken at 39 dols., ani girder rails 
have been sold in large lots. Requirements for 
tarminal railway facilities are being presented, 
and a large amount of b in structu 
material will soon be placed. A copper combina- 
tion is reported to have been effected. Sales last 
week, between three and four million pounds, 
There is very little being done in the metal 
market outside of copper. 


NEW COMPANIES. 


‘Tae following companies have just been regis- 
tered :— 

Lock Gate Manufacturing Company, Limited. 

This company was registered with a capital of 
£2000, in £50 shares, to carry on business as 
cotton cloth manufacturers in all its branches. 

With slight modifications the regulations con- 
tained in Table A apply. 


Black, Hawthorn, and Co., Limited. 


This company was registered with a capital of 
£110,000, in £10 shares, to carry into effect an 
agreement made between W. Black of the first 
part, Jn, Johnasson of the second part, W. S. 
Hanter, C. E. Hunter, and L, C, Hunter of the 
third part, H. T. Morton of the fourth part, S. 
Speneer of the fifth part, and this eompany of the 
sixth part, for the acquisition of the undertaking 
of an engineer and ironfounder, hitherto carried 
on by W. Black and others, at Gateshead-on- 
Tyne, and to carry on and extend the same in all 
its branches. The first subscribers are :— 


W. Black, Gateshead-on-Tyne .. . 
J. Johnasson, Queen’s-gate, W. .. .. .. 
A.C Hughes, 10, Portland-terrace, Southsea 
8. Spencer, Walbottle Hall, near Newcastle. . 
C. E. Hunter, Selaby Park, Gainford ee 
F. C. Hunter, 75, Por rz ey ii 
W. T. Morton, Fenton Wooler .. .. .. .. « 
The number of directors is not to be less than 
three nor more than five. The first are, W. 
Black, H. T, Morton, C. E. Hunter, 8. Spencer, 
and A.C. Hughes. Qualification, £2000. Re- 
muneration to be fixed by the company in 
general meeting. 











at et et ee 





Wigan and Distruct Tramways Company, Limited, 


This company was registered with a capital of 
£30,000, in £5 shares, to acquire the business of 
atramway proprietor and carrier of passengers 
and goods, now carried on by Jobn Gee, at 
Wigan, Ince-in-Mackerfield, Hindley, and Pem- 
berton, Lancs, in accordance with an agreemen- 
made 2lst March between J. Gee of the first 
part, and this company of the other part, and to 
carry on and extend the said business in all its 
branches. Registered without articles of associa- 
tion, 





Q. Y. Lawson and Co., Limited. 

This company was registered with a capital of 
£2000, in £1 shares, to carry on in England or 
elsewhere the business of iron and b ounders 
and machinists in all its branches. Registered 
without articles of association. 


Gwynne and Co., Limited. 


This company was registered with a capital of 
£20,000, in £50 shares, to carry into efiect an 
— expressed to be made between L. G. 

ouchel of the one part, and T. Gwynne of the 
other part, and generally to carry on the business 
of manufacturers of and dealers in tin, terne, 
black, decorated, and jap d plates, It 
engineers, &c. 

he number of directors is not to be less than 
two. The first to be elected by the signatories 
to the memorandum of association. Qualification, 
10 shares. Remuneration to be determined in 
general metting. 








Gas Economising Foreign Patents, Limited. 


This company was registered with a capital of 
£3600, in £1 shares, to carry into effect an _ 
ment expressed to be made between R. J. Haw- 
kins of the one part, and this company of the 
other part, and generally to manufacture and 
deal in hydrocarbons and other materials for 
mere by 

— of the regulations contained in Table A 
apply. 





Pontypool Electric Light and Power Company, 
, Limited, 

This company was registered with a capital of 
£10,000, in £5 shares, to carry on the business of 
an electric light and power company in all its 
branches, 

The number of directors is not to be less than 
five nor more than seven. The first are: W. 
Pegler, jun., J. C, Howell, E. B, Ford, W. Sand- 
brook, and J. Herbert. Qualification £50. 
Remuneration to be determined by the company 
in general meeting. 


Pollit and Wigzell, Limited. 

This oomeaay was registered with a capital of 
£40,000 in £10 shares, to carry into effect an agree- 
ment made March 24th between J. Pollit and E. 
Wigzell of the one part, and W. H. Gibson of the 
other part, for the acquisition of the undertaking 
of ironfounders and engineers now carried on at 
Bank Foundry, Sowerby Bridge, Halifax, Yorks, 
and to carry on and extend the said business in 
all its branches, 

The number of directors is not to be less than 
bg oe more ae te The a 

- Pollit, chairman, i , Managing direc- 
tor, E. E, Pollit, and W. S 0 Miligan.  Qualifica- 
tion 10 shares, Remuneration not specified, 





THE PATENT JOURNAL. 


Condensed from ‘ The Illustrated Official Journal of 
Patents.” 


Application for Letters Patent. 

When patents have been “communicated” the 
name and address of we communicating party are 
printed in italics. 

28rd March, 1892. 

5700. SicNatyinc on Raitways, R,. D. Knowles, 
London. 

5701. Buinp Putteys, H. E. Baker.—(G@. F. Baker, 
Channel Islands ) 

5702. Knittino Macuings, F. Zapata, London. 

5708. ARTIFICIAL Fiies, K. H. Cornish London. 


** 
* 


5704. FournisHina Moroccos, &., J. T. Hardy, 
London. 

5705. Appitions to Hasps, &c, F. E. Martineau, 
mdon. 


5706. PuHotoorapuic Cameras, J. R. Gotz, London. 

5707. Tramway Veunicies, O. Imray.—(C. Liihrig, 
Germany 

5708. Or, Can, H. Imray.—(F. P. 8. Harris and F, 8. 
Gallup, United States.) 

5709. Crank Piate for WorkinG Percussion Too.s, 
E. Hammesfahr, London. 

5710. Fire-proor Partitions, D. Faulkner, Walton- 
on-Thames. 

5711. New Puzzyz, E. Hughes, London. 

5712. DiapHracms of TeLerHones, G. L. Anders and 
W. Kottgen, London. 

5713. Pepas for Cycies, W. 8. Streat, London. 

5714. Houprasts for Winpow Biinp Corps, A. Cleland, 


mdon, 

5715. Liniment for Rueumatism, &c., A. J. Boult.— 
(H. Hammer, Germany.) 

5716. PeramBucLators and other Venicues, R. Ripley, 
Live! 1. 

5717. Faaxes for Pianinc Articies, E. Weidnet, 
Liverpool. 

5718. Looms, T. Fell and J. Fell, jun., Manchester. 

5719. Rerinep Suoar, T. Drost, Liverpool. 

5720. Drepcers, Barces, or the Like, W. Mackay, 
Liverpool. 

5721. Hammocks, R. Ripley, Liverpool. 

5722. Raisinc or Forcino Liquips, J. Atkinson, 


on. 

5723. AMALGAMATING PLasTic MATERIAL, A. Desgoffe, 
London. 

5724. Hat Cases, R. Haddan.—(A. Dessauer, Germany.) 

5725. Preservation of Farry Matrers, J. Falcimagne, 
London. 

5726. Grippine Naizs, H. J. C. Keymer, Gorleston. 

5727. Distance Recorpers, C. Craven, London. 

5728. Type for Perroratina, T. Bolas, Chiswick. 

5729. Reversino the Pitcu of Screw PrRopre.tier 
Biapes, W. D. and 8. Priestman, and J. Nicholson, 


ndon. 
5730. inane of Kyitrep Fasrics, J. Schiesser, 
mdon. 


5781. SEL¥-CLEANING REVOLVING Screens, W. Hornsby, 
R. Edwards, J. a and 8. M: , London. 
5782. Exvecrric Licut Firtines, J. A., J. F., and A. 
H. Lea, London. 

5783. Lawn Mowers, J. P. Lawrence.—(W. Supplee, 
United States.) 

5784. Pweumatic Inpicators for ADverTIsinG, W. M. 

. London. 
5785. Evectric Licutine, H. Hirst, London. 
5736. Bakers’ Steam Ovens, A. M. Perkins and Son, 
-, and G. N. Colliver, London. 

5737. Roapways and Pavements, W. W. Joseph, 
London. 

5788. FootsaLts, W. Howard, London. 

5789. Support for Fisuina Rops, &c., L. W. Payne, 
London. 

5740. PeTroLeum Encungs, P. Bilbault, London. 

5741. Corsets, H. A. Turner and H. Weston, London. 

574%. PHotocraPHic Suvurrers, A. 8. Newman and J. 
Guardia, London. 

Fasteninos for Umpre.ias, &c., G. Vassie, 
London. 

5744. PHoroorapuic Cameras, W. Palmer, London. 

5745. Propuction of OxyornaTep Pyrrazou Deriva- 
tives, J. Pfleger and W. Krauth, London. 

5746. Distemper for Ce1Lines and WALLS, A. T. Morse, 


mdon. 
5747. "hanes Victorias, A. C. Sage and D. White, 


n 

5748. Evecrric Meters, G. Shann, London. 

5749. Dress-Lirter, M. Wardle, London. 

5750. Switce for ELecrricay Circuits, E. H. Johnson, 
London. 

5751. InnatinG Apparatus, A. L. Lénnerberg, 
London. 


24th March, 1892, 
5752. Tomastones or Monuments, J. W. Hickling, 
London. 


mn: 

5753. Testinc Sensitiveness of Surraces, J. W. T. 
Cadett, London. 

5754. Buixp Putteys, W. G. Gooch, Birmingham. 

5755. Fire-iicnter, A. Mortimer, Bradford. 

— Dark Stipes of Cameras, A. H. Kirby, Brad- 


C) 

5757. INDIA-RUBBER WATER-BOTTLES, T. B. Birnbaum, 
London. 

5758. OperaTinc Siipinc Winpows, &c., J. Paton, 


5759. EXCELSIOR Tyre Stamp, T. Ress, Dudley. 
5760. SusPeNDER ATTACHMENTS, H. Halladay, Bir- 


a. 

5761. YeLLow CoLourine Matter, The Clayton Aniline 
Co., Ld., J. Hall, and F. Moore, Manchester. 

5762. Suckinec Orr Masse Cuite, O. Mengelbier, 


mdon. 
5768. Foo SicNatuinc on Rariways, J. Royle, Man- 
chester 
“~~ Lasts for Boots and Sxogs, J. and J. W. Sharp, 
tte: 


e . 

5765. Grinpinc MILis, A. McGregor and H. Burch, 
Manchester. 

5766. Manuracture of Boor Socks, J. J. Eckert, 
Strood. 


5767. UmMBRELLAS and Paraso is, L. Elstein, London. 

5768. Spirit Lamps, W. Pearce, jun., W. é. Tillyard, 
and F. C. Rogers, London. 

5769. IncrEasiINnG Speep of Swimmers, N. F. Davey, 


rgavenny. 

5770. Sirtinc Apparatus, W. M. Liewellin and A. J. 
Jacobs, Bristol. 

5771. Corron Cutter, C. J. Morris, Bristol. 

5772. Hotpinec TocerHer Fisuine Rops, T. W. P. Oak- 
ley, Redditch. 
5778. Mrininc, Curtine, &c., Coat, A. Homfray, 

Kidderminster. 
5774. Saints, Messrs. Slatter and Slatter, No ham. 
5775. Raisinc Tram-cars from Raixs, J. T, Clarke, 
Manchester. 
5776. TWo-WHEELED DELIVERY VEHICLE, M. B. Boone, 


we 
5777. CARRYING MemMoRANDUM Book, D. T. Williams, 
1D 
5778. Seep Sower and Horsk-RakE, W. G. Stratton, 
Birmingham. 
ae Winp and Arr Diviver, W. Horne, Cliffe-at- 


00. 

5780. Pweumatic Tune Conveyine Apparatus, W. H. 
Blakeney, Glasgow. 

5781. Woopen Gor Civ, T. Carruthers, Edinburgh. 

5782. PARALLEL Vices, W. Whitehead, Manchester. 

57838. Preventinc Smoke from Furnaces, J. Sadler, 
Manchester. 

5784. SeLF-actinc Muies and Twiners, R. Clegg, 


Manchester. 
5785. PARALLEL Rouiine Cup, J. W. Gillie, North 
Shields. 


5786. LETTER coe 5, A. Bouét, Kidderminster. 
5787. Firrration, 8. R. Lowcock, a, 
Oring Ma Macuings, BE. T. W. De: and T. M. 


, Manchester. 





5789. Cricket Bar Hanpiz, C. T. Hornsey, West 
Ham. 


5790. BoaT-LOWERING Gear, W. G. Crow and T. Turk, 
London. 
5791. Lawn Tennis Inpicator, &c., E. H. Roberts, 


ndon. 
5792. New Breakrast Beverace, R. McDougall, 


ndon. 

5798. Looms for Weavinc Pitz Fasrics, M. Stables 
and G. H. Lockwood, London. 

5794. Wasnino Compounps, G. H. Hikins Liverpool. 

5795. Device for L'cutina Pires, W. R. Steward, 
London. 

5796. ComBrnaTion InstRUMENT, 8. Maier, London. 

5797. Twine Hoipers, J. B. Holmes, New York City. 

5798. Pencit SHARPENERS, ©. Faber, London. 

5799. Luncueon and Pic-nic Baskets, F. G. Edwards, 


mdon. 
5800. TaBLe Appliance for Hotpine Disues, 8. Cook, 
on. 
5801. Sasa Fasteners, 8. Cook and J. Chainbers, 
London. 
5802. Extincuispinc Lamps, A. C. Jones and M. Moska, 
London. 
5808. Or Lamps, J. Roots and J. W. Seal. London. 
5804. Manuracture of Linep Fasrics, J. Rousseau, 
mdon. 
5805. Raisinc Water, &c., J. Cox and J. Thomas, 
ndon. 
5806. Dexp Boxes, &, T. Bishton and J. Chilton, 
London. 
5807. Expansion Gears for Steam Encines, R. Millar, 
5808. TrEeaTiIne SEED Ciover, 8. von Gerendy, 


5809. CompounD HIGH-SPEED FLUID-PRESSURE ROTARY 


orors, W. C. Farnum, London. 
5810. Dressinc Metatiic Bopies, W. C. Farnum, 
mdon. 


5811. Amico-crotonic Acip, C. D. Abel.—(C. F. Boeh- 
ringer and Sihne, Germany.) 

5812. Lamps, H. R. Low, London. 

5813. INDIA-RUBBER BurreR Sprina, J, E. Hopkinson, 
London. 

5814. Micropnonges, &c., Sir C. 8. Forbes, Bart., 
London. 

5815. Fast Co.ours, B. Willcox.—(7The Farbenfabriken 
vormals F, Bayer and Co., Germany.) 

5816. Stircuinc Booxs and the itice, W. Beecroft, 


London. 
5817. VenicLe Startinc Apparatus, E. H. Morgan, 


ndon. 

5818. Coat Rais, A. J. Billing, London. 

5819. Motors, J. Michels.—(7. M. Grob and Co., 
Germany. 

5820. VeLocirpepes, W. I. Bunker, London. 

5821. Sreves, R. W. Barker. — (C. Closz, United 
States.) 

5822. Toy Buitpinc Biocks or Bricks, C. F. Voit, 

mdon. 

5828. Cranes, T. D. Hollick and F. W. Hollick, 

London. 


mdon. 

5824. Serrinc Diamonps, E. Edwards.—(R. Lorcke, F. 
Kegel, and M. Clausnitzer, Germany.) 

5825. Fisninc Rop, A. Edwards, London. 

5826. Penciis, L. H. Sondheim, London. 

5827. Surves, W. Barker. —(C. Closz, 
States.) 


United 
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5828. ng Tannino, C. K. and K. K. Falkenstein, 
Lo 


ndon. 

5829. Tires, H. Besson, London. 

5880. Bakers’ Ovens, F. P. Tunks, London. 

5881. Game of Sxiii, W. H. Bendall, Worcestershire. 

5832. Crcie Receprac.e, A. 8. Hoge, Kent. 

5833. TuresHinc Macurnery, J. O. Wallace, Belfast. 

5834. Apparatus for ADDING TOGETHER and SuBTRACcT- 
ING Money, &c., E. A. Wesley, Liverpool. 

5835. Box Naitinc Macaines, D. McDowall and J. 


,G iw. 

5836. Brake for Bicycies, J. Siswick, Huddersfield. 

5887. ATTACHMENT of Garr Hooks to their HanpLzs, 
E. Warner, itch. 

5838. Maxine Suirts, P. D. Kenny, Manchester. 

5839. SacK-MARKING Macuing, T. Judge, London. 

5840. Sprines for Cycies, J. Clayton and V. Groom, 
Wolverhampton. 

5841. Corsets, F. Boocock, Leeds. 

5842. Hotiow Incors, J. E. Bott, London. 

5848. Rartway Foe Sicnaine, W. H. Tomlinson and 
J. Lee, Dukinfield. 

5844. Fiat Carpinc Enornes, A. Hitchon, Halifax. 

5845. Fzepinc Device for Printine and other Ma- 
cxuings, A. Conkling, Manchester. 

5846. BLackBoakD CHALK Ho.per, J. Greaves, Old- 


5847. CarRryinc WEIGHTS of SusrENpINo O11 Lamps, 
R. H > ingham. 


5848. Raising or Gic Mitis, H. Morton, London. 
5849. Openinec and CLEARING Fisrg, D. Black, Brad- 


ord. 
= | aan Firtines, R. J. Urquhart, Man- 


chester. 

5851. EARTHENWARE Pipes, W. Gleave, Stockport. 

5852. Hypraviic Cyriinpers, 8. Hill and R. Hodges, 
Birmingham. 


5858. PaotocraPuHic Dark Sxipz, F. Noar, Cheshire. 

“— F.iances for Cameras, A. E. Hench, Birming- 
am. 

5855. Dress-HOLDERS, F, F. Empson, Birmingham. 

5856. CoLLecTinc Bossins or Spoois, W. Sutcliffe, 

Halifax. 

5857. Toncugs or Pecos of SHutties for Weavine, J. D. 
arside, Huddersfield. 

5858. Ruiyes for Piston Packine, T. Reading, Bir- 


=~ 
ar EIGHING MacHinEs, A. Wood and T. Davies, 
Ww. 


5860. Ciips or Fasteners for Tires, T. D. Challoner, 
H. B. Buckland, and G. Jaques, Newcastle-on-Tyne. 

5861. TuRninG Over Leaves of Music, J. R. Carru- 
thers, Glasgow. 

5862. CoLour Cakes, J. R. Carruthers, Glasgow. 

5868. Taps, D. B. Morison, Hartlepool. 

5864. Grass Cottector, H. B. Snow, Torquay. 

5865. Piano Sroot, H. St. Clair Massiah, Birming- 
ham.—{A communication from abroad.) 

5866. VaLve, J. McRobie, Glasgow. 

5867. BotsrErs for TaBLe Knives, J. I. Hemmingway, 
Sheffield. 

5868. Sprtu Pin and Agratine VALve, J. McRobie, 
Glasgow. 

5869. Coupiines, C. Korte, Leeds. 

5870. Coursge InpicaTor, A. O. Arnesen and E. Wélner, 
Liverpool. 

— rr E. T. Hughes.—(P. A. Norman, United 

tates. 

5872. CoLLAR FASTENER and NECKTIE Houper, G. L, 
Combes, London. 

= — E. T. Hughes.—(A. R. Heath, United 

tates. 
5874. SEPARABLE Button for Trousers, C. E. Perry, 


mdon. 
> Lockine Gear for Tiprinc Carts, W. Goatcher, 


ndon. 

5876. VeHicLes, R. J. Crowley, W. Walker, and J. C. 
Douglas, London. 

5877. Bi-PpHOoNE RarLway SiGnat, H. Mosely, London. 

5878. Lockinc VELOcIPEDE WHEELS, W. R. S 
London. 

5879. TurEapeRs, T. Glennon, Live 

5880. SuspenDING Skirts at any Heiout, E. K. F. 
Ilbery, London. 

5881. Fire Bars for Borers, J. Arkill and J. Price, 


London. 

as CoMBINED EnveLore and Paper, M. L. Agarwala, 

mdon. 

. LatHe Centres, W. C. Roe, London. 

5884. Frour or Kitcnen Casinet, A. A, Tinker, 
London. 

5885. OicaR Hoipers, &., M. Simon.—(G. Simon, 
Austria.) 





5886. Manuracture of VeLocipepe Hanpuzs, C. H. 


Gray, y 

5887. Soeeumeaan S.iiwine Sasaes, J. Ingram, J., H., 
B., and 8. Phillips, London. 

5888. HorsgsHogs, C. Hartmann, London. 

5889. Socks for Boors, F. Hahn, London. 

5890. AppaRATus for Rartway Carniacgs, B. T. Wolf, 


London. 

5891. Hotpexs for Ear Tuses of TeLerHones, W. F. 

athews, on. 

5892. Opraininc Pootoorapuic Imaces, C. K. Mills.— 
(A. and L. Lumiére, France. 

5893. EnpLess Mera.iic Cioras, B. J. B. Mills.—(P. 
Tourasse, France.) 

5894. ATTACHING FLoats to Fisnine Livzs, R. Bennett, 
London. 

5895. Corrina Out Cracutar Discs, A. C. Cleaver, W. 
iy and Smith and Wright, London. : 

5896. Printinc Music, H. H. Lake.—(L. Durdilly, 

Fra: 


mee 

5897. Grinpinc Apparatus, E. Post, London. 

5898. Roap Venicizs, J. C. Munro, London. 

5899. ApsusTING the CaRrsons of ELectric Arc Lamps, 
EF. M. Loevenbruck, London. 

ay - of Persons from Houses on Fire, E. Parr, 


on. 

5901. Protective Coverine, A. C. Cho#l, London. 

6902. Parent Ticket Hoiper, J. C. F. Naumann, 
London. 

5903. Construction of FLexiBLe Hoss, J. Thompson, 
London. 
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5904. Hosizry, T. Morley, sen., and T. Morley, jun., 
Leicester. 

5905. Sranp for Beer, &c., Barrers, &c., N. Pope, 
London. 

ay for Boora and Sxozs, &c., J. H. Wheeler, 


tol. 
5907. VeLocipepes, F. Westwood, Rirmingham. 
5908. EnveLore for Book and Samp.e Post, J. E. 
Spurgin, Manchester. 
5909. InpicaTinc Stations on Raitways, J. Rosie, 


Wick. 
5910. BorLine Vesseis, G. Y. and C. A. Cooper, Bir- 


mingham. 
~. CurLinG Pin, T. C. Campbell, Newcastle-on- 
ne. 
5912. Toastine Fork, A. E. Dawson, Huddersfield. 
5913, Fotpinc Hanp Cart, C. Penney, Stockport. 
5914. Rorary WasHinc Macuing, W. and A. Widnall, 
ndon. 
5915. Lock-up Canixets, A. E. Walker, London. 
5916. Pianorortes and Music Recepracies, E. P 
Hutchinson, London. 
5917. Station Inpicator for CarRiacEs, J. Allen, Glas- 


‘ow. 

5048, Kites, B. F. 8. Baden-Powell, London. 

5919. CenTRIFUGAL Governors, T. Johnson, St. Helens. 

5920. Creaninc Compinc Macuinery, M. Holroyd, 
Bradford. 

5921. PorTizrE or Door Curtain Rops, J. Whitfield 
and W. Smith, London. 

5922. Drawine Biock, C. Claremont, London. 

5923. Boxes for Lerrers, J. T. M. Hircock and M. 
A. Gough, Birmingham. 

F. 8. Willoughby, 


5924. Securtnc RvupBer TIREs, 
Manchester. 

5925. Covers for Booxs, J. Townsend and T. Crouch, 
20. Sra G. Hudson, B. J. 8 d J 

5926. Spanners, G. Hu , B. J. Spencer, and J. 
Sankey, Birmingham. 

5927. Lockinc Raiway CarriaGE Doors, W. Best, 
Morley. 

5928. Locomotive and other Venicies, F. Sutcliffe, 
Fairfield. 

= CommunicaTinG in Raitway Trains, W. Grimes, 


ig. % 
5930. — with MecuanicaL SToKERS, J. Proctor, 
chester. 

5931. Dynamo-ELECTRIC Macuines, &c., W. L. Spence, 
Manchester. 

5982. WaTer-cLosets, J. Kirkman, Manchester. 

5938. TELEGRAPHIC ACCUMULATOR BatTERy, G. Sacco, 
London. 

5934. Hor Warer Cans, E. B. Chalmer, Birmingham. 

5935. Currant and Stone Separator, W. Gilkes, 


Basingstoke. 

5936. Botries for Sauces, Re.isues, &c., W. G. Hall, 
London. 

59387. a for Sturrinc Boxes, &c., N. Macbeth, 


Manchester. 
5988. Soar, R. Bell and G. Barber, Glasgow. 
5989. Horn Hanpies for Bicycies, J. A. Stevens, 


effield. 
5940. Knives, A. Belt, London. 
5941. CLEaninG Gioves, G. Cotton, Manchester. 
5942, Switcuine and SHuntine Raitway, H. Kucher, 


mdon. 

5948. Roap SLovucH Exevators, &c., J. H. Chattle, 
London. 

5944. Pipgs, J. E. Speed, London. 

5945. PREPARATION of Insotes, W. R. Mudd and A. 
Pochin, London. 

5946. Screws for Jomvers, &., W. H. Price, Liverpool 

5947. Boot-Fin1isHING MACHINERY, W. R. Mudd and A. 
Pochin, London. 

5948. Pickers, &c., of Looms, J. Rawstron, Man- 
chester. 

5949. RENDERING Suipine Sasues Arr-TiGHT, W. Allen, 
Barnstaple. 

5950. Caissons, W. R. Kinipple, London. 

5951. Carp Game Marker, R. F. Foster and M. 


London. 

5952. Brackets for WHeEEts, F. J. and 8. H. Welch, 
London. 

5953. Trres for Venicies, F. Sweetland, London. 

5954. VotT Meters, F. Brown, London. 

5955. Puzziz, R. C. Shearme, London. 

5956. RupBER WHEEL Tires, R. Haddan.—( The Firmo 
Metzeler and Cie., Germany.) 

5957. ENVELOPE OPENER, H. G. Ryland, London. 

5958. Recrprac.e for Strine, H. G. Ryland, London. 

5959. AccuMULaTORS, J. Spiso and H. Nowak, London. 

5960. ADAPTING DOoUBLE-LIFT JACQUARD APPARATUS, 


. ding, London. 

5961. DisPLAYING ADVERTISEMENTS, &c., B. Corrick, 
London. 

5962. Fastentnc Devices, H. Hosfeld, London. 

5968. RecuLatine Vatves, H. H. Lake.—(N. C. Locke, 
United States ) 

5964. Cycte Luacace Racks, &c., E, Whitehead, Bir- 
—_—. 

5965. Ro.uer Skates, F. Frankenberg, Berlin. 

5966. gy Game, W. P. and C. Bingham and E. Abell, 

mdon. 
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5967. Srruxnine Tops, W. Britain, London. 
5968. ConsTRUCTION of BILLIARD CusHions, H. Walder, 


mdon. 

5969. Matcu and Cicaretre Box or Cask, W. Palliser, 
London. 

5970. Sewer Pires, Trovcus, Coprnes, &c., M. Hurll, 
London. 

5971. Distrisution of Execrricity, 8. W. Baynes, 
Bradford. 

5972. Liquip Fue. Enornzs, T. Bell and J. Richardson, 
Birming! ;, 

5978. Automatic Door FurniturE, H. D. Hodgkinson, 
Eastwood. 

= Mait-soxes, M. J. Donahue, Boston, 

5975. Toy Puzzix, E. and R. P. Dodd and H. Denning: 
ton, London. ; 

5976. Maaic Lanterns, CO. H. T. Bikker, jun., Eir- 

5977. Printine, &c., LANTERN Suipgs, J, R. Rendell, 
Accrington. 

5973. Gun Progectrites for Lire-savina Lings, F 


hton. 
5979. DisinrEctants, F, W. A. Hille, London. 
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5980. AvromaTICALLY CoNTROLLING VENTILATORS, J. 
Anderson, Stockton-on-Tees. 

5981. Treatment of Paper, J. E. Hollidge, London. 

5982. Jomurts for EvecrricaL Purposes, A. H. Sander- 
son, Bournemouth. 

5983. Cuurns, J. Liewellin, London. 

4984. CincuLar Saws, W. Hoare, London. 

5985. Fry Papers, W. W. Hopkinson, London. 

5986. Fitrerive Macutnery, H. C. Atkins, London. 

5987. Construction of FLoatine Vesse.s, G. Edwards, 


Surrey. 

5988. Distrisution of Execrricity, J. 8. Raworth and 
W. Geipel, London. 

5989. Apparatus for Dressinc Srong, A. Taylor, 
London. 

5990. Trousers and Skirt Apvuster, F. H. Harvey, 
London, 

5991. Reratnrinc Winpows in Posrrion, H. Bracewell, 
Liverpool. 

5992. SypHons, B. Greve, London. 

5993 Cannine Foop, J. Mills and W. Todd.—(T. G. 
Joknson, Canada.) 

5994. [xcreastnc the ILLuminatiING Power of Gas, J. 
Rudd, London. 

5995. Srrauver P ates, F. L. and R. L. Roeckner.— 
(C. H. Roeckner, Germany.) 

5996. Macnersium FLasH-LichT Apparatus, H. J. 
Haddan.—(E. Beste, Germany.) 

5997. Weavine of Ficurep Desicns, &c., J. Maurel, 
London. 

5998. Skate, J. H. Cam, London. 

5999. Preventine Ixpuction, Sir C. 8. Forbes, Bart., 
London. 

6000. Gas-wasHinc Apparatus, C. Hunt, London. 

6001. Cupuipe’s Perrecr CLorues Dryer, T. Cudlipp, 
London. 

6002. PortaBLe Freezinc Macuines, J. O. Spong, 

mdon. 

6003. Connections for Brakes, W. H. McCandlish, 
London. 

6004. Nosz-Bacs, &c., A. G. Bonsor and E. Parr, 

mdon. 

6005. Securnrnc Smxers to Cyiinpers, L. D. 
Williams, London. 

6006. Treatment of Metats, T. Parker and A. E. 
Robinson, London 

6007. Cetits, &c., T. Parker and A. E. Robinson, 
London. 

6008. Ticket Poncues, J. T. Parlour, London. 

6009. Ware Leap, 8. Z. de Ferranti and J. H. Noad, 
London. 

6010. Cottecrixc Drops of Liquips, W. Palmer, 
London. 

6011. Pronic Sienatiive, J. Stevenson, London. 

6012. Lockise and Justiryinc Type, T. Jones, 
London. 

6013. Paorocrapsic DeveLorixc Apparatus, A. Brin, 
London. 

6014. Wixp Instruments, A. G. Goodes, London. 

6015. SHapge or Rrriector Howpers, R. R. Harper, 
London. 

6016. Teacninc Music by Carp Games, M. Moore, 
London. 


N. 
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6017. Fites, C. B. M. Chambré.—(G. Harvey and W. R. 
Grundy, Canada.) 

6018. Type-writinc Macaines, J. C. Fill. — (The 
American Writing Machine Company, United States.) 

6019. GeNERATOR, C. Herzog, London. 

6020. RecuLaTion of ArtiriciaL Gas, C. Herzog, 
London. 

6021. Securinc Corks in Borries, M. Williams, 
London. 

6022. RounpaBouts, G. F. Pickering, Loughborough. 

6023. Hoops and Bow s, J. Hood, Birmingham. 

6024. Breap, J. Adair, Waterford. 

6025. Limes, J. Kinnear, Sheffield. 

6026. AUToMaTICALLY Exuipitinc Views, J. Ellison, 


ndon. 

7. Motive Power Encive, P. Lamena, Man- 
chester. 

6028. Brusnes, H. Léhers, Manchester. 

6029. Puzzie, M. Gardner, Glasgow. 

6030. Winpcuarps, F. W. Brown, York. 

6031. Macunyes for Movtpinc Bricks, H. W. Mead, 
Glasgow. 

6032. Screw PRope.iers, P. Stanch, jun., Glasgow. 

6033. Bros Hook, H. J. A. Pyke and A. Edmonds, 
London. 

6034. SicNaLiinc to Locomotive Drivers, P. Hancock, 
Longport. 

6035. Stor Vatves, 8. L. West and T. Griffiths, Man- 
chester. 

6036. Ksoss, T. Smith, Birmingham. 

6037. Door Catcuss, T. Starkey and W. A. Starkey, 
Sheffield. 

= Jorsinc ALUMINIUM with Mztats, G. Wegner, 

ow. 


6039. Tea or Corree Pot, G. Brewer, Harrogate. 

6040. GeometricaL Levet and Piimev eg, W. H. Parry, 
St. George's. 

6041. Fastenines for Poucues, Baas, &c., F. Brooks, 
Birmingham. 


6042. CLosine Doors, B. Bloom and A. Kotin, London. 

6043. Toy Brtuiarp Boarp, T. H. Fleming, London. 

6044. Douste Lirr JacquaRp Mecuanism, C. H. 
Dracup, Bradford. 

6045. Tires for Bicycies, &c , 8. Cooper, London. 

6046. Suppiyivc Cisterns, with Hot or CoLp WarTER, 
J. Cropper, Sheffield. 

6047. Do.ty Tuss, 8. Billington, Manchester. 

6048. Marine Lire-savinc Apparatus, F. Hutchins, 
London. 

6049. Puotocrapuic Piates, A. J. Boult.—(W. F. 
Carlton, United States.) 

6050. INSULATED ELecrric Conpuctors, W. P. Thomp- 
son.—{J. B. Williams, United States.) 

6051. Mrvers’ Sarery Lamps, J. Ashworth and F. 
Clowes, Manchester. 

6052. Spuvpte Arracuments, L. W. Huyck and E. 
Allen, London. 

6053. Bricks, G. G. Blackwell, jun., and E. G. Scott, 
Liverpool. 

6054. Ain PRopeLLERS, R. Reynolds, Manchester. 

6055. Sarr Tucs for Haryess, 8S. H. Haas, London. 

6056. Printine Macurngs, R. F, Sproule, Liverpool. 

6057. Mart Bacs, 8. G. B Cook, Liverpool. 

6058. Harpeninc Merats by Evecrricity, W. F. 
Taylor, London. 

6059. Enposcoric Instruments, J. W. Daily, J. J. 
Crippen, M. J. Wellslager, and F. K. Groves, 
London. 

6060. WHeet and Treg, E. R. Harvey, J. Fell, and A. 
Dingley, London. 

6061. TELEPHONE SwitcHBoaRDS, A. Whalley, War- 


rington. 

6062. Pur«ricaTion of Coat-cas, W. Belton and G. E. 
an . Davis, Manchester. 

6063. Brit Fires, N. Donovan, Birmingham. 

6064. Rims and Tires for Cycigzs, E. Pierce, Man- 
chester. 

6065. PenHoLper, A. Birch, Manchester. 

6066. Pickinc Sticks of Looms, J. Brooks and E. 
H anchester. 

6067. Domestic Firecrates, D. France, Manchester. 

6068. MzasURING a VESsEL’s ANGLE of Rott at Sga, 
J. A. Rowe, London. 

InpicaTiInc Apparatus, W. Bartholomew, 
London. 

6070. Osrarninc Motive Power trom Runwineo WATER, 
F. Purdon and H. E. Walters, London. 

6071. HorsesHors, W. Kondakoff, London. 

6072. Toys, A. G. Ionides, London. 

6073. Motive-PowER and other Encrvzs, T. W. Cole, 


ion. 
ne aa for Rartway Coacugs, ©. A. Pooley, 


on. 

6075. Szeparatinc Yeast, G. Sobotka, London. 

6076. Frour Sirrers, P. Jensen.—{N. Reinicke, Ger- 
many.) 

6077. PareR-PERFORATING Devices, W. F. and A. D 
Wells and L. R. Marston, London. 





6078. Breiis, E. D. Rockwell, London. 

6079. Comn-opeRATED Macutnes, F. E. Housh, London. 

6080. Metatiic Factnc Piates for Buruprnas, L. L. 
Sagend: on. 

6081. SHaRPENiNG the Comss of SHEEP-SHEARING Ma- 
curves, W. Gillies, London. 

6082. Suspenpinc Sueets of Paper, &c., 0. L. Lautz, 
London. 

6083. Lamps, F. 8. Smith, London. 

6084. CiuicHes, J. Fraser, London. 

6085. Button-HooK, V. Martin, London. 

6086. Brusues, C. Eastwood, London. 

6087. Dryrine Necatives and the like, J. E. Sparks, 
London. 

6088. Firaments for Execrric Lamps, M. Boehm, 


London. 
6089. Macuine for Sewrxa Books, F. Rehwoldt, 
d 


mdon. 

6090. CoaTine with Gum or Paste, W. B. Silverlock, 
London. 

6091. VenTirLaTinc Sewers, H. E. Newton.—(XR. 
McKenzie, New South Wales.) 

6092. Fotpinc Macaunes, H. E. Newton.—(R. Hoe and 
Co., United States ) 

6093. Permanent Way for Rartways, W. C. Somer- 
ville, London. 

6094. Extractor Mec vwism for SMALL-aRMs, J. Ross, 
London. 

6095. Conpuctors for ELtecrric Raitways, R. Belfield, 

ndon. 

6096. Tosacco Pipgs, J. Lynch, London. 

6097. Penci, SHARPENER, A. Lachenmeyer, London. 

6098. TRANSMITTING Motion, G. 8. Strong, London 

6099. Composition for CoveRING Borers, W. Marriott, 
London. 

= | -glemaameed Locks, &c., W. H. Thompson, 


mdon. 
6101. PerroLteum Comsustion, J. Smith and 8. Tylke, 

London. 
6102. CotLaparne Drum for SignaLiinc, E. Copeman, 

mdon. 
6103. Sanp and Grave. Distrisutor, E. 8. Copeman, 


mdon. 

6104. Cement for Jormnina Woop, C. W. Luther, 
London. 

6105. Preventinc Corrosion in Steam GENERATORS, 
J. Bennett and J. Tellefsen, London. 

6106. Drittinc Merats, D. Phillips and A. C. A. 
Hutton, London. 

6107. ConruGaTeD SHeet Metat, J. Griffiths, London. 

6108. MECHANICAL ADVERTISING AppaRaivus, J. H. 
Dales and H. G. Unsworth, Leeds. 

6109. Motive Power Enoines, J. H. Dales, Leeds. 

. Motors, A. nholz, London. 

6111. Sweepers, M. 8. Kjellstrém, London. 

6112. Seconpary BatTreRiEs, . H. Lake —-(W. 
Sleicher, jun.. and G. A. Mosher, United Staies.) 

6113. Device for TransMitTING Motion, G. 8. Strong, 
London. 

6114. Ramtway Tres, A. G. E. Westmacott and J. P. 
Hutchinson, London. 

6115. Typewriters, H. H. Lake.—(W. P. Kidder, 
United States.) 

6116. VexHiciss, C. L. Pullman, London. 

6117. Presses, 8. P. Steen, jun., and C. H. Elliott, 


London. : 
6118. Cakes, H. H. Lake.—{J. W. Ruger, United 
States. 
6119. Rartways, M. Cattori, London. 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Official Gazette. 


468,345. Grease Extractor, L. Hussey and BE. 
McCann, New York, N.Y.—Filed May 1st, 1891. 

Claim.—(1) A grease extractor for exhaust steam, 
consisting of a casing having receivers arranged 
alternately at opposite sides of the same and groups 
of tranverse baffie screens supported vertically below 
each other on said receivers, substantially as set 
forth. (2) A grease extractor for exhaust steam, con- 
sisting of a casing having receivers arranged alter- 
nately at opposite sides of the same and groups of 
baffie screens arranged vertically below each other 
and being supported respectively, between the top 
of the casing and the upper receiver and between the 
upper and lower receivers, substantially as set forth. 





















































(3) The combination of a grease extractor composed 
of receivers arranged at opposite sides in said extractor 
and groups of baffle screens supported vertically 
below each other above said receivers, a collecting 
tank for the oil and water of condensation, discharge 
pipes connecting the receivers with said tank, a float 
in the collecting tank, a steam pump, a lever 





g the float with the steam 
supply valve of the pump, a suction pipe connecting 
the suction end of the p with the tank, and a 


collecting chamber in said suction pipe, substantially 
as set forth. 


.400. MecHanism ror GRINDING AND POLISHING 
Gear WHEELS, J. Gardner, sen , and J. A. Coburn, 
Canton, Ohio.—Filed June 5th, 1890. 

Claim.— A grinding or polishing lap having on its 








riphery an annular spiral worm, portions of which 
= Ha away to form shoulders, . 


468,416, Dynamo Evecrric Macuine, G. B. Dorman, 
Chicago, 1Ul.— Filed December 17th, 1890. 

Claim.—In a multipolar dynamo machine, a cross 
connecting device consisting of a drum within the 
armature, said drum having thereon a series of insu- 
lated rings, each ring provided with a series of bars 





connected to its outer edge and o> | parallel with 

its axis, securing bands which pass longitudinally 

about the rim of such drum and securing the rings, 

~ anna rings which pass about and secure 
e 


468,446, Harrow-roorn Fastenine, &. S. Brooks, 
York, Pa.—Filed August 17th. 1891. 

Claim.—(1) A tooth fastening or holder composed of 

a pair of brackets having series of lugs on adjacent 

faces to receive and hold the tooth fy its opposite 

edges and a bolt for connecting the brackets and tooth, 

substantially as described. (2) A tooth fastening or 





holder composed of a pair of brackets constructed 
with external ribs to engage the framework and also 
provided with series of internal lugs to engage 
opposite edges of the tooth, and a bolt through 
the framework, brackets, and an eye in the tooth to 
bind all together, substantially as described. 


468,544. CrusHine- MILL, F. A. Huntington, San 
francisco.—Filed May 12th, 1891. 

Claim.—(1) In a crushing-mill, the combination of a 
pan, an axially rotary frame, axially rotary rollers 
carried by said frame, and means for imparting to said 
rollers a positive axial rotation, whereby threugh 
their contact with the pan they are carried around 
said pan with their rotary frame, substantially as here- 
in described. (2) In a crushing mill, the combination 
of the pan having the cone centre, the rotary shaft 
therein having the frame upon its top, the rollers 
having stems and hangers suspending said stems from 
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the frame by a hinge connection, whereby the rollers 
can St oe against the pan, a power shaft 
pivotted ~~ end of the frame t, a gear 
on the power t, and pinions on the roller stems 
meshing with said gear, whereby said rollers are 
axially rotated and by their contact with the pan are 
caused to travel around therein, substantially as here- 
in described. 


468,784. Locxinc Means ror Hammer HAnDLiEs, 
H. A. Brinton, Harrisburg, Pa.—Filed July 20th, 


1891. 

Claim.—{1) The combination, with a handle anda 
head to receive the same, of locking means consisting 
of a wedge web portion sharpened on its —— 
and provided with tapering projections ada 
force the fibres of the wood sidewise and wise 
therefrom, the said tapers being more acute in each 
series as the approach the entering end, whereby the 
device may y started in the wood and will in- 


468.78 





crease its effect thereon as it is driven home. (2) As 


an improved article of man’  & ice 
for hammer —*, a portion 
having a head, the plate portion Fv ves 
with proj barbs, each ha’ inclin: edges 
adapted to push the fibres of the handle sidewise, and 
an inclined front face a*tapted to expand the front 


fibres away from the plate, and each barb ending ina 
broad wide-Gnced shoulder a6 the rear end. 





— 
—$—$—— 


468,788, ApParatus ror CooLine Street Rats 
Bans, J. W. Cloud, Chicago, Ill.—Filed Noms? 
28th, 1890. ee ee ee 

Claim.—(1) In apparatus for cooling and straighten. 

8 or , the ape for imparting pressure 
and lifting the tank, a tank placed on the press, with 
the means for placing and sustaining the said rail in 
an upright position above the tank, and means for 
offe substantial resistance to the motion of the 
press for the pu’ of straightening the rail, all 


stantially as and for the purpose 
scribed. (2) In apparatus Ps cooling and traig’ 
bars, the oonstin Pry 


ing steel rails an 

an 

upon its head, a series of sustainin, 

above the tank to maintain the rail in tn upright oe 
tion, means for simultaneously lifting the tank, sub, 
merging the rail, and exerting pressure thereupcn, 











and means for resisting the pressure brought to bear 
upon the rail to straighten it, all substantially as and 
for the purpose set forth. (3) Ina tus for cool- 
ing and straightening steel rails an rs, the sustain. 
ing arch, a series of grooved rollers hung by arms 
therefrom, gearing laced at the end of suid rollers, 
and means for in’ ucing and ejecting the rail into 
and from the said ap tus, combined with a tank, 
pressure blocks dea the tank, a bed above the 
tank, and means for lifting the tank and pressure 
blocks, thereby simultaneously submerging the rail in 








e bath and ig g it, all tantially as and 
for the purpose set forth and described. 
468,822, ApsusTaBLeE Berarinc, B. V. Nordberg, 


Milwaukee, Wis.— Filed September 15th, 1890, 

Claim.—{1) In an adjustable bearing, the combina- 
tion of a head having a recessed bore, a2 movable bear- 
ing piece placed in the recess of said bore, and a 
cylindrical bushing having an opening through ure 
side to receive said ing piece, which holds it from 
turning and constitutes a part of the journal beari: g, 
substantially as and for the purposes setforth. (1) lu 
an adjustable bearing, the combination of a head 
having a recessed bore, a cylindrical bushing adapted 





to said bore and formed at one end with an outwardly 
projecting flange and threaded at the other end, 
which is provided with a nut, said bushing being 
slotted through one side to correspond with said 
recess, and an adjustable bearing piece adapted to said 
recess and formed on the sides at its concave end with 
flanges corresponding with the ends and flange of said 
} substantially as and for the purposes set 


468,834. Reoenerative Gas Furnace anv Pro- 
pucer, F. Siemens, Dresden, Germany. — Filed 
January 26th, 1891. 

Claim.—(1) The bi , in a reg tive gas 
furnace, of a combustion chamber, a gas ‘geo 
reversible air-heating generators, flues which connect 
each side of the gas producer at i‘s top with the com- 
ves in said flues, flues which con- 
nect the regenerators with the combustion chamber at 
opposite sides thereof, and flues which connect the 

busti hamber and reg tors with the gas 
producer at each side of its bottom portion, substan- 
tially as described. (2) The combination, in a regenera- 
tive gas furnace, of a com) ion chamber, a gas ok 
ducer, reversible air-heating regenerators, flues which 
connect each side of the gas producer at its top with 
the combustion chamber, valves in said fiues, flues 
which ct the reg tors with the combustion 
chamber at opposite sides thereof, flues which connect 
the combustion chamber and the enerators with 


+4 











the gas ucer at each side of its tom portion, 
and a blast pipe in each of said flues near to Lo 
ducer end thereof, substantially as described. (3) The 


combination, in a regenerative gas furnace, of a com- 
bustion chamber, a gas producer, reversible air-heat- 
ing generators, an air supply duct provided with a 
reversing valve, a pump connected to said duct, flues 
which connect each side of the gas producer at its top 
to the combustion chamber, valves in said flues, flues 





which connect the regenerator with the combustion 
ber at opposite sides thereof, flues which con- 
nect the combustion chamber and air regenerators 
with the gas producer at each side of i's bottom 
ag? se and a valve in each of said flues near 
the producer end thereof, substantially as described. 
4) In combination with a regenerative gas furnace 
ving regenerators for heating air only, a gas pro- 
ducer near to the furnace chamber, and means for sup- 
plying said producer under its hearth or grate a por- 
Hon of heated air from the regenerators and a portion 
of the waste ucts of combustion from the fur- 
'y as described. (5) In combination 
with a regenerative gas furnace having regenerators 
for heating air only, a gas producer nearto 
chamber, and means for suppl to said producer 
under its hearth or grate a of heated air from 
the regenerators, a portion of waste 
bustion from the furnace 
y desired 


regenerators to each side of the bot 
of the gas producer, and a blast pire in each of said 





flues near to the producer end , substantially 
as described. 
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{HE INSTITUTION OF NAVAL ARCHITECTS. 


In our last impression we gave a summary of the pro- 
ceedings of the Institution of Naval Architects, as far as 
the President’s address and the papers read were con- 
cerned, on Wednesday, and we printed in full Mr. Yarrow’s 
admirable paper read on Thursday night. We reserved 
all reference to the discu ssions, which would have occu- 
pied more space than we could devote to them. Indeed, 
as a Whole, the discussions possessed unusually little 
interest for our readers, many words being used to little 
purpose, as is the rule to which there are few exceptions, 
at nearly all meetings of the kind. Before proceeding fur- 
ther, however, it will be advisable to give a general outline 
of the proceedings on Wednesday and Thursday. On the 
former day it will be remembered that the first paper 
read was os Mr. Martell on bulkheads, the essence of 
which we have already given. Mr. Laing, who opened 
the discussion, very sensibly said that the subject was so 
complex that it was very difficult to say much about it 
without more preparation than he had had time for. He 
went over ground already traversed by Mr. Martell, 
and gave the reasons why the Bulkhead Committee 
had been appointed. As a member of Lloyd’s, he 
said that he saw no difficulty in fitting paddle Channel 
steamers with bulkheads enough to render them safe. 
Dr. Elgar was the next speaker. He dealt at some length 
with the proceedings and views of the committee; but 
the only really interesting statement he made was to the 
effect that a most undesirable amount of ignorance 
existed as to the resisting powers of bulkheads, and that 
no calculations of any value could be made until careful 
experiments on an adequate scale had been carried out. 
A bulkhead under stress assumed a form of double 
curvature, and no amount of mathematical knowledge or 
skill would suffice to solve the problem in stresses then 
presented to the naval architect. He concluded by 
suggesting that Lloyd's should carry out the necessary 
experiments. Sir N. Barnaby said a great deal about 
the Admiralty and the committee po Lloyd’s, which 
was quite void of constructive interest. The gist of his 
argument was that Lloyd’s had prepared rules. That, in 
consequence, the Board of Trade had rescinded its rules. 
That there were now afloat only thirty ships which had 
proper bulkheads, and that the Institution had a 
public duty to perform, and it should now support 
the Board of Trade in its endeavour to re-impose its 
roles thirty years after it had rescinded them. Mr. H 
Laird held that Mr. Martell assumed too much for 
Lloyd’s. His own firm had lately built Channel steamers 
which were fully sub-divided. Mr. Purvis thanked 
Mr. Martell for a project which might have the effect 
of delaying attempts at legislation, until experiment had 
given an adequate basis for law making. Mr. A. Denny 
differed from Mr. Martell. After reference to the difficulty 
presented by the saloon in passenger steamers, he 
went on to say that the Board of Trade rules about life 
belts are superfluous. The belts would be of no use in 
cases of peril, and occupied a great deal of useful space. 
He sincerely hoped that the Board of Trade would have 
nothing to do with the bulkhead question. Mr. W. H. 
White criticised at some length the line of action taken 
by the Bulkhead Committee. However, it had done 
good work. Mr. Swann, who was present, could, if he 
pleased, give them a gread deal of valuable information 
about bulkheads. Mr. White said that Messrs. Samuda 
were building a small steamer with the floor of the saloon 
above the water-line and the spuce below thorough!y sub- 
divided by bulkheads. The principle was not new, but it 
admitted, he thought, of extended application in certain 
cases with advantage. Mr. Martell replied on the whole dis- 
cussion. If the recommendations of the Bulkhead Com- 
mittee were carried out, it would entail the pulling to pieces 
of numbers of ships now doing good work. The function 
of the Board of Trade was to provide for the safety of 
passengers; that of Lloyd’s, to provide for the safe 
carriage in good condition of perishable cargoes. The 
last paper read on Wednesday was that by Mr. Thorny- 
croft, a summary of which we have already given. The 
discussion which followed was meagre and lacked interest. 

The first paper read on Thursday morning was by Mr. 
W. H. White, C.B., F.R.S., 


Notes on Recent EXPERIENCE WITH SOME OF 
H.M. Suirs. 
After a few preliminary remarks, Mr. White passed at 
once to the points with which he proposed to deal. He 
began with the results of recent speed trials. Three 
classes of cruisers are provided for in the Naval Defence 
Act, viz.:—Nine first-class cruisers (Edgar class), twenty- 
nine second-class cruisers (Apollo and Astrea classes), 
four third-class cruisers (Pallas class). All the third-class 
cruisers, twelve of the second-class, and two of the first- 
class have passed successfully through their trials; one 
vessel at least of each class has been tried at the deep 
load-line for speed. All the vessels tried have been 
subjected to the eight hours’ and four hours’ trials for 
development of power — in the contracts. The 
Edgar was the typical first-class cruiser chosen. Her 
trials took place in November, 1891, first in the Channel 
between Plymouth and Falmouth and afterwards at 
Stokes Bay on the measured mile. Running a 28 knot 
distance in deep water from Plymouth to Falmouth, the 
ship realised a mean speed for eight hours of 19} knots 
with 10,200-horse power, and of 20°97 knots for four 
hours with 12,550-horse power. The runs were made on 
a fixed course, with and against the tide, between known 
landmarks. On the measured mile in Stokes Bay, where 
there is much less depth of water, the vessel attained a 
maximum speed of 20°5 knots with 13,260-horse power— 
mean of four runs—and 18°8 knots with 8520-horse power 
—mean of tworuns. The actual performance exceeded 
the promise by about a knot at the moderate forced 
draught trial, and half a knot on the eight hours’ trial. 
Of the second-class cruisers, two have been tried for 








speed at deep-load draught, viz., the Latona, which was 
first completed, and was tried on the measured mile at 
Stokes Bay, and the Terpsichore, which was put through 
a series of progressive trials on the deep-water measured 
mile at Skelmorlie, Firth of Clyde. The Latona 
realised 20°112 knots with 9600-horse power, the power 
realised for four hours being 9455. She also made 
19°05 knots for 7400-horse power in the course of the 
eight hours’ natural draught trial. These results were 
affected, as explained hereafter, by the shallowness of 
water in Stokes Bay in relation to the high speeds 
attained. This led to trying the sister ship Terpsichore 
in deep water. She attained 20 knots with 8700 horse- 
power, which represented a gain of about four-tenths of 
a knot, due to greater depth of water. The specified 
power for four hours in this class was 9000 horse-power, 
for eight hours it was 7000 horse-power. On trials 
these figures have been exceeded by substantial amounts. 
For instance, the maximum power for four hours has 
attained to 9500 horse-power, and for eight hours to 
7800 horse-power, and the averages for eleven ships have 
been 9190-horse power for four hours, and 7410-horse 
power for eight hours. Apart from the increase in speed 
due to excess in power on trial above that specified, this 
class also has rather more than fulfilled the promise of the 
design, which was 20knots for 9000-horse power, and 18°5 
knots for 7000-horse power. The Latona has been com- 
missioned for an experimental cruise to Malta and back, 
as well as for the mancuvres. The report on her cruise 
has been published as a Parliamentury Paper. Using 
a little more than 45 per cent. of her specified 
natural draught power, she ran out of Gibraltar at 
a mean speed of 15 knots in seventy hours from 
Plymouth. Subsequently in the Mediterranean she ran 
for twenty-four hours at a mean speed of 163 knots, 
developing only 60 per cent. of her specified natural 
draught power. Her seagoing qualities and manceuvring 
capability have been favourably reported on, and it is 
most satisfactory to know that her performances establish 
the reputation of a numerous and important class of 
cruisers. Four cruisers of the third class have been 
completed, and of these two are already in commission. 
All have realised on trial the promise of the design as 
regards development of power, both on the eight hours’ 
natural draught trial and the four hours’ forced draught 
trial. Taking the Pallas as the typical vessel, she was 
run at deep-load draught, and tested for speed on the 
Stokes Bay measured mile. On the eight hours’ trial she 
developed 5220-horse power, and attained a speed on the 


. | measured mile of 17} knots. On the four hours’ trial she 


developed 7610-horse power, and attained 19-1 knots. 
In the design the maximum forced draught power 
promised was 7500-horse power, and speed 19 knots, the 
maximum natural draught power being 4500-horse power, 
and corresponding speed 16°5 knots. These four cruisers 
are in all respects, except type of boiler, sister vessels to 
the five cruisers built for Australasian service. Four out 
of these five vessels, in the course of the experimental 
cruises made before they left England, maintained 
average speeds of 164 to 16} knots for twenty-four hours’ 
continuous steaming. Although newly commissioned, 
they equalled, or exceeded, for twenty-four hours the 
performances promised in the design for eight hours on a 
contractors’ trial. 

Besides the forty-two cruisers, eighteen torpedo gun- 
boats of the Sharpshooter type were provided for under 
the Naval Defence Act. Two of these have been com- 
pleted and tried. Nine similar vessels, not included in 
the Naval Defence scheme, have been built for the Royal 
Navy—including two for Australasian service—and two 
for Indian service. Each vessel is fitted with four loco- 
motive boilers, On the basis’ of experience up to the 
date when these vessels were designed, it was anticipated 
that these boilers would give a maximum forced draught 
power of 4500-horse power, and that the corresponding 
measured mile speed would be 21 knots on a displace- 
ment of 785 tons. Unforeseen difficulties have occurred, 
however, with these groups of locomotive boilers, and it 
has not been found desirable to force them up to the 
point which is commonly done with similar boilers fitted 
singly in large torpedo boats. The facts as to the trials 
have been given in the First Lord’s statements to 
Parliament. They may be summarised as follows :—The 
maximum power developed is about 3650-horse power, and 
the corresponding speed about 20} knots on the measured 
mile in deep water. This result is disappointing. Experi- 
ence ofa like kind has been gained in similar vessels belong- 
ing to foreign navies, and itis probable that improvements 
in the performance of the boilers may yet be effected. In 
later vessels of the class the boilers have been increased in 
size and weight and modified in structure. The maximum 
power promised is 3500-horse power, except in one case, 
and the corresponding estimated speed is 19} knots. 
The load displacement has been increased from 785 tons 
to 810 tons. In one vessel the Thornycroft tubulous 
boiler is being fitted, and the full 4500-horse power is 
promised. This experiment has the highest interest in 
many ways. At present the Admiralty are engaged with 
a series of trials to determine the form and dimensions 
of the screw propellers best adapted for these torpedo 
gunboats. The screws now fitted are fairly efficient, but 
it seems probable that they can be sensibly improved 
upon. As yet only the earlier stages of trial have been 
completed, and particulars cannot be given. 

Mr. White next considered the performances of three 
most important vessels not included under the Naval 
Defence Act, but tried during the last twelve months. 
These vessels are the Blake, Blenheim, and Vulcan. The 
Vulcan torpedo depét ship was tried in April, 1891. She 
is fitted with double-ended boilers, having common com- 
bustion chambers, and it was decided not to work these 
under higher air pressure than jin. of water. On an 
eight-hours’ trial off Portsmouth with ‘46in: of air pres- 
sure in the stokeholds, the average power developed was 
8170-horse power, the corresponding speed being 18} 
knots. In the design under these conditions it had been 
estimated that 7200-horse power would be developed, and 





a speed of 18 knots attained. Progressive trials at lower 
speeds gave equally satisfactory results as regards the 
ratio of speeds to powers, and placed it beyond question 
that the form of the ship was remarkably good, 
and that, had the forced draught power of 12,000- 
horse power been realised, the estimated speed 
of 20 knots would have been exceeded. The 
Blake was tried in November last, under conditions 
of restricted air-pressure similar to those laid down for 
the Vulcan, the boilers being of similar type. The 
average power developed during seven hours—when the 
trial was stopped, as daylight was failing—was 14,500 
horse power, with *42in. of water as the average air- 
pressure. This trial was made chiefly to determine the 
behaviour of the boilers, when working at the highest 
limit of power likely to be reached on service. Before 
the trial began it was known that the thrust bearing 
required adjustment, and the consequent ‘waste of 
power made the trial no true test of the performance of 
the vessel as regards the ratio of speed to power. 
Moreover, the shallow water on the greater portion of 
the distance run during the trial caused a serious 
degradation of speed. In the course of the seven hours 
four runs were made on the measured mile, the mean 
speed reached being 19°12 knots with 14,450-horse power. 
It was important to commission the Blake as soon as 
possible, consequently no repetition of the trial was 
foenceet for her, since the sister ship Blenheim was soon to 

e ready for trial. The latter ship was tried early in the 
present year. She made her eight-hours’ trial when pro- 
ceeding from the Nore to Portsmouth, the average power 
developed being 14,900-horse power, and the mean speed 
attained being 20°4 knots, by log, although for a consider- 
able part of the trial the vessel was running in relatively 
shallow water. The speed taken by log is confessedly 
open to question. It may or may not approximate to 
correctness. In the Blake and Blenheim it did so 
approximate. For example, in the Blake, on her eight- 
hours’ trial, the log showed 19°3 knots, and the measured 
mile runs gave 19°12 knots. Again, on the Blenheim 
running—on a subsequent trial from Plymouth to Fal- 
mouth—between known landmarks on a fixed bearing, the 
logs and the check measurement agreed very closely at a 
speed of about 21} knots. Assuming, therefore, that 
the log speeds are close to the truth, it is possible to put in 
more striking contrasts the performances of Blenheim 
and Blake. In February last the Blenheim was run in deep 
water off Plymouth with three boilers only—out of six 
large boilers and an auxiliary boiler, She ran for two 
hours, developing a little over 9800-horse power, the 
mean speed being 19°05 knots. This is a startling con- 
trast to the figures above given for the Blake at practically 
the same speed, for it will be seen to indicate a saving 
of over 4000-horse power, out of the total power (14,500- 
horse power) developed in the Blake. The forms of the 
ships are identical; they were both tried at deep-load 
draught, and although the screws are not identical, they 
are probably nearly equal in efficiency. No doubt the 
waste of power on friction of thrust bearings in the 
Blake, and the drag of shallow water, produced this 
serious loss. 

In passing it may be interesting to state that all these 
large swift cruisers are remarkably handy vessels, and can 
be steered by hand perfectly at very high speeds with few 
men at the wheel. They are fitted with balanced rudders. 

Mr. White next considered at some length the effect of 
depth of water on speed, giving examples of the effect 
produced by shallow water. Concerning the vibration in 
vessels of high speed, Mr. White stated that general 
experience in recent trials of her Majesty’s ships has been 
very satisfactory as regards freedom from vibration of a 
troublesome nature. In the Blake and Blenheim, with 
two sets of three-cylinder engines on each shaft, and the 
cranks set at equal angles, there is practically no vibra- 
tion. Even when developing over 21,000-horse power in 
the Blenheim, with the engines at 104 to 105 revolutions, 
there was no sensible vibration on the bridges, and letters 
could be written quite comfortably in the after cabins. In 
the engine-rooms also there was no sensible movement; 
and below, abreast the screws, the ship was quite steady. 
Very similar results were obtained in the Edgar, where 
there is only a single three-cylinder engine on each shaft. 
In the second and third-class cruisers, where the engines 
run faster, there are certain rates of revolution of the 
engines when slight vibration is experienced. A few 
revolutions on either side of this rate causes vibration to 
disappear, and at the upper speeds the vessels are practi- 
cally steady. He went on to say that most of the 
statements which had been published concerning the 
Barham and Sharpshooter class shaking themselves to 
pieces had no foundation in fact. 

It is hardly necessary to do more than mention, in 
passing, the radical distinction between vibration and 
working in a steel ship. Many cases occur where con- 
siderable and long-continued vibration on service is 
associated with no actual working or structural weakness. 
At the same time, it will be universally agreed that 
vibration is undesirable, and it is generally avoidable or 
remediable. 

Mr. White referring to the grounding of H.M.S. 
Victoria said, this accident, and the remarkable behaviour 
of the structure of the ship under most trying conditions, 
have a special interest for shipbuilders. When she 
struck, the vessel was steaming about nine knots; she 
weighed over 11,000 tons, and the total energy of the 
mass was about 40,000 foot-tons. She ran up on to a 
shelving shoal with jagged rocks at the portion where the 
bow stopped. About 180ft. of her length was on the 
shoal, and forward the depth of water when she stopped 
was from 7ft. to 8ft. less than the draught when afloat, 
while at the outer edge of the shoal there was a want of 
water of about 2ft. The ship remained for six days in this 
condition, with an immense excess of weight over buoy- 
ancy, and with portions forward resting on jagged rocks. 
Meanwhile, under the personal direction of the Commander- 
in-Chief, Admiral Sir. George Tryon, K.C.B., immense 
exertions were being made to lighten and float the vessel. 
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Eventually success crowned their efforts: the ship was 
found to be comparatively little damaged, she proceeded 
to Malta, was docked, and the repair proceeded with. In 
the course of a few weeks she will again be in perfect 
order, as strong and sound as when first built. The 
injuries were practically limited to a length of about 
60ft. from the bow, and to the lower portions of the hull 
—fiat keels, vertical keel, garboards, and bottom parts of 
the transverse frames. The blow broke the solid steel 
stem, and the bottom was bulged and driven up at various 
points where the vessel bore hard on rocks. Under these 
most trying circumstances, the mild steel plates, angles, 
and fastenings behaved marvellously well. They bent 
and doubled under pressure, but fractured in very few 
cases, and then to a slight extent. Practically, it may 
be said that the injuries were so local that they did not 
affect the structure to the full depth of the vertical keel— 
say, 3}ft.—and in most instances to a considerably less 
depth. Many of the plates removed for repair were so 
little injured that they have been replaced after being 
re-rolled. 

We have grouped together, for ready reference, the 
results of speed trials of the typical first, second, and 
third-class cruisers, mentioned in Mr. W. H. White’s 
paper, as well as the results of the trials of Vulcan, 
Blake, and Blenheim quoted by him. They read better 
in this form than spread over several pages. There 
can be only one opinion as to the behaviour of 
the three classes of cruisers built under the Naval 
Defence Act of 1889. It has been magnificent. In all 
cases they have equalled, and in most cases exceeded, the 
standard required by contract stipulations, both as 
regards horse-power developed and speed realised ; and 
this, too, under the trying conditions of a defective mea- 
sured mile at Stokes Bay, the depth of which is 
admittedly too shallow to afford a fair test of performance. 
This is highly satisfactory. Under more trustworthy 
conditions the results of the trials would in all probability 
have surpassed those recorded by Mr. White. 

We do not propose in this brief sketch to touch upon 
other important matters introduced into Mr. White’s 
paper such as vibration, and the grounding of H.M.S. 
Victoria, but merely to utilise one tabular statement, and 
certain points in the discussion which arose upon the 
paper, under consideration, for making a strong protest 
against the employment of the existing measured mile at 
Stokes Bay to test the speed of swift cruisers of the present 
day. That results obtained during runs made over this 
measured mile, are entirely misleading as exponents of a 
vessel's paces, it is impossible to deny after the plain 
statement of facts laid before us by the Director of Naval 
Construction. One glance at the table shows that, under 
forced draught, the Edgar made °47 of a knot extra speed 
with 700 less horse-power, when taken out into deep 
water; and that under natural draught the gain was actu- 
ally °45 of a knot with nearly 2000 less horse-power. We 
find also thatthe Blenheim, in running from 9 to36 fathoms 
in depth, increased her speed to the extent of 1} knots, 
with almost precisely the same number of revolutions, 
and similar steam-power developed. These facts speak 
for themselves. But the corroborative evidence adduced 
by Mr. Philip Watts, Mr. Laird, Mr. Thornycroft, Mr. 
Martell, Mr. Froude, Mr. Denny, Mr. Seton, Admiral de 
Horsey, Mr. Biles, and Mr. Yarrow, as to the degradation 
of speed in swift vessels, due to the shallowness of the 
water in which they are tried, was overwhelming. In 
one instance a steamer did so badly on the Hull shallow 
measured mile that penalty was enforced in her 
case. After leaving the builders’ hands she performed 
her contract speed or “service” with ease. It was 
found with the second-class cruisers that a gain of 
half a knot was secured by trying them on the deep 
Skelmorlie mile, in the Firth of Clyde, in lieu of that at 
Stokes Bay. In consequence ofthis anomalous condition 
of affairs, we cannot compare the performance of the 
Blake and Blenheim. One was tried only in shallow, the 
other in deep and shallow waters. 

One point is absolutely clear. A new deep range for a 
measured mile or two must be obtained without delay, in 
fairness to the Chief Constructor’s department, and to the 
great sh@building naval contractors. Without it, the 
records of the trials of our swift cruisers are not worth 
the paper they are written on. 


The Results of Speed Trials quoted by Mr. W. H. White. 


On measured mile. At sea. 





Name of ship. 





H.P. in-| § "HELP. in-| Speed 
dicated. Bn -79 dicated. | Bo J 
| Knots. | | Knots. 
1st Class cruiser Edgar... ...) 18,260 | 20°5 | 12,550 | 20°97 
= | 8520} 18°8 | 10,200 319-25 
| | 
2nd Class ,, Latona... ...) 9,600/ 20°112 4,200| 16°75 
3 ” ” 7,400 19°05 _ | — 
- »» Terpsichore...| 8,700 | 20°00 | At Skel/morlie 
Brd Class ,, Pallas ... 7,610 | 19°1 a 
5,220 | 17°50 _— _ 
Australian, Flamingo 7,200 | 19°0 _ 
5,400 | 18°2 — 
Australian cruisers... ... (For twe|nty-four hours) | 16°75 
Torpedo Depét, Vulcan 8,170 | 18°5 - | - 
1st Class cruiser Blake ... 14,500] 1912, — | — 
} | 
} | 


29 ” 





Blenheim .... — — | 14,900 








The next paper read was a brief contribution by Com- 
mander E. B. Boyle, R.N., on 


A Ram VESSEL, AND THE ImpoRTANCE OF Rams In War. 

The author held that vessels for this purpose should 
have the greatest possible turning power, and suggested 
one with four rudders, all being turned aft with regard 





to the way the vessel is going, the front rudders acting 
like the gill fins of a fish, and in connection with the back 
rudders on the opposite sides. A diagram showing the 
design was exhibited. 


This was followed by a paper by Mr. F. C. Goodall, on 


WHALEBACK STEAMERS. 


The author described the system as embodied in the 
Charles W. Wetmore, a vessel which was illustrated in 
our impression for August 7th, 1891. The author holds 
that the type is unsuitable for Atlantic steaming, but that 
it might undergo modifications with advantage. He 
concluded with a summary showing that as compared 
with vessels of the ordinary cargo-carrying type, it 
appears that the principal advantages of a whaleback 
steamer are :—Firstly, less surplus buoyancy is required; 
or, in other words, a vessel of a given tonnage will carry 
more deadweight cargo; secondly, owing to the shape 
above the load-line, together with the circumstance of 
the engines being placed aft, the whaleback is stronger 
than the ordinary tramp boat, presuming, of course, that 
the scantlings are similar; thirdly, the reduced amount 
of superstructure gives a reduced air and wave resist- 
ance. On the other hand, there are apparent drawbacks 
in the whaleback steamer; and, unless these are modified 
and intelligently dealt with, their adoption for the 
carrying trade on the high seas will present many difli- 
culties. Some of these are:—Firstly, in case of injury 
to the ship’s hull, the reduced spare buoyancy 
would increase in proportion the danger of sinking; 
secondly, the absence of masts and sails, in case of a 
breakdown of the machinery, would be a serious cause of 
helplessness and danger ; thirdly, the comfort of the crew 
would be less than in a steamer with a large and comfort- 
able deck, where, in fine and moderate weather, the crew 
can get about to work, and, at any rate, breathe the fresh 
air. As a consequence, in a whaleback steamer running 
on the high seas, an improvement in the accommodation 
and a perfect system of ventilation would have to be 
arranged for the crew. None of these drawbacks, how- 
ever, offer any serious difficulties, and have already been 
dealt with he several members of the Institution. 
Looking at the whaleback steamer as a type, he ventured 
to say it possesses many structural and commercial 
advantages over the ordinary cargo boat, as now built in 
this country. It had been his intention to have sub- 
mitted drawings of his own, but he concluded he could 
not do better than show the excellent drawings and 
designs of his friends, Messrs. Oswald and Doxford. The 
accompanying cut gives the cross section of the pro- 
posed type. 


MIDSHIP SECTION 
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On Thtrsiay night the interest centred in Mr. Yarrow’s 
paper. Admiral Lord Hay took the chair, in the 
absence of Lord Ravensworth. Behind him was 
stretched a large white lantern cloth, and in front of the 
hall stood a temporary platform for the lantern. This 
was, we believe, the first time that the lantern has been 
used to illustrate papers read before the Institution of 
Naval Architects, although it is frequently and regularly 
employed by other technical bodies. 


The first paper read was by Mr. 8S. W. Furze Morrish on 


An APPROXIMATE RULE FOR THE VERTICAL POSITION 
OF THE CENTRE OF Buoyancy. 

In preparing preliminary drawings for a new ship 
design, the absence of a good approximate method of 
determining the vertical position of the C.B. is often felt. 
Given the principal dimensions, displacement, and 
intended height of the metacentre, one of the earliest 
steps is to lay off a trial water-line and find its moment 
of inertia, which, for the given displacement, determines 
the B.M. But this cannot be converted into height of 
metacentre without provisionally completing the lines to 
find the vertical position of the C.B. by the usual some- 
what laborious calculation; work which has to be all 
gone over again if the trial load water-line require altera- 
tion. 

To avoid this waste of ‘abour he had devised the follow- 
ing formula :— 

Let B = depth of the C.B. below load water-line in 
feet. 

3 = Rankine’s “mean depth,” i.e., total dis- 
placement in cubic feet divided by the 
area of the load water-line in square feet. 

D = draught of water in feet midway between 
perpendiculars, without projecting keel, 
if any. 

then B= st 4 . 

To obtain the area of the load water-line for 3, adds 
very little to the labour involved in determining its 
moment of inertia for the B.M. He had since been 
informed that an equivalent formula has been given by 
Mons. J. A. Normand in his “ Formules approximatives 





——— 


de construction navale."” Nevertheless, it does not seem 
that the rule is known to English naval architects, ag 
from its convenience and remarkable accuracy in prac. 
tice, it certainly deserves to be. The author then 
described the calculations and constructions from which 
the rule had been deduced. 

A brief discussion followed, all the speakers being 
unanimous in asserting that the rule was admirable, and 
gave results the percentage of error in which seldom 
exceeded two, and was more frequently only one, the 
only exception being in the case of such rare craft ag 
H.M.8. Polyphemus, whose sides tumble home below the 
water-line. 

Mr. Yarrow then read his paper, amplifying it in 
certain places as he read. Finally, the series of admi. 
rable photographs from which the illustrations which we 
published last week were prepared, was thrown on the 
screen by the limelight. Mr. Yarrow mentioned inci. 
dentally as a curious fact that there were on one occasion 
five steamers lying in the river alongside of the torpedo 
boat which was being tested. In the four steamers 
nearest the boat there was no vibration produced, but in 
that furthest off some of the crew came on deck and 
complained that their tea cups were being shaken off the 
table. After the photographs the shadow of the mode] 
illustrated on page 299, in our last impression, was thrown 
on the screen. Its working with and without the bob 
weights elicited enthusiastic applause. 

The discussion was opened by Mr. Thom, who took the 
opportunity to refer to his slide valves, already de. 
scribed in our 60th vol., page 297. He held that 
vibration could be averted without bob weights by 
using suflficient compression, and he knew that his valve 
could give this. He showed a set of linked or con. 
tinuous diagrams, very similar to those taken with 
Darke’s indicator, and appeared to regard them as new. 
His valves had been fitted in the City of Paris and City 
of New York with very conaliaeitile advantage. He 
was followed by Mr. MacFarlane Gray, who said that 
Mr. Yarrow’s paper was the beau ideal of what a paper 
ought to be, and he went on to explain that Mr. Thom 
was quite wrong in his views about compression, which 
could not possibly prevent vibration. A governor might, 
however, be used to synchronise the revolutions of the 
two engines in a twin-screw ship. Mr. Marriner en. 
dorsed Mr. Yarrow’s opinions, and pointed out that the 
number of nodes or places of rest in a vibrating ship 
varied with the number of revolutions of the engines, 
other things being equal. Thus, if at one speed 
they had two nodes, at a higher speed they could 
get three nodes, and a higher still four nodes, 
and so on. Mr. Martell said that it was the greatest 
possible relief to his mind to hear that vibration 
was not evidence of weakness in a ship. Steel ships 
vibrated more than iron, and he had been denounced 
because he passed as sufficient scantlings of a certain size. 
He was told the ships were too weak because they shook, 
and now it was proved that they were not weak. The 
fault lay at the doors of the engineers. The shipbuilders 
were blameless. Mr. Thornycroft held that an engine 
ought to have either a very strong or a very weak founda- 
tion to arrest vibration. A ship might be so weak that 
she could not vibrate. Mr. W. H. White spoke in 
eulogistic terms of the work done for six years by Mr. 
Yarrow and his staff, the investigations carried on forming 
the basis of the paper they had just heard. They had 
had no mathematics, but he had no doubt that if Mr. 
Mallock would take the matter in hand they would have 
no reason to complain on that score. Admiral Mayne 
said that he had on one occasion twenty-four torpedo 
boats under his command, and a distress signal had 
been settled upon. This he was sorry to say was 
almost always flying. An immense amount or trouble 
was caused by the vibration starting joints in the steam 
and other pipes, by which fresh water was lost. He then 
referred to the Pearl, which during her natural draught 
trial did badly, because she had 30 tons of ballast right 
forward; on her next trial, with her ballast in the proper 
place, she did very well. Mr. Sydney Barnaby said that 
overlapping screws would cause vibration. Mr. Hall 
said that the true remedy was to use a flexible shaft. He 
had shafts with his flexible coupling at work for four 
years in two ships, and it gave no trouble of any kind. 
Mr. Laird held that Mr. 8. Barnaby was wrong, his 
firm’s experience being that overlapping screws did not 
cause vibration. 

Mr. Yarrow replied briefly on the whole discussion, 
and a vote of thanks terminated Thursday’s proceedings. 
We must reserve till next week our account of Friday's 
work. 











Tue RusstaN Navy.—The Russian Government, following the 
example of Great Britain, Spain, the United States, and Germany, 
has adopted a set building programme of formidable proportions. 
It is to be carried to completion in the course of 1896. According 
to the Times and Le Yacht, twenty-two new vessels are to be built, 
as follows :—Three ironclads, each of 11,000 tons displacement— 
Pultowa, Petropaulovski, and Sevastopol—costing £1 230,500 
apiece ; one ironclad of 8880 tons displacement, costing £804,375 ; 
one armoured cruiser of 10,600 tons displacement, costing £965,937 ; 
two armoured coast-defence vessels, each of 4000 tons displace- 
ment; two torpedo cruisers— Voivode and Pocadnik—each costing 
£125,000 ; one torpedo — vessel—Griden—costing £75,000 ; onede- 
spatch vessel, costing £ yr a Hay £150,000 ; 
and ten first-class torpedo boats. The Griden is to be built at 
Nicolaieff ; the Voivode and Pocadnik are ordered from Schichau, of 
Elbing ; the two despatch vessels are to be constructed abroad ; and 
one of the two torpedo boats is to be intrusted to the firm of 
Normand, of Havre. The remaining vessels is to be built by Russian 
industry in the Baltic. The ironclad Gaugut, which was begun at 
St. Petersburg in 1888 and launched in 1890, will be completed 
this year. The ironclad Navarin, which was begun at St. Peters- 
burg in 1889 and launched in 1891, will emg make her trials in 
the autumn. The armoured cruiser Rurik, which was begun at 
St. Petersburg in 1889, will be completed in 1893, The armoured 
coast-defence vessels Otvajny and Gremiadschy, which were laid 
down in 1890, will be launched this spring. In the Baltic the 
ironclad Georgei Pobiedonosets will make her trials in 1893; the 
ironclad Three Saints, laid down at Nicolaieff in 1891, will be 
finished in 1894 ; and the ironclad Twelve Apostles, begun in 1888, 
will be commissioned this summer, 
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MESSRS. SHAND, MASON, AND CO., ENGINEERS, LONDON 
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STEAM FIRE ENGINES IN FLOUR MILLS. 


Tue above illustration shows a double cylinder horizontal 
steam fire engine, constructed by Messrs. Shand, Mason, 
and Co., of London, for the protection of the Newcastle 
Co-operative Wholesale Society’s new flour mill at Dunston- 
on-Tyne. This mill is of exceptional size, and by far the 
largest in the district. On this account, and as an efficient 
means of protection of the valuable plant and machinery 
laid down in the mill, the managing committee decided to 
purchase a fixed steam fire engine of proportionate size, to be 
used in conjunction with mains surrounding and intersecting 
the mill, and hydrants placed at convenient positions. The 
engine has two steam cylinders, each having double piston 
rods connected to the rams of double-acting bucket-and- 
plunger pumps. Long connecting-rods return from a joint at 
the bottom of these rams to a double-throw crank. The slide 
valves are of the ordinary D description, and are worked by 
long excentric rods, the valve rods being properly guided. At 
the outer end of the crank shaft are two fiy-wheels, which 
properly balance the moving parts. The pump valves are of 
arge area, and of easy access for renewal and repairs. Large 
suction and delivery air vessels are fitted to the pump; and 
also a self-acting relief valve to prevent over-pressure. A lever 
with pawl and ratchet wheel allows of the engine being readily 
turned when not at work. Self-acting drop lubricators are 
fitted on the steam pipes, and brush lubricators to the con- 
necting-rods, excentric rods, piston-rods, and other working 
parts. The engine runs at the highest speed without shock 
or noise. Steam is supplied from the mill boilers, the 
ordinary pressure of which is 1001b. per square inch; but the | 
steam cylinders are made of large area, so that low-pressure 
steam of 20 1b. to 25 1b. is ample for working the engine, this | 
being of great service when the fires are banked up. 

The position in which the engine had to be fixed ne- 
cessitated a suction pipe of 250ft. in length, and the vertical | 
lift from the river to the pump was 25ft. The engine, under | 
these circumstances, delivered 1300 gallons, or six tons of | 
water per minute at a test before the committee, and threw | 
six jets each of lin. diameter to a height of 160ft. It is 
yn of throwing a single jet 2hin. diameter to a height 
0 t. 

Considering the great risk of fire in flour and cotton mills, 
and the immense saving which has been effected by appli- 
ances of this kind, the opinion is increasing amongst owners | 
that protection of the character described well repays the 
outlay, and that the proper course to pursue is to lay down 
& steam fire engine of such power as will thoroughly master 
any outbreak which may occur. This can be readily done in 
mills and large establishments where steam power is used, 





as the boiler will supply ample steam for the purpose of the | 


fire engine, 








THE THWAITE SMOKE ANNIHILATOR. 


THE principle followed by Mr. Thwaite, in his appliance 
for the prevention of smoke in steam generators, consists in 
the admission of a secondary air supply through a wire gauze 
of & specific mesh, adapted to offer the requisite frictional 
resistance to the passage of such air, so as to accord 
accurately with the “pull” on the grate which remains 
unaffected. The form in which this invention has hitherto 
been applied by the Gaseous and Liquid Fuel Supply 
Company, of Manchester-—who have acquired Mr. Thwaite’s 


a 
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| true chemical compounds, that the fact that certain of them 

















patent—has been in that of a box or casing of iron fitted 
with the necessary gauze, which is built in the bridge below 
the firebars, but so that it can be withdrawn and replaced at 
pleasure for the — of cleaning. Furthermore, a drop 
arch was provided, which, becoming incandescent, assisted in 
maintaining the secondary combustion which arose through 
the means of the air admitted as described. The accompany- 
ing sketch shows this arrangement, a being the wire gauze 
fitted in the bridge b, d is the incandescent drop arch deflect- 
ing the volatile hydrocarbon so as to meet the air supply at c. 

y this arrangement it was found by Mr. William 
Thompson, F.R.S.E., of the Chemical Laboratory, Royal 
Institution, Manchester, that with coal containing so high a 
proportion of volatile hydrocarbons as 28°35 per cent., these 
constituents were entirely consumed, instead of being, as in 
the ordinary system of firing, carried up the chimney in the 
form of smoke or deposited upon the economiser tubes as 
soot. 





In a few cases where the nature of the work carried on 
required only intermittent stoking, there being periods when 
a full supply of steam was a necessity, whilst at this time 
the fires remained quiescent, it became desirable to adopt 
means whereby the supply of air to the gauze inlet could be 
regulated at will, and it is to meet these cases that an 
addition has now been made to the annihilator. This has 
been effected by leading the air through two pipes laid close 
under the fire-bars, one at each angle of the bars with the 
flue. The air is thus heated by the proximity of the pipes to 
the grate, and to the boiler itself, and flows to the gauze, 
which is now enclosed so as to obtain its supply only by this 
means. At the inlet of the pipes, which are either flush 
with the front of the boiler or may project a little, butterfly 
valves are provided to regulate the amount of air admitted. 
It will be seen moreover that, by the boxing in of the 
resistance gauze, any possibility of the meshes being clogged 
with ash is entirely precluded. 








A NEW ELECTRO-DEPOSITED ALLOY. 
Ir has always been advanced by those who view alloys as 


can be deposited electrically lends countenance to their view. 

Seeing that brass was almost the only alloy of which the 
| deposition was successfully practised, the position lacked 
| strength from the scanty evidence supporting it. Lately, 
| however, several attempts have been made to deposit other 
| alloys, and that, too, on a commercial scale. The process of 
plating recently patented by the London Metallurgical Plating 
Company under the significant name “Arcas,” has gone 
through several stages of development, and in its newest form 
presents several features of interest. To begin with, a metal 
| —the use of which has been hitherto confined to the pro- 








duction of an artists’ pigment, to the formation of fusible 
alloys, and to the aid of the photographer—which is similar 
to zinc, and associated with it in its ores, namely, cadmium, 
has been made to do duty in a larger field. Instead of the 
alloy of zinc and silver which was first chosen for the pro- 
duction of “ Arcas plating,” one containing cadmium is now 
preferred. The change at first sight would seem to be forthe 
worse, as cadmium is about twelve times the price of zinc, 
but as silver is in its turn more than twelve times the price 
of cadmium, the fact that an alloy containing only two-thirds 
the quantity of silver previonsly necessary can be used, turns 
the balance of advantage in the opposite direction. In the 
original “ Arcas”’ alloy, 90 per cent. of silver and 10 per cent. 
of zinc were used, while in the latest substitute the propor- 
tions are about 65 per cent. of silver and 35 per cent. 
of cadmium. 

Other alloys may be used for special purposes, notably 
when cheapness is the first consideration, and the percentage 
of cadmium is then increased up to as much as 90 per cent. 
Alloys containing rather more than 40 per cent. of cadmium 
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are difficult to deal with on account of their being liaLle to 
split during rolling. The appearance of a rolled anode in 
which this has happened is shown in the accompanying 
figure, the lines of cleavage being very curious in their 
regularity. It is not easy to see what can be the cause of 
the geometrical fissures, but it seems probable that some 
segregation of the constituent metals from top to bottom of 
the plate must take place, as alternate strips differ slightly 
but appreciably in colour. The rolling of the other alloys 
can be effected without difficulty, and as is usual in electro- 
plating, rolled anodes are preferred to cast. Another work- 
ing difficulty was met with and surmounted. It consisted 
in the tendency displayed by the electrolyte to cut through 
the anodes at the point where they entered the liquid. This 
was got over by the following means:—In the plating tank 
the electrodes are suspended on a frame resting on the edge 
of the bath. This frame is fitted with rollers which run on 
the tank edge and short inclines thereon. The frame is con- 
nected by a rod from an excentric turning on a shaft which 
runs from end to end of each set of tanks. By the two 
motions which are thus obtained, the tray oscillates hori- 
zontally through a stroke of about 24in. and simultaneously 
has a vertical movement of about fin. By this means the 
lighter liquor, poorer in metal and richer in the non-metallic 
radicle, is prevented from collecting at the top and attacking 
the anode unduly at that point, and the uniformity of tle 
bath is secured. The baths are usually worked cold, and are 
composed of the cyanides of silver and cadmium dissolved in 
excess of potassium cyanide. Plating by this method is in 
appearance as brilliant and as of good a colour as silver, and 
is said not to tarnish with sulphurous gases in the manner 
unhappily characteristic of that metal. By suitably vary- 
ing the conditions of deposition, a bright coating can be 
obtained, and thus burnishing saved, a noteworthy advantage 
for cheap goods which are plated too thinly to stand much 
polishing. 








TENDERS. 


PWLLHELI OUTFALL SEWER. 
THE following is a list of tenders for the construction of cutfall 


sewer, Pwllheli. Messrs. Thomas Roberts and Son, Engineers, 
Portmadoc :— 
Fortescue and Co., Gravesend .. -. £5989 0 0 
Griffith Griffiths, Criccieth. . 4977 0 0 
Owen Morris, Carnarvon .. .. 8765 0 0 
Humphrey Thomas, Criccieth .. 3257 10 9 
Engineers’ estimate .. .. .. 3000 0 0 








INSTITUTION OF MECHANICAL ENGINEERS.—The next meeting 
of this Institution will be held on Thursday evening 5th. and 
Friday evening 6th May, at 25, Great George-street, West- 
minster. The president will deliver his inaugural address on 
Thursday evening, after which the following papers will be read 
and discussed, as far as time permits :—‘‘ Research Committee on 
Marine Engine Trials: Report upon trial of the steamer, Ville de 
Douvres,” by Professor Alexander B. W. Kennedy, F.R.S., 
chairman ; the discussion will be continued on Friday. ‘‘On 
Condensation in Steam Engine Cylinders during Admission,” by 
Lt.-Colonel Thomas English, of Jarrow, Friday. 

NAVAL ENGINEER APPOINTMENTS.—The following appointmen’s 
have been made at the Admiralty :—Fleet Engineers: Richard H. 
Barrett, to the Monarch, to date April 2nd; William H. T. Bills, 
to the Resolution, to date April 15th. Staff-Engineers: Caleb J. 
North, to the Ramillies; William J. Abbot, to the S. 
George, and George White, to the Victory, additional; ard 
Charles H. Pellow, to the Retribution, to date March 30tb; 
William C. Fineham, to the Blenheim; and William Crool, 
to the Crescent, to date April 2nd. Chief Engineers: Thomas J. 
Haddy and Alfred D. Watson, to the Vernon, additional; ard 
Jobn L. Michell, to the Bellona, to date March 30th; George W. 
Noll, to the Excellent, adjitional, to date April 2nd. Engineer: : 
Stephen Hockey, to the Grasshopper, to date March 30th; Jobn!. 
Butcher, to the Calliope, to date April 1st; Charles A. Harding, to 
the Jason, to date April 5th. Assistant Charles T. D. Greetham, 
to the Collingwood, to date April 1st. 

A GRAND PIECE OF TIMBER.—Kauri is known to be among the 
most valuable and generally useful of the many excellent timbers 
produced in the forests of our Australasian dependencies. Trees cf 
large size are not uncommon, but one which has recently been ccn- 
verted is said to surpass, in this respect, any hitherto reported. 
The Province of Auckland, New Zealand, is that in which this 
monster has been felled, and its dimensions almost approach those 
of the famed giants of the Yosomite Valley in California. The 
trunk rose 84ft. to the lowermost branch, and the log cut from it 
measured, when trimmed, 51ft. in length, 18ft. 3in. girth, and over 
6ft. in diameter, its cubical content being estimated at between 
13,000ft. and 14,000ft. Its stated value is about £90. None of 
the appliances erected in the Colony were found adequate for its 
conversion, and special means for doing this had to be devised and 
erected. Not only was this the case, but the log had to be given 
the honour of a special train for its sole transport. Our readers 
will recollect several exceedingly fine specimens of this Kauri 
timber, both in sectional cuttings and in log, which formed part of 
the attractive exhibits of our Australasian Colonies at the Colonial 
and Indian Exhibition at South Kensington. The specimen now 
obtained, however, is said considerably to surpass any of those 
which were sent to this country on the occasion named. Eut it 
must be doubtful if timbers of this great size can be of use in any 
special way ; their application as timber in any constructive v ork 
is, in these days of iron, quite out of the question ; and it is further 
doubtful if the great cost of their transport and conversion would 
not render the felling of svch timber commercially unprofitable, 
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RAILWAY MATTERS. 
Tue great landslip at the Roade cutting, which took 


q ber, and which has since occupied about 1000 
place _ wTength’ been sufficiently cleared ny allow of the re- 
pone tion of traffic, the first train being the 6.25 from Northampton 
sum ws day morning. Roade is on the direct route from 
© ethampton to London by the London and North-Western 


Railway. ; 

Tue new metre-gauge railway from Guntakul Junction 
n the Southern Mabratta and Madras Railways to Vayalpad on 
or South Indian Railway, which was opened for traffic on the 
se ‘alt completes metre-gauge communication direct from 
stake to Nellore in the east and Villapuram in the south wd 
Pakala Junction, and ecntting across the Madras Railway at 
Renigunta and Katpadi Junctions, 


Tux erection of a very large terminal station on the 
Philadelphia and Reading Railway, U.S., at Market-street, 
Philadelphia, has been commenced, The arched roof will have a 

‘an of 266ft, 10fin., and it will be 90ft. high from the floor of the 
p oot and 120tt. from the street level. The train shed will be 
AA3ft. long, and the station proper 110ft. more, or 663ft. in total 
length. The shed will contain thirteen tracks converging into 
nine at the north end. 


Tur passenger train mileage report of the North 
British Company for the half-year ending 3lst January last shows 
an increase of 147,269 miles, being an addition of 4 per cent., while 
the increased revenue is £21,200, or 3 per cent., and the train mile 
average reaches an exceptionally low point, at 39°05d., as against 
39-921d, last year, and 41°78d. two years ago. The passenger 
revenue has thus increased £77,500 in two years, but the gain has 
been attended by such an addition to the train mileage as to bring 
down the average receipts by nearly 23d. per mile. 


Tue Government of British Honduras has entered into 
a contract with Richard William Stockey to undertake surveys for 
a line of railway commencing at Belize and extending to the frontier 
of the State of Guatemala at or near the town of Peten. It is 
intended that this railway shall be extended to the city of Guate- 
mala ultimately. This railway will open up extensive area of lands 
of the most fertile description, and afford access to the mineral 
regions of British Henduras, which up to this time have been 
beyond the reach of transportation. A staff of engineers, have 
already begun work, 


Tyr Midland Railway Carriage and Wagon Company, 
Shrewsbury, have just built five sleeping cars for the International 
Sleeping Car Company’s service between Paris and Rome. The 
carriages are 48ft, 8in. long over the body, 54ft. 7in, over the 
buffers, and 9ft. 3in. wide outside. Polis ed teak is the wood 
employed, and the interior of each coach is divided into seven 
compartments, with a corridor running the entire length of the 
train, connecting with a platform at each end, and communicating 
also with the next car by a gangway. Each car contains sleeping 
accommodation for eighteen persons, and is provided with electric 
light, lavatories, hot-water heating pipes, and other conveniences, 
including a Westinghouse brake. 


Ove of the highest bridges in the world is now under 
construetion over the canon of the Pecos River on a cut-off line 
which the Southern Pacific Company is building from Helmet to 
Sbumla, Texas. The Railroad and Engineering Journal says this 
viaduct is 2180ft. long and 328ft. above the level of the river. It 
consists of forty-eight spans, alternately 65ft. and 35ft. long, sup- 
ported on steel towers, with the exception of a few at the end, 
which rest on masonry piers. The 65ft. spans are deck trusses, 
and the 35ft. spans, over the towers, are plate girders. The 
central span, over the river, is a cantilever 185ft. long. The 
highest tower is 321ft. high. The towers are all l0ft. by 35ft. 
at the top. The Phanix Bridge Company is building the bridge. 


Tue Mexican Government has just completed its 
arrangements for recommencing the work on the Tehuantepec rail- 
way between Coatzacoalcas and Salima Cruz, making use of the 
reserve of 13,000,000 dols. in bonds placed in London. The new 
contract bas been undertaken by Mr. Chandas Stanhope, who will 
have as chief constructor Mr. J. H. Hampson, a civil engineer known 
in American railway circles. The improvements atCoatzacoalcas will 
be under the direction of Mr. E. L. Corthell, the successor of 
Captain Eads, whose recent works at Tampico Bar have made him 
extremely popular in Mexico. The jetty system will be employed 
to secure a channel across the bar, using the current of the Coatza- 
coalcas River to scour a sufficient depth to admit vessels of the 
deepest draught. 


A GENERAL classification of railway accidents in the 
United States in February last shows :— 


Col- Derail- Other 
lisions. ments. acc’d'ts. Total. P.C. 
: ew BB 


Defects of road .. .. o = « MH .. — « 2 
Defects of equipment .. .. 12 .. 21 .. 5& .. 88 .. 18 
Negligence in operating .. 42 .. ll .. 4 .. 57 .. 27 
Unforeseen obstructions 
and maliciousness 1 4... 8 .. W.. 9 
Unexplained .. .. .. .. 8 .. 4 .. — . 75 .. 85 
Teed cs cs te cs SS 115 12 212 100 


Thus derailments constituted 54 per cent. of the whole, and un- 
explained derailments 35 per cent. of all of the derailments, 


Unper certain conditions of trade pig iron can be 
carried by rail from Alabama or Tennessee to Pittsburg or Wheeling 
at a fair margin of profit, but the saving by the water route 
between these points is in itself more than the profit that most pig 
iron manufacturers can find in a ton of iron nowadays. The extent 
to which the Tennessee River affects the cost of shipping iron from 
North Alabama is shown very clearly in the last report of the 
Government engineers on the improvement work on this river, in 
which is given a table of rail and water rates on pig iron from 
Sheffield or Decatur, as follows :—Sheffield or Decatur to Paducah, 
Ky., rail 2°25 dols., water 1°25 dols.; Cairo, Ill, rail 2°50 dols., 
water 1:25dols.; Evansville, Ind., rail 2°50 dols., water 1°50 dols.; 
Louisville, Ky., rail 2°25 dols., water 2dols.; Cincinnati, Obio, rail 
2°50 dols., water 2°25 dols.; Bridgeport, Ohio, rail 4°15 dols., water 
2°75 dols.; Wheeling, W. Va., rail 4°15 dols., water 2°75 dols.; 
Pittsburg, Pa., rail 4°15 dols., water 3 dols.; St. Louis, Mo., 
rail 2‘80dols., water 2dols. These, the Manufacturers’ Record 
remarks, are very significant figures, and the argument they utter 
in pe me of the improvement of our internal waterways is plain and 
emphatic, 


As compared with the average of the two corresponding 
periods of 1889 and 1890, the number of idents to trains, 
rolling-stock, permanent way, &c., in India, during the six 
months ending the 30th June, 1891, shows an increase of 398, or 
20°73 per cent., with an increase of 1475-69 miles, viz., 2318 or 
9°52 per cent, in the mean mileage worked, and of 4,876,890 
miles, or 17°53 per cent. in the train mileage run. The number of 
cattle accidents was largest on the Southern Mabratta Railway, 
viz., 244, next to it comes the South Indian Railway with 144. As 
compared with the average of the corresponding periods of the 
two previous years, there was an increase of 79 accidents on the 
Southern Mahratta Railway, 80 on the South Indian Railway, 27 
on the North-Western Railway, and 22 on the Madras Railway. 
The total casualties to persons from all causes, including tres- 
passers, cases of suicide, &c., were 308 killed and 488 injured, 
— 248 killed and 469 injured, in the same period of 1890. In 

ddition to the above, 22 persons were reported to have been 
killed and 97 injured in yards, workshops, &c., and 594 persons to 

ave died in carriages and at stations from causes unconnected 
with the working of trains, 











NOTES AND MEMORANDA. 


In Greater London, 3343 births and 2266 deaths were 
registered last week, corresponding to annual rates of 30°3 and 
20°5 per 1000 of the estimated population. 


Ir appears that the results of the final experiments and 
calculations with the Lauffen-Frankfort transmission plant, as 
found by the testing committee, give a mean efficiency in Frank- 
fort at full load of 74 per cent., the efficiency of the dynamo being 
taken as 90 to 92 per cent. This gives an efficiency for the 
remainder of the plant, including transformer line wire and motor, 
of about 82 per cent. This is a very satisfactory result, and of 
great importance. 


An attempt has been made this week by J. E. L. 
Bates, of the Surrey Club, at the Herne-hill track, to beat the 
24 hours’ record — viz., 361 miles 644 yards —held by M. 
Holbein, but on Tuesday evening Bates gave up after riding 
23 hours 24 min, 44 sec., and covering upwards of 352 miles. 
Holbein’s record equals, maintained for 24 hours, 15°22 miles 
per hour, including stops. He rode safety pneumatic, and Bates 
a pneumatic geared ordinary. 


THE quarterly return of the furnaces blowing in the 
Midland district shows that in South Staffordshire there are work- 
ing at the present time 28 out of 84 built, in North Staffordshire 17 
out of 40 built, in Shropshire 6 out of 11 built, in Derbyshire 33 out 
of 53 built, in Northampton 10 out of 28 built, Nottingham 4, in 
Wiltshire 1 out of 5 built, and in Leicestershire3. In these combined 
eight districts the total blowing is 102 out of 228 built, a reduction 
on three months ago of six. 


In London, 2448 births and 1812 deaths were registered 
last week. The births were 319 below, and the deaths 81 above, 
the average numbers in the corresponding weeks of the last ten 
years, The annua] death-rate per 1000 from all causes, which had 

en 24°3, 21°3, and 21°4 in the preceding three weeks, rose to 
22°2 last week. During the four weeks ending on Saturday last 
the death-rate averaged 223 per 1000, being 02 per 1000 above 
= mean rate in the corresponding periods of the ten years 
1882-91. 


THE production of the mines in the Clausthal district 
of Germany in 1891 as compared with 1890 was as follows, the 
figures for 1890 being in parentheses following those for 1891:— 
Stone coal, 748,685 tons (753,551); brown coal, 324,496 (280,973) ; 
iron ore, 367,553 (400,547) ; zinc ore, 9405 (8283) ; lead ore, 47,355 
(48,633); copper ore, 20,595 (19,242); silver ore, 130, (152). The 

roducts of the smelting works were as follows:—Pig iron, 1463 
1524); lead, 12,748 (13,037); copper, 1233 (1257); sulphate of 
copper, 1439 (2295) ; sulphate of zinc, 3485 (3039) ; sulphuric acid, 
18,028 (21,128); gold, 121°15 kilos. (148-56); silver, 52,281 kilos. 
(54,922), 


SPEAKING of cement for engine foundations, a contem- 
porary says :— Where sandstone is used asa foundation for engines, 
the saturation of the stone with drippings of oil must be carefully 
guarded against. The sandstone is so softened by the oil that it 
readily crumbles away, and rapidly undergoes disintegration ; the 
engines mounted upon such foundations gradually lose their proper 
position and a loss of power, besides injury to special parts, is the 
result, The injurious effects of the oi] drippings on sandstone is 
best seen when the engine is removed from its foundation, especially 
under plates, where the oil has gradually collected. At such 
spots loose, softened grains and pieces of sandstone are always 
found. Well-ground cement is incomparably more permanent than 
sandstone. 


ConsIDERING some of the claims that are being made 
now, it may be well to recall the fact that during the electrical 
exhibition of Turin, Italy, in 1884, there was in operation a trans- 
mission of power from that city to the city of Lanzo, a distance of 
10 kilometres—6} miles, The wire was four millimetres in diameter, 
or about No. 6, b. and 8, gauge. The alternate current dynamo 
generated 10,000 volts. At Lanzo the power was used to run 60 
incandescent lamps of 16-candle power and one arc lamp. At 
Lanzo there were tour transformers of the Gaulard and Gibbs type, 
in addition to a special one for the arc lamp. On the 25th of 
September, in the presence of the International Jury, it was found 
that the efficiency was 89 per cent. Messrs. Gaulard and Gibbs 
were awarded the grand prize of 10,000f. by the Italian Govern- 
ment. 


WRITING on sugar in mortar, to the editor of the 
Scientijic American, a correspondent, Mr. J. Fottrell, says: 
‘*Saccharine mortar, many years used in India, is there composed 
of lime ‘carbonate’ and clay brought to a powder, well burned, 
and mixed with a sand of a silica character. For mortar it is 
tempered with a mixture of water, to which is added molasses, 
with the object of preventing a too rapid setting of the aggregates 
in that torrid climate, as retarding the drying gives much greater 
ultimate strength. For rendering of walls and ceilings they 
calcine shells and limestone, reducing same to powder analogous 
to our cements. This is mixed with water and a sap of the 
character of sugar, which is extracted from the palm, and a pro- 
portion of short jute or tow. The cohesion of this material is very 
great, and it becomes sufficiently hard to take polish.” 


Mr. Otto H. Prorpte, in a paper presented at the 
Baltimore meeting of the American Institute of Mining Engineers, 
describes a furnace used in the upper regions of Peru, where fuel 
is not only scarce but unobtainable, save in the form of Taqguia, or 
llama dung. The furnace is a reverberatory, with a shallow hearth 
something like that of a cupelling furnace or Mexican voso. It is 
built of stone and mortar, while the lining is composed of refractory 
rock and clay. The chimney is 18ft. in height, affording a 
moderate draught. The ores smelted are galena, assaying 37 oz. to 
95 oz, silver per ton and carrying from 35 per cent. to 55 per cent. 
lead, together with a considerable quantity of gray copper and 
richer silver mineral, when obtainable. After charging the hearth 
with a certain amount of lead and introducing several charges of 
litharge or cerrusite, 5001b. to 6001b. of finely crushed ore are 
added, and the smelting begins, After four hours the slag is 
drawn and the remaining lead cupelled on the hearth, The 
litharge is saved and the bullion removed and the process renewed. 
Artificial draught is not used in the cupellation or smelting. The 
Engineerrng and Mining Journal says the slags run from 2 0z. to 
6:1 oz. silver per ton, and from 34 per cent. to 58-2 per cent. lead, 
about 38 per cent, Fe,O,a nd 12 per cent Si O,. 


At a recent meeting of the Paris Academy of Sciences, 
a& paper on researches on samarium was read by M. Lecoq de 
Boisbaudran, By passing an electric spark from a large induction 
coil, without condensers, through solutions rich in samarium, and 
viewing the spark spectroscopically, lines were obtained at the 
wave-lengths 4662, 462°7, and 459°3, and a wide band having a 
well-defined edge at A 611'2, and fading away to about A 622. 
The samarium bands undergo very marked variations when the 
position of the spark with respect to the meniscus of liquid is 
altered. This fact is thought to be of interest from the point of 
view of the supposed complexity of samarium. Itis not impossible 
that there is a relation between the band 611-622 and the narrow 
line which Professor Crookes observed when using mixtures of 
samarium and yttrium in vacuo, and which he attributed to the 
presence of a new element. M. Boisbaudran has observed this 
line, or one very near it, with different substances, and finds that 
its — varies sensibly with the nature of the solution 
employed. The narrow line is accompanied with a less refrangible 
and weaker one. With lanthanum sulphate mixed with a com- 
pound of samarium, the wave-length of the stronger lime was 
determined as 612°7 and of the weaker 619°6. Professor Crookes 
obtained the wave-length 609, : 





MISCELLANEA. 


Mr. W. F. Rana, of 110, Cannon-street, E.C, has 
been appointed London agent to the Carbrook Forge and Steel 
Company, of Sheffield. 


Tue yield of gold in the colony of Victoria during 
the year 1891 was 621,986 oz., showing an increase of 37,216 oz. 
over the yield of 1890, which amounted to 584,770 oz. 


THE voting for the election of a secretary of the Amal- 
gamated Society of Engineers has resulted as follows :—Anderson, 
17,975; Mann, 17,037; Glenny, 727, giving Mr. Anderson a 
majority of 211 over the combined totals of his two opponents. 


THE naval torpedo board reports highly satisfactory 
results from the recent tests of the Ericsson submarine gun, which 
was recently subjected to an official testinthe Erie Basin. A projectile 
27ft. long, weighing 15001b., and designed to carry 3001b. explo- 
sives, with a charge of 20lb. of powder, was fired with great 
accuracy a distance of 700ft. in eleven seconds, 


Tue Naval Construction and Armaments Company, at 
Barrow, has secured an order from the Indian-office for an Indian 
troopship 350ft. long, 50ft. beam, and 29ft. depth of hold. She will 
be propelled by twin screws, and has to develope a speed on trial 
of 17 knots, and an easy seagoing speed of 15 knots per hour. 
Her wood fittings will be of teak throughout. 


In consequence of the very partial employment afforded 
to ironworkers in the district of Wolverhampton, as a result of the 
trade depression, the distress is acute in some parts of the town and 
district, and during the week a town’s meeting has been held, 
presided over by the Mayor, to consider the question of relief. 
The Corporation, meanwhile, are doing what they canto find work 
for the men. 


Tue London Water Bill (No. 2), promoted by the Cor- 
poration of the City of London, has been withdrawn. The Bill is 
identical in its provisions with that promoted by the Corporation 
and County Council jointly for the appointment of a Water Com- 
mittee. So that, notwithstanding the withdrawal cf this Bill, it 
will be possible for the Corporation and the Council, by acting in 
"a to still carry out the objects sought to be secured by the 

ill. 


THE hybrid committee of the House of Commons, to 
whom will be referred the Bill to authorise the sale and transfer of 
the undertaking of the Southampton Dock Company to the London 
and South-Western Railway Company, has now been nominated, 
and will consist of seven members, of whom the House have 
nominated Mr, Duncan, Mr. Evans, Mr. Jeffreys, and Mr. Norris ; 
whilst Mr. Bolitho, Mr. Theodore Fry, and Mr. Salt have been 
added by the Committee of Selection. 


Last week the Goldsmiths’ Institute Engineering 
Society visited the new works of the London Hydraulic Power 
Supply Company at Wapping, by permission of Mr. Ellington. 
This isa large installation of hydraulic plant, and the members 
were much interested in what they saw, and the evidence of the 
great growth in London of the employment of high-pressure 
water power. Mr. W. L. Gray, hon. sec. of the Society, has fur- 
nished particulars of the visit. We shall illustrate these impor- 
tant works in early impressions. 


At a meeting of the Commissioners of Sewers of the 
City of London, in February last, it was unanimously resolved to 
replace the wood paving in St. Mary Axe (1800 yards super.), with 
asphalte, and at the meeting of the same body on the 8th March, 
1892, it was decided to terminate the contract for wood pavement 
in St. Paul’s-churchyard (2300 yards super.), and replace it on the 
Eastern side with asphalte; also to treat the carriage ways of 
Barbican (2600 yards super.), and Bridewell-place (1100 yards 
super.) in the same manner. It appears that over 79,000 yards 
of wood paving have been replaced by asphalte. 


TuE Earl of Wharncliffe, accompanied by the Countess, 
attended at Deepcar, eight miles from Sheffield, on Monday, to open 
the Lowood Institute. This is a building which has been erected at 
a cost of £1500, for the employés of Messrs. J. Grayson-Lowood and 
Co., silica brick manufacturers, &c., Deepcar, Attercliffe, and 
Middlesbrough. The expense of the Institute has been entirely 
borne by Mr. Lowood, who has always shown a practical and 
generous interest in the welfare of his workpeople. On the ground- 
floor are a billiard-room with two tables, a smoke-room, committee- 
rooms, &c.; upstairs there are handsome lecture and reading 
rooms ; a caretaker’s residence, fitted with cooking apparatus, 
isadded. Library, bowling-green, and skittle-alley are to follow. 


THE consolidation of the Thomson-Houston and Edison 
Electric Companies, in the States, will—says Jndustry—among 
combinations of the kind, be the most important that has happened, 
because, more than any other, indicating the trend of such interests 
to centralisation. Both companies, and the industries they carry 
on, are new. They are not interfered with by foreign competition, 
and, it is presumed, are following the natural bent of organised 
labour in this country. The ultimate effect of such organisation, 
whether good or bad, and what its real nature, is a mystery at this 
time. The social effect, which will be the principal one, cannot 
appear for a long time tocome. The economic and political effect - 
are only symptoms. In respect to present facts, it seems that 
extensive and permanent industrial combinations are much less to 
be dreaded than the small ones controlling districts only. 


AT a recent meeting of the Leeds Association of 
Engineers, a paper was read on ‘Cutting Tools, their Form, 
Edge, and Tempers,” by Mr. Holgate, who said he was of opinion 
that for a workman to make a good machine it was desirable that 
he should have been a hand turner, for the latter learnt how to 
humour his hand tools so as to get the best results with the least 
trouble. For wrought steel and wrought iron a quicker cutting 
speed is desirable than for cast iron and steel, water can be used, 
and the tools must be ground to afford a better relief for the 
cuttings. A self-hardening tool steel is not suitable for wrought 
iron or steel, for water cannot be used with such steel. Turning 
tools should not always cut at the same point, say, the exact level 
of the centre, or above or below the centre, but generally speak- 
ing, a little above the centre line is the best place to apply the 
tool. He preferred four grooves in a tap to three only. Tool 
holders answered very well in slotting and planing machines, but 
he did not find them generally useful for lathes. 


Ar the closing meeting of the Manchester Association of 
Engineers, held on Tuesday, the chairman had to convey the in- 
telligence that the society had, during the past week, lost one of 
its leading members by the death of Mr. John Nasmith, one of 
the directors of Messrs. John Hetherington and Son, of Manchester. 
Mr. Nasmith, who was a native of the South of Scotland, came to 
Manchester in about 1845, and obtained employment with Mr.— 
afterwards Sir William—Fairburn. In 1850 he entered the 
service, as foreman, of Mr. John Hetherington, who then occupied 
a portion of Mr. Fairburn’s works, and since that date Mr. 
Nasmith has been continually in the service of the above firm. 
He was a thorough mechanic, and never became antiquated, being 
fertile in devising improved methods of producing work at a quick 
and cheap rate. In 1858 he became a member of the Manchester 
Association of Engineers, and was president of that society in 
1863. In the course of several business journeys to the United 
States he gained a large circle of friends, and in the cotton- 
spinning districts he was held in high esteem by many of the 
manufacturers. After a suitable reference had been made to the 
services Mr. Nasmith had rendered to the Manchester Association 
of Engineers, a vote of condolence with his relatives was passed 
unanimously, 
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CORRIDOR TRAIN, GREAT WESTERN RAILWAY. 


ReceNtTLy it has been announced that a train of somewhat 

rel type has been put to work on the Great Western Railway. 
ie fe courtesy of Mr. Dean, the designer, we are now enabled 
” ublish illustrations of this train on pages 316 and 322. 
* the train consists of one third-class carriage 50ft. long by 
oft. wide, with guard’s and luggage compartment; one third- 
class 50ft. long by 9ft. wide, with smoking salocn ; one first- 
lass 50ft. long by ft. wide, with smoking saloon; one 
second-class 50ft. long by 9ft. wide, with a luggage compar’- 
ment and smoking salou ; 
and one guard’s van 40ft. 
long by 8ft. wide. There is 
a corridor along the sice 
yunaing the whole length 
of the train, with flexil le 
gingway connections be- 
tween each carriage. As 
tie train is designed for 
long distance journeys with 
fow stoppages, toilet-rooms 
are provided in each car- 
riage, the gentlemen's room 
at one end of the corridor 
and the ladies’ at the other. 
In each class of carriage 
there is a large smoking 
saloon provided ; and spe- 
cial compartments are set 
apart for ladies adjoining 
the ladies’ toilet-rooms. 
The taste of English rail- 
way travellers has always 
inclined to the system 
of separate compartments 
rather than to large open 
cars on the American plan, 
and in this train the de- 
signers have combined the 
privacy of separate com- 
pirtments with the advan- 
tiges of through commu- 
nication and access to to’- 
le‘-rooms on long journeys. 
The train is warmed 
throughout by steam from 
tie locomotive, the supply 
of which can be regulated 
by the guard. The lighting 
is by compressed oil gas, 
with central lamps in the 
raised roofs, in the same 
manner as in the Great 
Western Railway Com- 
pany’s West of England 
expresses. To call the guard 
in case of emergency, an 
electric bell is fitted in the 
brake van, which may be 
rung by pressing an ordi- 
nary push-button in each 
compartment throughout 
the train. Each compart- 
ment is numbered in the 
corridor, and there is a re- 
cording instrument in the 
brake van by which the 
guard can see from which 
compartment his bell has 
been rung, and act accord- 
ingly. In cars of the 
American type, with a door 
at each end only, much 
crowding at times results. 
The Great Western Rail- 
way Company has met 
this difficulty by providing 
in this train doors to each 
compartment as usual on 
English rolling stock. The 
train is fitted throughout 
with the automatic vacuum 
brake, 


LEATHER TRADES’ 
EXHIBITION. 


TEN years ago there was 
ield in London the last of 
a series of three annual ex- 
hibitions devoted to the 
leather interest; but the 
series was then interrupted, 
because it was found that 
probably not invention, 
but the perfecting and car- 
rying into successful opera- 
tion of inventions was not 
rapid enough to show 
marked progress, or provide 
sufficient novelties to con- 
stitute a successful exhibi- 
tion, or make it worth the 
while of manufacturers to 
exhibit. Now, after an 
literval of ten years, which 
82ems to be recognised as 
the rational period of exhi- 
bitions, the fourth Leather 
Trades’ Exhibition was 
op2ned at the oo rma 
Hall by the Lord Mayor, in state, on the 4th inst., and was 
closed yesterday. 


| 


the Birmingham Exhibition, held concurrently with the last 
meeting of the British Association in that town, a couple 
of hand nailers showed their craft as a foil to the automatic 
nail-making machines, so should there have been at the 
Leather Trades’ Exhibition an ancient cobbler sticking to 
his last, and waxing his thread, in order tc contrast his small 
and laborious production with that of the marvellously 


ingenious machines now brought together. To describe fully 
one only of these new machines would occupy the space 
assigned to this article, so that only a most cursory review is 
P 38 ble, 








CORRIDOR TRAIN, GREAT WESTERN RAILWAY—FIRST-CLASS SMOKING COMPARTMENT 


The largest exhibitor was the Union Machinery Company, 


of Leicester, which is, indecd, an amalgamation of three 


Most of the peng floor was occupied by the exhibits, the Companies, one English and two American ; but most of the 


bays being fille 


with running machinery, mostly of American machines are of American origin, a great many being made 


origin, for performing the various operations necessary for | by the Rockingham Machine Company. 


the building up of that somewhat complex structure, the | 


boot or shoe. And here—in view of probably increased inter- | 


The machines that cut out soles, heels, and uppers are, of 


66 wed 1 : : course, somewhat in the nature of an iron punching and 
mmunication with our American cousins during their | Shearing machine. 


Messrs. Wheeler and Wilson showed in 


— Fair of next year—it may not be amiss to state that, | action a machine which, while it sews the upper and its | 
n American parlance, the term “boot” is restricted to the | lining together, also “ slives ” or trims off the raw edge at the 


high or Wellington variety, lace-up, spring-side, or buttoned | same time. 
oots being designated “ shoes,” and what we call shoes being | the upper to the “in-sole;”” and one of these is claimed to | 


| be the only one that will “put the draught” into the upper, | called attention to the fact that welding was coming more and more 


qualified as “low shoes” or “ Oxford ties.” 
The Exhibition was incomplete in one respect. Just as at 


A “lasting”? machine is one which attaches 


that is, equalise the inherent strains in leather, which | 


material, it appears, is as uneven in this respect as an iron 
casting of irregular thickness. The action of the bent awl in 
making curved holes in the in-sole is performed much more 
quickly and accurately by a machine, the handle of which 
is turned by a girl. 

There are a great many machines for fixing the soles and 
heels to the in-soles. In one of them, which hails from 
Germany, several distinct operations are performed auto- 
matically. A hole is pierced in the sole; a peg is cut off 
from a ribbon of American maple of suitable section and 
driven into the hole; and then the lower end is cut off flush 
by a small revolving cutter 
contained in the iron head 
which holds the boot or 
shoe, the cutter being 
worked by rods and bevel 
gear contained in the hol- 
low arm. 

An American, Mr. C. C. 
Colby, has come to England 
expressly to introduce his 
staple heeling machine, by 
means of which, at one 
stroke, a heel is fitted on 
by staples being driven from 
the inside, while brads or 
sprigs, called ‘slugs’ in 
America, are driven from 
the outside. Another ex- 
hibitor adapts a thin steel 
plate to hisshoes, and slides 
on the sole and heel by 
grooves, fixing them by a 
screw or two, so that a man 
going into regions where 
there are no “ repairs while 
you wait,” may buy a pair 
of boots and two or three 
spare soles and heels, to be 
renewed when required. 
Many and various are the 
machines for grinding, 
sand-papering, burnishing, 
and beading the edges of 
soles and heels. 

Blandy’s Patents Syndi- 
cate seems inclined to dis- 
pute the time-honoured 
adage, “There’s nothing 
like leather,” by exhibiting 
various articles made of 
‘“‘ Blandyte,” which greatly 
resembles leather, while 
being waterproof in it- 
self, possessing greater 
sirength, and costing only 
one-third the money. It 


CORRIDOR? TRAIN, GREAT WESTERN RAILWAY—THIRD-CLASS SMOKING COMPARTMENT is made, by a patented 


process, from old “ perished’ 
india-rubber, asphalte, and 
various oxides and hydro- 
carbons, and forms, it is 
asserted, a perfect substi- 
tute for leather and india- 
rubber in all their appli- 
cations, while being unaf- 
fected by fats, acids, or 
alkalis. Besides boots and 
shoes, harness and water- 
proofs, made of Blandyte, 
discs for suction and deli- 
very valves, engine packing, 
pneumatic tires, electrical 
insulators, and battery cells 
were on view at the stand, 
and the manager of the 
Manganese Bronze and 
Brass Co. testifies that it 
is superior to any material 
he has yet tried for making 
a steam joint. 

The official catalogue has 
been compiled at the office 
of the Boot and Shoe 
Trades Journal, which had 
a stand in the middle of the 
building. 





THE HULL aND DISTRICT 
INSTITUTION OF ENGINEERS 
AND NavaL ARCHITECTS.— 
The members of the above 
Institute held their sixth gene- 
ral meeting of the present— 
seventh—session, in the rooms 
of the Parochial-office, Bond- 
street, Hull, on Tuesday, 5th 
inst., with the president— Mr. 
C. F. Amos—in the chair, 
when an interesting paper was 
read by Mr. J. Innes on 
‘*Some Details in the Con- 
struction of Marine Boilers,” 
in which the author, when 
speaking of the general con- 
struction of the modern type 
of marine boilers, called atten- 
tion to—(1) The different 
methods employed in joining 
the circle shell plating, and 
in connecting the same to the 
end plates, and again the fur- 
naces to front and back tube 
plates. (2) The method of 
construction adopted in dif- 
ferent parts of the boiler to enable the rivetting to be done by hy- 
draulic presses, instead of by hand, and to the superiority of drilled 
holes compared with punched rivet holes. (3) The proper mode of 
fixing the smoke-box tu front plate of boilers, so as to prevent corro- 
sion of the shell plates. (4) The chief advantages of a separate com- 
bustion chamber for each furnace, compared with more easily con- 
structed combustion chamber, common to all furnaces, and tothe dif- 
ferent ways of shaping and staying the combustion chamber tops. 
(5) The usual method of staying the combustion chamber back, 
and flat end plates of boiler, and the difficulty in getting the 
screwed stays tight. (6) The type of manhole fittings generally 
used. (7) The different kinds of corrugated, ribbed, and similarly 
strengthened furnaces, and the method of their manufacture, and 


into general use in different parts of the boiler, where the usual 
lap or butt joints gave more or less sericus trouble in keeping tight, 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions oy our 
correspondents. ) 





HOW A LOCOMOTIVE IS PROPELLED. 


Sir,—I notice in your last issue that Mr. McIntyre says that the 
piston is not moving at its greatest velocity when the crank makes 
right angles with the connecting-rod. I was perfectly well aware 
of the fact when I wrote, and I was also aware of the fact that 
while the velocity ratio, when the crank and connecting-rod were 
at right angles, was 1-0137923, the highest possible ratio was 
1 0138038, a difference of ‘0000115 for the case where the con- 
necting-rod is three times the length of the stroke; a difference 
too absurdly minute to make it necessary to introduce the exact 
formula in answer to “A Driver.” I amused myself by making the 
necessary calculations to arrive at an exact result, some years 
back, and as they may interest some ef your readers, I will, with 
your permission, give them as briefly as possible. 





In the figure, AB, the connecting-rod, is supposed to be m times 
the length of the stroke, or two m times 0 B. It is desired to find 
out what the angles @ and should be that will make the velocity 


a . 
ratio ~~ a maximum. 
OB ; : : 
oc sinO BC sin (180° — 6) sin 6 1 
OB snOCB~ sin(90 -—a)~ cosa * (7) 


sin @ = 2 m sin a and sin pg also = sin (@ + a) 
.. 2msin a =sin @ cosa + cos @sin a. 
From which we obtain 
2m — cos @ 
cone = “1 + dm? — 4m cos 0 
Substituting this value in (1) 
OC _ siné@ 14+ 42 — 4m cos @ 


OB (2) 


2m — cos 6 
and this is required to be a maximum. 

Differentiating, which process I am not going to waste your 
space with, and equating to zero and simplifying, we find that for 
= 3 to be a maximum the following equation must exist :— 
oOo 

4 m cos. @ + & m® cos @ — 12 m? cos? 6+ 2mcos8? 0 = 1 
And since @ is very nearly a right angle, cos @ is very small, and 
cos’ @ so small as to be quite out of the range of logarithmic tables. 
Leaving the term 2 m ccs* @ out, and solving the remaining quad- 
ratic equation, we have le we ene aS 
28 +1 — Jim + iat -2 
6 m 
By a simple trigonometrical process we also find that 
4 m? (1 — cos? @) 
1 — 4m cos @ + 4m” 
and, substituting for cos @ its value already obtained, we derive 
[28 m2 — 8 m4 +1 +2 (2 m2 +1) 4m + 4 —2 
3+ 24m? + 6./4m4+ 4m? - 2 " 
Putting m = 3, as in my first letter, 


Cos 6 = 00439516, or 6 = 89 deg. 44 min. 53°43 sec, 
Sin @ = *9870879, or @ = 80 deg. 46 min. 57 9sec. 


Sin a = ; sin g = 16451465, or a = 9 deg. 28 min. 48°56 sec. 


cos 6 = 
Sin? @ = 


Sin g@ = 


And these three angles added together are almost exactly equal to 
180 deg., as they should be. It can now be seen that the rejec- 
tion of the term 2 m cos* @ does not make a difference of more than 
one-hundredth of a second, and is, therefore, perfectly inappreci- 
able. 

The velocity ratio can easily be found by putting for cos @ its 
value in (2), or an exact formula in terms of m is 

oc _ 
OB” 
/ 792 m— 96 m® +108 m?—21 + (48 m4 4228 m2 +12)./4mi+4m2—2 
\ 30m?—34+3 «/4m'+4m2—2 

These formule may be depended upon as being absolutely 
correct, but they show that the highest velocity ratio is almost 
identical with that when the crank and connecting-rod are at right 
angles, and they also show that for the position of highest velocity 
the crank pin is only one-fortieth nearer the vertical line than it 
was when the crank and connecting-rod were at right angles. 

Asa mathematical investigation the formulz may be interesting, 
but from a practical point of view I consider that the highest 
velocity ratio is quite sufficiently expressed by the formula— 

oc 





OB 2m Nv 4m?+1, 
and I answered ‘‘ A Driver” accordingly. 


Mr. McIntyre says that I shall find on drawing the curve of 
velocities to scale that there is a period in each stroke where the 
piston bas a greater velocity than when the crank and connecting- 
rod are at right angles. If your correspondent can see it, he must 
have a wonderful eyesight, or else a very big drawing-board. I 
prefer figures to drawing, and certainly would not expect any 
ordinary drawing-board to give evidence that one line is the one 
hundred thousandth part of itself shorter than another line. 

St. Neots, Hunts, March 26th. AnTHONY S. Bower. 





SCREW PROPULSION WITH NON-REVERSIBLE ENGINES. 


Sir,—It will interest your readers to know that an enterprising 
and energetic firm of repute is devoting its attention to, the 
development of this system by means of my smaller propellers 
and gears specially designed. Even in the latter part of the 
nineteenth century the most desirable innovation appears to take 
an unduly long time to introduce ; and although oo told by 
engineers of eminence and scientists of high repute that the 
system needs no experiment to prove its practicability, I am yet 
convinced that I do right in requesting owners who are in search 
of economy and safety to accept my invitation to try the system 
and to place their ships in the hands of firms such as Messrs. 
Laird’s, with whom is Mr. Bevis, of screw-propeller fame. If 
their engineers have an atom of “ doubt,” may I suggest that they 
first fit one screw out of two—i.e., one of “twins”—with my 
gear? They would not then lose much on one voyage if it did 
break down, but it will not, as is shown by the Samoa incident. 
If for a vessel of very light draught, why not—for very many 
desirable reasons—adopt the suggestion contained in my letter 
in your last issue? Not the slightest fear need be experienced in 
any event, but not even a remote anticipation of such would be 
possible with one or two screws to “ fall back upon.” 

At the very worst it will be found that, in practical working and 
whilst running, the blades—if properly balanced—have no 





tendency and make no attempt, under normal conditions, to 
“throw back” in full pitch in either direction ; and “stops” are 
inserted at the limits referred to. I hope to again shortly address 
you upon the subjects enumerated in the last paragraph of my 

letter on page 286. RoBERT McCGLASSON, 
39, Dagnall Park, Selhurst, London, S.E. 
April 2nd. 





FIBRE CLEANING MACHINERY, 


$1r,—In your issue of March 18th you favour your readers with 
an abstract of a report made by the United States Consul 
at Nassau, on “ Fibre Cleaning Machinery in the Bahamas.” The 
report states that there is an opening for the above class of 
machinery in those islands; that this is a fact there is sufficient 
evidence co prove, and not only in the Bahamas is this the case, 
but also in Africa, Central America, and other tropical regions. 

The above report also confirms your own opinions of the future 
development of this industry expressed in a leader some time 
ago, and it is surprising that we do not hear more of the progress 
made in this class of machinery in England, as there is un- 
doubtedly a number of English capitalists who are interested in 
the fibre industry abroad. This may be due to the fact that 
sufficient knowledge of the nature and necessary treatment of the 
agave sisalana and other tropical fibre-bearing leaves is not 
geverally available; or it may be that our English machine 
makers are unwilling to speculate in an industry that is not yet 
fully developed. 

There are, however, several firms in this country that have 
already paid some attention to this subject, and have experimented 
with thy supplied a few machines for the above purpose, and 
who, with their knowledge of the matter, will, like myself, look 
upon the report you publish as one of those American stretches of 
imagination to which we are periodically treated. 

The statement that an American machine, weighing only 2 tons 
13 ewt., and requiring an 8-horse power engine—nominal, I 

resume—will successfully and automatically treat, as stated, 

,000 Pita leaves, will be regarded by those of your readers who 
have a knowledge of this subject as being far-fetched and alto- 
gether inaccurate. Nor will they have to proceed very much 
further in reading the report before they read that, pe sa 
several drawbacks, owing, it is said, to the somewhat old steam plant 
used being defective, and to belts and pulleys not being of proper 
dimensions, the operations of the ine were decidedly satis- 
factory, and that the general opinion of those present—who- 
ever they were—was that under proper conditions the machine 
would do all that the inventor elaimed for it. Now, Sir, there is 
here a frank admission that the machine did not do what the 
inventor claims for it, and possibly very little towards it. But, 
of course, everything around was defective, with the exception of 
the machine and the consul’s report. It would nevertheless have 
been interesting if we could have read in the report a description 
of the means adopted to feed this great quantity of leaves into the 
machine. Were they shot by the load from bullock carts, or in a 
like manner delivered from the trucks of a portable railway, with 
sidings on to the table of the machine ? 

Now, if we take into consideration the great length and bulk of 
these leaves, graduated as they are from one end to the other in 
thickness and breadth, and also that from 90 to 94 per cent. of 
the whole consists of a fleshy adhesive substance, which has to be 
discharged from the machine as waste, some idea may be formed 
of the nature of the work to be performed by this machine. 

Again, sisal is a long fibre, which, if not fed into and delivered from 
a machine with great care and discretion, may very easily become 
tangled and rendered useless for any purpose except that of paper- 
making. This being the case, it would be interesting to know what 
number of persons were required to attend to this machine, with 
its enormous capacity. The percentage of fibre said to have been 
extracted from these leaves may be relied on as rather under than 
over the mark for an effective machine, and the description of the 
earlier English type of machines is also fairly accurate, for it is 
true that some machines have been sent out from England that 
have not met the requirements of planters; and others, I have been 
assured, have done their work admirably on the old system 
described, as requiring the handling of a leaf twice over by first 
operating on one end of the leaf and then reversing it. 

When fed by hand this proccss is extremely dangerous to the 
attendant, which made the machine unsatisfactory. To obviate 
this danger I some time ago designed an apparatus for automati- 
cally gripping and feeding the leaves into the machines, withdraw- 
ing the fibre as it returned. This also has become unsatisfactory 
on account of its requiring the leaves to be reversed, and I have 
now designed an automatic machine that will fulfil all the con- 
ditions of the American machine, except as to quantity. It will 
take in the front a continuous feed of leaves, and will also return 
or deliver its finished fibre in front, thus leaving the back of the 
machine for the refuse and driving power. Its weight is about one 
ton, and it requires about 2-horse power to drive it. It is self-con- 
tained, and is designed to meet the present demand for a light and 
effective machine that can be easily transported from one place to 
another. It is intended to run at a high speed, and one person 
can attend to it if kept supplied with leaves. 

There are undoubtedly others of your readers who may be 
working in the same direction as myself, and who could assuredly 
offer some comments on this extraordinary American machine, and 
could enlighten us a little as to what is being done in this country 
by either machine makers or by shippers or capitalists to induce or 
encourage progress in this branch’of business, and to endeavour to 
secure a fair share of the trade to be transacted, both at the 

resent time and later, when, as we are told, the cultivation of the 
eaf will be more fully developed. 

That the Americans are working hard to secure a monopoly of 
this business is evident, from the fact of their having in this case 
sent out a sample machine, and also a representative to explain, 
work, or attempt to work the machine; and if English machine 
makers or capitalists do not take this matter up, the loss of this 
promising business will be entirely their own fault, for there are in 
our great cities and centres of industry representative shipping 
houses ready to supply to them samples on which to experiment 
and to base their calculations and operations, and arrive at proper 
conclusions and obtain practical results in the same manner as 

Yorkshire, March 22nd. 





THE TIDES FOR ELECTRIC LIGHTING. 


Sir,—Of late there has been some talk about utilising the tides 
for electric lighting. Uncertainty appears to pervade some minds 
as to what is the real source of the power here, to judge at least 
from a paper by Mr. Robert Mallet, F.R.S., which appeared in the 
Philosophwal Magazine for July, 1874. After noticing a remark in 
Professor Tyndali’s ‘‘ Heat a Mode of Motion,” holding up a dis- 
tinction between the source of the power of an ordinary waterfall 
and that of a waterfall obtained from a tide, Mr. Mallet says:— 
‘This distinction, it seems to me, cannot be maintained. The 
power of a tide mill is not derived from the rotation of the earth, 
nor from the retardation of that rotation by the great tide wave, 
The sea—no matter from what cause—rises above its normal level, 
to which it after a time sinks again. If during the interval we can 
impound a portion of the mass of water so elevated, and let it 
descend through some machine recipient of water power, we have 
the tide mill; the power of which is as directly derived from gravi- 
tation as is that of a water mill upon a mountain stream. The 
water is raised in the former case by gravitation towards the moon, 
and by gravitation falls back towards the earth ; in the latter case 
it is raised by evaporation, and falls back to thesea by gravitation. 
It is true that the earth’s and the moon’s rotation are ‘inseparable 
accidents’ to the rise and then the fall of the surface of the sea 
at any particular point ; but the source of the power is derived, not 
from the mechanism nor at the expense ‘of the earth’s rotation,’ 
but as directly from gravitation as is the case in any ordinary mill 
stream, If I am wrong in this, I shall gladly accept correction.” 





<<< 
ae 
It may be desirable also to quote the passage fr 

Tyndall commented on by Mr. Robert Mallet, afd Aa ie 
then, that we turn a mill by the action of the tide, and ae 
heat by the friction of the millstones; that heat has = pee te 
totally different from the heat produced by another pair of r. -y 
stones which are turned by a mountain stream, the seus \ 
produced at the expense of the earth’s rotation, the latter peg 
expense of the sun’s heat, which lifted the mill stream to “ 
source,”—‘‘ Heat a Mode of Motion,” fourth edition, page 483 ~ 
While not doubting fora moment that Professor ‘Tyndall had 
himself considered the explanation of that which he asserts stil] 
as none is given in the context, I propose to offer an elementary 
elucidation of the modus operandi of the tide mill. First, let 
clearly visualise the nature of atide. Since there are two op caite 
zonal water elevations, which remain stationary in the line ini 
the moon and earth while the earth revolves on its axis, we hare 
then very simply to figure to ourselves the earth revolving throu h 
a stationary girdle or belt of water—thickened more in th 
diametrical line which points to the moon. The earth is, then 
literally eripped between two diametrically-placed brakes formed 


of water, which oppose some friction to the globe's rotation, (jf 
course, it is partly wave-like motion, and partly direct drag of 
water. 


Assuming the tide to have been, once for all, generated by 
gravity at tho origin of the solar system, then evidently no further 
work is done by gravitation in maintaining the phenomenon of the 
tide—when once established--no more than if the earth did not 
rotate on its axis, and the tide merely constituted the earth's 
figure of equilibrium in repose. This is obvious, since there is on 
the whole, no absolute elevation of water produced by gravity in 
tidal effects, for the rise is constantly counterbalanced by an 
equivalent fall elsewhere, of course. This must be sufiiciently 
palpable and evident. y 

ben the tide rises, it is then not because the tidal water moves 
up the beach, but rather because the beach moves under the water 
which it does, as the revolving globe of the earth travels under the 
tidal wave. This may be said to be absolutely, and not merely 
relatively true, because a body revolving exerts a centrifugal force 
which the beach, as part of the revolving globe of the earth, does 
here. On the other hand, the centrifugal force is taken off the 
stationary tidal wave, which does not share the globe's rotation 
The absolute character of this phenomenon is clear, if we consider, 
for instance, that if a cannon ball revolve within a metal ring, 
surrounding it loosely, the ball is centrifugally strained, and not 
the ring; but if the ring revolve about the ball, the ring is 
strained, and not the ball. What really occurs depends, then, on 
absolute rotary motion, and not on relative rotary motion, as 
we may observe, e same considerations apply, as we may 
repeat, to the beach as part of the solid sennieing globe. The 
beach must be regarded as moving, and not the tidal water girdle 
which remains in the same position as if the earth did not rotate 
on its axis. 

If, then, say, a barge or perfectly watertight pontoon be 
attached to the globe of the earth by a chain at low tide, then we 
may figure the pontoon at the end of a radius of the earth. As 
this radius turns with the earth, the pontoon describes a circle, 
But the tidal wave being elevated, is evidently not coincident at 
its highest point with this circle, but mounts gradually above it up 
to a maximum. So that the effect of the earth turning is to 
gradually sink the pontoon, since the chain prevents the pontvon 
from rising to the elevation of the tidal wave. If, now, when the 
immersion is a maximum at high tide, the chain be released, the 
forcible upward thrust of the pontoon may be employed for per- 
forming work of diverse kinds. But it is clear that this work was 
gained at the expense of the earth’s rotation, since it was the globe 
revolving which sank the pontoon, 

Obviously the same reasoning applies precisely when water is 
impounded in some reservoir at high tide, and allowed to fall in a 
cascade, so as to drive a mill at low tide. If such operations as 
these were repeated a sufficient number of times, they would 
certainly bring the revolution of the earth to a standstill ; but of 
course the enormous mass of the globe gives it a practically 
inexhaustible reserve of power when thus used as a big fly-wheel 
for driving machinery. ft is exactly as if we had the means of 
putting a driving belt round the revolving earth, and transmitting 
motion thereby to a pulley or machine situated outside the 
revolving earth. This, as we may observe, the tide practically 
enables us to do, by the aid of the earth’s revolution, for the 
various operations of work we effect through the mechanism of the 
tide check the earth’s revolution by action on its periphery, 
exactly as a machine belt would do when wrapped round the 
revolving globe, and driving some—imagined—external machinery, 

Hamburg, March 25th. ag la S. ToLVER PRESTON, 


BOILER EXPLOSIONS, FUEL ECONOMISERS, AND GREASE TRAPS. 

Srr,—In THE ENGINEER last week, page 279, there is mentioned 
a serious explosion of economisers at Blackburn, caused, doubtless, 
by the fact that, while the outside of these appliances is cleaned 
from time to time with a scraper, the inside, which is really a con- 
tinuation of the steam boiler, is not so cleaned. All solids in the 
feed-water deposit in the tubes, and the scale thickens until the 
time arrives when, from one cause and another, these high pres- 
sure and often choked extensions of large boilers must give way 
somehow. 

The very numerous boiler explosions, fuel economiser explosions, 
and collapses of boiler furnaces, which have recently and are 
continually occurring, point to an active cause and requirement of 
means of prevention, At this time, when trade is so depressed, 
repairs are postponed as long as possible ; yet economy is as much 
desired as ever, and, in fact, the recent coal crisis renders 
economy in fuel more urgent than ever. Some works, using large 
quantities of coal, can hardly be kept open at all, and certainly 
only ata loss more or less severe in proportion to expenses of 
maintenance. 

The great cause of all explosions is the grease in the water used 
for producing the steam, and although this is very well known, it 
is not much acted upon. In a little book we have, called ‘‘ How 
to Manage a Steam Engine,” we noticed that ‘‘care must be taken 
that grease is not introduced into the boiler, as its action is 
generally considered injurious ;” also, ‘‘The use of a feed-heater 
also prevents incrustation in a very considerable degree, as a good 
deal of deposit is thrown down before it enters the boiler, and is 
easily removed.” 

Now, we have had a feed-water heater, and can speak from 
experience as to its beneficial action. It has absolutely stopped the 
passage of grease to the boiler and it has kept the heating surfaces 
clean and free from scale. 

We als» find that it has saved repairs in a marked degree, and, 
what we as proprietors naturally feel to be almost as important, if 
not quite as important, is the fact that we get a greatly reduced 
consumption. So much difference do we find in our coal bill that 
in a few months from the time it was fitted—which was at a period 
when fuel was at a nominal price—the heater paid for itself. These 
prices do not, unfortunately, rule now, and are not likely to if 
trades unionism has its way. Our repair bill is practically limited 
to a little caulking at long intervals. We have an excellent and 
careful engineer who takes great interest in his work, but still, the 
greatest part of the improvement experienced is certainly due to 
the heater which we fitted about four years ago in our mill. _ 

Prevention is better than cure, pod we mention our experience 
because not only do we now know that the most frequent causes of 
boiler explosions may be avoided by the means we are using, but 
we save in coal and repairs as well, Factor. 

April 3rd. 





FIRES IN BUNKERS. 
Sir,—At the meeting of the British Association at Cardiff in 
August last, a paper was read by Professor Vivian B, Lewes on 
the ‘Spontaneous Ignition of Coal,” and the following 18 an 
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the report of what took place :—‘ With regard to the 
owed foes which . now becoming perilously frequent on some 
nem fast liners, Professor Lewes attributed them entirely to rise 
¢ temperature from the bunker bulkheads being too close to the 
. nes upeast shafts from the boilers and furnaces, In the course 
4 a discussion which followed, pretty general agreement was 
; sressed with the views of the reader of the paper. In reply to 
pg ier by Sir Frederick Bramwell, Professor Lewes pointed 
: that in the case of coal bunkers in ships, the necessary safety 
could be obtained by having a thin water jacket between the smoke 
shaft and the bunkers.” : 

The question of how to prevent fires in bunkers has engaged the 
attention of this company for a considerable time; and I venture 
to submit that the plan suggested by Professor Lewes is not the 
pest—perhaps it may be the least practical—method of dealing 
with the difficulty, A far better result is conveniently and 
economically obtained by covering the uptakes, funnels, and 
punkers with asbes' : - 7 

We have supplied a considerable quantity of specially prepared 
material to the Admiralty and mercantile navy for bunkers, &c., 
from time to time, and very good results have been obtained. 
The lagging on the uptakes and funnels does not take up any 
more space than that usually occupied by the air casings or 
battle plates which are usually fitted to these parts. Moreover, 
the lagging being applied directly to the funnel keeps the heat in 
the funnel—where it is of use—and prevents it from getting to the 
bunkers and other parts, where the excessive heat is not only 
useless, but generally of great inconvenience, and always a source 
of danger. As the asbestos lagging occupies very little space, it 
could be applied to any existing steamer without any alterations 
being made, or room being mca provided. With lagging on 
the uptakes and funnels to a the heat in, and lagging on the 
bunkers to keep the heat out, and with ordinary ventilation of the 
space between the two, all risk of fire would be removed. ; 

We are of opinion that many practical difficulties would arise 
jn connection with the fitting of efficient water jackets, and that 
they would require constant attention to maintain their efficiency, 
incurring a large expenditure both in first cost and subsequent 
maintenance, besides which we think that such an arrangement 
would, for various reasons, be very objectionable. The method we 
recommend is very easily applied, and when once fitted requires 
absolutely no attention, unless subjected to unusual treatment 

Tue Unitep AsBEstos Company, LIMITED, 
(J. ALFRED FISHER, 
General Manager and Secretary.) 
Nock House, Billiter-street, London, E.C., 
March 30th. 





ENGLISH AND AMERICAN LOCOMOTIVES. 

Sir,—I am obliged by your suggestion that I should give 
precise data as to the weight of American expresses. To do this 
with any fulness I must apply to friends on the other side of the 
Atlantic. Pending their answer, however, | will give one or two 
facts which I have accessible. (1) The famous run of last Sep- 
tember from New York to East Buffalo—4364 miles in 4394, or 
excluding stops, 425% minutes—was made by a train weighing 
260,000 lb., or say 116 tons, (2) The new “ Empire State Express” 
is certainly not lighter than this, but I cannot lay my hand on the 
fivures at this moment. It is timed to run 4394 miles in 520 
minutes. There are two stops shown to the public for which ten 
minutes are allowed, two other stops not so shown, and fifteen 
slacks for drawbridges, street crossings, &c. Yet this train has 
on one occasion made up 25 minutes of lost time, and on another 
28. More recently it has been keeping such excellent time and 
become so popular, that from April lst another car—weight say 
80 tons—has been added to its load. (3) The “Chicago Limited ” 
—weight of train for two-thirds of the distance 516,0001b., say 230 
tons, for the last third 433,0001b., say 192 tons—is allowed 10 
hours 38 minutes for the same run. On June 22nd, 1891, a train 
got off the road outside the New York station and the ‘‘ Limited” 
started 125 minutes late in consequence. But when it reached 
Buffalo, it had picked up time to the extent of 100 minutes. Its 
actual running time was 514 minutes for 4394 miles. 

These figures can,I think, be trusted. But they do not go far, 
and I will endeavour to supplement them at an early date. 

April 11th, W 

[It is to be regretted that our correspondent had not made sure 
of his facts before he wrote. If he will turn to THE ENGINEER for 
March 4th he will find the information he lacks. He cannot 
expect us to accept as samples of average railway work in the 
United States the very special express trains he names. It is doubt- 
ful if they pay their way; and this question of paying is the only one, 
we may say, raised by our correspondent. For his information we 
may tell him that the average American passenger train is not longer 
than our trains, that it is not heavier, and that, according to official 
returns, the average number of passengers per train is only forty- 
two. Under the circumstances, we fail to see in what way a gain 
results from using enormously heavy and powerful engines. 
According to well-informed authorities, it is the American climate 
= +. pace for the big locomotive more than anything else. 
—Ep. E. 





EDUCATING A PROFESSOR, 

Sir,—Referring to your short leader in THE ENGINEER of 
March 4th, ‘‘Educating a Professor,” it will be interesting to 
several of your constant readers in India, if you can kindly throw 
any light upon the way in which such appointments as the 
professorship in question are secured. 

It appears to me that a man holding a Government appoint- 
ment should be thoroughly well up to his work, and of large 
practical experience, especially when the teaching of students and 
their mental and practical equipment for their future career is 
entruste1 to him. Many of your readers in this country who have 
by many years of hard work gained an efficient knowledge of 
various branches of the profession would be glad to place their 
services at the disposal of. the Government of Madras, imparting 
the results of their actual experience to the studious youth of 
India, from the dignified position of the professor’s chair, under 
the cool breeze of the punkah. Surely, Sir, from the ranks of 
these men or others equally efficient in England, a suitable professor 
might be appointed, and the Government would not have to spend 
the taxpayers money in sending the professor to learn the art he 
already pretends to teach, Z. 


THE RIBBLE NAVIGATION, 


Sir,—In further refutation of the incorrect and misleading state- 
ments which have at times been made with reference to the 
river Ribble, I beg to state that on Sunday morning last the 
8.8. Noreg, laden with 530 tons of ice, and drawing 14ft. 3in. of 
water, came safely up to the new quay without having once had 
occasion to use the lead. The actual height of high water was 
24ft. 9in, on the Admiralty gauge, or 2ft. 3in. below the level of 
ordinary springs, and as the available depth to the dock entrance 
is 2ft. more than to the quay, it follows that in the present condi- 
tion of the river vessels of 18ft. 6in, draught can get up to the 
dock during ordinary spring tides. The full available depth is 
21ft. 6in, ordinary springs. A. F, Fow Ler, 

Preston, April 11th, Resident Engineer. 


MARINE GOVERNORS. 

Sir -Our attention hes been drawn to a paragraph headed 
“Throttle Valve,” in your issue of the 8th els po > it is an 
answer from you to a correspondent, we can scarcely allow it to 
pass unchallenged, as the statements contained in the former part 
are, with all due respect to you, incorrect. The reason why so 
many governors are not used is solely due to their fittings, both as 
regards arrangement and position. A governor badly fitted up 
can no more give satisfaction than a badly fitted engine. These 





machines are frequently fitted in such positions that it is practically 
impossible to get at them. The majority of engineers finding 
governors under such conditions, simply condemn them per se. 

As the largest marine engine governor makers in the country, 
we have no hesitation in stating that where our machines are 
properly fitted they invariably give entire satisfaction, and prove 
themselves to be the greatest boon an engineer could possibly 
have in the engine-room, and there is no necessity whatever for 
an engineer to stand by the throttle valve, as you seem to imagine. 

Most of the leading firms for whom we are now supplying 
governors insist that the position and fittings of the machine shall 
4 to our approval; the result has been perfect satisfaction to 
them, 

London-street, E.C, 


8 DURHAM, CHURCHILL, AND Co. 
Apri 12th. 





THE “ CITO ANSPECT.” 


Sir,—In your issue for March 25th, you described on page 248 a 
very ingenious self-sustaining jack for lifting rails. ‘‘Cito” you 
state is the name of the inventor; but what about ‘‘anspect?’ I 
would suggest that this is a corruption of “handspike.” This 
may seem rather far-fetched to those who do not know the various 
transformations which words undergo on being adopted in a 
foreign language. Like the children stolen by gipsies, they are 
often so disfigured as to be almost unrecognisable by their former 
friends. PHILOLOGIST. 

April 13th, 





THE WILLIAM MURDOCK MEMORIAL. 


Sir,—A statement appeared in THE ENGINEER for September 
9th, 1887, page 216, that a sum of money had been subscribed for 
the purpose of erecting a memorial to William Murdock, to com- 
memorate his services in connection with the introduction of coal- 
gas. As I am writing asketch of his life, 1 should be glad to know 
what shape the memorial ultimately took, so that I may include it 
in my notice. This present year is the centenary of his first 
experiments with coal-gas, which were made at Redruth in 1792. 
A few years ago a tablet was affixed to the house he then occupied, 
recording the fact above referred to, 

April 12th. 


. B. P. 





VERTICAL SPINDLE LATHE. 

Sir,—Referring to engraving and description of vertical spindle 
lathe, by Messrs. Hulse and Co., of Manchester, it will interest 
you to know that it was made to our order, and is now in operation 
at our works, giving great satisfaction. 

(For Easton and Anderson, Limited) 
E. W. ANDERSON, Director. 
3, Whitehall-place, London, 8,W., April 12th. 








CATALOGUES. 





Ir is now some months since we published any notes 
on the trade catalogues which we have received. Since 
our last notice the following have been sent us :— 

Woodhouse and Rawson, United, Limited, 88, Queen Victoria- 
street, London. Sections 1, 2, 3, and 7, List B, Electrical 
Machinery and Apparatus connected therewith, including Engines, 
Dynamos, Accumulators, Lamps, &c. Sections 4 and 5, ditto, 
with Prices of Switches, Cut-outs, Brackets, Electroliers, Shades, 
&c.—This is a large set of catalogues, or one catalogue in nine 
sections, and it relates to the manufactures of this company in its 
numerous works for the construction or sale of electrical, steam, 
and hydraulic machinery, apparatus, and fittings. The lest 
section—namely, No, 9—includes the hydraulic machinery formerly 
made by Messrs. Payne and Gallwey. Like the electric catalogues, 
it is very fully illustrated. 

P. and W. McLellan, Limited, Clutha Works, Glasgow. 
Section 1. Second Edition, 1891. Comprising Machinery for 
Lifting and Moving Weights by Hand, Steam, Electric, and 
Hydraulic Power. Illustrated. The title of this catalogue 
sufficiently describes its contents, but we may remark that it is a 
catalogue compiled with much care and elaboration ; particulars 
of a very large number of machines and apparatus being put 
together in great detail. 

Ransomes, Sims, and Jeffries, Limited, Ipswich and London. 
Illustrated Price List of Steam Engines and Machinery. This 
catalogue includes portable, semi-portable, fixed, condensing and 
non-condensing engines, traction engines, winding and pumping 
engines, and corn mill machinery. 

Easton and Waldegrave, Whitehall Ironworks, Taunton. Steam 
Engines and Machinery. This is a catalogue of well-designed port- 
able and fixed engines, saw benches, band saws, mortising 
machines, mortar mills, edge runners, and pumps. 

The Ceres Ironworks, Limited—late Stevens and Company— 
Kingston-on-Thames, Barley and Malt, Dustless and other 
Cleaning, Grading, Screening, Polishing, and Grinding Machinery 
This catalogue illustrates and describes a variety of rotary and 
fixed malt and corn screens and scourers, with exhaust fans and 
creepers for removing the grain and dust in one, two, and three 
stages, or continuous operations. Self-cleaning screens, after the 
manner of those originally invented by Boby, seed separators, 
grain elevators, warehouse machinery, machinery for maltings, 
automatic grain weighers, and apparatus used by maltsters and 
brewers, 

George Farmiloe and Sons, 34, St. John-street, West Smithfield, 
London. Sanitary Appliances, &c, This is an octavo catalogue 
of over 700 pages filled with illustrations, dimensions or prices of 
what seems to be everything which can be required by builders, 
plumbers, and all those engaged in supplying and fixing or using 
sanitary, gas, water, ventilating, and other house and building 
fittings, painting materials, glazing materials, and all the necessary 
tools for their application. 

Dick, Kerr, and Co., Limited, 101, Leadenhall-street, London. 
Works, Britannia Engineering Works, Kilmarnock, N.B. Kerr’s 
Patent Portable, Semi-portable, and Fixed Railway and Rolling 
Stock.—This is a well got-up catalogue with excellent and well- 
printed engravings of light and other railway rolling stock, 
permanent way, particular attention being paid to the light rail- 
ways of narrow gauge, and their numerous applications. Loco- 
motives of all kinds, iron roofs and buildings for railways and 
other purposes, fixed and portable boilers, railway and workshop 
tools, tramcars and tramway permanent way. 

Dorman and Smith, 24, Brazenose-street, Manchester, and 
London. Electrical Apparatus. 

William Skinner, 51, New Kent-road, London, S.E. Cycle 
Fittings, rough or finished, in Steel Stampings, Malleable 
Castings, &c. This is a catalogue of materials, fittings, tools and 
appliances, chiefly of interest to cycle manufacturers or cyclists, 
but some of the things which it contains are of interest to others. 
This may be said of the sizes, weight, and prices of steel tubes, of 
springs, and even more of the various forms of gear chains. 
These chains have, of course, many applications in machinery, 
and although some of them are extremely well made, they are not 
expensive. 

e Tangye’s Machine Tool Company, Limited, Cornwall Works, 
Birmingham, General Catalogue. 1891 Edition. This is a remark- 
ably well got-up catalogue, illustrating and describing with excellent 
engravings a great variety of well-designed machinery. We have 
sometimes remarked on the great difference between the engravings 
and the printing in the catalogues of English and American manu- 
factures, much to the advantage of the latter. It gives us pleasure 
to state, however, that we have seldom seen a catalogue so well 
executed in every respect as is this machine tool catalogue of Messrs. 
Tangye. The machinery illustrated includes not only all the types 
of machine tools used in various branches of engineering, manu- 





factories, and structural works, but also some well-designed wood- 
working machinery. It also contains illustrations and particulars 
of a variety of lathe and bench tools. 

Henry Sporton and Company, Glen Works, Chace Side, Enfield, 
London, ser at oni of Positive, Semi-positive, Rotary, and 
Automatic Registering and Waste-detecting Water Meters— 
Sporton’s Patent—&c. This catalogue describes and illustrates the 
various forms of positive and inferential meters, hydrants, and 
sluice valves, manufactured by this firm. In addition to illustra- 
tions and descriptions of these things, useful information is given 
on waste of water in towns and its detection. 

Mather and Platt, Engineers, Salford, Manchester. Electric 
Light Machinery. The Edison-Hopkinson Dynamo Patent. 

Ernest Scott and Mountain, Limited, Close Works, Newcastle- 
on-Tyne. Electrical Apparatus for Electric Light, Electro Plating, 
and Transmission of Power. This catalogue describes, with 
numerous illustrations and full particulars, triple expansion and 
other vertical mill and electric lighting engines, launch engines, 
combined engine and ‘‘Tyne” dynamos in various sizes and 
arrangements, feed, fire, and bilge pumps, air and circulating 
pumps, wall engines, fans, hydraulic pressure pumps, and large 
gun-metal castings, 

Hayward Tyler and Co., Upper Whitecross-street, London, E.C. 
Pumps and Pumping Machinery. List C. 1891. This catalogue 
describes and illustrates direct-acting California double-action 
plunger, colliery, feed, and other pumps ; including a great variety 
of hand, animal power, and steam power well pumps, fittings for 
pumps, boilers, and machinery. It also includes fire engines and 
other apparatus. 

Watson, Laidlaw, and Co., Engineers, &c., Dundas-street, South 
Glasgow. Machinery for the Treatment of Sugar after Boiling, 
comprising Centrifugal Machines, Pug Mills, Sugar Breakers, 
Mixers, &. &c. This is a catalogue of a great variety of 
machinery and apparatus used in the treatment of sugar after 
boiling. It includes a great variety of centrifugal machines 
operated in various ways, sugar refinery utensils, pumps, and 
conveyors, The engravings are exceedingly good, and they are 
printed on good, even if too shiny, paper. 

Adolphe Crosbie, Colour Works, Wolverhampton. 
Paints, Varnishes, Oils, and Sundries. 

J. Bagshaw and Sons, Limited, Victoria Foundry, Batley, York- 
shire. Wrought Iron Pulleys, Shafting, and Friction Couplings, 
with Practical Rules for Transmission of Power by Shafts, &c. 

Tangyes Limited, Birmingham. General Section. This again 
is an exceedingly well-got-up catalogue. It relates chiefly to the 
lifting machinery of various kinds for which Tangyes are so well 
known, and ranges from pulley blocks of various kinds, through 
cranes of all sorts, crabs, and winches, to heavy overhead travellin, 
cranes. It relates also to hydraulic lifting jacks, hydraulic an 
other punches, pullers, and rail benders. Various kinds of pumps, 
pump fittings, tube well fittings, and driving apparatus, steam 
engine governors, gun-metal fittings, pipe fittings, &c. &c. Like 
the catalogue already noticed, it is worthy of the machinery 
described, 

The Machinery and Hardware Company, Limited, 147, Queen 
Victoria-street, London. Annual Export Catalogue of Machinery 
and Hardware by the Principal Makers in Great Britain. This 
catalogue contains a good index to what seems to be a useful 
selection of a great variety of materials, machinery, tools, 
appliances, and structures. 

Illustrated Catalogue of the Compactum Specialties. John 
Kirkaldy, Limited, London. This is published as a catalogue of 
the various forms of condensers, feed-heaters and evaporators, 
feed-pumps, and one or two other specialties made by this firm; 
but it is in reality a valuable hand-book, not only to those in the 
engine-room, but to all engineers. After describing the machines 
and apparatus above-mentioned, and with pardonable pride giving 
numerous instances of the success of the heaters and evaporators 
employed in very various situations, sixty pages of the book are 
devoted to information concerning distillation of sea water for 
drinking purposes, boiler feeding, deposits from impure feed- 
waters, boiling points of water with different degrees of salt satura- 
tion, economy due to feed- water heating; tables relating to 
saturated mixtures of air and aqueous vapours of the temperature, 
heat units and weight per cubic foot of water between 32 and 
212, tables showing the mean pressure of steam in cylinders, of 
compound and triple-expansion engines, tables of properties of 
saturated steam, table for calculating weight of water nominally 
required for supplying steam to cylinders at pressures up to 
200 lb. per square inch, table of constants for finding mean and 
terminable pressures, numerous hydraulic data, tables of the loss 
of heat, and the flow of steam through pipes, table showing saving 
of fuel by heating feed-water, table of comparison of different 
thermometers, table of triple-expansion marine engines, with the 
names of the ships in which they have been fitted, Board of 
Trade rules, values of English and foreign moneys, French and 
English measures and conversion tables, and much other well- 
selected information, most of it bearing on the economical use of 
heat from the numerous available sources in connection with steam 
engines and boilers, 

Richard Fréres, 43, London-wall, London, and at Paris.— 
Measuring, Controlling, and Self-registering Instruments. This 
catalogue describes self-registering barometers, traction dynamo- 
meters, recording hydrometers, liquid level indicators, speed 
indicators, revolution indicators and recorders, integrators, record- 
ing pyrometers, recording instruments to register the charging of 
secondary batteries, meters, &c. 

Phosphor Bronze Company, 
Second edition. 
Merchants. 

R. Bolton, and Co., 110, Leadenhall-street, London. 
Cranes. 

Electric Telegraph, Telephone, and Light Engineers’ Catalogue. 
Patentees and Manufacturers. London: Messrs. H. Binko and 
Co., 34, Leadenhall-street. A catalogue of a great variety of the 
most often required electrical apparatus and fittings, giving prices 
of all. A handy catalogue, and one which shows how large an 
industry the use of electricity has founded. 


Crosbie’s 


Limited, Southwark, London. 
Manufacturers of Special Alloys, Founders, and 


Electric 








SEwacGE DisposaL OF ISOLATED DWELLINGS.— At a meeting 
of the Institution of Civil Engineers of Ireland, held on April 6th, 
in their new hall at 35, Lawson-street, Dublin, a paper was read 
by Mr. W. K. Parry, M.A., on the ‘‘ Sewage Disposal of Isolated 
Dwellings.” The author described and illustrated with diagrams 
several drainage and sewage disposal works which he had carried 
out, including those at the Workhouse, Loughlinstown, Co. Dublin, 
for the guardians of the Rathdown Union ; at Caxton, Maynooth, 
Co. Kildare, for His Grace the Duke of Leinster, and at many 
other places, 

Fish Guano WORKS AND MACHINERY.—A large works has been 
started at Aalesund, in Norway. The factoryis some three miles sea- 
ward of the port, at the entrance of a naturally-formed harbour. 
As the works are built on the solid rock, extensive blasting operations 
have been necessary to form a level platform for the building, &c. 
The rock so removed has been utilised in the formation of a wharf, 
the whole front of the works having such a depth of water that the 
largest vessels may lay alongside, and several quick-lifting hoists 
have been arranged on the wharf, so that the vessels bringing the 
fish are very promptly discharged. The machinery is exactly 
similar to that at the Hull Works, St. Andrew’s Docks, erected 
last year also under the superintendence of Mr. A. Simpson, but is 
of a more extensive character, and comprises two large Lancashire 
boilers, concentrators, pumps, exhausters, tanks, grinding and 
sifting machinery, hoists, cranes, &c. The engine is surface- 
condensing horizontal, having a cylinder 2lin. diameter and 48in. 
stroke. The main driving belt is 22in. wide. All the machinery 
has been constructed in England, and for the building of the works, 
the bricks, cement, &c., have been sent from this country, and Hull 
bricklayers have been engaged some months on the job, 
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ALUMINIUM AND ITS USES. 
(To the Editor of The Engineer.) 
Sirn,—We shall be glad to know of any book on aluminium and its 
JN. G. 


us 8, 
Liverpool, April 12th. 





MACARONI PLANT. 
(To the Bditor of The Engineer.) 
Sir,—Can you or any of your readers favour us with the address of a 
manufacturer of the most modern and improved macaroni manufacturing 


t? M. anv H. C, 
London, April 12th. 
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MEETINGS NEXT WEEE. 


Pk bh ~ CiviL mg iday, April 22nd, at 7.80 p.1a, 
meeting. Paper, ‘‘The Speed and Power of Locomotives,” b: 
Edmund L, Hill, Stud. Inst. C.E. 4 aie 


fo ETROROLOGICAL Sociery.—Wednesday, 20th inst., at 7 pm. The 
Dy owing beg i will be : ‘“* Anemometer Comparisons,” by W. H. 
nes, B.A., F.R. t. Soc. ‘The Hurricane over the West Indies, 


.R. Met. 
August 18th—27th, 1891,” by Francis Watts. 


omDon GroLocicaL Frecp Ciass.—The Geographical Section of the 
ndon Geological Field Class will take their first excursion, under the 
sey direction of Professor H. G. Seely, F.R 8., on the afternoon of 
2 urday, the 28rd April, when they will visit Reigate. Full particulars 

in be obtained from the General Secretary, R. H. Bentley, 81, Adolphus- 
roa, Brownswood Park, N. 
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MILITARY AERONAUTICS. 

Ir accounts from Russian Poland, vid St. Petersburg, 
are to be credited, an aérial invasion of Russia, though 
brief in its duration, has been accomplished by the 
German military authorities. A large balloon coming 
from the German frontier is described as having made 
its appearance above the fortress of Kovno. The Russians 
are said to have fired several shots at the intruder, though 
how far this would be warranted in the absence of a 
declaration of war is not quite clear. The occupants of 
the balloon may simply have been engaged in a scientific 
exploration, like those expeditions which the Russian 
Government occasionally sends roaming about in the 
direction of India. However, the shots fired on this 
occasion are understood to have been without effect, and 
the balloon ‘‘ managed to return in safety over the 
frontier.” It is this “return” which especially interests 
us. Balloons, as a rule, float away gaily enough on the 
wings of the wind, but only “return” in a state 
of collapse, packed up and sent by rail or road. This 
balloon, on the contrary, floated out and home again, like 
a torpedo boat making a dash out of harbour and sub- 
sequently regaining port. But beyond this there is a 
statement in the official journal of Warsaw—and of course 
everything “ official” in Russia is to be relied upon— 
that a large balloon was observed on March 7th in the 
neighbourhood of Dombrowa. This balloon came from 
the south-west, and travelled in the teeth of a north-east 
wind along the line of the Ivangorod-Dombrowa Rail- 
way. After disappearing “behind the clouds”—that is 
to say, we should suppose, above them—the balloon re- 
appeared at the expiration of three-quarters of an hour. 
With what might be called the height of audacity, the 
balloon, on emerging from the clouds, was found to have 
a light burning, the time being half-past six in the 
evening. It was also observed that the aérial visitor 
followed a course directly opposite to the one previously 
pursued. The inference is at once arrived at, that the 
balloon ‘ must have been provided with a highly perfected 
steering apparatus.” The idea is entertained, which is 
said to have some basis of reason, that not only the 
German authorities, but also the French, ‘are in 
possession of some sort of apparatus for steering 
balloons.”” According to this showing, the Germans will 
not have it all their own way, but will have to reckon with 
the French, when the day comes for the aérial navies to 
“grapple in the blue.” But recent accounts make it 
appear that the Germans are extraordinary masters in 
the art of navigating the air. On one occasion a German 
balloon is said to have sailed over Warsaw at the close of 
the day, and cast rays of light from an electric apparatus 
lodged in the car. After remaining stationary until after 
midnight, the balloon travelled westward into Prussian 
territory. Various localities in Russian Poland are 
stated to have been explored by German balloons, 
“admirably steered,” and using electric search lights. 
It is considered probable that these balloon reconnais- 
sances will shortly be made the subject of special conven- 
tions and negotiations. An amusing incident consists in 
the posting of notices by the Prefect of Police at Warsaw, 
admonishing the people not to mistake the planet Venus 
for an electric search light borne by a Prussian balloon. 

But all this talk about the “steering” of balloons 
involves the tough problem of propelling such unwieldy 
appliances. The news from Russian Poland may simply 
resolve itself into the fact that a balloon has been cleverly 
manceuvred so as to have the benefit of varying currents 
at different altitudes. Or it may be that either in addition 
to this fact, or independently of it, a low velocity 
affording moderate steering power, has been given to 
the balloon, but not such as would cope with anything 
worthy of being called wind. If more than this has been 
done, then a great scientific feat has been accomplished, 
though even then the duration of the propelling and 
steering power may prove to be brief. Further particu- 
lars are wanted. Rather more than seven years ago, Major 
Renard, at that time director of a balloon works at 
Meudon, and Captain Krebs, his assistant, claimed to 
have navigated a balloon for a distance of seven miles 
against a current of air moving at the rate of twelve 
miles an hour, the balloon returning again to the point 
from which it set out. The entire distance traversed was 
thus fourteen miles, and the total of the time consumed 
is said to have been about forty minutes. Allowing 
for the adverse current, this would require that the 
balloon had a velocity of its own equal to twenty-six 
miles an hour, independently of any _ favourable 
wind. In reviewing the account of this exploit, 
we confessed to a difficulty in understanding it. But we 
had to face the declaration of Major Renard, who had 
then became Chief of the Military Balloon Service at the 
camp of Chalons, that he would excel his former achieve- 
ment, by propelling a balloon in the face of a current 
equal to twenty-two miles an hour. The means employed 
in his first expedition comprised certain electric accumu- 
lators, said to be capable of supplying the power of ten 
horses for four hours. More than four years have elapsed 
since Major Renard promised to drive a balloon against a 
wind exceeding twenty miles an hour, and we are not 
aware that he has yet been able to realise his expectation. 
Of his own faith in the matter we have no doubt, and he 
has unquestionably accomplished some valuable results 
in respect to military ballooning, apart from the grand 
problem of aérial navigation. 

However slight may be the chance of success in 
endeavouring to steer a balloon in the face of an ordinary 
breeze, it is evident that some of the Continental Powers 
are endeavouring to compass this object. Major Renard 





is understood to be continually improving his dirigible 
balloon, and himself announced some time ago that he | 
had invented a motor of 70-horse power, weighing only | 


430 kilogrammes. In Germany the officers of the 
balloon corps have been doing their best to keep pace 
with Major Renard; and if there is any reliance to 
be placed on the reports from Russian Poland, we 
may suppose that the Germans have not altogether 
failed in their efforts. But the steering of balloons is 
a subject about which there seems to be a vast 
amount of romance. Otherwise, how are we to account 
for the fact that whereas, in the autumn of 1884, a report 
was presented to the French Academy of Sciences, 
stating that Major Renard had actually succeeded in navi- 
gating a balloon at a respectable pace, yet nothing seems 
to have come of this great discovery? Little more than 
three years ago Major Renard was on the point of practi- 
cally doubling his speed, and still we seem to be waiting for 
the performance. If France and Germany have really 
found out the means of steering a balloon, so as to 
compete with a tolerable breeze, the world would cer- 
tainly like to know something about it. In England we 
seem to be waiting for Mr. Maxim, who has bid good- 
bye to the balloon, and seeks a purely mechanical mode 
of flight. At least he avoids the drawback of dragging 
about a huge encumbrance, creating an enormous resist- 
ance to any attempt at propulsion, and exposing a 
tempting mark to the enemy’s long range shot in the 
event of war. We also apprehend that Major Renard, 
and all who tread in his steps, will find considerable 
difficulty in preserving the equilibrium of a balloon which 
has to be propelled by a motive power suspended or 
attached beneath it. A sort of Calais-Douvres contriv- 
ance seems needed for the purpose, consisting of two 
balloons side by side, with the propelling apparatus 
placed between them. Propulsion once safely accom- 
plished, the rudder presents no difficulty. But we fear 
the first great need is yet a long way off. 


CONTROLLED TORPEDOES. 

RECENT experiments with the Sims-Edison torpedo 
have so far demonstrated that a heavy charge of explo- 
sive can be set in motion and controlled throughout its 
course from a given point, whether on land or afloat. 
These attributes have never been contested, and are 
equally capable of proof with any other torpedo of this 
class. Though the Brennan torpedo is worked from 
certain fixed points on shore, the apparatus can be placed 
in a tug or gunboat with equal facility, and many consider 
its value diminished by the limitation of mobility now 
imposed. Several of the early experiments with it were 
carried out from a floating base, and the original proposal 
was to employ it in this manner. As such an installation 
would have placed the weapon in naval hands, and the 
Admiralty had no faith in a weapon of this nature, the 
Brennan was taken up by the Royal Engineers as a part 
of their fixed defences in certain localities where it is 
now being installed with great elaboration. We are not 
concerned, therefore, to make any comparison between the 
different types of controlled torpedoes, but rather to 
consider whether this method of submarine attack has the 
advantages claimed for it over other forms now in use. 
Now the dirigible torpedo is dependent upon one or 
more wires connecting it with the ship or shore from 
which it is directed. The wire may be of steel, and of fine 
dimensions, working a mechanical apparatus, as in the 
Brennan, or it may be an electrical conductor as in the 
Sims-Edison. In either case the source of power is out- 
side the torpedo, and transmitted to it by means of the 
wire. But the fact of thus trailing a wire behind is 
sufficient to cause its rejection by the Navy as a ship 
weapon for general use. In action the ship must be free 
to move in any direction, and a captain would be terribly 
hampered if he had to regulate his movements by an 
external object of this nature. His anxiety would be 
constant lest a turn of the helm should bring his propeller 
in contact with the wire. Suchan occurrence would not 
only at once render the torpedo useless, but might also 
endanger the ship using it. Hence, a controlled torpedo 
is inadmissible as regards battleships and cruisers. But 
it is urged these objections would disappear if the torpedo 
were placed in special vessels whose movements would 
be entirely subordinated to the manipulation of the 
torpedo. They would not have to approach within close 
range, and would thus escape the deadly fire of machine 
guns. If the operation could be carried out at a distance, 
say, of two miles, such a contention might hold good. But 
though it is often stated a torpedo can be controlled and 
directed beyond the limits of machine gun fire, practical 
experience has not hitherto demonstrated the fact. Its 
effective action may be considered at the outside as 
1500 yards. The difficulty is to know how near the 
torpedo is to the object. It may appear to be close, while 
in fact, there is considerable intervening space—and a 
slight miscalculation would render the attack abortive. 
As the torpedo runs below the surface the projection 
above to show its position—which may be a disc or a flag 
on a pole—is not a conspicuous object to those guiding the 
torpedo, and is only visible in clear weather. As the small 
quick-firing guns, now so numerous afloat, make good 
shooting up to 2000 yards, the craft using the controlled 
torpedo at sea would probably be disabled before her 
weapon could come into play. Her chance would be 
better if able to carry out the operation at high speed, 
but that has not been demonstrated, and we do not 
believe it feasible. We have only alluded to the difii- 
culty by day, but at night the difficulty of directing 
the torpedo successfully would be much increased. 
There does not appear therefore any field for a controlled 
torpedo at sea. It remains only to consider its value for 
harbour defence, and for this purpose we may compare 
the controlled torpedo with the other forms of submarine 
attack. What we have specially to guard against and 
provide for is the case of a hostile vessel rushing past cer- 
tain points with a view to attain a position from whence 
damage could be effected afloat oron shore. Such raids 
were common enough in the old days, and we have no 
reason to suppose they will not be repeated. They will 
probably take place more often at night than by day. 

Now, under certain local conditions, no better preven- 
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tive can be found than in submarine mines. When once 
placed they act equally by night or day, in thick or clear 
weather. No hostile vessel would venture to pass through 
water where it was believed mines existed; but, on the 
other hand, their efficient use depends on the absence of 
current, and on a moderate depth of water. Moreover, if 
the area of approach is extensive, an enormous number 
of mines is required to render it secure. There is also 
a strong objection to the indiscriminate use of mines, 
as liable to impede the movements of our own vessels 
seeking the harbour as a refuge, or in their ordinary trade 
avocations. For such reasons stationary mines can only 
be recommended to a limited extent. Over them the 
controlled torpedo has this advantage, that 1t is practically 
independent of depth of water and strength of current, 
thongh at night its use would be difficult and uncertain, 
while in thick weather it would be of little value. Now, 
the torpedo boat is free from these objections. It is a 
submarine mine with the power of locomotion; it may 
be considered a controlled torpedo with vastly increased 
range. It does not wait till the predatory craft is at your 
gates, but goes out to meet him und prevent his approach. 
Night and mist favour in this case the defence, and the 
ubiquity of the torpedo thus carried enables it to guard 
an extensive area, and more than one approach. 

Not only does it insure the safety of the vessels within 
the port, but it protects those without seeking shelter. 
A raider who remained outside and said to the latter, 
“Stand and deliver!” would soon find it necessary to 
shift his quarters. The squadron hovering beyond the 
effective radius of mines and controlled torpedo with the 
object of shelling at long range, would find the attack of 
these wasps sadly interfere with such an operation. It 
is sometimes claimed for the controlled torpedo that it 
carries a larger charge of explosive than the Whitehead, 
but the latest type of the latter weapon is charged with 
200 Ib. of gun-cotton, sufficient to disable any vessel, and 
a slight increase in the dimensions of the torpedo would 
enable this amount to be doubled. We have seen within 
a few months an ironclad sunk in less than five minutes 
by the explosion of 601b. of gun-cotton, and the usual 
charge for electro-contact mines does not exceed 100 lb. 
Hence there is no necessity to employ excessive charges. 

In thus comparing the controlled torpedo with the 
Whitehead, we have not alluded to the liability in the 
former of a break in the connecting wire. When this 
happens to be an electrical conductor, circumstances 
compel it to be of a fragile nature, so that its rupture 
would follow any check to the course of the torpedo, 
whether the wire fouled any object on the surface, or if 
it did not unwind with perfect freedom. In this respect 
the Brennan has an advantage, because it is con- 
trolled by steel wires of considerable strength. These 
are details, however, which do not affect the main 
principle of all such weapons. Their want of mobility, 
limitation of range, and difficulty in effective use, render 
them in all cases inferior to the locomotive torpedo 
carried in fast boats, and manipulated with the skill and 
enterprise, examples of which have been frequently 
given in our naval manceuvres. 

It may be rightly estimated that the Brennan torpedo 
has cost the country a quarter of a million sterling, of 
which nearly half has gone into the pocket of the in- 
ventor; and we believe that only one locality has been 
provided with an installation of the weapon. For this 
sum we could have had twenty first-class torpedo boats, 
which, divided between three ports, would have been a 
more efficient protection. But the procedure in this 
matter only shows how costly to the country is the 
system which delegates to two departments the respon- 
sibility for the defence of our shores, and allows each to 
work independently as if the other had no existence. It 
is time that this important question was placed on a more 
satisfactory footing, or we may see repeated the blunder 
of acquiring some new weapon of such limited value as 
the controlled torpedo. : 





eve 
+e+ 


MACHINE DRILLING IN MINES. 


THE use of mining machinery is at times stimulated by 
labour disputes: and it is probable that the action of the 
coal miners will draw attention to the larger utilisation of 
machinery in some coal mines abroad than at home. An 
official report on “Coal in Illinois” contains several state- 
ments as to the use of mining machines. We find that in 
thirty-four of the coal mines in the State, mining machines 
are employed to the number of 241; and that the total 
amount of coal undercut by these machines was for the past 
year about 2,423,000 tons, or a little over 18 per cent. of the 
total yield of the State. There are eight different kinds of 
machines at work—compressed air giving the motive power 
in all cases except one, the exception being the Sperry 
electric machine. Of the latter type five machines are in 
use; of the compressed air machines, the numbers of the 
different kinds vary from one to 168—the Harrison being the 
kind most used. The wages paid to the attendants on the 
machines vary much; the cutters have as much as 10s., 
whilst the labourers who follow have as little as 6s. per day. 
The official record to which we have referred names 
the specific mines where the machines are at work, 
giving full details of the numbers of the men employed 
and the output, and adding that other mines are 
experimenting in the use of the electric machines. It 
is evident from the facts that are given that there is a 
large use of machines in the mines of the American State 
named. A table is given which shows the production of coal 
per keg of gunpowder in the machine-worked mines, and 
there is another similar for the “hand mines,” but a contrast 
of the results is rather difficult, and the tentative remark 
may be made that the machine mines seem to give better 
results, if all the needful facts be taken into account in the 
comparison. The actual cost of the two methods of working 
cannot be stated from the tables given, and it would be well if 
in this respect there were some improvement in future reports. 
There is, however, the fact to be borne in mind that the 
differing thicknesses of seams, the relative depth, and other 
allied circumstances, will appreciably affect the cost. In the 
Northern coalfield electric coal-cutting machinery is about 
to be introduced on a larger scale, and it is quite possible, 
with the stimulus that there is being given by labour diffi- 





culties, that there may be soon the employment of mining 
machinery of various kinds, and that to a considerable 
extent. 


THE ENGINEERING AND METAL TRADES AND CANAL RATES 


THE meeting which has been held during the week in 
Birmingham, convened by the Mansion House Association 
on Railway and Canal Traffic for the United Kingdom, and 
attended, not by Midland traders alone, but by representatives 
from London, Wales, Leeds, Lincoln, and elsewhere, is of 
more than local interest, and has resulted in a convincing 
exposé of the additional burdens which the canal companies 
in various parts of the country are seeking to impose in their 
revised schedules, which have been deposited with the Board 
of Trade. The Mansion House Association have already 
done good service in this matter by obtaining an extension 
until the 30th of this month of the time during which 
objections may be lodged. It is satisfactory to know that 
they are not relaxing their efforts, but at the eleventh hour are 
found continuing, and even increasing, their exertions. When 
it is considered that, with the exception of about a couple 
of thousand miles, the whole of the English canals are under 
the control of the railway companies, it will be seen that 
there is much truth in the assertion that the latter are using 
their canal freight matter as a means of enforcing many of 
the points in which they were beaten on the railway rates’ 
question. An examination of fifty-seven schedules ‘relating 
to eighty-four or eighty-five different navigations—mostly 
owned by railway companies—show that the schedules not 
only follow closely the classification in the Railway Acts of 
last year, but in many cases exceed the proposals which the 
railway companies themselves made. The canal companies, 
in fact, propose to take to themselves various powers in several 
parts of the kingdom with regard to minimum distances and 
freights, and many other points. The London and North- 
Western Railway Company’s present maximum rate for 
the first twenty miles for Class A—including the use of 
the line, the use of trucks, and the carriage—is ‘95d. r 
mile; but several of the canal companies improve on this 
and ask 1d. per ton per mile for the first ten miles, 
merely for toll alone; whilst the Aire and Calder 
Canal Navigation for Class A are asking for the first 
twenty miles 1:2d. per ton per mile. The quantity of coal 
annually brought into Birmingham by the Birmingham Canal 
Company—controlled by the London and North-Western 
Railway—is about 600,000 tons, and if the tonnage rate 
were reduced by about a-half, the manufacturers of that city 
would save thereby £15,000 per year. Yet this reduction of 
one-half would leave the city rate twice as high as that 
charged in South Staffordshire outside the city boundary. 
Such are the anomalies with which Birmingham traders have 
to contend. Moreover, the proposed increase in the freights 
for coal over the South Staffordshire area is 100 per cent., 
and will, it is said, affect many iron and steel-making and 
engineering firms to the extent of from £500 to £1000 a year. 
With similar proposals being made in other parts of the 
kingdom, it is hoped that every effort will be made in all 
parts of the country to combat the schedules at the coming 
Board of Trade inquiry. 


THE FABULOUS HISTORY OF THE STEAM ENGINE. 


Iy our issue of March 15th, page 236, we inserted a paragraph 
relating that a wonderful discovery of a twelfth-century 
steam engine had been made at Helsingfors, together with a 
complete and detailed treatise in Latin on steam considered 
as a force and on its applications—in short, a very accurate 
discourse on modern physics. The MS. was said to com- 
mence with the words ‘‘ Suger presb. abb. S. Dion dixit,” and 
so forth, and each piece of the steam engine bore the words 
“Suger parens Gallie fecit.”” Suger was a well-known 
administrator in the reigns of Louis VI. and Louis VII. of 
France, and he died in 1152. The paragraph bore its cha- 
racter on its face, and had there been in existence any 
recognised means of expressing amused unbelief in type such 
as one can do by the human countenance, we should have 
adopted that method. A correspondent, who, though neither 
a Scotchman nor a German, is nothing if not painfully 
accurate and historical, has taken the trouble to write to the 
British Consul at Helsingfors asking for “further and better 
particulars.” The Consul replies that the paragraph ‘is 
nothing but a hoax from beginning to end, the work of some 
university student gifted with an abnormally developed 
imagination. The first information seems to have been sent 
to some French paper, and by the Argus de la Presse bureau 
spread over other European papers, as inquiries have been 
received in Helsingfors from various parts respecting the 
same. It has formed a subject of amusement here for some 
time back.” Notwithstanding this, we expect to see the 
“twelfth-century steam engine’ in the most “ popular” 
work on the subject, and it will probably enjoy a vitality 
little inferior to the story of Blasco de Garay’s steamboat 
tried at Barcelona before the Emperor Charles V. in 1543. 
This fable was exploded many years ago by Mr. John 
MacGregor (‘Rob Roy”’), who made a careful examination 
of the archives at Simancas, which had been cited as the 
authority for the statement, but found absolutely nothing to 
corroborate the truth of the story. A writer in the St. 
James’s Magazine for August, 1865, whilst professing to 
correct certain historical misrepresentations relating to the 
history of the steam engine, actually endorses the Blasco de 
Garay story, and uses it to demolish another fable. 








LITERATURE. 


Tenth Annual Report of the United States Geological Survey 
for 1888-89. By J. W. PoweLx. 8vo. Part I., Geology, 
774pp. Part II., Irrigation, 123 pp. Washington Govern- 
ment Printing Office. 1890. 

Tus report of the operations of the very active depart- 

ment under Major Powell’s charge is even of greater 

interest than usual, from the circumstance that it includes 
the first result of a new branch of work, namely, the sur- 
vey of the arid region of the West, which appears in the 
second part as the first report of the United States Irri- 
gation Survey. This department has been organised by a 
special Act of Congress to investigate the ccnditions 
under which irrigation may be usefully adopted in the 
region now sterile through want of water, which is 
estimated at 1,300,000 square miles, or one-third of the 
entire country. Its labours include a survey of the land 
most eligible for redemption by irrigation, the amount of 
available water, the selection of reservoir and canal sites, 
the probable amount of loss by absorption and evaporation, 
and generally the most economical way of bringing the land 
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and thewater together. The work was commenced in 1888 
and in that and the following year 43,480 square miles Were 
surveyed and mapped, mostly on the scale of lin, to a 
mile; 127 reservoir sites were selected, and 30} million, 
of acres of land were indicated as susceptible of improve. 
ment by irrigation. The cost of these surveys appears to 
be about 16s. per square mile. 

In the principal department of the survey, the 
work of constructing general topographical and geo. 
logical maps of the United States upon a uniform 
system, very considerable progress has been made 
and is recorded in the main volume, or first part 
of the report. Up to July Ist, 1889, 243 of the 
general atlas sheets had been engraved, 53 on the 
quarter-inch, 131 on the half-inch, and 65 on the one-inch 
scale, the latter being mainly confined to the older settled 
districts of New York and the New England States 
About 350,000 square miles, or 10 per cent. of the whole 
country, is now supplied with finished maps, and 
further area of 100,000 square miles is ready for the 
engraver. The new work done by the geographical 
branch during the year amounted to 43,222 square 
miles. 

The systematic geological investigations carried on by 
separate divisional officers in different parts of the country 
continue to make good progress, and a new department— 
that of geologic correlation—has been established, proba. 
bly with a view to introduce uniformity into the more or lesg 
independent methods pursued in the different centres of 
observation. In addition to the field workers, the survey 
maintains chemical and physical laboratories and a staff 
of paleontologists of the highest excellence, and it is not 
a little remarkable that such a quantity of work can be 
done for the sum of £121,000, which appears to be the 
amount of the annual vote by Congress. The accounts 
are published with rather unnecessary elaboration, every 
disbursement covered by a voucher being given in full in 
a statement covering fifty pages. During the year 34,714 
separate publications were distributed, partly by exchange, 
but for the most part gratuitously, the liberality of the 
United States Government as regards their official publi- 
cations being too well known to require further comment. 
The book-buying public appear to have supported the 
work to the extent of purchasing about £215 worth, or an 
average of something less than 1s. 6d. each—a result not 
very dissimilar from that obtained from similar official 
publications on this side of the Atlantic. 

The papers accompanying the report include a valuable 
memoir on the fresh-water swamps of the United States, 
by Mr. N.S. Shaler; one on the iron-bearing series of 
the Penokee region on Lake Superior, by the late Professor 
Irving and Mr. C. R. von Hise; and a long account of 
the Lower Cambrian formations of North America, by 
Mr. C. D. Walcott. Professor Shaler’s memoir, taken in 
connection with his earlier one on the salt-water swamps, 
forms an important addition to our knowledge of an 
obscure branch of physical geography; the account of 
the Great Dismal Swamp and the methods adopted for 
its reclamation being of interest to engineers engaged 
in drainage and land improvement. 


Architectural Perspective. By ¥. UO. Ferauson. London: 
Crosby Lockwood and Son. 1891. 

Tuis is scarcely a book so much as a series of diagrams, 
with short letter-press description appertaining to each, 
showing how a true perspective elevation may be obtained 
with no other assistance than that of a ground plan of 
the building to be erected. As a thoroughly practical 
manual it may be strongly recommended to the young 
architects for whom it purports to be written, and who 
should find themselves able, after carefully working out 
the diagrams with the assistance of the eight rules laid 
down by Mr. Ferguson, to build up a complete perspec- 
tive elevation, like that shown in Fig. 13, with little more 
than an elementary knowledge of the theory of per- 
spective. 
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ELECTRIC LIGHTING IN LONDON. 

No. X. | 

NOTTING HILL ELECTRIC LIGHTING STATION. | 
Tus station is situated nearly opposite the Notting | 
Hlill-gate station of the Metropolitan Railway Company, 
and is in Bulmer-place, a side street branching off High- 
treet. Its exact position will be easily seen by exami- 
Sieh of the map—Fig. 1—where the area for which the 
Notting Hill Electric Lighting Company has obtained 
its order from the Board of Trade is shown bounded 
by dotted lines, and the streets in which the electric 
mains are now laid are shown by means of heavy black 


“7 to the present time, the northern part of the dis- 
trict has been most worked, but eventually a second 
generating station will be placed somewhere near the 
Addison-road railway station. No public street lighting 
has yet been carried out, and the method of supply 
ig by means of the three-wire system with feeders, 
the difference of pressure between either of the outside 
mains and the third wire being calculated to give & con- 
stant pressure of 100 volts at the lamps on the premises of 
the consumers. 

This company was formed 
in the year 1890, with a 
capital of £100,000, in £10 
shares, of which £70,020 
has been paid up. The pre- 
sent directors are Messrs. 

W. Crookes, A. E. Franklin, alp 

A. Howden, J. T. Jarvis, 
F. Radford, §S. Waters. 
Messrs. Spagnoletti and 
Crookes, of Goldhawk Works, 
are the constructing engi- 
neers. The architect was 
Mr. John Slater, of Berners- 
street. The engineer in 
charge of the station is Mr. 
George Schultz. 

The machinery started 
work on May Ist, 1891, but 
the official opening did not 
take place till June Ist, 1891, 
and since that time the out- 
put of current has been stead- 
ily increasing, and has now 
reached 500 to 600 ampéres. 
Turning now to our full-page 
plate, Figs. 2 and 3 are re- 
spectively transverse and 
longitudinal sections of the 
building, and if reference be 
made to Fig. 4 it will be seen 
that the area is an irregular 
quadrilateral figure. In Fig. 
2 the position of the ground 
line is given, showing that 
a very large amount of exca- 
vation has had to be done. 
This was necessary, as the 
company was not allowed to 
erect a building sufficiently 
high for its purpose. 

The floor of the basement 
is 20ft. below the level of 
the ground, and the engines 
and dynamos are all placed 
upon one solid block of con- 
crete, which is 10ft. deep. 
Owing to the nature of the 
subsoil, it was found neces- 
sary to use piles in order to 
obtain a secure foundation, 
and these were driven into 
the clay to a depth of 
12ft. 6in. The block of con- 
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The area of the basement is 
about 4050 square feet, the lower wall in Fig. 4 being 
68ft. long, and the right-hand wall 69ft. long. In Fig. 2 
the main flue is shown at the left-hand side. Cast iron 
columns support the ground floor, and upon these | 
columns brackets are cast for the overhead traveller. 
The foundation for the engines is kept perfectly clear of 
the walls of the building, and there is no perceptible 
vibration on the upper floors. The ground floor is fire- 
proof, and carries the secondary batteries, and the first 
floor 1s arranged as offices and dwelling-house for the | 
engineer-in-charge. 

Figs. 2 and 3 represent the plant as it will eventually 
be com 
down. 


| 
pleted, but at present only a portion is put | 
The concrete foundation is cut out to allow | 


od mig exhaust pipes from the engines to the main ex- | 
aust, 


Generating plant.—At the time of our visit to the | 


Station two Babcock-Wilcox boilers, each of 360-horse | 
power, working at 1401b. pressure per square inch, were | 
in use, and these were placed as shown on Fig. 4. The 
Space to the left hand, between the boiler and the wall, 
was occupied by two boilers of the locemotive type; the 
latter have, we learn, since been taken out, and sufficient | 
Space is left for a third Babcock- Wilcox boiler of 360-horse | 
power, while two more could be placed on the other side | 
of the chimney, asis shown in Fig. 8. The steam drums 


s the boilers are connected by a cross tube from which 


‘e steam pipes branch off to the engines ; in this way | 


‘led into a tank under the feed-heater. 


| sets of engines and dynamos are installed. 


any engine can be run from either of the boilers, and a 
bent pipe, to allow of expansion, is placed next to the 
steam valve—Fig. 2. The main exhaust pipe, which is 


| Shown most clearly in Fig. 4, is carried in a trough, and 


the exhaust steam can be taken either directly into the 


| chimney, or through a bye-pass into a Babcock-Wilcox 


feed-water heater, of which two are shown in Figs. 
3 and 4; but only one is at present installed. Each 
boiler is provided with two sets of feed pipes, and two 
Worthington pumps are placed, as shown in Fig. 4, beside 
the feed-water heater. Before entering the feed-water 
heater or chimney, as the case may be, the exhaust is 
This tank is 
about 6ft. diameter, and has.an overflow to another tank 


| at a lower level. This second tank is provided with a 


No. 4 pulsometer, working at 30 1b. steam pressure, and 
it lifts the water to the main sewers; a float mechanism 
is so arranged as to automatically ring an electric bell 
as soon as the surface of the water attains a certain 
height, and so give warning that the pulsometer must be 
started. In order to avoid accident in cases of injury to 
the pulsometer, a hand-pump is kept ready, which can be 
worked by two men. 

A large feed-water supply tank, holding 6000 gallons, 
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is arranged on the ground floor, and is fed by a special 
4in. main off the Grand Junction supply mains. 
Engines and dynamos.—As yet only three complete 


small sets at the extreme left of Fig. 4 each consist of 
one Willans and Robinson engine of their GG size, 
fitted with sight-feed lubricator and steam separator, 


| coupled direct on the same bed-plate to a Crompton two- 


pole inverted shunt-wound dynamo, developing 450 
ampéres at a potential of 110 volts when running at 480 
revolutions per minute. These two sets are used for 
balancing the load upon the two sides of the three-wire 
system ; flat copper brushes are used on the commu- 
tators of these machines, and a speed counter is provided 
for each set. 

One large set is also installed next to the two small 
ones referred to. The engine is of the Willans type of 


| the II size, running at 350 revolutions per minute. It is 


provided with a heavy fiy-wheel, and is coupled direct to 
a four-pole dynamo built by Messrs. Crompton and Co. 
The poles of this machine are alternately north and 
south, and the armature coils are cross connected, 
so that only two sets of collecting brushes are needed, 
and these are placed 90 deg. apart. The machine 
developes a current of 500 ampéres at a potential of 
240 volts. It can also be run at a higher speed, and will 
then develope a potential sufficient to charge 112 
accumulator cells in series. This large machine is of 





The two | J 
| by means of pilot wires. 





course connected to the outside wires of the three-wire 
system. The efficiency of the combination of this type 
of four-pole Crompton dynamo with the II type of 
Willans engine is stated to be as high as 84 per cent., 
and the heating of the armature is well within Admiralty 
regulations. The field magnets are of wrought iron 
bolted to the bed by means of gun-metal brackets ; the 
coils upon the magnets are wound upon separate formers 
with wooden flanges. The armature consists of a core 
built up of insulated charcoal iron discs on a hub carried 
by a steel shaft. The winding of the armature is a 
modification of the ordinary drum winding, and consists 
of bars formed of Crompton’s patent pressed cable. The 
end connections consist of copper strips bent to the 
proper form and soldered to the commutator bars. 

The overhead traveller previously referred to is capable 
of lifting 6 tons. It is, therefore, easy to remove the pistons 
or armatures in case of examination being necessary. 

Switch-board.—The main switch-board is arranged on 
somewhat similar lines to those previously described 
at Kensington Court and Chapel-place, and has been 
manufactured by Messrs. Crompton and Co. Fig. 4a 
represents an elevation and section, from which it will 
be seen that it is fixed at such a distance away from 

the wall that a man can 
easily get behind to make 
connections. A gallery runs 
along the front, and one of 
the supporting brackets is 
shown at the top left-hand 
corner of Fig. 4. The total 
_—— mere length of the board is 
me tsusvsmem 8 5ft. OFin., and its height is 
5ft. It consists of fourteen 
slate slabs insulated from 
each other. Almost all the 
instruments are provided for 
the ultimate plant, and all 
the switches and fuse car- 
riers for such a plant are 
fixed. The middle point of 
the switch-board may be 
considered as the third wire 
of the system, and the posi- 
tive switches and connec- 
— tions are all at the nght- 
sens hand side, while the negative 
connections are all at the 
left. Describing the half of 
the switch-board shown in 
Fig. 5, the first panel next 
the centre has at the top 
two Schuckert voltmeters, 
one of which gives the poten- 
tial difference at the termi- 
nals of the large machine, 
while the other shows that 
upon the outside wires of the 
mains. The panel on the 
other side of the centre line 
has two similar voltmeters, 
which show the potential 
difference between one or 
oe other of the wires and the 
? third wire. Below the volt- 
meters are the main balanc- 
ing switches, and below these 
the main dynamo switches. 
When these are over one set 
of contacts, the machines 
are on the home batteries, 
and when on the other set 
they are on the distant 
batteries, or, rather, will be 
when these are installed. 
Upon the next panel to the 
left is shown diagrammati- 
cally the lever switch used 
\\ for regulating the number of 
\ cells being charged, which, 
at the time of our visit, was 
fifty-one. Upon the third 
panel is the main switch, 
and above this the battery 
discharge switch, which was 
arranged for forty-four cells, 
thus giving a discharge at 
about 100 volts. At the 
base of the pane] is an 
ampére-meter—not shown—from which it may be seen 
what current is passing into or out of the cells. Upon 
the fourth panel, at the top, are two voltmeters to 
measure the pressure at the feeder points in the network 
Below are the duplicate 
fuses. At the bottom, to the left, is the automatic 
gravity switch for preventing the flow of current from 
battery to dynamo, and this breaks the circuit when the 
charging current falls to 25 ampéres. The s‘vitch with a 
number of contacts is for the regulation of the field 
magnet resistance. The current from the dynamo flows 
through the switch above the regulator, then through 
the ampére-meter, and, when charging the batteries, 
through the automatic cut-out, from there to the omnibus 
bar at the back of the board, then to the main cut-out, 
through the switch to the feeder point, and back to the 
board by the third wire. The switches for the feeder 
points are marked Holland Park, Airlie-gardens, &c. All 
the remaining panels are duplicates of the fourth, and 
some are not as yet used. : 

Below the switch-board gallery are placed the various 
meters, all of the Aron type, charge and discharge meters 
for the batteries, ampére and voltmeter and recording 
voltmeter for the batteries, and also the field magnet 
resistance coils for the switches we have described. The 
coal store will be seen at the top right-hand corner of 
Fig. 4. The coal is shot in down a slide from the street level. 

The coal store is very awkwardly situated, as it is 
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obvious that all coal must be brought in barrows | 


across the engine-room to the boilers, and when all the 
sets of engines and dynamos are installed there will be 
very little space to allow of this cross traffic. Again, 
the boilers and engines are placed so close together that 
it is impossible to stoke without scattering coal upon the 
engine. It would not be possible even to erect such a 
makeshift screen of galvanised iron as has been put up 
at Kensington Court, as it would leave too little room for 
stoking. Such an arrangement of the plant might have 
been easily obviated if the architect had consulted more 
carefully with the engineers. Owing to the construction 


of the building it has been found possible to ventilate the 
engine-room by allowing the cold air to descend through a 
large trap door in the ceiling, and permitting the heated 
air torise and pass out at a grating situated on a higher 





Fig. 10— BATTERY ROOM, 


level than the ceiling. We were informed that in this 
way no fan was found to be necessary. 

Secondary batteries.—Ascending to the ground floor 
we find a large room devoted to the secondary bat- 
teries, of which we give an illustration in Fig.10. Two 
batteries are used of the Crompton-Howell type. Each 
battery consists of fifty-six cells, each cell containing 
sixty-one plates of the Planté or unpasted type; 1000 
ampére hours is the normal capacity of each battery, the 
whole fifty-six cells can be charged together by the 
dynamo; and when discharging only on to the mains and 





night, and the next day a charge of about 10 per cent. 
in excess is putin. The testing-room for meters adjoins 
the battery-room, and contains a number of Aron meters 
and suitable banks of lamps, with a lathe and various 
other tools. A number of switches and fuses is stored 
here. 

Fuses and switches.—In Figs. 5 and 6 we illustrate 
the fuse box and fuse used for the supply mains of 
customers; aa is a cast iron box made in two halves, 
and held together by bolts passing through lugs pro- 
jecting from the box; b isa block of porcelain held in 
position by the screw c, and can thus be easily removed 
and replaced. The block ¢ is provided with four holes, 
through which pass the bolts d, d', the two marked 
d being for one pole, and those marked d! for the other. 
Gun-metal terminals e ¢ are provided, and into these are 





NOTTING HILL STATION 


sweated the ends of the cables f. The fuse wires g, 
which are of tin or lead, are secured above the terminals 
by means of nuts and washers, and thus a long break is 
always obtained. In order to prevent injury to the 
cables f, india-rubber sleeves h, of conical section, are 
provided where the cables pass through the box, and the 
act of tightening the bolts in the lugs of the box com- 
presses the sleeves and secures a tight joint. 

Figs. 7, 8, and 9 represent three views of a 50 ampére 
double pole quick-break switch, designed by Mr. Schultz. 
The whole of the parts are mounted upon the slate base 
























































Fig. 4a—HALF OF THE MAIN SWITCH BOARD, NOTTING HILL GATE 


not receiving any charge, the number of cells in use is 
about fifty-two. The remaining four cells are known as 
“ milking cells,” and are used to rectify any cell which 
may be at too low a potential. One of Goolden’s gravity 
ammeters is used to test the milking cells, and a record is 
taken every day of the specific gravity of the electrolyte 
of each of the cells in the battery. 
plates requires renewal the acid is syphoned off, and the 
plate is burnt off its connection with the blow pipe. 
Messrs. Crompton and Co. effect all the repairs and 
renewals to the cells. All the positive leads are coloured 
red; and as this is not by any means a general rule in all 
electric lighting stations, some accidents may occur if a 
change of workmen takes place. It is the custom at this 
station to discharge at about 150 ampéres; and usually 
ubout 700 ampére hours are taken out of each battery at 


In case one of the | 


a, which is supported upon a backing of wood, in which 
grooves are arranged to take the cables. The jaws bb 
form the contacts for one pole of the switch, and the jaws 
c c those for the other poles. These jaws are secured to 
the slate by gun-metal bolts, which also form the sockets 
for the ends of the cables, and it will be seen that the 
positive and negative cables are kept far apart in separate 
grooves. The switch handle carries the contact pieces e, 
which are of strip copper, and the handle is pivotted 
upon the pins dd. The action of the switch is ex- 
tremely simple; a spiral spring is fixed, so that it can 
radiate round the point /, and is attached to the point g. 
When the points f, g, and d are all in one line, the 
pressure of the spring would not tend to move the 
handle, but directly the point g gets out of line with f 
and d, it causes rapid movement of the handle, so 


eS 
—:_ 


causing a quick break in one direction, and throwing th 

contacts fully over in the other direction, and lockin the 
switch. ome 
The portion which carries the contact strips ¢ is of 
fibre, and a flat coiled spring is added in the larger bs 
in order to prevent a jar upon the connections, and thig 
spring acts as a stop for the handle when breaking the 
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Fig 5 


—— Side View Section 
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circuit. In the office are fixed two Richard recording 
voltmeters, which are connected by pilot wires to the 
feeder points and Schuckert voltmeters, for ascertaining 
and checking the readings. In a small room used for 








Fig 8 End View with 
Cover in Section 


60-Ampere Double Pole Schuitz Switch 


main testing, a Siemens dynamometer, a Thomson 
potentiometer, and other instruments are used. 

The method of main laying which has been adopted is 
that of bare copper strips upon the Crompton system, 
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re) Fig. 9 Plan_with Bridge and Handle © 
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650-Ampere Double Pole Schultz Switch 








which we have previously illustrated and fully described 
on page 537, December 26th, 1890, when dealing with 
Kensington Court Station. Various improvements have 





since been made, the principal perhaps being the substi- 
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NOTTING HILL GATE ELECTRIC LIGHTING STATION—GROUND PLAN 





tution of earthenware insulators for the corrugated glass 
which was previously employed. It has been found-that 
for this purpose earthenware is cheaper than glass. 

The total number of lamps which are now wired in this 
district, and which are connected to the mains of the 
Notting-hill Electric Lighting Company, is equivalent to 
about 7000 of 8-candle power. It will be remembered 
by our readers that this is one of the companies which 
were interested in the recent action Lane-Fox v. 
Kensington and Knightsbridge Electric Lighting Com- 
pany, as the same system of secondary batteries and 
feeder mains is employed by it as are used by the 
defendant company. This action having now been 
settled, and the claims of Mr. Lane-Fox set aside, lighting 
companies will be able to employ secondary batteries 
without fear of the necessity of paying a royalty. 








NON-CONCUSSIVE SELF-CLOSING TAP. 


THE ee engraving represents a tap which, 
though opened against a spring, is called by the makers the 
“non-concussive.”” It is made by the Glenfield Com- 
pany, of Kilmarnock. It is easily opened; it is abso- 
lutely non-concussive; gives a full water way; and is 








durable. When the button is pressed the small centre valve 
under the large conical valve opens first; on being further 
ae ag the valve seat, which is in the larger composition 
vi ‘iy 1s carried down by the stem which is pushed upon it, 
e the tap discharges full bore. The spring underneath 

© cataract piston is simply to carry the weight of the valve 
spindle and overcome friction. 


Fig. 4 


LEGAL INTELLIGENCE, 


COURT OF APPEAL, 
LorD Justice LINDLEY, LorD JUSTICE BOWEN, and 
LorD Justice Kay.) 
11th April, 1892. 
NETTLEFOLDS (LIMITED) v. REYNOLDS. 
THIS was an appeal by the plaintiffs against a decision of Mr. 
Justice Romer, reported in the Zimes of January 22nd last. The 
| action related to a patent connected with the manufacture of 
| ‘*wood screws ””—that is, metal screws used in connection with 
| articles made of wood, The action was brought against Mr. 
| William Henry Reynolds, who was the agent in England of the 
| American Screw Company, claiming an injunction to restrain the 
| infringement of a patent (No. 13,302), dated October 7th, 1884, 
and granted to William Robert Lake, for “improvements in 
machines to be used in the manufacture of wood screws,” an inven- 
tion communicated from abroad by H. A. Harvey. This patent 
had been assigned to and was the property of the plaintiffs, who 
were well-known screw manufacturers at Birmingham. The 
defendant raised the defences which are usually raised in patent 
actions, but Mr. Justice Romer dismissed the action simply on the 
ground that the defendant had not infringed the patent. Upon 
the appeal it was also contended on behalf of the defendant that 
the specification was insufficient, that it would not enable a com- 
| petent workman to construct the machine, and, consequently, the 
patent was invalid. It would be impossible to explain the nature 
| of the machinery without a description of a highly technical 
| character, with a reference to figures and models. © 
| The Attorney-General (Sir R. E. Webster, Q.C.), Mr. Aston, 
| Q.C., Mr. Moulton, Q.C., and Mr. W. N. Lawson were for the 
—_: Mr. Rigby, Q.C., Mr. Bousfield, Q.C., and Mr. Roger 
| 


allace were for the respondent. 
The hearing of the appeal occupied several days, and at the 
| conclusion of the arguments on the 28th ult. the judgment of tbe 
Court was reserved. It was delivered this morning, affirming the 
| decision of Mr. Justice Romer and dismissing the appeal with 
costs, 
| Their LORDSHIPS were unanimously of opinion that the defen- 
| dant’s patent was essentially different from and could not be con- 
| sidered as an infringement of the plaintiffs’ patent. The learned 
| Judges thought that the case came within the decision in “ Curtis 
|v Plat”—3 Ch. Div., 185 note—and quoted from the judgment in 
| that case the following passage, which applied closely to the facts 
| which they had been considering :— 
| Where the thing is wholly novel, and one which has never 
| been achieved before, the machine itself which is invented neces- 
sarily contains a great amount of novelty in all its parts, and one 
looks very narrowly and very jealously upon any other machines 
for effecting the same object to see whether or not they are merely 
colourable contrivances for evading that which has been before 
done. When the object itself is one which is not new but the 
| means only are new, one is not inclined to say that a person who 
| invents a particular means of doing something that has been known 
| to all the world long before has a right to extend very largely the 
| interpretation of those means which he has adopted for carrying it 
| into effect. use, otherwise, that would to say that the 
whole world is to be precluded from achieving some desirable and 


(Before 











well-known object which everybody has had in view for years. In 
such a case it may be said that the means taken are simply mecha- 


| nical equivalents for the means previously adopted for arriving at 





the same object. One looks more jealously at the claims of 


| inventors ‘seeking to limit the rights of the public at large for 


effecting that which has been commonly known to all the world 
long ago. Of course, no patent can be taken out for effecting this 
as a new object, but only for effecting it by a new means.” 








THE INSTITUTION OF CIVIL ENGINEERS. 


THE SEWAGE FARMS OF BERLIN. 


At the eighteenth ordinary meeting of the session, held on 
Tuesday, the 5th of April, the President, Mr. George Berkley, 
being in the chair, the paper read was on ‘‘ The Sewage Farms of 
Berlin,” by Mr. Herman Alfred Roechling, Assoc. M. Inst. C.E. 

Berlin is situated in the sandy plains of North Germany on both 
sides of the river Spree, which empties itself into the Havel, at the 
town of Spandau, about 54 miles below thecity. The Havel isa tri- 
butary of the Elbe, and forms a succession of lakes immediately 
above and below the junction with the Spree, which are picturesque 
in places, and are a favourite holiday resort of the population. 
The flow of water in the Havel and in the Spree is very sluggish, 
and the latter river, in periods of great drought, discharges only 
about 460 cubic feet per second. The area of the city is about 
244 square miles, and its population at the last census—Decem- 
ber Ist, 1890—was 1,578,794. The density varies from 220 to 
twenty-five persons per acre, each dwelling-house—flat system— 
being inhabited by an average of sixty-five ple. There are 
about 250 miles of streets, eighty miles of brick sewers, 285 miles 
of stone-ware pipe sewers, and 554 miles of pumping mains to the 
sewage farms. The waterworks were purchased—from an English 
company—by the city authorities in 1874, and the authorities also 
established their own gasworks, as they could not come to terms 
with the ‘‘ Imperial Continental Gas Association.” The city pro- 
vides for its extraordinary expenditure by the issue of loans, the 
last loan, that of 1886, £2,500,000, was issued above par—101°18 ; 
this is an excellent indication of the credit it enjoys in the money 
market, 

After the Franco-German War, Berlin became the German 
metropolis, Since then it has grown rapidly, and the changes 
it has undergone have been very marked. Whole districts have 
been cleared of their old insanitary houses, new streets have been 
formed, and others have been widened. Many new and elegant 
buildings have sprung up, the old abominably smelling street 
gutters, which were practically open sewage carriers, have dis- 
appeared, and under the sway of an intelligent and enterprising 
City Council, which is the sole municipal authority, Berlin has 
become one of the finest and best managed cities in the world. 
It was originally intended to drain the city in the ordinary way 
by two main intercepting sewers, one on each side of the river, 
with one common pumping station, and to discharge the sewage, 
after some slight treatment, into the Spree. A scheme was pre- 
pared on these lines in 1861, but it was not accepted, and finally, 
after numerous experiments respecting the best mode of sewage 
disposal had been made, the City Council decided to employ 
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sewage irrigation, and Mr. Hobrecht’s new plan for the main 
drainage of the town was adopted in March, 1873. The 
works were commenced in August of the same year, and they 
have been in hand ever since. Under Mr. Hobrecht’s scheme 
the whole area of the town is divided into twelve separate 
drainage areas, called ‘‘radial systems,” which are entirely 
independent one of the other. They have each a pumping station 
from which the sewage is raised direct on to the farms, two 
drainage districts being in some cases united to one rising main. 
The area of these radial systems varies from about 674 acres to 
2117 acres, the total population in such of them as are entirely 
built over being about 200,000. The authorities have purchased 
the whole of the land uired for sewage-farming ; some of this 
land lies in the north and north-east, about six miles from the 
city, and some in the south about twelve miles distant from it. 
The total area of all the farms has now reached 18,790 acres, of 
which at present only 11,016 acres are under sewage treatment ; 
the remainder is, however, being prepared for sewage-farming, and 
the acreage of the farms is extended, as circumstances require. 
The sub-soil on the farms is, generally speaking, sand, with a 
preponderance of sandy loam in places, especially on the northern 
farms, and is well suited for sewage irrigation. The land is 
practically level, with small eminences here and there. The 
sewage of about 112 persons is now treated on each acre of land. 

The distribution of the sewage takes place by means of under- 
ground cast iron pipes, which start from the stand pipes on the 
rising mains and terminate on the small summits, where the open 
earth carriers commence. The whole of the land that receives 
sewage has been specially prepared for irrigation by levelling and 
draining. The effluent from the farms is conveyed in open ditches 
into small streams, which empty into the river Spree, partly above, 
partly in the city, and partly below it. The authorities employ a 
large number of ‘‘misdemeanants” in the work on the farms; 
these are men who have been sentenced for various minor offences 
to undergo a period of confinement in the House of Correction ; 
they are the loafers of the Berlin streets. From a philanthropic 
point of view, this course cannot be too highly commended, as it 
gives the men a chance to get back into regular habits, and thus to 
redeem their character. 

The city has spent about £2,906,792 in works of sewerage, and 
£1,173,648 in the sewage farms, and about 350,000,000 tons of 
sewage have been utilised on the farms since the commencement 
of irrigation. Broadly speaking, the largest acreage in 1889-90 
was under cereals, viz., 2817 acres, then follow the grass plots with 
1785 acres, the roots and green vegetables take the third place 
with 1013 acres, and oil-producing plants are cultivated only on 
237 acres. There has been a very fair profit on the management 
of the farms since 1886, but, of course, the amount has not been 
sufficient to meet the payments for capital expenditure. The defi- 
ciency, however, is not a large one, as it has necessitated only an 
average annual rate of 0°89d. in the pound during the last five 
years, or a payment of 7*1ld. per head of the population per 
annum. This is a remarkably small amount, and compares favour- 
ably with what has been paid in England for sewage utilisation. 

The degree of purification attained has been excellent, as on an 
average from 95 to 98 per cent. of the organic ammonia contained 
in the sewage has been abstracted on the farms, This is consider- 
ably above the figures quoted by the Rivers Pollution Com- 
missioners as the result of sewage farming in this country. The 
farms have had no ill effect upon the health of the population 
living on them, and the prejudice against them has almost died 
out, which is evidenced by the ever-increasing demand for sewage 
by adjacent farmers and landowners. On the whole, Berlin is to be 
congratulated upon thecheap and efficient way in which it utilises 
its sewage. Where other towns have failed it has succeeded, and 
that upon a scale at present without a parallel. 








AMERICAN ENGINEERING NEWS. 


Coal cars.—Several Eastern railways which have an enormous 
coal traffic have still in use a number of old-style coal cars on four 
and six wheels, with rigid axles; but the Philadelphia and Reading 
Railroad and Central of New Jersey Railroad have decided to 
abandon all these cars, and bave given orders for 2000 of the 
standard 34ft. gondola cars on four-wheel trucks, and fitted with 
automatic couplers. The small cars are very severe on the track 
and cause many accidents, as when the speed of a train is checked 
suddenly some of the cars will jump the track—owing to the 
pressure before and behind—and in this way cause derailments. 

Ice locomotive.—A locomotive to run on the ice has lately 
been built and tested on the Hudson River. It is a small machine 
about 6ft. long and 5ft. high from the floor of the cab, and weighs 
about 10001b., which is not much more than the weight of some 
of the ice yachts or sailing craft which run on the ice. The engine 
is carried at each end by a pair of steel runners, similar to those 
used for the ice yachts, and the motive power consists of cogged or 
toothed wheels, which are driven by the cylinders and connecting 
rods, and are intended to bite into the ice. 

World's Columbian Exposition.—Work in the construction of 
the main buildings is p essing satisfactorily. At the great 
Manufactures and Liberal Arts Building is a travelling crane 
86ft. high, for handling the large size members of the roof trusses. 
Contracts have been placed for 1310 tons of cast iron water pipe, 
at 20°24 dols. per ton of 2000 Ib., and 38 dols. per ton of 2000 Ib. 
for special castings; also contracts for wrought iron pipe for 
sewage and compressed air, and for pipe laying. The contract for 
three steel cantilever bridges across the lagoon has been let at 
15,900 dols. These bridges have a central span of 54ft., the sus- 

nded portion being 10ft. long, and two side spans of 3lft. The 
Redon are 144ft. long, and 58ft. wide. There will be a con- 
siderable amount of sidewalk paving of artificial stone, known as 
medusaline. The structural work of the buildings erected up to 
early in March amounted to 10,254,865 lb. of iron and steel, out of 
a total of 38,702,507 lb. for the completed buildings. The roof 
of the Manufacture’s building will comprise twenty-seven main 
trusses, 380ft. span, and 211ft. high; each truss is 14ft. wide at 
the floor, 10ft. at the top, and weighs 350,000 lb. The motive 
power plant will aggregate 30,000 horse-power. A supply of 
drinking water will be pumped from the celebrated pure water 
ew. at Waukesha, a distance of 104 miles. The drainage of 
sidewalks and roadways will include 64,000ft. of brick and pipe 
sewers, from 6in. to 42in. diameter. 

Pumping engines.—The new Millburn pumping station for the 
waterworks extension at Brooklyn, N.Y., will have three triple- 
expansion engines of 10,000,000 gallons capacity per twenty-four 
hours, and one of 4,000,000 gallons capacity. Each engine is of 
the horizontal direct-acting type, with the steam and water 
cylinders all in line. The low-pressure cylinder is between 
the intermediate and high-pressure cylinders, an arrangement 
which necessitates long steam pipes, but was selected to admit of 
the examination and packing of the pistons with least trouble and 
time. The intermediate cylinder is nearest the water cylinders, 
and live steam can be admitted to it for starting. Its main valve 
is worked from the piston-rod, assisted by steam pressure in the 
valve chamber, and from it are worked the ordinary slide valves of 
the other cylinders. The low-pressure piston has two piston-rods, 

ing outside the intermediate cylinder and connected to a cross- 
ead on the main piston-rod. The normal piston speed is 135ft. 
per minute, and the duty is 90,000,000 foot-pounds per 100 lb. of 
coal, Steam cylinders, 1]4in. x 36in., 20in. x 36in., and 36in. x 
36in., steam jacketted. Water cylinder, 36in. x 36in., with 
removable brass lining. The 4,000,000-gallon engine has steam 
cylinders 8in. x 24in., 14in. x 24in., and 24in. x 24in., with water 
cylinder 24in. x 24in. The water cylinder of the larger engines 
deiivers 7000 gallons per minute at forty-five strokes per minute, 
There are five return tubular boilers, Soin. diameter, with 44in. 
corrugated furnaces, and fifty-eight tubes, 3in. diameter and 
14ft. long. Each boiler has 23 sq. ft. grate area, 169 sq. ft. of 
furnace-heating surface, and 638 sq. ft. of tube heating surface. 











Natural gas and oil fuel.—The waterworks at Detroit, Mich., 
have for some months been using natural gas for fuel at the 
pumping station, the gas being furnished for the amount it would 
cost to do the same work with hard coal. In December, 1891, 
the total t of gas cc d was 12,366,000 cubic feet, for 
which the city paid about 22 cents per 1000 cubic feet. The 
cost of gas is therefore no more economical than that of coal, 
and while the gas is preferable for some reasons, it is objection- 
able for others. It has therefore been determined to use crude 
oil, brought by rail in tank cars to within two miles of the pump- 
ing station, a pipe line being erected for that distance. A ton 
of hard coal is taken as equa) to 168 gallons of oil. In 1890 there 
were 7616 tons of hard coal used to pump 12,121,000,000 gallons 
of water, or one ton to 1,854,130 gallons, and the cost of coal was 
31,763 dols. Taking 1,279,488 gallons of oil as equal to 7616 tons 
of coal, and costing 1°20 dols. per 100 gallons, the cost for fuel 
would be 16,406 dols., minus 1620 dols. in saving of labour, and 
plus 3000 dols. for conveying from railway to works, or 17,786 dols. 
total cost for oil, against 31,763 dols. for coal, a saving of 
13,977 dols., or 44 per cent. Crade oil for fuel is also to be tried 
at one of the waterworks pumping stations at Minneapolis, Minn. 
The specifications for boiler plant for the World’s Columbian 
Exposition provide for the use of oil fuel, to avoid the smoke 
from coal. This boiler plant is to have 100,000 square feet of 
heating surface, and to evaporate 450,000 1b. of water per hour at 
a gauge pressure of 125 lb. per square inch, 

Steam launches.—The steam launches or cutters for U.S. naval 
vessels are built strong enough to be raised and lowered with 
bunkers and tanks full and steam up. They are 30ft. long, 7ft. 
9in, beam, 4ft. deep, 2ft. 5in. and 2ft. 10in. draught forward and aft. 
They have a speed of 74 to 8 knots. They are fitted with com- 
pound vertical! inverted engines, intended to run at 300 revolutions 
per minute, with a boiler pressure of 160 lb. The cylinders are 
3hin. by 5in., and 7in. by 5in. The valves are of the three-port 
slide valve type, with lgin. travel, and driven by the ordinary 
link motion. The crank shafts are of wrought steel, with two 
thrust rings forged on. The screws are true helices, 27in. 
diameter, and 48in. pitch, or 36in. pitch for 28ft. cutters; the 
helicoidal area is 3°19 square feet, and the projected area 2°23 
square feet. The boilers are of the Towne pattern, having a 
rectangular grate, surrounded by a water box, with water tubes 
running diagonally from side to side above the grate, with a top 
steam drum connected to the water-box by tubes. These boilers 
have been in service for some years, and are found to steam freely 
with natural draught, to be economical in coal consumption, and to 
have a low centre of gravity. Their working pressure is 160 lb. 
per square inch. The condenser consists of a copper pipe along 
the keel. The boats carry 35 gallons of water on each side of the 
engine space, and 300 lb. of coal on each side of the boiler, or 
70 gallons—640 lb.—of water, and 600 lb. of coal. The weight of 
machinery is 850 lb.; boiler, with water and attachments, 
2295 lb.; bunkers, tanks, &c., 570 lb.; total weight, fully equipped 
for service, 4955 lb. 

Laying submarine intake pipe.—At Cleveland, Ohio, the water- 
works intake—which is now a tunnel extending to a crib out in the 
lake, two miles from the shore—is to be extended two and a-half 
miles further into the lake. The Water Department prepared 
plans fora brick-lined tunnel ; but a proposition has been submitted 
to lay a line of submerged pipe. The plan is for a steel pipe 8ft. 6in. 
in diameter, to be rivetted together in sections with end bulkheads, 
the sections towed out and bolted together by flange joints, and 
the whole length of two and a-half miles sunk simultaneously ; an 
operation which will call for a continuance of fine weather and a 
smooth sea. In each section will be manholes at the top, affording 
entrance for men to remove the bulkheads after the sections have 
been bolted together, and in the bottom will be valves to admit the 
water for submerging, barre] buoys being used to relieve the strain 
of the weight of the pipe. The intake end will be a tee lead, with 
horizontal inlet opening protected by a grating. A great saving 
in time and expense is claimed for this system, as compared with a 
tunnel. The city authorities, however, are inclined to think the 
plan too uncertain; while the pipe would be liable to damage from 
ships’ anchors, and to be sbifted by strong currents, or disturbance 
of the water during storms. It is also stated that the clay shale 
forming the bed of the lake contains a large proportion of sulphur 
in iron pyrites, which would cause corrosion of the pipe. 











LAUNCHES AND TRIAL TRIPS. 


On Thursday, the 7th inst., the s.s. Zulu, a steel spar-decked 
screw steamer, left the Cleveland dockyard of the builders, Sir 
Raylton Dixon and Co., for her official trial trip, which proved 
most satisfactory in every sense, a speed of over thirteen knots 
being maintained. The vessel has been built for the British and 
Colonial Steam Navigation Company, London, for their Cape line, 
her principal dimensions being :—Length over all, 323ft.; beam, 
40ft. 6in.; depth moulded, 28ft. The engines have been fitted by 
Messrs. T. Richardson and Sons, the cylinders being 24in., 38in., 
64in., by 42in., with good boiler power. 

On Tuesday afternoon Messrs. C. S. Swan and Hunter, 
Wallsend, launched an express steel screw passenger steamer, 
named the Tasmania, and built to the order of Messrs. Huddart, 
Parker, and Co., of Melbourne and Sydney, to augment 
their already large fleet in Australasia. The vessel is about 300ft. 
long, and will be fitted with very powerful machinery by the 
Wallsend Slipway and Engineering Company, allsend, 
Handsome accommodation will be provided for over 200 pas- 
sengers, complete with folding iron berths, folding lavatories, 
marble baths with hot, cold, fresh and salt water service laid 
throughout. The saloon, which is the full width of the sbip, 
will be very handsomely fitted, and over the dining saloon is a 
grand music saloon. In a house forward will be the smoke-room 
with walls of marble, and the floor of this room, saloon, and all 
berths will be laid with encaustic tiles. The pantry will be fitted 
out with all modern appliances. Electric light and electric bells 
will be supplied throughout, and no expense has been spared to 
make the p ers’ ydation as luxurious and comfortable 
as possible. 

n Tuesday afternoon Messrs. the Blyth Shipbuilding Compaay 
launched the Alston from their Shipbuilding Works at Blyth 
a well-decked screw steamer of about 2600 tons dead weight for the 
Alston Steamship Company—of which Messrs. Pickering, Wallis 
and Co, are managers—Newcastle-on-Tyne. This yessel is built 
throughout of steel, and is to Lloyd’s highest class, with web 
frames, cellular double-bottom for water ballast, extended bridge 
and poop aft for cabins and topgallant forecastle. The leading 
dimensions of the vessel are as follows :—Length, 270ft.; breadth, 
36ft. 6in.; and depth, 19ft. 3in. The vessel is also built to comply 
with the Board of Trade regulations for carrying grain cargoes. 
Accommodation for captain and officers will be in the Fam aft, 
and the engineers’ cabins are under the bridge. he deck 
machinery of the vessel consists of a very powerful steam windlass, 
four large steam winches, and steam-steering gear. The engines 
are of the triple-expansion type, and will be fitted by Messrs 
George Clark, of Sunderland. The construction of the vessel 
and her engines has been under the supervision of Mr. R. Eeles, 
Newcastle-on-Tyne, 

The Campbeltown Shipbuilding Company’s screw steamer 
H. Wicander, of 767 net tons register, and 1950 tons deadweight, 
recently launched from their yard at Campeltown, Clyde, made 
a trial trip, when the average speed attained was 11°] knots, with 
300 tons on board. The H. Wicander is a steel screw steamer of 
the partial awning deck type, designed to carry 1950 tons dead- 
weight on 16ft. 7in. draught, and has been supplied with a set 
of triple-expansion engines by Messrs. Kincaid and Co., engineers, 
Greenock. All the latest improvements for navigating the ship 
economically, and for the speedy loading and discharging of the 
cargo, have been supplied. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Tus week has been the occasion of the April quarterly meetings 
of the iron trade, They took place yesterday—Wednesday—in 
Wolverbampton, and Spdag—Theenieg ta Birmingham, “a 

° ° » and 
were fairly well attended. Owing, however, to the nearness of 
the Easter holidays, and to the quiet condition of trade th 
attendance has been hardly as large as usual, and the meeting ro 
day in Birmingham, has been complicated by a change in venue 
which has not assisted its success. Instead of, as formerly, being 
held in the Exchange, the meeting was held’ in the Town Halt 
The removal had been made in consequence of the Exchange 
building, in which the weekly gathering of the trade takes place 
being found too small for the quarterly meetings, and the Tron: 
masters’ Association having determined to revert to the Town 
Hall, where years ago the meetings were always held, Thy 
alteration was not, however, generally approved, the new 
situation being deemed inconvenient, and too far removed from 
the chief hotel accommodation, where merchants and ironmasters 
from a distance make their headquarters, and transact much of 
their business even during Change hours. 

The reports brought to the meetings, alike at Wolverhampton 
and Birmingham, by merchants and iron and steel masters from 
other parts of the kingdom were not favourable to a large business, 

Compared with the January quarterly meetings and with the 
corresponding meetings a twelvemonth ago, this week’s gatherings 
show a falling-off in trade alike as regards demand and prices 
though neither periods of comparison were in themselves anything 
to boast about. Marked bars showed no change in price upon 
either three months or twelve months ago, but compared with two 
years back they were down £1 10s. per ton, and sheets and plates 
rolled by the list houses in like proportion. The present price of 
marked bars has existed since January, 1891, and to-day—Thurs. 
day—the existing quotation of £8, with £8 12s. 6d. as the Lord 
Dudley Company’s quotation, was confirmed. Unmarked bars, as 
compared with the April gatherings last year, are changed but 
slightly, the £6 5s. to £6 10s. quotation for merchant bars of a 
twelvemonth ago being still practically the price for this class of 
iron, and the £5 15s. to £6 quoted April last year for common 
bars still prevailing. 

Contrasted with April, 1890, however, merchant bars have sus- 
tained a fall of £1 10s. to £2 per ton, and common bars of quite 
£1 15s. per ton. It was at the January quarterly meeting in 
1890 that the upward movement in iron, which had been steadily 
progressive throughout 1889, attained its maximum, and, under the 
influence of rising wages and fuel and a brisk demand, makers 
thought themselves justified in fixing prices higher than had pre- 
viously prevailed for a long time, and which, as regards actual 
business, were maintained for only a very short period. Marked 
bars were at that time advanced to £9 10s. ; merchant bars were 
quoted £8 15s.; common bars, £8, Sheets became £10 5s. for 
galvanising singles, an advance of £3 per ton upon January, 1889; 
£10 15s. doubles ; and £11 15s, lattens. Galvanised corrugated 
sheets were advanced to £16 and £17 at Liverpool ; common tube 
strip became £9 5s,, and best thin stamping sheets, £12 10s. to 
£13. 

This afternoon’s prices were a reduction on these excessive 
quotations of two and a-quarter years ago, of 43 5s, to £3 10s, 
on black sheets ; £4 5s, to £5 upon galvanised corrugated sheets ; 
£2 18s, 6d. upon tube strip; and £2 10s. to £3 upon stamping 
sheets. Galvanising sheets were quoted to-day £6 15s, to £7 for 
singles; £7 to £7 5s. for doubles; and £8 for lattens; prices 
practically the same as those of a twelvemonth ago, but a reduc- 
tion on the quarter of 5s. on singles, 5s. to 7s. 6d. on doubles, 
and 5s. to 10s. on lattens. Galvanised corrugated sheets were 
quoted £11 15s. to £12 f.o.b., Liverpool, for twenty-four gauge, a 
drop of 10s, per tonon the maximum of last quarter, but no 
change on the year. Thin stamping sheets were quoted to-day 
£10 to £11, a drop of £1 10s. on a twelvemonth back. (as tube 
strip was quoted £6 7s. 6d., a reduction of 7s. 6d. on the year, and 
hoops are £6 12s, 6d., a reduction of 5s. per ton. 

Demand for manufactured iron was very quiet at this week’s 
quarterly meetings in all departments. Marked bar firms reported 
some good orders for the Government arsenals, and the expectation 
that considerable additions would be received shortly under the 
new April contracts, but the business done in medium and third 
qualities was below the average, and there appeared to be an 
utter absence of inducement on the part of consumers to purchase 
forward. Orders were therefore mainly confined to the satisfaction 
of early necessities, and makers’ order books did not present a very 
large appearance at the close of Change. 

In the sheet iron trade business was especially quiet, and under- 
selling was greatly complained of. Some makers stated that they 
can to-day easily buy sheets under cost price, and that rather than 
roll under these conditions they will keep their mills shut and 
merely factor orders. The lack of demand in the galvanised sheet 
trade is still the main cause of the existing depression in the black 
sheet branch. Orders from the Argentine and from Australia are 
coming forward rather better than of late, and this was the most 
hopeful feature of the position at to-day’s—Thursday—meeting, 
but it still requires a great improvement in both these markets 
before the demand wears anything like a satisfactory aspect. 
Numbers of sheet mills in the district are idle, and for the present 
must continue so, 

Wrought iron tube makers report fairly good orders for boiler 
and locomotive tubes, but gas strip is exceedingly quiet. Hoops are 
in good demand at rather firmer prices, but several mills in this 
branch also remain shut down. Makers of boiler plates are not 
active, but railway wagon building and engineering descriptions, 
together with tank plates, are in steady call. In the last de- 
partment, however, the competition of the North of England 
ironmasters is seriously complained of, even as in the matter of 
common bars. Welsh competition is a matter that has to be 
faced by local ironmasters. 2 

On the pig iron market demand is not large for any descriptions, 
but it is an augury of encouragement that consumers are wholly 
without stocks. This is shown by the manner in which this week 
they are pressing sellers for deliveries under former contracts. 
Northampton, Derbyshire, and similar pig makers, notwithstanding 
therecent quietude in demand, arein numbersofinstancesa good deal 
behind with their contracts, and they are at date wholly unable to 
satisfy the demands reaching them from Staffordshire consumers 
for supplies. Some of these lastannounce that operationsat the works 
are being jeopardised by the shortness of deliveries, and they are 
repeating their threats of November and last December, when a 
veritable famine existed in pig iron supplies, that unless quicker 
deliveries are made they shall have to buy higher priced irons 
against unfulfilled contracts, and charge Midland makers with 
the difference. Under these circumstances there was to-day a 
desire by makers to increase supplies to these consumers wherever 
possible, but in the present state of the coal market this is not in 
all cases possible. . 

Prices of pig iron to-day were down 2s. per ton on Midland and 
Lincolnshire sorts compared with last quarter-day, and 1s, per ton 
compared with a twelvemonth back. Staffordshire pigs were 
without change on the quarter, excepting in part mines, which 
showed a drop of 2s. 6d. upon the maximum, and compared with a 
year ago, cinder pigs were down 2s, 6d. All-mine Staffordshire 
pigs are the same price now as at the earlier period. The quota- 
tions for Northampton and Derbyshire irons to-day were 44s. to 
45s,, delivered to works for contracts three months forward ; and 
Lincolns were 47s. 6d. to 48s. nominal. Consumers, however, held 
back, and were very reluctant to give within ls. per ton of these 
rates. Native pigs were 37s. 6d. for cinder sorts, 45s. for part mines, 
and all mines were re-declared by the leading Staffordshire and 
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shropshire houses at 62s, 6d. to 65s. for hot air, and 97s. 6d. to 
100s. for cold air sorts. | ghee eg 

Another change has been made in the American representa- 
nin Birmingham. It is now announced that Mr. John Jarrett 
has resigned, and is to be succeeded by Mr. Cyrus W. Field, jun., 
as United States Consul, 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester. —A general feeling of uneasy uncertainty with regard 
to the future still checks business operations of any moment being 

tered into. The struggle now going on in the Durham district 
a 3 to be regarded as only a prelude to the general reduction, 
only in the wages of miners, but of workmen in the iron, engi- 
- ring, and other allied branches of industry, which is considered 
pate ratively necessary in bringing down the cost of production to 
he present requirements of trade. In view of this, there is natu- 
rally little or no disposition to buy beyond the merest hand-to- 

outh wants; and although it is more than probable that the 
damping down and blowing out of furnaces in the North of 
England, owing, in the first instance, to the Durham strike, may 
result in a large restriction of the output for a considerable time to 
come, there is no anxiety to buy, and except that for some of the 
outside brands offering here makers’ quotations have, for the time 
being, hardened up considerably, there is no real improvement in 


Prthe Manchester Iron Exchange, on Tuesday, was moderately 
attended, but there was again a very depressed tone throughout 
the market, with very little inquiry either for pig or finished iron. 
The only feature to notice was that for some outside brands 
offering here prices were rather stronger, and for delivery equal to 
Manchester, Middlesbrough was not obtainable from makers, for 
prompt delivery, at anything under 47s. 4d. to 47s. 10d. net cash, 
delivered equal to Manchester, although for forward delivery 
truck irons were being offered by merchants at 1s. to 1s. 6d. per 
ton under these figures. For Scotch iron prices were also firmer, 
Eglinton not being quoted by makers under 48s. to 48s, 6d., and 
Glengarnock 50s, net prompt cash, delivered at the Lancashire 
ports, although merchants might come a little under these figures 
to secure orders. For local and district brands prices remain 
without improvement, and only a very small business is reported. 
For Lancashire pig iron makers’ quotations remain on the basis of 
45s. for forge, to 46s. for foundry; Lincolnshire still averages 
43s, 6d. for forge, to 44s. 6d, for foundry, with Derbyshire ranging 
from 45s. and 45s. 6d. for forge, to 48s, and 48s, 6d. for foundry, 
less 24, delivered Manchester. 

Finished iron makers still report a slow hand-to-mouth business, 
with many of the forges only partially employed. Prices are 
scarcely firm at list rates, Makers here and there have been 
disposed to give way slightly for favourable specifications, but 

noted rates remain unchanged. Lancashire bars still average 
$5 17s. 6d., with North Staffordshire bars ranging from this 
figure up to £6 per ton ; sheets, £7 5s. to £7 7s. 6d. for merchant, 
to £7 12s. 6d. and £7 15s. for galvanising descriptions, with the 
usual extras for doubles; and hoops, £6 7s. 6d. for random, to 
£6 12s, 6d. for special cut lengths, delivered Manchester or 
Liverpool. s 4 

Rather more business is reported in some departments of the 
steel trade, but prices are without improvement. Hematites show 
some tendency to harden, but ordinary foundry qualities are still 
quoted at 56s. 6d., less 24, delivered Manchester. Local makers 
of steel billets have been booking a fair weight of orders, on the 
basis of about £4 12s. 6d. to £4 13s, net, delivered Manchester. 
Steel plates are only in moderate request, and although some of 
the leading makers still hold to £7 5s. for the best boiler-making 
qualities, it is exceptional, where business of any moment is done, 
at above £7 2s. 6d., for delivery in the Manchester district. 

A general slackening down continues to be reported in nearly all 
branches of the engineering trade, and very many of the local 
works are either running short time or with very reduced staffs. 
Machine tool makers, especially, are very short of orders, and it is 
only in exceptional cases where work of any moment is reported. 
Machinists, although generally fairly well or with orders for 
the present, are running these out, with little or nothing new 
coming forward, the present depressed state of the cotton trade 
checking all further development of mill undertakings in this dis- 
trict. Locomotive builders have a fair amount of work in hand, 
but the prospects are not encouraging, and stationary engine 
builders are also getting decidedly quieter. Boilermakers are 
still reporting a fair amount of new work giving out, and this 
branch of industry seems to be better off than all other depart- 
ments of trade. 

The usual monthly report of the Amalgamated Society of 
Engineers, which is a very fair indication of the state of trade, 
again bears further evidence of unmistakeable declining activity. 
The report just issued returns a decided increase in.the number 
of unemployed members on the books, and out of a total member- 
ship of over 71,000, there are now about 84 per cent. in receipt of 
out-of-work support; whilst in addition to these, there are 
between 24 and 3 per cent. on sick benefit, and a similar percentage 
in superannuation benefit. The reports received from the various 
districts, as to the state of trade, are also if anything more un- 
satisfactory; there is really no important centre where trade is 
returned as good, moderate being the most favourable report from 
the bulk of them, whilst in many of the principal industrial 
districts of Lancashire and Yorkshire trade is returned as actually 
bad, or declining. 

Messrs. Nasmyth, Wilson, and Co., of Patricroft, near Man- 
chester, have just completed, for one of the collieries owned by 
the Ebbw Vale Coal Company, at Greigfawr, two pairs of winding 
engines of special desi One pair of engines has 36in. cylinders, 
with 6ft. stroke; and the other pair, 4lin. cylinders with 6ft. 
stroke. The first pair of engines is to wind from a depth of 
350 yards, and the second pair from a depth of 450 yards, the 
weight of coal to be lifted being four tons, independent of gearing 
and cage ; and the winding is to be at the rate of 150 tons of coal 
per hour. The special features in connection with these engines are 
the valve motions, which are on a balanced system, with an arrange- 
ment for reversing either by hand or steam. The same firm have 
also just completed several specially-designed engines for the 
London, Tilbury, and Southend Railway Company, to meet the 
particular requirements of this line of railway. These engines are 
four-wheel led, with leading four-wheel bogie, and a trailing 
two-wheel bogie, weighing when in full working order about 56 tons; 
and they are intended to run the fast trains, the engines being 
constructed to attain a speed up to sixty miles per hour. 

A new industrial light has been introduced by Messrs. Scott and 
Co., of Newton Heath, Manchester, in which special attention has 
been paid to the construction of the burner with a view of pre- 
venting choking-up from the products of combustion, which has 
hitherto been one of the chief difficulties in connection with this 
class of light. The new ‘‘ Scott” light has a burner constructed of 
steel, which, it is claimed, will not aoe away, and is so arranged 
as to dispense with any tubes likely to fill with deposit, whilst it 
has the further advantage of being easily cleaned. Another special 
feature is the introduction of a compound lever arrangement of 
handles, by which it only requires half the labour to pump the 
required pressure for working the lamp; and all leakage is pre- 
vented by turning a valve as soon as the pressure is obtained. For 
lighting purposes this lamp uses petroleum oil, but it is also 
arranged to burn tar oil, when it can be used as a heater for 
shrinking-on purposes, and in this form it presents a very handy 
appliance, as a portable heater, for ship propeller bosses when 
under repair and renewal, or for heating cranks of steam engines 
and all work required to be shrunk on. The lamps are made in 
Various sizes, the smallest weighing only about 40 1b. and giving 

-candle power, to larger sizes of 2500-candle power, which are 








either mounted on wheels, or can be readily carried about by two 
men. 

All descriptions of fuel are in decidedly lessened demand, with 
stocks accumulating, and for the ensuing Easter holidays many of 
the collieries are being stopped over a longer period than usual. 
House fire qualities still move off fairly well, at late rates, but other 
descriptions for ironmaking, steam, and general manufacturing 
purposes, hang upon the market, with prices easier. At the pit 
mouth best coals average 12s, 6d.; second qualities, 10s, 6d. to 11s.; 
and common house fire coals, 9s, to 9s. 6d. per ton. Steam and 
forge coals can be readily bought at &s. to 8s, 6d.; best qualities of 
burgy do not average more than 6s. to 6s. 6d.; and best slack, 5s. 
to 5s. 6d.; with common sorts readily obtainable at 3s. 6d. to 4s, 
per ton, at the pit. 

The shipping trade is quiet, so far as the local demand is con- 
cerned, the only feature being a few extra vessels, which have come 
round to Lancashire ports, owing to the strike at Durham. Prices 
are low, 10s, being the full average figure obtainable for steam coal, 
delivered at the ports on the Mersey, with common sorts offering 
at 3d. to 6d. under this figure. 

Barrow,—Business in hematite pig iron is very quiet, and the 
orders which have been placed during the week have been com- 
paratively few, because the consumption of pig iron is very limited, 

h as the cc ption on the part of steel makers is very 
much restricted, most of the mills in the district being stopped. 
Of the seventy-six furnaces in the district, only twelve are 
in blast, and these are producing a class of pig iron inferior in 
many respects to the better qualities which were produced when 
Durham coke was in use, arrant iron stocks are being reduced 
considerably, and now stand at about 108,000 tons. Makers 
practically hold no stocks, Prices are steady at 46s, 5d. net cash 
for warrant iron, while those makers who are quoting are asking 
50s. per ton for mixed Bessemer Nos. net, f.o.b.; but many makers 
are not quoting because they cannot give deliveries, and do not 
know how soon they will be able to do so, as so long as the 
Durham strike continues so long will three-fourths of the furnaces 
in the district be stopped. Those which are in blast are supplied 
with Burnley and with Scotch coke, but it is not up to the quality 
of Durham coke, 

In the steel trade there is next to nothing doing. All the mills 
in the Furness district have suspended operations, and nearly all 
the mills in West Cumberland are idle. Prices are not quoted. 

Iron ore is in very quiet demand. Raisers are asking 8s. 6d. to 
9s, per ton net at mines for ordinary qualities of iron ore, but as 
the consumption is so low it is observable that stocks are increasing. 
The Barrow Hematite Steel Company have offered their miners at 
Dalton, employed at the Park, Stank, and Whitriggs Mines, tc 
keep them employed during the present crisis if they will accept a 
reduction of 10 per cent. on their present earnings, but they ask 
that they shall return to the sliding scale when five of the furnaces 
at Barrow are put in blast, The manager objects to this condition, 
and the men to a great extent are out of employ. 

Shipbuilders remain very busy, and engineers, ironfounders, and 
boilermakers have plenty to do. 

Coal is in full supply, but coke is very scarce and very dear. 

Shipping is quiet, and freights are at a low and unremunerative 
figure. 











THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE Easter holidays will come very seasonably this year. There 
is no pressure of business in any department, and in the steel 
industry, particularly in regard to Bessemer, a few days’ cessation 
could not come more opportunely than at a time when the 
deliveries of hematite irons are being endangered. Our manufac- 
turers of steel and similar material obtain their principal supplies 
from the West of England. The makers there are dependent on 
Durham coke for the production of these irons, A circular letter from 
one of the principal hematite houses states that ‘‘ owing to the 
continuance of the Durham pitmen’s strike, and therefore the 
impossibility of obtaining coke of the class suitable for our 
requirements, and as our reserve stocks are now exhausted, we have 
been necessitated to damp down our furnaces, and therefore will 
be unable to give further deliveries of iron until the pitmen start 
again.” In their contracts the ironmakers have a clause providing 
against pecuniary liability for non-fulfilment under such conditions 
as now prevail. Of course, Durham coke has gone up to famine 
prices, where it can be obtained, and hematites in sympathy with 
increased cost of production, have advanced 3s. 6d. per ton ; or to 
put it more accurately, that advance is asked for. It is particularly 
unfortunate that the Durham strike should have occurred at this 
time, as the trade in Bessemer was turning the corner towards a 
distinct improvement. 

The local coke trade has received a fillip through the strike in 
Durham, Unfortunately, however, Yorkshire coal is unsuitable 
for making foundry coke, just as Durham coal is not adapted for 
making steel melting coke. Some manufacturers, by careful 
picking, are making shift with local production. Foundry coke 
from Durham has been offered in some small quantities at 35s. per 
ton! This is about 10s. a ton more than the quotations which 
ruled a week or two ago. South Yorkshire coke is making 22s. 
per ton. From several of the Yorkshire coke ovens supplies 
are being sent to the North, with the view of keeping open one or 
two departments at large works, If the quality suits, the output 
in this district could be largely augmented. 

The fight in the North is expected to end in the reduction of 
wages being obtained, and if that is so there is little doubt the 
same concession will be sought here. At present the outlook in 
the general trades is very unpromising, and the situation is 
accentuated by the difficulty ahead in regard to wages. It is 
possible that the miners of the Midlands may be advised by their 
leaders to make some allowance for the depression, in which case 
there would be no rupture ; but it would be a sharp curve for the 
leaders to take, and might imperil their popularity. Still, the 
Yorkshire colliers have always been loyal to their leaders, and if 
they frankly faced the crisis and courageously counselled the men 
to recognise the altered circumstances and look forward to renewed 
prosperity to win back what they may have to lose now, there need 
be less apprehension as to the future. 

Coal quotations in the Yorkshire, Derbyshire, and the Midlands 
generally, are now as they were early in February. Silkstones 
make 11s, 3d. to 12s, 3d. per ton ; best softs, 10s, 3d. to lls. 3d.; 
Flockton coal, 10s. 3d. to 11s. 3d.; Parkgate, 9s. to 9s. 3d. 

The foreign trade in cutlery and hardware, as disclosed by the 
Board of Trade returns, is again unsatisfactory. Business steadily 
attenuates. In March, 1890, the value was £231,231; in March, 
1891, £215,793 ; last month, £197,178. For three quarters ending 
March 31st of these years, the values come out thus: £675,199, 
£623,532, and £557,144. The principal decreasing markets on the 
month are Germany, Sweden and Norway, Russia, Holland, Bel- 

ium, France, Spain and Canaries, United States, Brazil, Argentine 

epublic, and Australasia, Chili, recovering from its civil war, 
has gone up from £871 to £4476. British Possessions in South 
Africa have also improved, and more has been done with the 
foreign West Indies, 

In unwrought steel an increased business was done last month— 
£153,723, against £132,893 in March of last year. There is also a 
org tng increase on the quarter—£424,813, as compared with 
£364,208 for the corresponding three months of 1891. During the 
quarter the United States has taken a value of £87,472, as com- 
pared with £54,819 for the first quarter of 1891. All markets 
exhibit an improvement on the quarter, but on the month slight 
decreases are shown by Germany, the United States, and British 
North America. 

With strikes and trade disasters on all hands, it is pleasant to 
note the good ne iawn employers and employed at the 
Workington Works of Messrs. Charles Cammell and Co., of Sheffield. 
On Saturday Mr. James Duffield, the very able and respected 





eneral manager, entertained the whole of the workpeople—num- 
ee 2500—to tea, followed by a concert. Mr. Duffield, who has 
risen by his own remarkable energy and capacity, has under his 
charge the Derwent Iron and Steel Works, which are a perfect 
model of their kind, It was the privilege of the writer to spend a 
week with him last autumn, and hear his life-story and see his 
daily work, both with the employés and the necessitous, who are 
scarcely if ever off his doorstep. The Sheffield company is 
fortunate in having at the head of their great Workington 
establishment a gentleman like Mr. Duffield. 








THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

No improvement in the situation here can be reported, and none 
is likely until the strike of Durham miners terminates. Trade was 
bad enough before it commenced, but has almost completely dis- 
appeared since. In the experience of the oldest member of the 
trade in this district, there has never been anything like the 
stagnation now existing, and the strangest feature of the market 
is that, though production has well nigh ceased, the prices are no 
better. Stocks are being reduced at a very rapid rate, and in the 
ordinary course of things prices ought to rise; but things appear 
just now to move by the “rule of contrary,” and while stocks 
decline prices decline also. 

Makers and other holders of iron expected that they would be 
able to realise good prices for iron if they kept it, and any one 
who had been asked to prophecy would have said that by the 
time the miners’ strike had lasted a month the price of No. 3 
Cleveland, G.M.B., would be at least 40s.; but here, at the end of 
the fifth week, it has not reached to anything like that figure. 
The Durham strike of 1879, when there was not a tithe of the 
present scarcity, and when fifty-two of the furnaces kept going 
all through, led to a rise of 5s. per ton, but this time, with almost 
all the furnaces out, the rise has only been about 2s. 6d. Strange 
is it, too, that though the production of pig iron in this country 
has been reduced by the stoppage in Cleveland at least 
200,000 tons per month, other districts do not report an increased 
demand, and prices elsewhere as in this district are not enhanced. 
This affords abundant testimony of the exceedingly dull condition 
of the iron trade throughout the country, whichevidenceisconfirmed 
by the wretched character of our exports, as shown in the Board of 
Trade returns. It is remarkable that the production of Cleveland 
pig iron has completely ceased—the first time since the Cleveland 
trade was founded forty years ago that this has been the case. 
The Cargo Fleet Iron Co. having damped down its two furnaces 
this week, there is not a single furnace in operation east of Middles- 
brough, and only five are at work in the whole of the North of 
England, seventy-eight having been damped down since the Dur- 
ham strike commenced. Of the five furnaces still at work Messrs. 
Bolckow, Vaughan, and Co. have one at Middlesbrough, Messrs. 
Gjers, Mills, and Co. two at Ayresome Ironworks, Middlesbrough, 
the Weardale Iron Co. one at Tudhoe, and Sir W. G. Armstrong, 
Mitchell, and Co, one at Elswick Works, Newcastle-on-Tyne. 

All the Cleveland iron that is now supplied is furnished from 
stock, and yet the value does not improve, because speculators in 
warrants still continue to be the arbiters of prices, and makers 
have really very little voice in the matter. Here we have exem- 
plified one of the evils of the public warrant stores. If there had 
not been these to fall back upon, makers who happened to have 
any iron in stock would have been reaping a harvest ; but as it is, 
no one who can yet warrants at 37s. to 37s. 6d. will go and give 
more for G.M.B. iron, except for special purposes. Iron is being 
very heavily withdrawn from Connal’s warrant stores, as may be 
seen from the fact that over 20,000 tons reduction was reported 
last month. Makers’ stocks are declining even more rapidly, but 
still the producers cannot regain the power of regulating their own 
prices, nor will they until the stocks in the public warrant stores in 
this district and at Glasgow are reduced to small proportions. 

The Durham miners look as little like giving way as ever. An 
effort has been made to induce the Miners’ Federation Board to 
allow the colliers at the non-associated pits to resume work, as 
they have not nor ever had any quarrel with their employers, 
who were all through willing to keep them on at the old rates 
of wages. But the executive were inexorable ; they forced them 
to come out, and they refuse, on any pretext whatever, to allow 
them to go back until the general body of miners return. It seems 
a hardship that they should be compelled to stop when they had 
no grievance, and when they really need not have lost aday. It 
is not improbable, however, that the non-union miners may take 
the matter into their own hands, for they are deriving no benefit 
from the strike, and while the unionists are getting strike pay, 
they are forgotten, and thus are keener sufferers from the stoppage 
of work. One cannot help but contrast the way in which the 
affairs of the Durham miners are conducted with that of the 
Northumberland miners, The former say at their meetings, and 
even pass resolutions on the subject, that they refuse to recognise 
any depression in the coal trade, as though their refusal to recog- 
nise it could make or unmake good trade. The figures placed 
before them by the employers, and which they were asked and 
refused to verify from the books of the owners, abundantly proved 
the fall in prices. Now in Northumberland the case is altogether 
different. There some of the miners impressed by the spurt 
in prices which followed on the commencement of the strike in 
Durham, but which as quickly fell, desired their delegates te put 
in a general claim for an advance of wages. This they did, but 
the owners, of course, refused to grant any advance. The 
executive have therefore issued a manifesto to their constituents 
in which they speak pretty plainly and forcibly, yet temperately, 
on the subject, thus teaching a lesson to the acrimonious and 
infelicitous documents issued by the Durham executive. The 
Northumberland leaders tell the miners that they never expected 
anything else but a refusal to the request, and they add that 
‘there can be no doubt that the conditions and prospects of the 
coal trade are not what they were a year ago, This is but too 
obvious from the fact that prices are falling in all parts of the 
country, even at the time when Durham, the largest coal district 
in the country, with nearly 100,000 workmen, is unfortunately 
at a complete standstill. In present circumstances we are 
of opinion that our best policy is to do what we can to con- 
serve our trade, te maintain, so far as we can, the advantages 
we have secured, rather than to make demands for which no 
substantial reason can be assigned, and which are sure to be 
refused.” It is to be regretted that the Durham miners cannot, 
or will not, take a rational view of the situation, and at least agree 
to allow the question to be submitted to arbitration, so as to bring 
to an end the dreadful paralysis which is causing such wide- 
spread destitution in the iron and steel and other industries which 
are dependent upon Durham for supplies of fuel. There would 
be some excuse for a strike if the owners had demanded a re- 
duction straight off, and would take no denial, but they offered 
to allow the question of a reduction to be decided by arbitra- 
tion, and it is difficult to see how the masters could have acted 
more fairly. 

The members of the iron and coal trades attending the weekly 
iron market at Middlesbrough have agreed that the market shall 
not be held on Easter Tuesday. It is little use holding it on that 
day and Whit Tuesday, even when trade is good, but there is no 
need for a market at all when business is absolutely at a standstill. 

The statistics of the Middlesbrough Chamber of Commerce for 
the first quarter of the year show how much the trade has been 
affected by the Durham strike, make, stock, shipments, &c., of 
iron, steel, &c., having declined. Of the ninety-two Middles- 
brough furnaces only ten were at work on March 31st, against 
sixty-six a yearago. The pig iron output was 250,555 tons Cleve- 
land, against 319,923 tons in corresponding three months of 1891, 
and 134,000 tons hematite, &c., against 150,000 tons in 1891. The 
total production was, therefore, 384,555 tons, a reduction of 85,368 
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tons upon last year. Pig iron stocks decreased 17,344 tons during 
the quarter, the quantity at March 3lst being 232,822 tons. Ship- 
ments of pig iron were as under for the quarter:— 


Coastwise. Foreign. Total. 

Tons ‘ons. Tons. 
1892 .. 97,147 62,834 159,981 
i891 .. 115,070 65,862 180,932 


Of manufactured iron and steel 76,156 tons were exported, com- 
pared with 91,464 tons in 1891. 

The engineers’ strike, which has lasted for ten weeks in the 
Tyne and Wear district, and has led to the stoppage of over 
20,000 hands, is rapidly coming to an end, as large numbers of men 
are going back to are those connected with the 
National United Trade Society of Engineers. They declare that 
the action, or rather inaction, of the joint committee is not in their 
interests—it is a delaying policy, they came to no conclusions, 
they let quibbles prevent the matter being settled by arbitra- 
tion, while the men are starving. But it is certain that nothing 
like the number of men who came out will be re-engaged, for 
much of the work that was then booked has been sent elsewhere 
for execution, and orders are now secured with a good deal more 
difficulty. 

The death is announced of Mr. Robinson Ferens, senior 
partner in the celebrated Durham firm of coalowners and coke 
manufaeturers—Messrs. Ferens and Love, of Willington, Cornsay, 
and several other pits. It was Mr. Love who discovered that coke 
could be made from the refuse coal that had been up to that time 
thrown on the pit heap. 

The quarterly iron market was held at Middlesbrough ; but the 
attendance was very poor, as few thought it worth while being 
present when there was no chance of doing any business. Never 
perhaps has there been a more listless market ; but at the same 
time, never has there been such a combination of unfavourable 
circumstances. Scarcely any iron was to be bought, because 
those who have it ‘prefer to keep it until better prices 
are procurable. The lowest that any maker will now take 
for No. 3 Cleveland pig iron is 39s., and merchants have 
raised their quotation to 38s., but it is well known that they can 
only supply very small quantities. There is practically no quota- 
tion for forward delivery, the future being too uncertain to admit 
of either producers or consumers committing themselves, as they 
have no idea when the miners’ strike will terminate. Even when 
the strike is over, it is probable that so many furnaces will not be 
working as were in operation before the Durham difficulty arose. 
There will not be the demand for the iron that there was, 
for consumers abroad have not been able to wait the 
pleasure of the Durham miners, but have had to replenish their 
stocks elsewhere, so that the usually brisk spring shipping trade 
is already lost to Cleveland. Shipments of pig iron are only 
moderate ; from Middlesbrough, up to the 12th, they reached 
17,890 tons, as compared with 25,910 tons in March to 12th; 
27,842 tons in February to 12th, and 24,585 tons in April, 1891, 
to 12th. As may be expected, the stocks are declining at an 
extraordinarily rapid rate: in Connal’s alone the stock of Cleve- 
land pig iron up to Tuesday declined 11,704 tons this month, or 
32,437 tons since the Durham miners’ strike commenced on 
March 12th. Several times this month the daily decrease has 
been over 1000 tons—indeed, on Saturday last it was 2904 tons. 
The quantity held on the 12th was 127,722 tons. Grey forge pigs 
have advanced to 37s. 9d., and local hematite is nominally 50s. 
for mixed numbers, but is practically almost unprocurable. 

Finished iron and steel manufacturers are soho a little better 
with supplies of coal from other districts. The North-Eastern 
Railway Company has agreed to reduce the rates it has been 
quoting for carriage of coal by 30 per cent., or 1s. 6d. per ton from 
South Yorkshire, in order to assist the manufacturers in keeping 
their works going during the Durham stoppage. In addition to the 
four works going last week, the West Hartlepool Steel and Iron 
Co. has restarted operations this week, though how long it 
will be able to continue is uncertain. Messrs. R. P. Dorman and 
Co., Ayrton Rolling Mills, have also recommenced work. The 
ironfounders and engineers are doing better than before the strike, 
for the furnaces and rolling mills being idle, there is a large amount 
of repairing work to be done, and the opportunity is taken to 
have the work executed. Shipbuilders are keeping their establish- 
ments in full operation, but have found it difficult to secure sup- 
of plates and angles, and one of the leading shipbuilders says 

is firm have paid 21s. a ton extra for plates in order not to have 
their yard stopped. Probably if South Yorkshire coal is employed 
at the ironworks, supplies of manufactured iron will be more 
pientiful. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE Glasgow pig iron market was depressed towards the end of 
last week, but within the last few days a decidedly firmer tone has 
prevailed. This has been largely due to the fact that the 
business week has been shortened by the Easter holidays, but it was 
also in some measure due to the steady decrease in stocks both 
here and in the North of England—a decrease which in the past 
week amounted to upwards of 12,000 tons. 

Very little business has been done in Scotch warrants, the 
nominal price of which is about 40s. 8d. per ton. A considerable 
quantity of Scotch pig iron of the lower brands is reported to have 
been sold direct to merchants and consumers about 41s. 10d. 
delivered, which is cheaper than G.M.B. taken out of store. The 
business in Cleveland warrants has been limited, and on seme days 
there has been a greater demand for iron to be delivered a month 
hence than for cash warrants. The latter have sold about 37s. 6d. 

rton. The price of hematite warrants, in which a fair business 

as taken place, has been about 46s. 8d. cash. 

The shipments of pig iron from Scottish ports in the past week 
were 8329 tons, compared with 5676 in the corresponding week of 
last year. 

The following are the current quotations of makers’ iron :— 
G.M.B. f.o.b. at Glasgow per ton, Nos. 1 and 3, 41s. 6d.; Carnbroe, 
No. 1, 44s.; No. 3, 43s. ; Clyde, No. 1, 48s.; No. 3, 46s. 6d.; Gart 
sherrie, No. 1, 49s. 6d.; No. 3, 48s.; Calderand Summerlee, Nos. 1, 
50s.; Nos. 3, 48s.; Langloan, No. 1, 51s. 6d.; No. 3, 45s.; Coltness, 
No. 1, 53s. 6d.; No. 3, 49s.; Glengarnock, at Ardrossan, No. 1, 
50s. 6d.; No. 3, 47s. 6d.; Dalmellington, No. 1, 47s. 6d.; No. 3, 
46s. 6d.; Eglinton, No. 1, 47s.; No. 3, 46s.; Carron, at Grange- 
mouth, No. 1, 55s. 6d.; No. 3, 48s. 6d.; Shotts, at Leith, No. 1, 
51s. 6d.; No. 3, 49s. 6d. 

Since last report an additional furnace has been placed on 
hematite, which is now being produced by twenty-nine ; and there 
are forty-three furnaces making ordinary and special brands, and six 
basic iron ; total, seventy-eight compared with seventy-seven in the 
preceding week, and forty-five in the corresponding week of last 
year. 

The imports of hematite ore have been very large in the past 
month, the quantity landed in the Clyde being 61,281 tons, against 
18,420 in the corresponding month of last year; 49,473 in March, 
1890 ; and 45,387 in March, 1889. The arrivals for the first three 
months of the year have been 154,346 tons, compared with 32,930 
in the corresponding period of last year; 118,089 in 1890; and 
102,631 in the first quarter of 1889.: During the recent strike at 
Bilbao the shipments of ore were greatly delayed, and on that 
account a considerable proportion of the large imports of the past 
quarter is made up of arrears that in ordinary circumstance’ would 
have been delivered earlier. 

There was shipped from Glasgow in the past week machinery to 
oe — of £26,430 ; steel goods, £3150; and general iron goods, 
£ , 

The Glasgow iron market closed on Thursday until Tuesday next 
for the Easter holidays. 

There ‘s little to repo.t of a fresh nature with reference to the 
malleable iron trade. A fair business is doing in bars for the home 





market, and makers adhere as closely as possible to former rates. 
They quote common bars from £5 15s, to £6 2s, 6d., less 5 per 
cent., best bars being 10s. per ton higher. The export demand for 
finished iron is very indifferent, and the inquiry for the Indian 
market is practically a blank, the want of business in that direc- 
tion being attributed to the depression in Eastern exchange. The 
sheet e is quiet, iron sheets being quoted £7 7s. 6d., and steel 
sheets £7 17s. $a. per ton, less 5 per cent. There is extreme com- 
petition in the nail trade, in which prices have been severely cut; 
founders are plaining of a scarcity of orders, 

The steel trade is in rather an irregular state. Work has been 
much interfered with in several cases by disputes as to wages, the 
men declining to work on the terms submitted by the managers. 
In one instance an important works has been practically thrown off 
by the failure of automatic feeding rolling machinery, which had 
just been introduced. The obstacles encountered in the cases 
referred to have tended to throw some extra pressure of work into 
the hands of other firms, who are accordingly busier than of late. 
Prices are, in the circumstances, fairly well maintained on the 
basis of £6 2s, 6d. to £6 5s., less 5 per cent. for ship-plates. Some 
of the basic steel works are very busy. 

There is an easier feeling in the coal trade, supplies being 
abundant and inquiries having fallen off considerably. The prices 
of main coa! are about 3d. per ton lower than a week ago, The 
following are the quotations, f.o.b. at Glasgow :—Main coal, 7s. 9d. 
per ton; ell, 8s. 6d. to 8s. 9d.; splint, 8s. 9d.; steam, 103. to 
10s. 3d. The miners are working steadily, and in many cases it is 
difficult to dispose of the output. There has been a good inquiry 
from Fife ports for the North of England, and, as the ice has 
broken in the lower Baltic ports, the inquiry in that directin is 
beginning. 











WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

SoME degree of quietness is observable in the coal trade, and 
prices show a slight decline. As regards quantity, there is not, 
so far, much reason for complaint, as, with all the drawback of 
Mabon’s Day and its continuation, Cardiff ports last week shipped 
no less than 251,471 tons. This was 4000 tons above the corre- 
sponding date last year. It is not likely that April shipments will 
come up to those of March, which were exceptionally good, beating 
the record. The strike in the North of England has, as usual, 
benefitted Wales, and in coasting trade in particular statistics will 
show well. Taking the whole of the Welsh ports, 1 note that in 
coal shipments alone the total reached 1,483,510 tons in March, or 
an increase of 163,944 tons over the totals of February. 

There was also a corresponding improvement in steel, coke, and 

tent fuel, steel showing an increase of 3033 tons, coke nearly 
Tooo tons, and patent fuel close upon 3100 tons. 

As usual Cardiff dispatched the bulk of coal, totalling over one 
million, or in precise figures 1,025,339 tons, Newport, Mon., 
followed with 290,858 tons ; Swansea, 152,613 tons ; and Llanelly, 
14,699 tons. 

In steel Cardiff exported 3050 tons ; Ne rt, 2426 ; and Swan- 
sea, 213 tons. In patent fuel, though Cardiff takes the lead in 
the quantity shipped during March, the total of the first quarter 
is in favour of Swansea. The quarterly totals show a good 
appearance all round. Thus, during the quarter, Cardiff has ex- 
ported 7840 tons of steel, 28,211 tons of coke, and 81,920 tons 
patent fuel. Newport has dispatched 3990 tons of steel, 124 tops 
of coke, and 13,741 tons patent fuel. Swansea shipments of coke 
were 2075 tons, and of patent fuel 95,891 tons. 

Prices this week showed a slight change. In Cardiff best steam 
coal is quoted at 12s. 6d.; seconds, 11s, 6d. to 12s.; and inferior, 
10s. 9d. to 11s. 3d. House coals remain firm, notwithstanding the 
favourable change in the weather. Best house coal sells at 14s, 6d. 
to 14s. 9d.; seconds, 13s.; Rhondda No. 3, 12s. 9d. to 13s.; brush, 
10s.; small, 8s. In patent fuel a fair amount of business is being 
done, both at Cardiff and Swansea. Cardiff price remains at 
12s, 3d. Coke quotations remain, though there is certainly an 
ge pend Pitwood is selling at 15s. ; Cardiff iron ore, 
lls. 


Both at docks and on the Rbymney Railway a great quantity of 
iron ore is to be seen, and it is evident that the various ironmasters 
are busily engaged in replenishing stocks, some of which had 
begun to run low. I note at the principal works that the greatest 
care is taken in checking quantity in stock, so that the total, 
even to a quarter of a ton, can be seen ata glance. The necessity 
for this is obvious, as a works turning out 2000 tons of pig weekly 
will use 4000 tons of ore, which is considerably over an ordinary 
consignment from Bilbao. Rubio, at its present low figure, will 
a prompt large shipments, especially as a ‘‘ rise” is talked 
about. 

There is a little better tone in the steel trade. Bars—tin—arein 
demand, rails and large sleepers improving. Quotations remain 
until after the Birmingham meeting next week. Glasgow pig is 
showing a slightly better appearance. Latest:—Glasgow, 40s. 9d.; 
Middlesbrough, 37s. 1d.; hematites, 46s. 4d. 

Swansea port continues to show an improving trade. 
iron imports last week amounted to 
tons; | ore, 155 tons; pig lead, 700 tons; 1280 tons iron 
ore, &c. Exports sbowed an improving coal trade—to France 
11,023 tons, to Spain 1255, and good cargoes to Germany, Holland, 
London, and Italy. In patent fuel Swansea sent 3460 tons to 
France, 2950 tons to Italy, and 900 tons to Algiers. 

Tin-plate is certainly wearing a better look, though it is still 
early for a great rush of trade from America. I expect, judging 
from the numerous vessels to load for the next week or so, that my 
next totals will be very large ones. Last week shipments were 
only 39,762 boxes, while the works sent in to stock 85,751 boxes. 
This leaves the stock at 252,322 boxes. Large quantities are going 
to the States, Russia, and France, forthwith. Prices are much 
about the same, Bessemers up to 12s., and Siemens to 13s. 
Between these two various prices are quoted, but the disposition 
of makers, in view of the brightening prospects, is to keep to the 
higher figures. March totals of tin-plate shipments from Swansea 
for the States were 17,026 boxes, compared with 7783 for February. 
If April again exhibits a steady advance over March, it may be 
inferred that the corner has been turned. 

San Francisco is improving in its demand for anthracite coal. 
Last week Swansea exported to that destination 6200 tons. 

A request has been received by the Welsh colliers from English 
miners to co-operate with them in having a weekly holiday— 
namely, to work only five days a week. No decision has been 
arrived at, though it appears to suit the inclination of the door 
boys and younger colliers. Amongst the older men even the 
monthly holiday is strongly condemned, and properly so. 

The Cwmillery strike is ended. 

The Taff Vale Railway signalmen are applying for an increase of 
wages. Trainmen and signalmen on the Barry line are also 
oa and it is stated that Sunday work is exceedingly 

eavy. 


Its pig 
660 tons; copper ore, 5737 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


THE slightly improved aspect which the iron market in these 

rts has presented just lately appears to be of a sound nature, 
Inasmuch as it is slow of growth. For the present it is chiefly 
manifested in a more confident tone all round, and in a tendency 
to firmness in prices. 

The Silesian iron market shows a better tone by reason of the 
improved demand that has been coming forward lately. The 
manufactured iron business especially has experienced a decided 
improvement since last report; even the export trade is less 
depressed. In pig iron also a mayeeee > A towards improvement may 
be noticed. Stovks have been rapidly decreasing, and the total 











amount of stores of pig iron in Upper Silesia is esti 
— Je ro ng} ten to twelve days’ protesting ree 

n Austria-Hungary activity has been fairly well maintai 
the iron market an tarcngh the week. In ~ es tomer yh 
trade a still further improvement may even be reported, and 
general spring business will, to all appearance, develope’ in a 
favourable manner. Pig iron is, on the whole, in steady demand 
at pretty firm notations. In the manufactured iron department 
bars as well as the heavier qualities of plates are in lively request, 
while the inquiry coming forward for girders is but small generally, 

The French iron market continues in pretty much the same con. 
dition as last week, that is, a fairly good one. The beginning of 
the spring business is looked forward to with anxious expectation 
Basis - for bars is 150f. in the Nord; plates are quoted 170f. 
p.t. In the Ardennes orders are rather scarce; bars have been 
sold at 145f. p.t. In the Haute-Marne a fairly good business jg 
being done at unchanged quotations. The same is reported from 
the Loire et Centre. The Paris market is steady, and prices appear 
to be firm. Old rails may be had at 90f. p.t. The construction 
shops of St. Denis have gone over to the sleeping car company, 
According to the Jour, fifteen French ironworks have formed a 
convention, under the name, ‘‘Comptoir de Longwy,” for the pu- 
pose of ny the foundry pig to be enabled to maintain the price 
of it at 50f. p.t. 

There is nothing of importance to report with regard to ih) 
Belgian iron market, the tendency all through continuing in the 
direction of slackening activity. Production stands as follows:— 
On the first of April 25 blast furnaces were in blow out of 46, with 
a daily production of 1205 t. forge pig; two blast furnaces with a 
production of 145t. foundry pig per day, and eight blast furnaces 





with a daily production of t. basic. Production for the fint 
quarter was :— 
March, Ist Quarter. 
1892, 1891, 1892, 1891, 
. t. t. t 
Forge pig... 43,245 87,592 126,945 113,702 
Feundry pig .. 4,495 3,999 18,195 11,610 
Basic ee ee 15,655 15,966 45,952 45,260 
Total . +» 68,395 57,287 186 092 170.572 


Prices have decreased rather considerably. On the Ist of 
April Luxemburg foundry has been noted 49f. p.t., against 57f. 
on the Ist of "March. Forge pig, special brands, is quoted 
55£., _ 57f. in March; g forge quality 50f., against 
2f. in March. Luxemburg forge has been maintained on 47f. p.t. 
Bars No. 1 are noted 120f., while for export 115f. only is asked ; 
girders stand at 120f. for inland, 115f. for export, while 

lates No, 2, noted 140 to 145f. in March, have gone dewn on 
T350., No. 3 went down from 160f. or 155f., No. 4 from 230%, 
down to 225f. Sheets have been reduced from 175f. on 170f,; 
steel plates from 175f. to 170f. for export. Inland prices for 
the last named sorts have been, on the whole, fairly well main- 
tained. Ata tendering for railway material at Cologne, held on 
the 29th of March, the Belgian works Baune et Marpeut offered 
lowest at M. 45 p.t. for 100 axles, for 50 sets of wheels and axles 
M. 255 a piece were asked, free Aachen. The exports in rails, 
much neglected during the past two years, hasimproved. During 
the first two months of present year Belgium exported 1318 t. 
steel rails, against 492 t. in 1891, and 1850 t. iron rails, against 
1588 t. in previous year. There is a rumour that the Company 
Cockerill, of Seraing, is about to form a branch-establishment in 
China, and to build several blast furnaces there. A number of 
Chinese have for sometime been employed at the works in Seraing, 
apparently with the view to be trained as workmen, and another 
set of about thirty more men is said to be shortly expected. The 
aptness and cleverness of these Chinese is very highly spoken of. 

The Rhenish- Westphalian iron market at last Teghes to showa 
little more life generally. Buyers appear to be less reserved than 
before, and orders have been coming in rather more freely, though, 
as yet, at unremunerative quotations. The iron ore trade con- 
tinues to be rather weak, both with regard to price and demand. 
Siegerland qualities have been sold at the old prices of M. 7°50 to 
8 p.t. for spathose iron ore, M. 10 to 11 p.t. for roasted ditto, M. 9 
to 10 p.t. for inferior sorts, Nassau iron ore is quoted M. 9 
to 9°20 p.t. at mines. Luxemburg-Lorraine minette is in irregular 
demand at M. 3°20 for 40 p.c. contents, inferior sorts being noted 
M. 2°40 to 2°60 p.t. net at mines. Pig iron is, generally speaking, 


quiet. 
With ~— to stocks, there has only a slight increase been 
noticeable here and there, consumption being about equal to pro- 


duction. In February thirty-seven Kbenish - Westphalian works 

roduced 59,180t. forge pig and spiegeleisen, six works produced 
Bt 622 t. Bessemer, twelve works produced 63,613 t. basic, and nine 
works 15,434t. foundry pig. t the end of February stocks 
amounted to 32,389t. forge pig and spiegeleisen, 11,445t. 
Bessemer, 23,725t. basic, and 23,333t. foundry pig. The total 
production of pig iron in Germany was for the month of February 
378,700 t., while in January, 1892, it was 408,874t., and in Feb- 
ruary, 1891, 391,660t. For the different sorts of pig iron prices 
are the same as previously noted. Spiegeleisen, 10 to 12 p.c. 
grade, is quoted fi. 56; Rhenish-Westphalian forge pig, No. 1, 
M. 49 to 50 p.t.; No. 3, M. 45 p.t.; Siegerland quality, M. 47 p.t.: 
foundry, No. 1, and hematite, M. 65; No, 3, M. 55 p.t.; basic, 
M. 48 to 49 p.t; Bessemer, M. 56 to 58; Siegerland Bessemer, 
M. 54 p.t.; Lonuhens foundry, M. 40 to 40°50 p.t. at works. 
There is continued activity on the malleable iron market, and 
the works are pretty busy under existing contracts. For 
bars, as well as for girders, prices are complained of as 
being unremuneretive and fluctuating. Plates are fairly vell 
inquired for, and the works report themselves well engaged 
for some time. For sheets prospects are unfavourable and dull. 
Regarding the condition of foundries, machine and wagon factories, 
nothing can be added to what has been told in last week’s report. 
Latest list quotations, per ton at works, are as follows :—Good 
merchant bars, M. 110 to 115; angles, M. 120 to 125; girders, 
M. 85 to 90; hoops, M. 125 to 132°50; billets in basic and Bes- 
semer, M. 81 to 85; heavy boiler plates, M. 155 to 160; tank ditto, 
M. 140; steel plates, M. 145 to 150; tank ditto, M. 135; sheets, 
M. 135 to 140; Siegen thin sheets, M. 120, in some cases M. 125; 
iron wire rods, common quality, M. 115 to 120 ; drawn wire in iron 
or steel, M. 125; wire nails, M. 127°50 to 130; rivets, M. 165 to 
170 ; steel rails, M. 123 to 126; fish-plates, M. 122 to 135; steel 
sleepers, M. 115 to 120; complete sets of wheels and axles, M. 270 
to 285; axles, M. 220; steel tires, M. 210 to 230; light section 
rails, M. 95 to 100. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, April 7th, 1892. 

STEEL rail quotations are given at 30 dols. at mill; orders for 
the week between ten and twelve thousand tons in Pennsylvania ; 
mills made up mostly of small orders for repairing requirements in 
near-by States. There are ne thousand miles of rail- 
road projected, but a comparative y small portion of this will be 
pushed through this year. Crude iron in the South is selling at 
the lowest point ever known, and large consumers in the North- 
west are quickly covering lest an advance takes place. In Eastern 
markets only a moderate business is being done in foundry irons, 
while mill men are waiting for an improving demand for bars 
before ordering forge. Bridge-building material is quoted at 2} 
cents per pound, 








Tue days of overhead electric wires at Newark, N.J., 
are, the Hngineering Record says, numbered. The companies 
using these wires are now convinced, it is said, of the necessity at. 
policy of operating them under ground, and will cffer no serious 
opposition to burying them, 
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NEW OCOOMPANIES. 
ux following companies have just been regis- 


tered :— 
Chelmsford Electric Lighting Company, Limited, 
+e company was registered with a capital of 
geo in £1. shares, to carry into effect an 
a jement made between Messrs, Crompton and 
Co,, Limited, of the one part, and this oneny 
of the other part, and generally to carry on busi- 
ness as manufacturers of and dealers in lamps 
and lanterns and other appliances for supplying 
light and power by means of electricity, and as 
electricians and hai ] engineers, &c. 
Most of the regulation contained in Table A 


apply. 








R. Barrett and Sons, Limited. 


This company was registered with a capital of 
£100,000 in £1 shares, to acquire as a going con- 
cern the undertaking of engineers, brass, and iron 
founders, and manufacturers of automatic 
machines, hitherto carried on by R. Barrett and 
Son, in accordance with two agreements made 
March 30th between C. A. Barrett and Alfred 
Barrett of the one part, and E. Bull, on behalf of 
this company, of the other part, and generally to 
carry on business as iron and brass founders, 
engineers, makers of automatic machines, and 
dealers in machines, machinery, and hardware of 
every description. The first subscribers are :— 

Shares: 

H. F. Knight, Devonshire-chambers, E.C. .. .. 1 
A, Barrett, 5, 8t. Andrew's-square, Surbiton 1 
W. 8. B. George, 1, Bartholomew-lane, E.C, sa 1 
0..H. Banyard, 29, Westbourne Park-crescent, W. 1 
P.C. Low, Thames View House Staines .. .. 1 
G. Barrett, 56, Charlotte-street, Portland-place, : 
1 


E. Bull, 17, Devonshire-chambers, E.C... 

The number of directors is not to be less than 
three nor more than nine. The first are: A. 
Barrett, C. A. Barrett, A. J. Brown, H. F. 
Knight, and F. H. Reeve. Qualification, 100 
shares. Remuneration, £250 divisible. 





Edmund Potter and Co., Limited. 


This eye! was registered with a capital of 
£120,000, in £10 shares, to carry into effect an 

reement expressed to be made between H. E. 
Dowson and R. D, Darbishire of the first part, 
the same parties of the second part, Sir HE 
Roscoe, M.P., LL.D., and E. G. McConnel, of the 
third part, and this company of the fourth part, 
for the acquisition of the undertaking of calico 
printers hitherto carried on by Edmund Potter 
and Co., and generally to carry on business as 
bleachers, finishers, dyers, and printers of cotton, 
linen, woollen, silk, and other goods, The first 
subscribers are :— 


Share 
E. G. McConnel, 10, Charlotte-street, Manchester 
J. Bere, Dinting, DOTU ow. cc cc 2s ce oe 
W. J. Shinwell, 10, Charlotte-street, Manchester 
F. Evans, 10, Charlotte-street, Manchester .. .. 
Rev. H. E. Dowson, Gee Cross, Cheshire, and 
R. D. Darbishire, Manchester .. .. .. .. 1 
J. C. Owen, 10, Charlotte-street, Manchester .. 1 
1 


bet tt et es 


R. D. Darbishire, Manchester .. 
W. Pilkington, Dinting, Derby ve 

There shall be not less than three nor more 
than twelve directors, the first being the first four 
signatories to the memorandum of association, 
Qualification, £2000. Remuneration to be deter- 
mined by the company in general meeting. 





Hick, Hargreaves, and Co., Limited. 

This a was registered with a capital of 
£240,000, in £10 shares, to carry into effect an 
agreement expressed to be made between J. H., 
F., and P, Hargreaves (the vendors) of the first 
part, and P. Kevan, on behalf of this company, 
of the other part, for the acquisition of the 
undertaking of engineers, ironfounders, boiler- 
makers, and millwrights, hitherto carried on by 
the vendors at Soho lronworks and Phoenix 
Boilerworks, Bolton, under the style of Hick, 
Hargreaves, and Co., and generally to carry on 
and extend the said business in all its branches. 
The first subscribers are :— 


Shares. 
J. H. Hargreaves, The Beeches, Sharples, near 
one. rE . oe 


eed 


F. Hargreaves, Broom House, Eccles .. .. .. 
P. Hargreaves, New Brook House, Over Hutton, 
se) er was hel Saks eels 
J. G. Hudson, Glenholme, Bromley Cross, near 
_.... [ner ee 
R. Harwood, Vale Bank Radcliffe-road, Bolton 
H. A. Richardson, 171, Park-road, Bolton .. .. 
C. 8. P. Robson, Woodlands, Atherton, near 
Manchester rae ar rae er 
The number of directors is not to be less than 
three nor more than seven, the first being the 
first five subscribers to the memorandum of asso- 
ciation, Qualification, £1000. Remuneration to 
be fixed by the company in general meeting. 


et 





Copley, Turner, and Co., Limited. 


This company was registered with a capital of 
£50,000, in £10 shares, to adopt and carry into 
effect two agreements, the first made between A. 
Harris and E, Thompson of the one part, and 
this company of the other part ; the second made 
between W. Lennard and J. Turner of the one 
part, and this company of the other part, for the 
acquisition of the businesses, freehold and 
e works, patents, and other assets of J. 
Copley and Co., and J. Turner and Co., and 
generally to carry on business as engineers, 

ler - makers, tool- makers, iron and brass 
founders, merchants, shipowners, &c, The 
first subscribers are :— 





Shares. 
hg Lennard, Cleveland-street, Middlesbrough .. 
: F. Thompson, Middlesbrough .. .. .. .. 
- Turner, Middlesbrough .. .. .. 
- M. Lennard, Middles rough. . 
A. Harris, Middlesbrough... 1. 1. 1. 
.G. , 17, Bagdale, Whitley .. .. ..  .- 
A.W. Bulwer, Queen’s-square, Middlesbrough a 
The number of directors is not to be less than 
three nor more than seven. ‘The first are A. 
Harris, J. M. Lennard, W. Lennard, and S. F. 
Thompson, Qualification, 100 shares. Re- 
muneration to be determined by the company in 
general meeting, 


weet or 





Black Ball Coal Mining Company of New Zealand 
Limited vo P 


This company was registered with a capital of 
£60,000 in £10 shares to carry into effect an 
agreement expressed to be made between the 
Black Ball Creek Coal Company, Limited, of the 
first part, A. C, Wilson, H. P. Hill, and R. C, 
Bishop of the second part (all represented by L. 
Harper, of Christchurch, New Zealand), and this 
company of the third part, for the acquisition of 
the leasehold mines and minerals, with the 
authorities, surface and other rights and privi- 
leges belonging to the same, under and over 
lands situate in the land district of Nelson, New 
Zealand, pore to the vendors by the Govern- 
ment of the said colony; generally to carry on all 
or any of the businesses of coal and iron masters, 
shipowners, miners and smelters, engineers, brick 
and tile makers, &c., in all their respective 
branches. The first subscribers are :— 

Shares. 
H. H. Davis, 62, Dunster House, E.C. r 1 
M. Horner, 12, St Helens-place .. .. .. 
F. E. D. Acland, 82, Victoria street, E.C. .. 
J. B. Westray, 112, Fenchurch: street, E.C. 
L. Harper, Chistchurch, N.Z. > eae 
E. Martin, 112, tenchurch-street. . 
W. Sau'l, 24, Leadenhall-street, E.C. .. 
J. Park, 52, Gracechurch-street, E.C... 

The number of directors shall not be less than 
three nor more than seven, the first being F. E. 
D. Acland, H. V. Hut-Davis, M. Horner, E. 
Martin, J. M. Stobart, J. B. Westray, and L. 
Harper. Qualification, 50shares. Remuneration, 
£400 per annum and 10 per cent. of the net 
profits after payment of 10 per cent. dividend. 





Madras Electric Tramways Company, Limited. 


This company was registered with a capital of 
£100,000, in £1 shares, the acquisition of certain 
concessions nted by the Madras municipal 
authorities, 18th November, 1891, and approved 
by the Madras Government in accordance with 
the provisions of the Indian Tramways Act (1886) 
for the constraction of tramways in Madras, in 
accordance with an agreement made 16th March 
between W. Digby and §, A. Chalk of the one 
part, and F, W. Fowles, on bebalf of this com- 
pany, of the other part, to carry out the con- 
struction of the said tramways, and to work the 
same by animal power, electricity, or otherwise. 
The first subscribers are :— 

Shares. 

W. Digby, 1, Trafalgar-buildings, Northumber- 
eee eee 

A. J. Lusty, 70, Gracechurch-street, E.C. .. 

L. A. Chalk, 1, Trafalgar buildings a 

A. E. Asser, Suffolk-ledge, Teddington .. . 

M. M. Bhownaggree, Tessvile, Bedford Park 

W. A. Gibson, 4, Queen Victoria-street, E.C. 

H. E. Eve, 5, Philpot-lane, E.C. we. bk ale ane 

The number of directors is not to be less than 
three nor more than six. The first are W. Digby 
(chairman), M. M. Bhownaggree, W. A. Gibson, 
A. J. Lusty, and S. A. Chalk (managing 
directors). Qualification, £250. Remuneration, 
W. Digby, £650 per annum; S. A. Chalk, £400 
per annum ; other directors, £100per annum each, 


regener ri) 





Oxidising Retort Furnace Syndicate, Limited. 

This syndicate was registered with a capital of 
£20,000, in £1 shares, to acquire certain patents, 
patent rights, &c., relating to improvements in 
retort furnaces for treating refractory gold and 
silver ores and other minerials, and to develope 
and turn to account the same. 

The number of directors shall not be less than 
three nor more than seven; qualification, 50 
shares ; remuneration, 10 per cent. of the net 
profits per annum. 


Joseph Tinn, Limited. 

This company was registered with a capital of 
£200,000 in £10 shares, divided into 7: 6 per 
cent. preference and 12,500 ordinary, to carry 
into effect an agreement made April 2nd between 
J. Tinn of the one re and C. G. Tinn, on behalf 
of this company, of the other part, for the acqui- 
sition of the undertaking of a manufacturer of 
black and galvanised iron and steel sheets, galva- 
niser and corrugator of iron, smelter, ironfounder 
and engineer, hitherto carried on by J. Tinn at 
the Ashton Rolling Mills, Long Ashton, Bristol, 
at Pontnewynydd, near Pontypool, Mon., and at 
the Redcliffe Crown Galvanised Ironworks, in the 
parish of St. Phillip and Jacob, Bristol. The first 
subscribers are :— 





Shares. 
J. Harris, Tuckwell House, Bedminster, Bristol 
G. Tinn, 8, Alexandra-road, Clifton, Bristol ee 
C. G. Tinn, Pontnewynydd.. .. .. .. .. «. 
8. M. Wilmot, Grove Cottage, Cumberland-road, 
DAS rr Sy eee 
C. 8. Ware, Shannon Court, Bristol.. .. .. .. 
J. R. Bramble, Clewe House, near Yatton, R.S.O., 
Bommerwes 2. ss os we ce ce ce te oe 
T. E. Ware, Westbury Park, Bristol.. .. .. .. 1 
The number of directors shall be not less than 
three nor more than five, the first being C. G. 
Tinn, 8. Wilmot, and J. Tinn. Qualification, 10 
shares. Remuneration: J. Tinn, managing 
director, £1000 per annum ; ordinary directors, 
£150 per annum, divisible. 


New Balleswidden Tin Company, Limited. 

This company was registered with a capital of 
£50,000, divided into 25,000 ordinary and 25,000 
preference shares of £1 each respectively, to 
adopt and carry into effect an agreement ex- 

ressed to be made between the Hon, Wm. Grim- 
ston of the one part, and this company of the 
other part, to carry on generally the business of 
a mining, quarrying, smelting, and refining com- 
pany in all its branches, and the rendering 
marketable of tin ores and other metallic sub- 
stances, and to — land for building purposes 
or cultivation. e first subscribers are :— 


Sl 


Shares. 
J. G. Dalzell, 12, Clement’s-inn, Strand ee 
F. B. Henderson, 27, Clement’s-lane, H.C. .. 
G. J. Gray, 27, Clement’s-lane, B.C... 
E. Mackay, 27, Clement’s-lane, E.C. _.. . 
A. H. Embery, 28, Avondale-square,S.E. .. .. 
C. Richards, 7, Hornton-street, Kensington, W... 
R. Grane, 4, Fairholme-road, Kensington, W. 
There shall be not less than three nor more 
than seven directors, the first to be appointed by 
the signatories to the memorandum of association. 
Qualification, £100; remuneration, £500 per 
annum, with an additional 10 per cent, on the 
net profits after payment of 10 per cent. dividend, 
divisible, 


on 


ba at tet eat bet fet et 





THE PATENT JOURNAL. 


Condensed from ‘* The Illustrated Official Journal of 
Patents.” 


Application for Letters Patent. 


When patents have been ‘ communicated” the 
name and address of the communicating party are 
printed in italics. 


80th March, 1892. 


6120. Hats, W. H. A. Drechsler, London. 

6121. CarpBoaRD Boxes, G. £. Washington, Man- 
chester. 

6122. Erectric Arc Lamps, E. C. Russell, London. 

6123. PLumsB Inpicator, G. M. Dixon, Edinburgh. 

6124. Printine in Two CoLours, R. Hannan, G we 

6125. Heatinc and Cookine Apparatus, 8. Row- 
bottom, Derby. 

6126. Horsessor Nairs, G. Macaulay-Cruikshank.— 
(J. O. J. Kellén, Sweden.) 

6127. Taps, F. Caulfield, Glasgow. 

bes AppLication of CompresseD Air, G. Edwards, 

urrey. 

6129. Bortnc and Dritiinc Apparatus, T. and W. 
Nutter, Manchester. 

6130. Woo. Compino Macainery, 8. A. Slater, Halifax. 

6131. Socks for Boots and Sxozs, J. R. Jeaffreson, 


* * 
* 


London. 

6182. Curtine or Divipinc Cuegsz, T. C. Jenkins, 
Bristol. 

6133, BLacKING-Box, J. W. Hunter, C eeds. 

6134. Vacuum Pan, D. Stewart, London. 

6135. Rotuers for Size Boxes of Tapes or SLASHING 
Macaines, T. Parkinson, Blackburn. 

6186. InpicaToR for Entrance Hatts, &c., E. C. Wild 
and J. Kent, London. 

6187. Raitway Cuairs, H. Gundill, Southgate. 

=. JorntinG Raixs for Raitways, J. Mason, Lanca- 
shire. 

6139. CarBonaTE of Sopa, J. C. Ody, Southampton. 

6140. Tip for Bitt1arp Cues, J. Gill, Dublin. 

6141. Emoacine Gear for Boats, W. Mills, London. 

6142. Cueck VaLve for Steam Borvers, G. Bowman, 
London. 

6143, Screw Tureaps, J. Meir, Manchester. 

6144. Sewinc - MacHINE TREADLES, T. W. Smart, 

mdon. 

6145. Execrric Rau.way System, E. M. Boynton, 
London. 

6146. Stoves, M. Perret, London. 

6147. CoIn-FREED Apparatus, W. R. Davies, London. 

6148. Water Tap, E. Porter, London. 

6149. Toy, J. L. Thomas, London. 

6150. Mat, A. Craven, London. 

6151. Raitway SIGNALLING, J. Preston, London. 

6152, AppLyinc CurReEntTs, T. Field, jun., J. Worsfold, 
and H. 8. D. Brayn, London. 

6153. Braces or SuspenpERs, A. Wheeler, London. 

6154. Tea Sample Boxes, W. C. A. Hungerford, 
London. 

6155. CoLLaPsIBLE COMPLETE 
Kessels, London. 

6156. Raistnc SunKEN Suips, A. 8. Harrison, London. 

6157. Ratsinc SonKEN Suips, A. 8. Harrison, London. 

6158. CoLLar Stuns, &c., J. T. Lawrence, London. 

6159. VENTILATING Suips, C. 8. T. Hansen, London. 

6160. Sucar, R. Brockhoff, London. 

6161, PuLLeys and WHEELS, A. L Schmidt, Germany, 

6162. Bieacuinc TextTILe Materiats, E. Hermite, 
E. J. Paterson, and C. F. Cooper, London. 

6163, Tires for Bicycie, &., WHEELS, W. H. Waud, 
London 

6164. Propucinc MarsLinc upon Surraces, F. A. 
Laesecke, F. Feller, and G. Schmahl, London. 

6165. Pacinc and NumMBERING Macuines, J. T. Price, 
London. 

6166. Scissors, H. E. Newton.—(J. Craig and J. F. W. 
Strand, New South Wales ) 

6167. Measures, W. Heichele, London. 

6168. SusPENDING SEvTs, A. Tuck, London. 

6169. Gearinc for the Transmission of Power to 
— Macuines, W. J. and E. Freeman, 

mdon. 

6170. Water CLosets, G. Bartlett, London. 

6171. InnaLers, J. A. Percn, London. 

6172. ATTacHING WuHerets to Axes, W. H. L. 
McCarthy, London. 

6173. Game, G. E. Farrow, London. 

6174. Fotpinc BatH Carrs, W. H. L. McCarthy, 
London. 

6175. Lamps or Burners, A. J. Boult.—(G. Barthel, 
Germany.) 

6176. Manuracture of Topacco Rotts, R. B. Jones, 


Dress-sTanD, E. J. 


Liverpoo 

6177. Loos Surrt Fronts and Currs, N. Whitworth, 
Manchester. 

6178. Heatinc Rattway Carriacss, J. M. Newton, 

anchester. 

6179. Propettine Arr, C. Groombridge and W. A. 
South, London. 

6180. Domestic Stove Grates, C. T. Bastand, 
London. 

6181. Automatic ELecrric Fire-aLarms, L. G. Wool- 
ley, London. 

6182. VenicLes, H. L. Boyle, London. 

6183. CoIn-FREED Macuines, Balfours and Co., Ld., 
and W. Northorpe, London, 

6184. Razor Guarp, J. M. Renault and P. M. A. 
Béesan, London. 

6185. ATTACHING HeEts to Boots and Sxogs, C. C. 
Colby.—(H. B. Ingraham, United States.) 

6186. WasHING Yarn, A. G. Brookes.—(G. A. Greeven, 


ny. 

6187. Boats, E. Lachmann, London 

6188. INCREASING the ILLUMINATING PowER of FLAMES, 
L. Chandor, London. 

6189. Live-savine Apparatus, R. Archer, London. 


81st March, 1892. 


6190. Trousers Streteners, E. 8. Norcombe, Bir- 
mingham. 

6191. SHELveEs for Storinc Goons, J. Robertson and 
T. Hill, Glasgow. 

6192. Lire-savine Apparatus, C. R. Tavener and D. 
Mitchenall, London. 

6193. Tiumine the Bortine of Eaas, &c., J. Walker, 
Birmingham. 

6194. AppLiances for SHARPENING Knives, J. Walker, 
Birmingham. 

6195. Construction of MecHanicaL Toys, J. Walker, 


6196. Pickive Banp or Strap for Looms, W. Atherton, 
Bradford. 


6197. CanceR Remepy, G. Simms, Oxford. 

6198. ParacHuTe Ling SHett Rocket, A. Craig, 
Mitcham. 

6199. OpERaTING Heaps, C. Jowett, G. Pearce, and H. 
Fawcett, Bradford. 

6200. ALTERNATING VALVE Mrcuanism, J. Merrill, 
Sheffield. 

6201. SmoKino Pipes, F. Roadhouse, Sheffield. 

6202. Hotper for CanpDLEs, N. Browne.—({R. A. Lasch, 


Germany.) 
6203. Woop Soxss for boots, G. Weston and G. Slater, 
Sheffield. 


6204. VARIABLE SprED Gears, J. Clough and R. Illing- 
worth, Bradford. 

6205. Suprorts for Writinc Purposes, R. Unger, 
Manchester. 

6206. Domestic Plate Warmer, H. B. Broadhurst, 
Manchester. 

6207. Raprat VALVE Gear, T. B. Lewis, Birmingham. 

6208. BILL1aRD TaBLEs, G. H. Wildsmith, Leeds. 

6209. Fotpinc Fasrics, J. Lloyd and E. Whittaker, 
Manchester. 

6210. TypEwritino Macuing, G. T. Hough, London. 

6211. TREATMENT of Sewaae, J. Price, London. 

6212, Water GavucE Cocks, ©. 8S. Madan, Manchester. 

6218, TAKE-uP Beams for Looms, R. L. Hattersley and 
J. Miller, Keighley. 





6214. Communicatine between Sure and Sxore, F. A 
Merryweather, Loughborough. 

6215. Lock Nuts, T. Gare, Manchester. 

6216. Furniture Castors, H. F. Béveler, London. 

6217, KwitT1InG Macutnes, W. H. Revisand J. Marriott 
Nottingham. 

6218. Srzam and Hypravtic Gear, W. A. Oglethorpe, 
Liverpool. 

6219. Castor Key, R. F. Hill, London. 

6220. Sprinc Moror, A. Brooksbank, Bradford. 

6221. INSTRUMENT for Measvugine Heicuts, &., W. D 
y ete sar a 


6: ? 4 io 

Pyrometer, J. H. Pollok, Glasgow. 

Bassinettes, &c , W. Wilson, London. 

Fitter Press Ciorus, W. T. Lucas, Longport. 

Lirtinc Jacks for Roap Venicies, P. Winton 
Glasgow. 

6226. SuppLyine Hor Arr to Borer Furnaces, W. O 
Owston, Pontefract. , 

6227. SHow Carp for CycLE MANUFACTURERS, G. Isaac, 
Great Yarmouth. 

6228. VaLves for Pyeumatic Tires, C. Coates, Dublin. 

6229. Som Pipe Ventitation, J. C. Kenwood, 8t. 
Leonards-on-Sea. 


= 





6222, 
6223. 
6224, 
6225. 


6231. CLorues Pxo, J. T. Reeve, Hounslow. 

6232, ELECTRICALLY RENOVATING STRAINER PLATES 
H. J. Rogers and J. Paramor, Watford. 

6233. Harnessinc Horses to Venicizs, B. T. 8. Large, 


mdon. 

6234. GLove, W. F. Peter, London. 

6235. Castine or Founpinc, W. H. D. Cleminson, 
Ayrshire. 

6936. Mititary Equipments, H. Lintott and H. T. 
Tallack, London. 

6237. Fire ALarms, R. Johnson, Manchester. 

6288. Race Game, D. Whitburn, London. 

6289. State for Hoxipinc Penciis, 8. Whitburn 
London. 

6240. Gas and other Morors, E. T. Owen, London. 

6241. ATracHinc Butrons to Garments, H. Dowler, 
London. 

6242. Securinc Doors, H. H. Leigh —(G. Drouet, 
France.) 

“— Macazine Camera, 8. D. Williams, Newport 

n. 


on. 
6244. Dress-HOLDERS, J. Cadbury and J.G Rollason, 
Birmingham 


g 

6245. AppiTIons to Huss and Ax es, G. Littlewood 
Birmingham 

6246. ELECTRO-MAGNETIC VARIABLE SPEED GEARING 
W. W. Beaumont, London. 

6247. Lintment, S. C. Hood, London. 

6248. Lusricators, C. 8. Snell and Woodhouse and 
Rawson United, Limited, London. 

6249. ComBINED EnvELore and Letrer Saeet, W. J, 
Shepherd, London. 

6250. Fasteners for Doors, &c., G. G. Sharp, London. 

6251. Currinc Screw Tureaps, J. Cox, London. 

6252. TREATING NiTRoso Compounps, R. Holliday and 
Sons and L. G. Paul, London. 

6258. PRoPELLING VEHICLES by Evecrricity, A. 8. 
Churchill, London. 

6254. Scrapers for Roap Rotter WHEELS, T. Aveling, 
London. 

6254. VenpiInc Apparatus, E. Mann and J. Appleton, 
London. 

6256. DestroyInc WEEDS, G. Wilkes and E. Gawthorne, 
London. 

6257. VessEL ComMUNICATION with the SHorg, J. Chat- 
field, London. 

6258. Exprosives, &c., O. Imray.—(M. M. Rotten, Ger- 


many.) 

6259. Fizasenre for ELectric GLow Lamps, E. Bailey, 
London. 

6260. Exnaust Esector Conpensers, T. Ledward, 


rockley. 
6261. MounTinc Wixpow Sasues, &c., P. Schmahl, 


ndon. 

6262. Brusues, 8. Abraham, London. 

6263. Fitiinc and Stoprerinc Bottizs, W. Bonwick, 
London. 

6264. VeLocirepEs, J. V. Hooydonk and F. Nockold, 


London. 

6265. Borters for GeneraTinG Steam, J. Gratton, 
London. 

6266. Twist Lace Fasrics, W. Jackson, London. 

6267. CoLLapsIBLE Metat Cuests for Tea, E. Archer, 
London. 

6268. Lire-savinc Apparatus for Sea, CO. H. Cook, 
Readin, 


ig. 

6269. MaGnestum Fr asH-LicHt, N. Browne.—(E. 
Wiinsche, Germany.) 

6270. Frame for Cicar Casgs, &., C. F. Eckhardt.— 
(S. Spitez, Germany ) 

6271. Securine Mitkcans to Buripines, J. R. Breame, 
London. 

6272. Prprne, Rops, and other Articies, W. Clark and 
H. Andrews, London. 

6973. Envetopges, D. Young.—{T. L. de Bruyn-Segers, 
Holland.) 

6274. Deep-ska FisHine Nets, J. Ball, London. 

6275. Repucine or Swacinc Merats, A. B. Shippee, 
London. 

6276. Takinc PHotocrapnHs, E. Edwards.—(L. Rohr- 
mann, Germany.) 

6277. Rartway Couptines, E. Edwards —(R. Kleinert, 
Germany. 

6278. Firm Carriers, B. Edwards, London. 

6279. Coup.ines, Stoppers, and the Lixe, K. Horlivy 
and K. Scheinpflug, London. 

6280. INDIRECTLY UTILISING PREssURE in Hion PREs- 
SURE WaTER Mains, W. P. Thompson.—(S. Frank, 
Germany.) 

6281. SHiELDs or DEFENCES AGAINST Buttets, J. Gibbs, 


London. 
6282. —— and other Instruments, G. C. Evans, 
ve’ 


rpool. 
6283. IncrEasinGc the Durasriity of Leatuer, W. P. 
Thompson, Liverpool. 


lst April, 1892. 
~ ae for Genzratine Steam, B, Chatterton, 
on. 


ondon. 
6285. Rapip Door Bott, C. 8. Gray, Northampton, 
6286. Hot Biast Process for DistrLters’ Drecs, W. 
G. Davidson, Eskbank. 
6287. INcANDESCENT Lamps, E. Bdhm, London. 
6288. ALKALINE, CHLORINE, and Hyprocen, H. Bull, 
Liverpool. 
6289. Deposition of Metats by Execrrotysis, J. O. 
G m, Birmingham. 
6290. Winpow Fasteners, G. M. Asher, London. 
6291. Kiers and Sruiiar VesseExs, J. Brennand, jun., 
Manchester. 
6292. Sprinc ATTACHMENTS for Braces, P. A. Martin, 
Birmingham. 
6298. Motors and Dynamos, J. Gibson, Kilmarnock. 
6294. SaLutaRY Dwe..inos, T. L. Pitt and T. D. de Voy, 
London. 
6295. SeLr-arsustinc CanpLe Ciasp, N. Almond, 
Chelmsford. 
6296. HERMETICALLY Seatino Cans, H. J. Allison.—(F. 
Reiset and @. A. Waeber, United States ) 
6297. Reapine and Mowrne Macaines, R. F. Harrison, 
London. 
6298. CuRLING and Sertinc Hat Bris, H. Sutton and 
J. Eaton, Manchester. 
6299. a for Boots and SHoxs, H. Terry, 
itch. 
6300. Packine for SpinpLe Suarts, A. F, G. Brown, 
asgow. 
6301. Motive Power Enarng, W. G. Dawkins, Chipping, 
Norton. 
6302. CLosinc Rartway CARRIAGE Doors, E. Chevasse, 
Birmingham. 
6303. Paorocrarnic Cameras, &c., J. B. Brookes, 
Birmingham. 
6304. Dyerne Corton, T. Hoyle and Sons, and W. M. 
Neild, Manchester. 
EEL BurnisHinc Macuines, W. H. Dorman, 
Newport ra 
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6306. Frre-LiceTers, T. L. Laverick, Manchester. 
6307. Sxatine-wax Hovper, W. W. , Brighton. 
E. L. Gyde, 


6308. BraceLet with InvisIBLE Joints, 
ng: 
6309. Pweomatic Trees and Ris, J. V. Taylor, Man- 
ester. 
6310. VenrrLaTinc and Traprpine Fat Pipes, C. Riley, 


Huddersfield. 
6311. Expess Bett Arracument, J. T. Bills, Birming- 


6312. STARTING Gas Enoinss, C. Hill and E. Hughes, 
Manchester. 


chester. 

6318. Recerracies for Wires, T. G. Hartland and J. 
Evans, ester. 

se Avtomatic Gas Apparatus, J. Lamb, Middles- 

roUug: 

6315. Srergoscorss, W. I. Chadwick, Manchester. 

6316. Gewerator Furnace, H. Ford and H. Tavenor, 
Macclesfield. 

6317. New Sarery Exvevores, W. Oates, St. Anne’s- 
on-the-Sea. 

-=. GraDvATED and DuraBLe Measures, W. Burton, 
Notti 


6319. Box Fasrenine, P. H. Payn, Bristol. 

6320. Avromatic Vent Psc, E. W. Hughes, Wrexham. 

6321. Sarery Tray and Tray Bearer, G. H. Payne, 
London. 

a = Heatinc Rois, W. Jenks and J. Summerhill, 


on. 

6328. Inruatinc Nozzies for Tires, H. Meynell, 
London. 

6324. Letrer-coprisc Books, R. H., H., and H. May, 
London. 

6325. _— and Sizrxc Macurng, R. T. Gillibrand, 
Lon 


on. 
6826. Aprons, W. H. P. Birchall, Manchester. 
6827. Game Apparatus, W., A., and A. C. Cameron, 


London. 
6328. Wasuinc Srones and Suineie, W. H. Collier, 
London. 


6329. Preventinc Encines Runninc at EXceEssive 
SPEEDs, es, Ld., and G. Norman, London. 
6330. Puzziz, H. Reason and The Reason Manufac- 
Company, Ld., London. 
6331. iG the Gass in 
London. 


6332. Patrenr Drir Cup for Lamps, F. W. Tomlyn, 
Lond 


Sasues, W. Byers, 


on. 
6333. Matos Srrixer, W. E. Jones, Birmingham. 
6334. TYPEWRIT: M. J. Adams, York. 

6335. Tax Curr FinisHeED Unpervest, 8. Probert, 


London. 

6336. Storrinec Borrues, F. du F. Shaw and J. Devitt, 
London. 

6387. Marxinc the Pornts Scorep at BiLuiarps, W. 

H. Carpenter, London. 

6338. PorTtaBLe CoLLaPsiBLe Mancer, A. de Rossi- 

ico, London. 
6339. Fish Hooks, C. A. Haviland, London. 
6340. — Inpicators for Trains, 8S. W. Maquay, 
ndon. 

6341. Expiosive Device, O. M. Thowless, London. 

6342. Propucinc CoLoureD PHotocrapss, V. Mathieu, 
London. 

6343. Furnaces, J. Burton, H. Neale, and F. E. 
Burton, London. 

6344. Straininc Wire, C. J. Barley and M. Feetham, 
London. 

6345. Execrric Hammer for Dentat Purposss, H. 
Nehmer, London. 

6346. ACTURE of Preumatic Tires, C. H. Gray, 


London. 

6347. Mawvractoure of Biscurts, W. R. Clarke, London. 

6348. Exzecrricat Reiays, W. 8. Smith and W. P. 
Graazville, London. 

6849. Sranp for Rock Drits, A. G. White, London. 

6350. Rusper Stamps, T. 8. Buck, London. 

6351. Hoss Courtine, W. D. Patterson, London. 

6352. Fasteners for Doors, A. J. Boult.—{J. Campbell, 
8.8. Headlands, to Port Said.) 

6353. Neck Tizs, &., W. P. Thompson.—(K. Klika, 
Austria.) 

6354. Dryinc of Sopa Sotvtions, T. Thornley, Man- 

chester. 

6355. Coancrsc Box for Pirates, C. Grundmann, 
London. 


6356. Drymve or Conprt1oninc Gram, P. van Gelder, 
Liverpool. 

6357. Har Caszs, R. Haddan.—{A. Dessauer and A. 
Jacobsen, Germany. 

6858. Wuspow Sasuezs, H. J. Ford, London. 

6359. Castors, J. Btirde, London. 

6360. Fiusninc Vatves, S. H. Adams, London. 

6361. ComprxeD ProTrocraPuic Dark Back, &., A. 


London. 
6862. Manwuracture of ILtituminatine Gas, C. B. de 


6363. AUTOMATIC Foe Sionat ALarM, T. G. and H. T. 
8. Beckett, Southport. 
6364. Erecrric Arc Lamps, H. H. Lake.—(H. Wilbrant, 


Belgium.) 

6365. Packinc Ecos, &., R. F. Seccombe and W. 
Weeks, Standford, near Liphook. 

6366. BREECH-LoaDING OrpNance, W.H. Driggs, 
London. 

6367. Maxinc Briqurttes, G. A. Cannot, London. 


2nd April, 1892. 
6368. Provectitzs, G. V. Fosbery, London. 
6369. Exursrtinc Dummizs, J. M. Temple and P. C. 


Brachi, London. 
6370. Stoves, R. Poore, London. 
ay gaa Lamp Grose, C. F. Jenkin, Waltham 
y- 
6372. Bicycizs and such like Carriaces, W. A. Killby, 
Southam; 


6378. Fasteser for Doors of Carts, H. T. Jarvis, 
Wimbledon. 
- Muscuse Macurng, D. Dickson and J. R. Wilson, 


6375. _ for Fixinc Pirzs to Wa.is, W. Assiter, 
London. 
6376. SusPenpeR ATTacHMENTs, F. F. Empson, Bir- 


6377. Frurr Parser, C. J. Browett.—(R. Hewetson, 
United States.) 

6378. SHozs and Suppers, 8. Moore and G. Mettham, 
Sheffield. 


6379. Fire-pars for Furnace Grates, G. Beeley, 
Sheffield. 

6380. TyPz-wriTInc Macuing, W. Durant, Sheffield. 

6881. Governors for RecuLatine Gas, W. Brookes, 


6382. SHEDDING MecHanism of Looms, D. Greenhalgh, 
Halifax. 


6383. Reapinc Macurnszs, T. 8. Bisset, Glasgow. 

6384. Gas Burners, D. M. Hall and C. Kindler, 
Glasgow. 

6335. Gotr CLuss, R. Anderson, Glasgow. 

6886. Stupsine, &c., Macuines, J. Fossel, London. 

— Dove.tine Sprxpizs, R. Crabtree and E. Gillow, 


ma 

= Furnaces and Gas Propucers, A. McInnes, 

6889. Rockinc Cxarrs, A. Plant and H. Alexander, 

6390. ETY Lamp, C. J. Tozer and W. Forward, 
Plymouth. 

6391. | ae F. H. Ibbetson and P. G. Mason, 

on. 

6392. Propuction of Wire Ropsgs, W. T. Cheeseman, 

6398. Governors, J. McPherson and H. O. and J.C. 
Wallace, G! iW. 

6394. Dress CoLtiazs, H. Randell and J. H. Randell, 
London. 

6395. Limitine the Openine of Winvows, J. T. Martin, 
Liverpool. 

6896. _ tInG Noxious Gases, F. W. Lacey, Bourne- 
mou 

6897. Box, J. Ashworth, Man: 


chester. 
6898. SicNaLLinc on Raitways, E. L. Davis and A. 
Christison, London, 





> aed of Copper, &c., Mrrats, J. C. Bull, 


ion. 

6400. Inrant’s Toy and Basy Comrorrsr, J. Leach- 
man, London. 

6401. Pranorortss, B. Lea and W. Yarrow, London. 

6402. Preventinec the InTeRFereNce of EL vEcrrRic 
Currents, G. Forbes, London 

6403. Se.r-Fitrine Rivne, J. B. Bennett, London. 

6404. Automatic SHuUFFLING PLayinc Carbs, J. 
Glover, London. 

645. Seconpary Vottaic Batreries, D. Urquhart and 
J. M. ndon. 

6406. Macwetic Roitirse Apparatus, F. E. and A. 8. 
Elmore, London. 

6407. Turnnine over the Leaves of Music, J. Sharp, 
London. 

6408. Curmney Cows, W. Waghorne, London. 

6409. Fire-escapss, J. L. Wood, Whetstone. 

6410. Fret of Socks, R. W. Bolland, London. 

6411. ToBacco Pipgs, W. H. Galpin, London. 

—. Se Tires, C. H. Gray and R. Stables, 

on. 


6413. Hancrxo Brackets for Suetves, J. Derudder, 
London. 
6414. Lamp or CanpDLe SHapes, F. Wich, London. 


6415. OrgnamentaTion of Metauic Arrticies, E. 
Nicolaus, London. 

6416. —— W. P. Thompson.(F. A. Wolf’, Ger- 
many. 


6417. Bicyciss, F. J. Laverack, London. 

6418. Bicyciss, J. O. O'Brien.—({A. Lotz, France.) 

6419. Tosacco Pirss, J. H. L. Colin, London. 

6420. Srevinc Apparatus, J. Heyn, Liverpool. 

6421. Frre-escares, J. Pride, London. 

6422. Grinpinc and CrusHine Matt, G. D. Hubback, 
London. 

6423. Automatic Detivery Macuuines, C. F. A. Réell, 
London. 

6424. Insecrinc Apparatus, W. L. Wise.—(S. Hebden, 
Germany.) 

6425. Faces, G. Hughes.—(E. W. Allis, United States.) 

6426. Dritiinc Hoxsgs, L. J. , London. 

6427. Renewine the Arr of ms, E. Edward 
(ZB. G. von Montmore, Austria. 

6428. Erements for Evecrric Batreriss, E. Hancock 
and A. J. Marquand, London. 

6429. Necxtiss or Scarrs, R. 8. Foster and J. E. Jack, 
London. 

6480. Ticket Puncues, J. 8. Comrie, London. 

6431. Gor Cus Carnigrs, H. M. Davidson, London. 

6432. Games, B. H. Colby and J. 8. White, London. 

64338. WxrIcHT-LIFTING ATTACHMENT, W. W. Horn.— 
(J. W. McHenry and W. &. Ritchie, United States ) 


o— 
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835, MetHop or Workinc REGENERATIVE Gas 
FURNACES AND Gas Propvucers, F. Siemens, Dres- 
den, Germany.—Filed January 31st, 1891. 

Claim.—(1) The herein-described method of operat- 
a regenerative gas furnace, which consists in ex- 
tracting the heat from one portion of the products of 
combustion, thereby heating the air used combus- 
tion and in the gas producer, transmitting the remain- 
ing portion of the products of ibustion and a por- 
tion of the air so ewe Lene 9 — of pee | 
producer, transmitting the remain‘ ion ofhea‘ 
air to the combustion chamber ny ey combining 
it with the from the producer, and er 
ing the tant gases in said furnace. (2) The herein- 











described method of operating a regenerative gas fur- 
nace, which consists in extracting the heat from one 
portion of the products of bustion, thereby heat- 
ps deny me used in —_——_ and in byt of pro- 
ucer, transmitting the portion o! pro- 
ducts of combustion, aber mage air so heated, and 
a portion of cold air through a mass of fuel in the pro- 
ducer, transmi‘ the ion of heated 
air to the combustion chamber an: ere combining it 
with the gases from the ucer, and finally Saaieg 
the resultant gases in furnace. 
468,865, CenrrirucaL Grain SirTeR AND Sor: 
, Liviand, Russia.—Filed June 26th, 1891. 
improved centrifugal sifter and sorter, 





P. Ber 
Claim.— 



































consisting of y amas flat-bottomed 
bowl having oblique walls and obliquely-arranged 
partitions, a hopper with a slide, a cover within the 





bowl, arranged a short distance above the bottom of 
the same and having its outer edge at a distance from 





the inner edge of the bowl, a conical shaft, and an 
adjustable step therefor, substantially as described. 


468,891, Apparatus ron ConcENTRATING SULPHURIC 
Acip, C. Négrier, Perigueux, France.—Filed Feb- 
ruary 18th, 1891. 

Claim.—In a furnace for concentrating sulphuric 
acid, the combination, with two rows of capsules 
arranged in tion, so that the liquid flowing from 
one capsule 


‘alls in the capsule immediately below it, 


[468891] 





being constructed to support two capsules, a 

king of asbestos bet e capsules and basins, 

a fire-p! E, syphons for the admission of acids, and 

a pipe for the escape of acid vapours, substantially as 
described. 





of ‘orated cast basins supporting the same, each 
Fy meting 
pac 


469,080. 
CHINES, 
1885. 

Claim. 
machine, 


ARMATURE FOR DyNAMO-ELECTRIC Ma” 
M. Deprez, Paris.—Filed December 7th, 
1) In an armature for a dynamo-electric 
e combination, with a segmental ring core, 
of a series of seg tal bobbins of refractory insu- 
lating material fitting upon the core and an armature 


469,080] y 








coil upon each bobbin, substantially as described. 
(2) In an armature for a dynamo-electric machine, the 

binati a l inated segmental core with a 
tal bobbins of glass, sub- 





series of ind d v4 
stantially as described. 
469,187. Sream Sramp, C. W. Tremain, Portlan’, 
Oreg.—Filed June 19th, 1891. 
Claim.—(1) The combination, with two cylinders 
id valves fi 


ani > two there! 

rock shaft or lever pivotted between them, and pistons 
on the opposite ends of the levers, working in air 
cylinders, substantially as described. (2) The combi- 





nation, in a stamp, of a cylinder having steam passages 

48, 44, and 45, i working therein, a ve 

ge Ay table chest and having recesses 38 and 
cen e 


39, a passag ee ee ee eee eee 
42into said central passages, substan y as described. 
(3) The combination, in a stamp, of a cylinder provided 














with trunnions and two pillow blocks therefor with 
the threaded standards rising from the battery and 
passing through the locks and provided with 
nuts to adjust the cylinder vertically, substantially as 
described. (4) In a stamp, the combination, with 
ratchet wheels having polygonal holes through them, 


of the pol stems loosely fitting in and 
wor through the holes in said ratchet wheels, and 
the engaging the ratchet wheels, substantially 


as described. 


469,244. Biuz Printinc Apparatus, P. Heinze, 
Chi , 1ul.—Filed December 10th, 1890. 

Claim.—(1) In a machine for the oo aged described, 

the combination, with removable spools, one holding 


469,24 4] 








the and the other the sensitive paper, of a 
spool or drum 0, provided with a clamp or holder 14 
and with gearing for rotating such drum, and longi- 





———__, 
ee 


tudinal bars 41, each a rubber loo 
with open aoe between such bars, the whole being 
within a box, substantially as set forth, to 
operate as specie’. (2) Ina machine for the purp 
described, the combination, with drum or spool 0 
provided with clamp or holder 14 and with suitable 
gearing for rotating such drum, of spools D and E for 
olding the tracing and sensitive paper, and tension 
rollers G and H and I, all arranged w: thin a box, sub. 
stantially as set forth, to operate as specified. ( 
machine for the pu: described, the combination 
with drum or spool ©, provided with clamp or holder 
14 and with gearing for rotating such drum, of spools 
D and E for holding the tracing and sensitive paper, 
tension rollers G and H and I, and longitudinal ta 
41, each carrying a rubber loop 42, and with o; n 
spaces between such bars, the whole arranged within 
a box and constructed substantially in the manner set 
forth, to operate as specified. 


469,334. PuLverisino MiLt, V. L. Rice, New York — 
Ms — = hear 
‘aim.—In a pulverising mill, the combinati 
a chamber for material to be treated, a roll mee 
around the same, and a shaft whereby said rol] £ 
carried and upon which it is capable of rotating, of a 
collar fastened to said roll and a flange extending 
from said shaft between said collar and roll, substan. 
tially as specified. In a pulverising mill, the combing. 


469334] 







(NOE. 

tion, with a chamber for material to be treated, of a 
roll travelling around the same, a shaft whereby said 
roll is carried and upon which it is capable of rotating, 
a sleeve surrounding said shaft an protecting the 
joint between the shaft and roll from the pulverised 
material, a spiral flange or inclined blade affixed to 
said shell, and a movable collar surrounding said shaft 
above the sleeve, substantially as specified. 


469,338. Winpinc Dracm ror CaBLe Rarways, J. 
Walker, Cleveland, Ohio.— Filed March 8th, 1889, 
Claim.—(1) A driving drum for a cable railway, 
having all its cable grooves in peripheral rings, which 
are adapted to turn independently of the said drum, 
combined with a similar drum and a cable reeved 
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around the said rings of the two drums, substantially 
as and for the ed. (2) A driving drum 
for a cable way, having all its cable grooves in 
peripheral rings, which are adapted to turn inde- 
se ently of the said drum, substantially as and for 
he purposes specified. 
469,397, Hovstnc ror Ro.ts, J. A. Burns, Home 
stead, Pa,—Filed July 28th, 1891. 

—s Roll-housings rape suitable recesses 
for the gs of the working rolls and having also 
recesses adapted to receive the bearings of feed rollers 
and grooves extending from said recesses and arranged 




















to permit removal and setting of the feed rollers, 
substantially as and for the purposes described. (2) 
op epee m having suitable recesses for the bearings 
of the working rolls and having also recesses adapted 
to receive the bearings of feed rollers and grooves 
qxtending upwardly from said recesses and arranged 
to permit removal and setting of the feed rollers, 
substantially as and for the purposes described. 








Epps's Cocoa.—GRATEFUL AND Comrortino.—‘* B: 
a Gases knowledge of the natural laws whi 4 
vern the operations of digestion and nutrition, an 
y acareful application of the fine rties of = 
selected Cocoa, Mr. Epps has pro our breakfas' 
tables with a delicately flavoured beverage which may 
save us many heavy doctors’ bills. It is by the 
udicious use of such articles of diet that a constitu- 
ion may be gradually built up until strong enough to 
resist every ency to disease, Hundreds of subtle 
maladies are floating around us ready to attack wher- 
ever there is a point. We ma; ones a 
fatal shaft by keeping ourselves well fortified wit! 
blood and a ly nourished frame. 

ice Gazette. Marie ely with boiling i 
milk. Sold only in packets, by Grocers, labelled 
“James Epps anp OCo., Homeopathic Chemis’ 
London.”—Apvrt. — 
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ON THE CONSTRUCTION OF THE MODERN 
LOCOMOTIVE. 
(Continued from page 104.) 
SECTION Il: THE FOUNDRY.—PART I.: IRON, 

Dvrine the past few years the encroachment of steel 
castings upon the sphere of pig iron has been very ex- 
tensive, and perhaps this statement may also forcibly 
apply itself to the forge and smithy. In order that 
a ings may be considered first-class, it is requisite that 
they should be quite compact and sound. This is of 

eater importance in designating a good casting in 
foundry practice, and is more valuable in determining their 
strength than the ony of the mixings from which om | 
are run, therefore in all cases castings are designed wit 
a view to free themselves from blowholes and dirt, heavy 
sections being cast uppermost, so that there is not any 
shrinkage due to lack of feeding. Fillets are well attended 
to, because, instead of being a factor of safety, they may 
become the reverse. They should be curved, because 
they are then less liable to crack than when made 
straight, and frequently light sections of a complicated 
casting are strengthened in order that internal strains 
may be equalised as well as to avoid draw caused by 
unequal contraction. At the same time due considera- 
tion is given to the crystallisation of the metal, the con- 
tour of all castings being as far as possible free from 
abrupt changes. els, . 

The difficulties met with in the ironfoundry, as com- 
pared with those in the steel foundry are, comparatively 
nothing. The mechanical properties and constructive 
uses of iron castings set them entirely apart from steel 
castings, but, generally speaking, the one element carbon 
characterises the quality of each. The greater the con- 
tent of combined carbon, the harder and less fusible the 
pig; the greater the content of graphitic carbon, the 
softer and more fusible, and cases are known in which 
silicon, up to et ag cent., has been added to white irons, 
resulting in good, strong, soft castings. Phosphorus, of 
course, renders the metal more fluid, but the resultant 
casting brittle. Re-melting iron up to a certain extent 
improves its tenacity and transverse strength, but beyond 
these, properties suffer, and its resistance to crushing and 
hardness increases. 

The tensile test is the most trustworthy test for iron 
castings, as its results are much more favourable to a good 
working foundry mixture than the resistance to crushing, 
because frequently the best crushing tests are quite 
unsuitable for foundry use. Commercial testing is gene- 
rally made upon bars 8ft. by 2in. by lin. without being 
machined, specifications requiring from 25 to 32 cwt. as 
a central breaking load, allowance being generally made 
for blown and scabby samples in such terms as: ‘ Should 
any of the tests be lower than 1 per cent. of the above 
strains they will be rejected.” Some American specifi- 
cations state that the bars shall be cast horizontally, 
the pouring to be done at two points simultaneously, the 
gates being one-third the distance from either end. 
When cast otherwise the method must be oe ewes 
reported to the purchaser. Dry sand moulds are used, 
the tensile and compression test bars being taken from 
the transverse bars. Bottom-poured bars are objected to, 
because they chill readily, through the metal constantly 
coming in contact with a higher and colder portion of the 
mould, and everything points, as far as the author is aware, 
totop pouring as being the most beneficial, especially with 
a good head of metal, for then the tensile result may be 
improved from 5 per cent. to 8 percent. Generally the 
tensile tests do not exceed 8 tons or 9 tons per square inch, 
but are always specified to exceed 7 tons per square inch, 
and the author has tested samples of general iron up to 
114 tons and 124 tons per square inch; cylinder iron to 
13$ tons and 14 tons oe square inch; each having very 
good fractures, and being good workable metal. The 
tensile tests are always made with shackles having 
spherical seats, as the ultimate strength is very much 
affected by the non-axial position of the sample. It is 
frequently asserted that American castings are far 
ahead of the English, and probably taking them weight 
for weight and sectional area they are stronger; but at 
the same time the strongest and best castings can be 
obtained from English foundries, provided the purchaser 
is prepared to pay the price. Hence the skill of a 
foundry manager will be taxed to a great extent in blend- 
ing certain brands of pig of which he has perfect practical 
and analytical knowledge, in producing the class of casting 
required, embodying the required hardness or softness, 
with strength and toughness. This is carried out to such 
an extent in some foundries, that the selected brands are 
melted together, cast into pigs, broken, the best fractures 
reserved for the special work, and at the same time test 
bars are cast, in order to gain information relating to this 
special work. Should a contract be let at a very low 
figure, stringent means must be taken to keep the 
founder up to specification, and then, with all care, an 
inspector is not absolutely certain that his transverse bars 
are of the same quality as the castings, or even if they 
are from the same heat at all, therefore such samples 
should form a part of the casting, and the inspector see 
them broken from that casting, or, as in the case of 
girders and similar work, from 2 per cent. to 4 per 
cent. extra should be cast, and then selections made from 
the bulk, tested to destruction, and should the selection 
break below the specified load, the bulk to be condemned. 
It is often advisable in these deflection tests to note the 
ratio of the first’ permanent set to the ultimate load, 
which is perhaps sometimes a fine accomplishment, and 
18 rewarded by curious results. 

moulding any casting, many of the operations are 
common to all castings. Patterns should have good 

‘aw, and be provided with draw screws or irons; the 
Yapping holes and the general arrangements for loosening 
should also be well attended to. Core prints are not 
absolutely necessary in all cases; where they are large 
and rest upon the bottom of the mould, they can be set 
in position by measurement, and their weight, or the 
combined weight of it and the top part of the mould, 





will keep them in position, but usually cores are 
fixed by means of prints, and justly so, because it will 
save time and infinitely less risk. The cylinder patterns 
are lagged up, which is the correct way also with large 
pipes, jointed longitudinally and accurately dowelled. 
A large piece of timber, well seasoned and dry, is not 
always available and there is a greater amount of warping 
and shrinkage than when lagged up with 1}in. timber. 
In the end it is cheaper to form the shape between the 
two cylinders beneath by a shaping core, because if this 
was formed by the pattern, it would make a very weak 
pattern where it requires to be strongest, not to mention 
gaggers and irons. 

The facing sand for large castings consists of red sand, 
road sand, coal dust and horse manure, whereas for 
smaller work it is of a very much simpler composition, 
viz., red sand and black sand only, whilst for core- 
making a loam of red sand and manure is used; 
but if the red sand is not as open as usual a quantity 
of road sand is mixed in and riddled according to the 
nature of the work. Dry sand moulds are well dried, 
otherwise they will scab, and for this reason the green 
sand moulds are not rammed too hard, consistent with 
swelling. Gaggers, studs, and chaplets are well set, and 
attention is specially given to venting, accurately illus- 
trated by examples to follow. It is a question in the 
minds of some foremen as to whether risers should be 
open or closed when casting. If they are closed the iron 
falling into compressed air, as it were, cannot fall so 
heavily, the metal cannot rise so fast or seethe against 
the sides of the mould, which will prevent scabbing; but 
at the same time there should not be any noise created 
by the escaping gases. This question should also be 
considered at the time of casting with the heat of the 
metal, and whether poured from the bottom or top. 
In order to facilitate the removal of impurities, skim- 
ming gates or cores are sometimes used, or, as in the 
case of cylinders and other large castings, a large basin 
is used, which is always filled before the metal is allowed 
to flow down the leaders, which prevents all dirt and 
scum from entering the mould. When casting in green 
sand in the foundry floor the bottoms are carefully 
rammed and vented, the surfaces not too hard, as they do 
not always give the best results, and simply tapping a 
pattern into loose sand is watched and condemned. 
Many castings of this description have their contour 
spoiled by an ugly joint, and the best judgment should be 
exercised in making irregularly-parted moulds. Ifa joint 
can be made so that the gaggers can be squarely and 
easily placed, and so rammed with as little sand under 
the gaggers as possible, that joint has the best chance 
of being successfully lifted. 

The general arrangement of the foundry is obviously a 
matter of great importance. It should be spacious and 
high, so that all gases, smoke, steam, &c., which are always 
generated at casting time, may readily get away; light is 
also a factor of great importance. Generally, a certain 
portion of a foundry is exclusively devoted to plate 
moulding, and is traversed by a light overhead hand- 
power crane, and the floor is arranged somewhat after 
this manner, according to the space and quantity of 
work required, there being straight runs, each divided by 
a pavement of cast iron plates :—The divisions should be 
of sufficient width to accommodate two rows of boxes, 
with a mound of sand between them, the width corre- 
sponding to the class of work to which the space is 
devoted, such as engine brake blocks, wagon ditto, fire 
bars, top and front steam chest covers, axle boxes, &c. 
The moulding boxes, having the lugs at the ends instead 
of the sides to economise space, they should be well- 
fitting, the corresponding halves being rammed, and 
brought together by their pins. The advantages of plate 
moulding cannot be over-estimated for quality, rapidity 
of work and cheapness. Wherever there is a repetition 
of a single article required, put it on to a plate pattern, 
either iron or brass, and when making the wood pattern 
for this purpose it must be remembered that two con- 
tractions must be allowed for. 

Plate work is carried out to such an extent that the 
eee may include such articles as flanges of all 

escriptions, hydraulic or otherwise, tube plugs, coupling 
rod bushes, brackets, details of the water pick-up and 
fire- hole door, grids, washers of various descriptions, 
small grooved wheels, &c., which will be illustrated 
further on. Economy is derived from the fact that a 
special class of workmen may be reserved for this class 
of work; also because the boxes are not brought together 
until the mould is finished, and the runners are not cut 
by hand, because they form part of the pattern in the 
m oy The boxes require to be rammed fairly well, or 
the casting will swell. The vent wire is not absolutely 
necessary in all cases, and very few castings are lost 
from scabbing. It is used for the larger portions of work, 
such as steam chest covers, engine brake blocks, &c.; but 
with such work as fire bars, small brake blocks, chairs, 
&e., it is not, as a rule, required. 

The larger descriptions of moulding, such as foot-plates 
and a variety of general work, should be done in that 
portion of the shop where there is suitable lifting tackle, 
and provision should be made for transferring heavy 
ladles of metal from one portion of the shop to another. 

The heaviest portions of dry, green, loam, and open 
sand moulding should be grouped together, and there 
should be convenient pits for pipe work, the whole 
foundry being also supplied with hydraulic jib cranes 
where necessary. The blower, wheel moulding, and other 
machines should be placed in the fitting shop, and the 
fettling shop should immediately adjoin the foundry, 
all castings passing over the weighing machine to the 
stores. The entrances to the drying stoves, which are 
either heated by producer gas or fired, and near which, 
as far as possible, all the dry sand work is done, are 
flush with the outer wall in all modern foundries, the 
stoves themselves being outside. The tapping holes of 
the cupolas for heavy castings are also flush with this 
wall, and landers bring the metal into ladles at con- 
venient crane distance from the wall; whereas the 





tapping holes for shank ladle work are sometimes placed: 
upon the opposite side in the breast, and this is generally 
found to be very convenient. Arrangements are gene- 
rally made that all sand, coke, and pig, shall be brought 
up in such a convenient manner, that the sand store is 
immediately adjoining the grinding mill or disintegrator, 
and the coke and pig in stacks about the cupola, being 
— to the charging platform by means of hydraulic 
oists. 

It is advantageous to have two cupolas, and work them 
alternately, the common sizes being from 2ft. 6in. to 4it., 
and the total height of the blast stacks varying according 
to the work and nature of the fuel. The positions of the 
tuyeres and charging holes are important. In the former 
case the position is determined by the class of work to 
be done. Where heavy castings are made, and con- 
sequently a large body of metal is required, the tuyeres 
are placed high, the object being to have a large body of 
metal in the bosh, to retain the heat, also giving a greater 
facility for the different brands of pig and scrap to 
thoroughly blend, melting more and running longer heats. 
Where small castings only are required, the tuyere is 
placed lower, and has the advantage of saving fuel, but 
the same amount of fuel is required over a low tuyere as 
over a high tuyere. The position of the charging hole is 
most important, because the higher it is in reason, the less 
proportionately the consumption of fuel will be—for this 
reason high cupolas hold the heat, make the iron hotter, 
and melt it faster. This can be practically exemplified 
where convenient by raising the charging hole for two or 
three charges. It is evident that the more charges there 
are in the cupola the greater amount of heat will be 
absorbed, which otherwise goes up the blast stack, and, 
consequently, when the charge comes to the melting 
stage it will melt quicker and hotter. 

The fuel should be good hard coke, as free as possible 
from sulphur. Speaking generally of coke, the heating 
power may as a rule be taken to approach somewhat 
closely to the content of carbon. The purest samples of 
coke will only contain about ‘5 per cent. of sulphur, 
whilst the most impure will have about three times that 
amount present. It should be as free as possible from 
black ends, because these contain more of the volatile 
matter existing in coal, and they are more porous, 
absorbing a greater quantity of moisture when quenching 
than dense coke. Good eo should not exceed 1:25 per 
cent. of volatile matter besides moisture, and the lower 
the content of volatile matter, including water, the less 
will be the loss of heat. Ash has a detrimental effect, 
because it is fused, consequently more limestone is 
required, and it probably brings in the sulphur; however, 
a small increase in the content of ash may be to a certain 
extent ignored, providing that its mechanical proper- 
ties are such that it will withstand a good crushing load, is 
hard, and almost of a metallic lustre. Soft, tender, friable 
coke must be avoided, because it cannot withstand the 
weight of the charges, and is more easily affected by CO, 
consequently is consumed faster and melts less metal. 
To those who have charge of cupolas this result is well 
known; with the former they may probably finish charg- 
ing several hours before the latter, and then not as great 
a quantity of metal melted. The analysis of coke may 
vary in carbon from 87°5 to 95°5 per cent., sulphur *3 to 1°5 
per cent., ash 2°5 to 10 per cent., moisture 1°6 to 3°5 per 
cent., and some cokes may be found dry; but as with 
steel, the chemical properties should always be bracketted 
with the physical, otherwise it is useless. The quantity 
consumed is about 1°5 to 1°75 cwt. per ton of iron melted, 
or 2°5 to 2°75 ewt. per ton of castings passing over the 
weighing machine, which is about equivalent to American 
consumption; and the quantity of iron melted in a 4ft. 
cupola is about 3°5 to 3°8 tons per hour, including lighting 
up, @ fair day’s work being from 35 to 40 tons per ten 
hours’ shift. But this, of course, varies according to the 
work in hand; as much as 70 tons may be got out ina 
twelve hours’ shift with continuous working, there being 
a greater economy in fuel by having heavy charges. The 
foundry foreman should keep a strict account of iron 
melted, castings passing over the weighing machine, and 
the average consumption of coke, thereby always having 
a check upon the cupola account. 


(Zo be continued.) 








THE INSTITUTION OF NAVAL ARCHITECTS. 


A CONSIDERABLE number of the papers read at the 
last meeting of the Institution possessed but a narrow 
interest. They dealt in a concentrated form with 
questions and subjects affecting special departments of 
naval architecture, and they will not bear compression. 
Under the circumstances it must suffice to mention them, 
as we believe we shall best consult the wishes of our 
readers by devoting the space at our disposal to papers of 
@ more comprehensive character. 

The first paper read on Friday morning was by Mr. A. 
Denny, 


Some NoTEs ON THE STRENGTH OF STEAMERS. 


Recently he arranged a series of vessels, the calculated 
results of which are given in the accompanying table. 
This table may appear meagre, but those who have done 
any of this work will know that even in its short form it 
represents a large amount of labour. This table is made 
out on the following assumption:—For steamers Nos. 1 
to 6 inclusive he assumed them all of same dimensions, 
and that they were engaged in trading between two ports, 
the distance between which was 5000 nautical miles. 
Steamers 1, 2, and 4 were assumed to steam at 15 knots, 
steamers 3, 5, and 6 at 10 knots, in all cases carrying coal 
for the whole distance. At starting they are supposed 
loaded to their legal draught with coal and a homogeneous 
cargo. When they arrive at the end of the voyage with 
the coal consumed, they are supposed to meet waves of a 
length equal to their own, and of a height one-twentieth 
of their length, and the stress is worked out with the 
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steamer poised upon such a wave, the crest of the wave 
being amidships. 

Nos. 1, 2, and 3 have increasing block co-efficients, and 
he had also increased the midship area co-efficients from 
‘91 to ‘93. Mr. Denny’s contention is that, if it is safe 
to strain the full vessel to 9°76 tons, it is equally safe, and 
perhaps safer, to strain the fine vessel the same amount. 
The third series is for smaller ships. They were really 
the first series made, and are treated in a similar way, 
except that the distance between the ports is 3000 miles. 
The fine ship is supposed to steam at 13 knots, and the 
full ship at nine knots. Further, it was found that the 
wave could not be made greater in height than = of its 
length, as if made 54, it came over the deck. 
shows how much smaller the stresses are in small 


This table | 


chemist’s shop for a shilling, and a small blow-pipe gas- 
| jet or lamp giving a very small bead of flame. Just 
| behind the flame a small blackened tin plate was 
fixed. If this small gas-jet or flame was placed in a 
darkened room or box, the presence of any slight petro- 
leum vapour can be readily detected. All that is necessary 
_is simply to insert the syringe into the tank the atmo- 
| sphere of which it is required to test; draw in a syringeful 
|of the air it contains; take the syringe into the dark 
| chamber or box; and, after placing the nozzle close to 
the flame, gently expel the atmosphere it contains. If 
| this is inflammable or explosive, a bright blue flame will 
be seen playing between the end of the syringe and the 
small bead of flame. If the atmosphere is only slightly 
impregnated with vapour, a very faint greyish cloud will 


Comparison of Stresses. 
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than in large vessels, and also shows that in regard to fine 
and full vessels what holds true in large vessels also holds 
true in small vessels. Therefore, from all these figures 
he holds that the fine ship can be built of lighter scant- 
lings than the full vessel. 

The next paper read was by Mr. Hok on “The 
Transverse Stability of Ships and a Rapid Method of 
Determining it.” It was of much the same character 
as that by Mr. Morrish, given in our last issue, de- 
scribing a rapid method of finding the centre of buoy- 
ancy. Mr. Hoék’s method consists, first, in calcu- 
lating with the planimeter ordinary curves of dis- 
placement for the upright position and four inclinations, 
viz., 10, 30, 60, and 90deg. He then measures with the 
planimeter again the areas between the vertical axis, the 
displacement curves, and the water-lines which cut off 
equal displacement on the various curves, which process 
gives for equal displacements—four or five being sufficient 
—the distances of the various centres of buoyancy from 
their respective water-lines. Further, he measures or 
calculates the distances of these centres of buoyancy to 
lines drawn from the centre of buoyancy for upright 
parallel to the respective inclined water-lines. This is 
the whole process, for the distances just referred to are 
nothing else but the vertical displacements of the centre 
of gravity, on the supposition that it coincides with the 
centre of buoyancy. 


This was followed by a paper by Mr. J. H. Heck, 


Notes oN EXPERIMENTS WITH INFLAMMABLE AND Ex- 
PLOSIVE ATMOSPHERES OF PETROLEUM VAPOUR. 


Many experiments having been made with inflammable 
and explosive atmospheres of petroleum vapour, it was 
thought that, owing to the importance which the carriage 
of petroleum in bulk is assuming, and the undoubted 
greater proportions which it will assume in the future, 
some of the notes would be of interest and value. Models 
to a scale from 3th of an inch to lin. to a foot were made 
of the tanks of a petroleum steamer, tubes and tanks 
varying in size, and up to 6ft. and 12ft. high, were also 
used during the course of the experiments. The petro- 
leum used consisted of samples of crude and refined oil 
which had actually been carried in bulk; a quan- 
tity of petroleum spirit was also experimented with. 
With the samples of refined oil supplied—both Russian 
and American—up to 70 deg. Fah., even with no ventila- 
tion, no inflammable or explosive atmosphere could be 
formed. At temperatures much above 80 deg. Fah., 
however, with no ventilation, such an atmosphere could 
be formed with a number of the samples. With nearly 
all the samples of crude petroleum, and especially the 
spirit distilled from crude petroleum, an inflammable or 
explosive atmosphere of petroleum vapour could be 
speedily formed with temperature from the freezing 
point and upwards; atmospheres of oxygen especially 
could be made highly explosive in the course of a few 
minutes. The atmosphere inside the tanks was made 
inflammable or explosive at temperatures up to 65 deg. 
Fah. by natural means; certain measures of crude oil 
being put into the tanks, the air which they contained 
was made inflammable or explosive by the vapour which 
was given off by the oil. At temperatures in excess of 
erg the excess of temperature was produced by a water 
bath. 

After many trials had been made in order to be able to 
see or test the growth of an atmosphere towards in- 
flammability or explosiveness, the best method of testing 
for petroleum vapour was found as under; and this test 
is so delicate that the presence of petroleum vapour in 
an atmosphere can be detected, even when it is in such 
small quantities that a naked light can be used with 
perfect safety. 
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be observed. As the atmosphere gets more and more 
impregnated with vapour, the greyish cloud gradually 
changes into a blueish hue, the colour of which gets more 
pronounced as the quantity of vapour increases. Assoon 
as the slightest blue or flame is visible the atmosphere is 
becoming inflammable and dangerous. If a large flame 
is employed for test purposes in a well-lighted room, the 
greyish cloud cannot be detected, nor the blue either, 
unless petroleum vapour is present in such quantities as 
to render the air fully inflammable or explosive. 

As this test can be made by anyone of ordinary intelli- 
gence, the idea has suggested itself that in a steamer 
engaged in carrying petroleum in bulk the condition of 
the atmosphere in any spaces in the vicinity of the oil 
tanks should be tested morning and evening by the 
officers or engineers and entered in the log-book. While 
a red-hot rivet will not ignite an inflammable or explosive 
atmosphere of petroleum vapour, a white-hot rivet will 
do so. Again, when a rivet which is only red-hot is 
placed in the rivet hole a small flame is often produced, 
even when the plates are wiped as clean as practicable. 
This small flame is no doubt due to the presence of small 
quantities of oil, or the solid constituents of the oil. 
Again, a flame can also be produced by dropping a red- 
hot rivet on a piece of paper or chip. It therefore 
appears that during repairs, whenever a vessel is fit for 
red-hot rivetting, it is also safe to use naked lights. 

One important note about petroleum vapour is its 
high specific gravity, it being roughly from three to 
three and a- times heavier than ordinary air. In 
testing the condition of the atmosphere inside a petroleum 
tank, if the air at the bottom is found not inflammable or 
explosive, the air above is sure not to beso. A small 
quantity of some kind of crude petroleum will render a 
large space explosive. Of three of the samples tested, 
one volume of the oil would render respectively, giving 
round numbers, 180, 400, and 600 volumes explosive. 
With some of the samples no explosive atmosphere 
could be found at ordinary temperatures. These latter 
samples were, however, evidently old, and not fresh 
samples. Dr. Dupré, in speaking of a sample of crude 
petroleum, which he considered to be of average quality, 
stated that the volume would render about 350 volumes 
explosive, or 1150 volumes of air inflammable. The 
same authority also, in the case of a petroleum spirit, 
stated that one cubic foot of the spirit would render 
explosive about 6000 cubic feet of air, or 16,000 cubic feet 
inflammable. 

Many experiments were made with the model tanks, 
which were of tin or zinc, in order to ascertain what 
effect wind sails and hatchway area had in purifying or 
preventing the formation of an inflammable or explosive 
atmosphere of petroleum vapour. After repeated trials, 
the conclusion was arrived at that results obtained with 
small models were not trustworthy indications of what 
would take place in a large tank—for one reason, the con- 
ditions not being equal. 

The author described at some length a series of experi- 
ments on the effect of open hatchways. The general 
deduction drawn from the experiments was that, unless 
oil was entirely removed from the tank, certain condi- 
tions might arise which would tend to make the atmo- 
sphere at the bottom inflammable or charged with 
petroleum vapour. 

While, no doubt owing to the great density of petro- 
leum vapour, it appears to be a — of time to get 
rid of it by diffusion or upward displacement, the tanks 
used in the experiments could be quickly cleared of it by 
the method of downward displacement—a method used 
in the manufacturing arts to get rid of | quantities of 
carbonic acid, which has, roughly, only a density of about 





half that of petroleum vapour. There appear therefore 


The apparatus used in this method con- | to be some grounds for the suggestion which has been 


sisted of a glass syringe, such as can be purchased at a made, to fit in the bottom of tank steamers small plates 





————= 
or manholes in way of the oil tanks, ballast tanks and 
coffer dams, so that, when repairs are necessary and th 
vessel dry docked, the manholes or short plates could “a 
taken off. This would not only quickly allow any vapour 
to escape, but would prevent the accumulation of an 
vapour. It seems a simple and efficient plan of ventils 
tion during repairs, and one worthy of consideration, 

While not in any way attempting, from experiments on 
such a small scale, to draw any deduction in regard to 
what would be found on making tests with the large tanks 
of a steamer carrying petroleum in bulk, the experiments 
appear to show that, while any vapour that may be 
present cannot be got rid of in a few minutes—as some 
have asserted—by simply giving a little hatchway openin 
or a windsail at the top, they also show, on the ped 
hand, that petroleum steamers, especially those carrying 
refined petroleum at ordinary temperatures, are quite as 
safe as many vessels carrying some kinds of coal; and 
that, if all the officers and engineers on these steamers 
had a more general knowledge of some of the elementar 
properties of petroleum and petroleum vapour, daily tests 
were made of the condition of the contained atmosphere 
and ventilating fans or air pumps were fitted, so that if 
any vapour was found it could be readily pumped out 
petroleum steamers and their cargoes would be amongst 
the safest afloat. 

Atthe evening meeting on Friday, three papers were 
read by Mr. Froude—one ‘On Convenient Curves for 
determining the most suitable Dimensions for Screw Pro. 
pellers,” one ‘On some additional features in the Constant 
Notation used at the Admiralty Experiment Works,” and 
one ‘On the Theoretical Effect of Race Rotation on Screw 
Propeller Effiicency.” The first of these could not be made 
intelligible without a diagram of considerable dimen. 
sions, which could not be reduced without depriving it 
of utility. The second paper also involves the use of 
a large diagram, and is really a species of appendix 
to a paper read by Mr. Froude in 1888. It is very 
difficult to decide in what the practical value of the 
third paper resides. The author takes it for granted 
that the race of water from a propeller rotates. In the 
discussion on two papers read by Mr. Froude in 1889, 
Mr. Thornycroft raised the objection that the suction, or 
defect of pressure, in the central portion of the column, 
due to the centrifugal force of its rotation, would vitiate 
the fundamental equality which he had ascribed to the 
amounts of axial speed imparted respectively before and 
after the propeller, and in so far invalidate his reasoning 
as mes A to an ordinary screw propeller. The effect of 
this rotation-suction was admittedly left out of account 
in his treatment, and the object of the present paper was 
to supply the omission. In the present paper the propeller 
is assumed stationary, and the ocean flowing towards it and 
past it at what we may term the speed of the undisturbed 
water; the water dealt with receiving, however, an 
additional element of speed in the same or a somewkat 
different direction, the consequent opposite reaction 
developed, and the work expended, being determined 
respectively by the momentum value and the energy 
value of the speed imparted. The paper is really purely 
mathematical. The author concludes that there may be 
a possible small advantage to be gained by giving 
propeller blades a pitch increasing towards the circum. 
ference, because the kinetic energy embodied in the axial 
speed of a column of given axial momentum is least 
when that speed is uniform in all parts of it; and that, 
since the reasoning is entirely based on a comparison of 
the original and eventual conditions of the column, it 
must hold equally for any open propeller, unless it can be 
contended that such open propeller could not impart the 
assumed motion; in other words, could not produce a 
cylindrical rotating race. This consideration also calls 
attention to the circumstance that the need for correction 
on the score of rotation suction, which has been the 
subject of this investigation, is not—as Mr. Thornycroft’s 
remarks might be understood to imply—peculiar to an 
open propeller in which the axial acceleration is external, 
but that it applies equally to Rankine’s hypothesis, or to 
a closed propeller ; or, in fact, to any propeller whatever 
which exerts a net turning moment upon the column 
and produces a rotating race. Any spirally-acting pro- 
peller is only exempt from it in so far as the net rotation 
effect may be nullified by means of such expedients as guide 
blades or co-axial screws rotating in opposite directions. 
It will be seen that the investigation applies to assumed 
conditions, the possible existence of which, under any cir- 
cumstances, is hotly disputed. Noone, to our knowledge, 
ever yet saw a column of water rotated by a screw pro- 
peller unless the screw was held fast in a tank. AI 
apparently rotating race is produced when a vessel is 
tried at her moorings in dock, but even under these 
circumstances it is maintained by many competent 
observers that the water streams away in diverging right 
lines, producing a cone of water with the apex at the 
propeller, none of the stream lines being curves. 


The last paper was read by Mr. John G. Liversidge, 
R.N., on 


THE PERFORMANCE OF THREE SETS OF ENGINES BELONG" 
ING TO SECOND-CLASS CRUISERS RECENTLY ADDED 10 
H.M. Navy AS CALCULATED FROM THE FuLL PowER 
Steam TRIALS. 


The object of this paper was to discuss a means of com: 

arison of the performance of engines of one class, the data 
Glan those obtainable from the steam trials made of H.M. 
ships—that is to say, the gauge pressures recorded, the 
number of revolutions per minute, and the indicator dia- 
grams. The indicated consumption of feed-water per horse- 
power per hour is calculated from the indicator diagrams. 
The real consumption of feed-water will differ from this 
amount, on account of the quantity of steam condensed 
by the action of the sides of the cylinder and the water 

resent at admission; but the indicated consumption 
ed at least the minimum, and the actual consumption of 
feed-water will be a certain amount greater. The losses 
due to wire-drawing, — expansion, and excess 
back pressure, are calculated, and these losses are com 
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| 
pared in different cases, and the effect of the area of the | In the next table he gave the area of pipes and pas- 


steam passages is seen. 
the variation of pressure and volume of the working 
steam in its passage through the cylinders. An adiabatic 
curve and a curve of uniform wetness are drawn through 


the point of cut-off, so that the evaporation or condensa.- | 


tion, which takes place from point to point of the ex- 


pansion, can be measured. The results are worked out | 


for the steam trials of three of the new second-class | 


cruisers at full power. The engines are specified to be 


of 4500-horse power each set, at 140 revolutions; the | area through 


stroke is 3ft. 3in., and the working pressure is specified 
to be 150 lb. by gauge. The engines are of the triple-ex- 


pansion type, and the diameters of the cylinders are | 


88-5in., 49in., and 74in. The cylinders are jacketted by | A 


steam of 150]b., 801b., and 301b. pressure—gauge— | 
respectively in the spaces around the separate cylinder | 


liners. The calculations are made from the combined | Area of exhaust pipe in 


diagrams ; and the combined diagram is in each case | 
drawn from the mean of the indicator diagrams for the | 


up and down strokes. 
Nos. 1, 2, and 3; the two latter are mainly made off the 


same tracings. Engines Nos. 1, 2, and 3 are fitted with | 
piston slide valves to the high-pressure and intermediate- | 


pressure cylinders, and a double-ported D valve to the 
Jow-pressure cylinders. All three engines have ordinary 
excentrics and link gear. 

The method adopted of measuring the indicated con- 
sumption of feed-water is to find the pressure and volume 
ofthe steam in the high-pressure cylinder and clearance at 
cut-off, and to divide the volume so found by the volume 
of 1 1b. of dry and saturated steam at that pressure. We 
thus get the weight of steam in the cylinder and 
clearance at cut-off denoted by W,. Next select a 
suitable point in the compression curve, and find the 
weight of steam shut in the cylinder and clearance 
spaces denoted by Wo. 
sumption of steam per stroke, is equal to W, — We, and 


The engines will be referred to as | 


Then W, the indicated con.- | 


A diagram is drawn showing | sages :— 





“Nos. 2 and 3. 











No. 1 
Se Tat -£ LiL 
5 122 7 
Area of main steam) 147-8 997 | 380 |< to $ 201 | 314 
pipe in sq. in. ... j | 132°7 
Area through cylinder 
ports insq.in.... ...| 153 | 260 481 150 262 | 509°5 
piston 
valve liner or slide 
face insq.in. ... ...| 174 310 481 180 303 | 531°8 
Area of maximum steam | 
opening in sq. in. 132 | 194 391 115 196:5) 336 
rea of maximum steam 
opening on trial in 
84. in.. —-|-|- 100 _ _ 
ag. i... 227 | 380 | 582 201 314 | 531 





} 


The smaller loss by wire-drawing before admission to 
the high-pressure cylinder of No. 1 compared to Nos. 2 
or 3 is now seen to be due to the larger area of steam 

ipe, and of maximum opening for steam. The loss 
etween the cylinders in No. 1 is also, on the whole, 
much less than in Nos. 2 or 3, and part of the saving is 


| no doubt due to the greater transverse sectional area of 





the receiver pipes. The losses in No. 8 are rather 
greater than for No. 2, particularly the loss due to wire- 
drawing before admission to the high-pressure cylinder. 
Perhaps this is due tosome small difference in the setting 
of the respective slide valves. 

The author next proceeded to deal with the diagrams, 
which he combined on a system which will certainly not 
satisfy some of our readers, inasmuch as he sets them 
back so that points on the compression curves are all in 
the same vertical through the origin. It will be seen 


| that from first to last Mr. Liversidge dealt with purely 


TABLE I. 








I.H.P. on trial ... 
- Revolutions per minute ... = 
Pressure in main steam pipe (abs. ) 
Point of cut-off... Bel san! Sivas, (Mehl aee ee ARR SES kes 
Pressure (abs.) at cut-off in H.P.cylinder... ... ..  . 


Volume of 1 Ib. of dry and saturated steam at above pressure, in cubic feet ... 


Volume of steam contained in cylinder at cut-off ... 
Indicated weight of steam in cylinder at cut-off, in lbs. 
Pressure (abs.) of a point on compression curve H.P. cylinder 


Volume of 1 Ib. of dry and saturated steam at that pressure, in cubic feet 


Volume of steam shut in cylinder at that pressure... 


Indicated weight of steam shut in cylinder on compression, in lbs. ... 


Indicated consumption, in lbs. per stroke... 
Indicated consumption, in lbs. per H.P. per hour ... 





thence the indicated consumption per indicated horse- 
power per hour can be found. 


The indicated consumption is measured at the point of | 
cut-off for convenience of comparison of the co-efficients | 
of performance of different engines of the class; it may | 


happen that the steam becomes drier at some subsequent 
point of the expansion, and the indicated consumption 
calculated for such a point would be greater. 

The author then proceeded to a comparison of 
efficiencies of different engines of the same type, using 


for the purpose the ratio of the heat employed in useful work | 


to the total heat expended, as best represented by what 
Mr. Macfarlane Gray calls the “ thetaphi” diagram, a 
simplification first placed before this Institution in 1880, 
with which, no doubt, most of our readers are familiar, 
as it has already been fully described in our columns. 


No. 1 has a higher efficiency than either Nos. 2 or 8, | 


and these latter have the same efficiency, as might have 
been expected. The higher efficiency of No. 1 is, no 


doubt, partly due to the earlier cut-off in the high- | 


pressure cylinder. The author then went on to consider 


the causes of loss of efficiency as divided by Mr. Willans | 
First, the initial losses due to leakage, | 


into two classes, 
radiation, and initial condensation in the high-pressure 
cylinder. These did not enter into the scope of the paper. 
Secondly, losses due to the differences of the indicator dia- 
gram from the theoretical diagram. These are due to wire- 
drawing or friction of steam passages, leakage, drop of 
pressure in the receivers by unbalanced expansion and to 
excess back pressure; also to radiation and greater 
initial condensation in the intermediate and low-pressure 
cylinders than in the high. The second class of losses 
may be reduced by the partial evaporation of the water 
condensed on admission, by the partial recovery in the 





later cylinders of steam leaking past the pistons; also, | 


by less initial condensation in the intermediate or low 
than in the high-pressure cylinder. The loss due to in- 
complete expansion, and drop of pressure in the receiver, 
can be measured by a method given by Professor 
Cotterill (“ Steam Engine,” 2nd edition, page 321). 


The author maintained that there was a considerable | 


loss caused by wire-drawing, as shown by the following 
table :— 





Fall power trials. | No.1. No.2 | No.8. 





Absolute pressure in main steam pipe 
| 


in lbs. persq.in. ... ... ... ... | 160°2| 159°7 | 162°7 
Mean admission pressure (abs.) in | 

H.P. cylinder rs a 136 133 
Loss per cent. yy wire-drawing before | 
admission to H.P. cylinder... ...|  5°1 | 14°8 | 18-2 


| slabs. 








No. 1. No.1 No. 2 No. 2. No. 8. No. 3, 
Full Reduced Full Reduced Full Reduced 
power. power power. power. power. power. 
4958 | 3533 | 4847 | 3599 | 4774 | 3426 
133°7 | 127°6 | 143 132°2 145-75 | 136-4 
160°2 | 142°2 | 159°7 | 154-7 —-162°7_ | 165-7 
65 *52 8 7 8 “73 
138°5 | -117°5 | 124 112 119°5 | 101-5 
317 37 35 | 39 3°65 4°27 
18°18 15°61 | 20°75 18°82) 20°85) 17°47 
5°68 04°22) 592-483) B71 | 4-09 
ve 75 56 80 75 75 | «68 
5°78 | 7°5 54 5°78, 5°78! 63 
7420 «897 | 65 7°03 693} 3°88 
1°28 «12 1:2 121 #12) ‘él 
440 3°02] 4:72 3°62 4:51! 3°48 
14:2 | 13°1 | 16:7 | 16°24 16°5 | 16°6 


imaginary conditions, representing little or nothing 
really taking place in the engines; nor is it possible to 
draw any useful lesson from it. We have given, it will 
be understood, little more than a summary. 








THE CHICAGO EXHIBITION. 


THE engravings on page 335 illustrate the Forestry Build- 
ing and the Washington State Building. The architect 
of the first is Mr. C. B. Atwood. It is 200ft. wide by 500ft. 
long. We have already described it on page 331 of our last 
volume. Its exterior will be of unhewn wood. The pillars 
that support the roof will be of natural tree trunks 16in. 
to 22in. in diameter and 25ft. long. Each column will con- 
sist of three trunks. The sides will be filled in with barked 
The roof will be thatched with straw. 

The second engraving illustrates the Washington State 
Building. It will be understood that in the north corner of 
the park will be grouped, in very close proximity, the build- 
ings of the various States. As it is probable that not one of 
the forty-four States will be absent, and as a great diversity in 
size and design will characterise these buildings, there will be 
a total absence of harmony between them, an arrangement 
which, in its striking contrasts, will undoubtedly render this 
one of the attractive portions of the Exhibition. 








THE JUNIOR ENGINEERING SocireTy—On the afternoon of 
Monday, 28th ult., the members of this Society, by the kindness of 
Mr. James Holden, locomotive superintendent, were enabled to 
visit the locomotive, carriage, and wagon works of the Great 
Eastern Railway, Stratford. These works were opened in the year 
1847, and now occupy an area of 52 acres, of which the shops alone 
cover 13 acres. The number of hands employed is about 4000. 
The rolling stock consists of 540 tender engines, 339 tank engines, 
3708 carriages, 15,904 wagons and 923 road vans, all of which are 
renewed and kept in repair mainly at the Stratford works, where 
the whole of the new stock, averaging one and a-half engine, six 
carriages, and fourteen wagons per week, is also now built. 1163 
carriages are lighted by compressed oil-gas, and all engines and 
carri used for passenger trains are fitted with the Westinghouse 


| automatic compressed air brake. The eS ee 
| comprises erecting shop for 50 engines, 50-ton Wic testing 


} 


| conclusion of the visit, Mr. P. 


machine, with self-recording apparatus, chemical laboratory, 
machine shop with 189 machines of various kinds, iron foundry, 
brass foundry, flanging shop, steam hammer shop, smithy, and 
wheel shop. In connection with the carriage department are saw 
mills, machine, fitting, and smiths’ shops, and the wagon depart- 
ment has similar sections. Near the latter is the oil-gas works. 
Liquid fuel is used for firing some of the stationary and locomotive 
boilers, and also for rivet furnaces. The locomotive engine 


| Petrolea, to which this system of firing has been applied, was 


shown under steam, and the working of the injectors and general 
arrangement and construction of the fittings explained. At the 
J. Waldram expressed the thanks of 


| the members for the opportunity afforded them for the inspection 
| of works so large and interesting in their character, in acknow- 


which Mr. Holden referred to the pleasure he felt in 


ledging 
| extending facilities to those engaged in the engineering profession 


for seeing them. 


— 
——— 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opini 
correspondents. ) ee ae 





LOCOMOTIVE ENGINE BOILERS, 


Srr,—Some years ago, an article in your valuable jo 
menting on the at ad of » Loneuiaiien Boilers,” or ed a 
that Mr. Marshall had some time previously rather startled the 
engineering world by tabulating dimensions of a number of mar} : 
engines and boilers, which went to show that nothing like sg 
formity of practice prevailed among marine engineers in anything 
connected with the machinery employed to propel ships by stea 
Your article referred to the existence of an opinion prevailing that 
the practice of locomotive engineers was incontestably A 
uniform, and proceeded to point out the existence of certain 
anomalies, which lent weight to refute that opinion. ’ 

‘*We find,” quoting your article, ‘‘certain dimensions of cylinders 
and driving wheels associated with comparatively well-determined 
loads and speeds, while boilers of very diverse dimensions are 
fitted to supply these cylinders with steam. Few think of maki 
any difference between the boilers needed for 17in, and 18in pl 
18in, and 19in. cylinders, 26in. stroke, while the diversity’ of 
practice on other points, and between different engineers, is even 
more difficult to comprehend. It would almost appear, if an 
inspection of existing pean answers for anything, that some 
engineers are merely exhibiting their ignorance of, or indifference 
to, those natural principles which must be conformed to before 
consistent results can be obtained. One will assert that less than 
1500 square feet of heating surface will not suffice for the per- 
formance of a certain duty, while another will triumphantly retute 
him by pointing out that his engines are doing this very work with 
1100 square feet of surface. So far as any facts are ascertained 
it seems that heating surface in this respect is deserving only of 
secondary weight in consideration of the question, while strong 
arguments exist against the practice of putting in any excess,” 

our statement that the locomotive boiler is a very peculiar 
affair, and that the volume of steam which can be raised in a 
given time depends on other factors besides heating surface, is true 
enough. Given, however, a good draught, decent coal and average 
conditions, the whole question of its uliarities is reduced to q 
pa ay small compass, and hinge almost entirely on the 
goodness of the circulation. The circulation in a | ive boiler 
may aptly be compared to that in the human body, in which a 
healthy circuit is essentially the soul of life. Sluggishness or 
activity will vary directly as the internal resistance is high or low, 
in one case exactly the same as in the other, 

Boilers in which the whole length of the tubes give off steam 
are touchy as regards priming, when worked at high powers; and 
the fall in temperature obtained where long tubes are used goes 
in some measure to favour the formation of currents in the 
necessary direction. Length is requisite to extract the heat from 
the flame and gases drawn Senay by the blast, and allowing that 
the first portion of their length does the principal part of the tube 
duty, the remainder is required for heating the feed-water to the 
tolerably high temperature necessary for the emission of steam by 
the more active parts of the boiler surface. The steam forms in 
small globules and adheres over the highly-heated surfaces, 
forming, as it were, a cushion between the water and the conducting 
metal. It is as a counteraction to this affinity of the globules of 
steam for the heated surfaces from which they are emitted, and 
the consequent polarisation of those surfaces, that the promotion 
of a vigorous circulation becomes a necessity. Without this 
affinity or attraction circulation would be unnecessary, as the 
globules of steam by their lighter specific gravity would of them- 
selves become disengaged from the heated surfaces and rise ; it 
would be immaterial then in what way the tubes were disposed, or 
how impenetrable to currents, as the steam would always find its 





~~ out. 

t is, however, conditions the reverse of these with which we 
have to deal. We find in practice that over the furnace crown 
and around the sides and ends, where the ebullition is greatest 
and the e comparatively unobstructed, the currents are of 
sufficient intensity to keep the surfaces swept clear of steam. But 
pom the tubes, and especially when they are arranged in hori- 
zontal rows in great numbers, as frequently happens, the passages 
are obstructed and often impenetrable, and the currents, being 
split up and ultimately destroyed, are unequal to the exertion of 
performing their useful functions in keeping the tube surface 
properly swept. The high internal resistance opposed to the 
currents among the tubes, which is ces ge ge by polarisation of 
that portion of the tube surface en in giving off steam, as 
compared to the low resistance offe about the fire-box, is the 
chief cause of bad circulation. 

What we want is, the lowest possible resistance in this portion 
of the boiler, as well as in that part occupied by the fire-box, so as 
to render the intensity of the currents as equal as possible 
throughout the circuit, and for this purpose the importance of 
unobstru passages for the ascending and descending currents 
between the tubes is paramount. Injury to the tube-plate and 
tubes in the vicinity has been found to follow the polarisation of 
the heated surfaces, owing to the rate of conduction being too fast 
for the circulation. The heat is not dissipated with sufficient 
rapidity, and is retained by the metal, which is liable to waste in 
consequence, 

In the case of express engines, where every pound of steam must 
be got out of the coal put on the grate, the importance of perfect 
circulation in the boiler cannot be over-estimated. As an example 
showing the extent to which the boilers of these engines are 
worked, let me take the case of an engine with cylinders 18in. 
diameter, the velocity of the piston being 1100ft. per minute, and 
the cut-off 35 per cent.—when a small quantity of steam only will 
be passing through the cylinders, just so much in fact as to prevent 
the engine being throttled, while running at high speed. I will 
take thegrateareaat 18 square feet, initial cylinder pressureat1001b. 
to the square inch, and the evaporation at 12 |b. of water per pound 


18 x2x 1100 60 x 095 4 5 per cont, = 20,00 Ih 
20,300 _ 

of steam per hour, or i9 x18 
grate per hour, the allowance of 5 per cent. being for clearance 
and steam passages. At speeds of thirty miles to thirty-five 
miles an hour, or thereabouts, with a heavy train, the engine will 
be working in nearly full gear ; and taking the admission at 70 per 
cent., with a piston velocity of 600ft. per minute, we shall have 
18 x BeOS e7 + 21 per cent, = 21,620 lb of steam per 
21,620 
°F 72x18 
rhour. This represents the work of these boilers at full powers. 
n some cases it might not be quite so high, the admission at high 
speed would probably be under 35 per cent. ; some express engines 
are made with an admission of 78 per cent. in full gear, which can 
be reduced to 12 or 15 per cent. with very good results. But con- 
tingencies must be allowed for, and the cut-off will have to be 
governed by the and weight of the train ; at high speeds with 
the link notched well up, the opening made by the slide valve 
with its reduced travel may be so small that the steam cannot get 
through in sufficient volume to follow the piston ; the same thing 
will happen in getting rid of the steam, the inadequate areas bar- 
ring the passage and preventing a sufficiently rapi exit, and with 
the retardation set up by back pressure, and the inability of the 

steam to follow the piston, the engine is choked and 


of coal, then 


94 Ib. of coal per square foot of 


hour, = 100 Ib, as the rate of combustion per square foot 


abundance. 





On some parts of the continent of Europe, and also expecially 
in America, the reasons for the disposition of the tubes in vertica' 


speed. 
diminished, notwithstanding that steam may be Baoan Po in 
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retty generally understood and adhered to, 
Prati se in Seerioen ractice that the tubes are 
‘nosed in aby other manner. No oubt this practice, and one 
dispos others generally noticeable in their engines, and due to the 
or pot of construction pursued in that country, go in a great 
meth to reconcile the marvellous performances which we hear 
pn eee occasionally taken place from across the Atlantic. In 
bo Britain it is very common to find the tubes disposed in hori- 
— rows, a practice the results of which, in comparison with 
= vertical disposition, cannot ber ded on t of the 
ns already advanced. ve ee ae ‘ 
iv, 1 of the enclosed sketch I show the disposition in hori- 
| rows of tubes adopted in the boiler of a four-coupled 
a er engine, intended for express service on one of your well- 
pewn main lines. This engine—otherwise good and powerful, and 
vom which great things were expected—was made a dismal failure 
gs employment of a boiler altogether too small, a mistake 
Py ich cost the addition of certain alterations to make the best of a 


rows appea 
and it 18 8¢ 





Fig. 1 


bad job. The cylinders were 19}in. diameter and 26in. stroke, 

te area 17:5 square feet, and 175 tubes lfin. and thirty tubes 
]}in. diameter. At least 19°25 oe feet of grate surface should 
have been allowed, while 193 tubes 1#in. diameter or equivalent 
should have been ample if disposed in vertical rows, as shown 
in the figure for comparison. It will be seen that the immediate 
effects of such an alteration would be to increase the activity of 
the circulation, and to reduce the rate of combustion; running ata 

ed of sixty miles gn hour under these new conditions, with an 
admission of steam for about 35 ~ cent. of the stroke, the con- 
sumption of coal would probably not be more than 901b. per 
square feet of grate surface an hour. > 

Fig. 2 shows the arrangement also in horizontal rows of tubes 
adopted in the boiler of another four-coupled express engine, which 
has done some excellent work over an veg ogee! heavy road, 
This boiler has a crowd of no less than 331 steel tubes 1}in. 
diameter, the grate area is 20°6 square feet, cylinders 18}in. 
diameter and 26in. stroke, and the four coupled wheels 6ft. Gin. 
diameter. It is my intention, if you will permit me, tomake some 
comparisons here. Mr. Stirling’s single express engines on the Great 
Northern Railway have cylinders 18in. diameter, and the relative 
maximum speeds of the two engines are about sixty-five and 
seventy-five miles an hour respectively, which corresponds in both 
cases to a piston speed of 1220ft. per minute in round figures, 
disregarding the obliquity of the connecting-rods, Now, waiving 
the Sitorenee of jin. diameter cf the cylinders, and assuming 


Fig. 2 


both engines to be well loaded and pushed to their utmost, using 
all the steam they can command, ley should the 6ft. 6in. engine 
require nearly 3 square feet of grate more than suffices for the 
single engine! It may, of course, be said that one is a coupled 
engine, which materially alters the conditions; but this is not the 
question, The 6ft. 6in. engine possesses an advantage which 
places her almost on a par with the single engine, in comparison 
with other coupled engines, where the outside cranks are used for 
counterweighting, a purpose for which they are not well adapted. 
The areas of the cylinders and the distance travelled by the piston 
per minute are the same, the quantity of steam must be the same, 
and what will suffice for one should for the other. A grate area of 
18:25 square feet and 188 tubes 1in. diameter should be sufficient 
to meet all the demands which the coupled engine can make on its 
boiler. A glance at the disposition of the tubes, however, will do 
to show an expert in the laws of circulation that such a crowd of 
closely-packed tubes in horizontal rows is not the best way to 
Promote healthy steaming—the breathing space is choked—and can 
contain little but froth and red-hot tubes when running fast with a 
fierce fire on the grate. It will not be difficult to comprehend 
when it is pointed out that the difference of nearly 2} square feet 
pha grate is required for heating 35 per cent. of the tube surface, 
: ich is practically useless for the pur of generating steam. 
f the grate area was reduced by the difference—that is, to 18-25 
— feet—and the tubes left unaltered, the temperature would 
fail ro 4 be - of evaporation diminish, while the engine would 
m, 
Sydney, February 29th. H. R, Leany. 


ENGLISH AND AMERICAN LOCOMOTIVES. 
ant have to thank the editor of the Railroad and 
pee Journal, New York, for marked copies of his journal 
whi oo the articles on lish and American locomotives, 
? you have since noticed editorially. 
,; *m not at all desirous of entering into argument with either 
or you on the general merits of the question, I may, however, 


say this much, that I believe it to be wholly a paper war between 
the editors of rival national engineering newspapers, and that 
there is not a pin to choose between either English or American 
engines, so far as the work either can do fora given quantity of 
fuel. Exactly the same may be said of other locomotives—French, 
German, or Italian. Whether as Englishmen we care to commit 
ourselves to al] the fearful and wonderful gims and notions 


intended to indicate; and the handsome solid-looking finish is 
merely calculated to aid competition in sales at increased profits at 
the expense of service and durability. This class of stuff, dear at 
any price, when used for machine belting, for which unfortunately 
it often is employed, requires no further comments. 

The hides, in the usual way of honest tanning for machine belt- 
ing and the like, undergo in their usual progress of manufacture 





characterising foreigners’ engines is a totally different quest 

I, however, wish to point out that in dealing with Indian rail- 
ways in his January number, your a has drawn wrong 
deductions from the figures quoted. I will point out where he has 
done so, not merely for the sake of putting him right, but just to 
show the worthlessness of his manipulating statistics in order to 
bolster up an argument on a matter of which he has no knowledge 
of details, to say nothing of using the figures wrongly. 
Firstly, then, by making assumptions that were unnecessary, to 
allow for what he calls “ switching” service, but what in English 
we call shunting and miscellaneous service, he makes out that the 
average yearly mileage of an engine in India is 23,265. If he will 
turn to statement No. 38 in ‘‘The Director-General of Railways 
Report for 1890-91,” from which he quotes, he will there find the 
full service of engines given in ‘‘engine mileage,” without any 
need for any assumptions for ‘‘ switching” service, Taking out 
the total average, he will find it as follows:— 


Standard gauge (5ft. 6in,) = 41+450,792 miles _ 17 509 engine-miles 


2370 engines 
yearly. 
Metre gauge (3ft. 3gin.) = 16:951,602 miles _ 16 959 engine - miles 
1006 engines 
"!” yearly. 
Both gauges = 58,402,304 miles _ 17,300 engine-miles yearly. 


3376 engines 
So you see he was far too liberal. At the same time we are not at 
allashamed of thismileage, Werun ourengines entirely on the ‘‘one- 
man-one-engine” principle, and therefore the above mileage repre- 
sents what one engine with the same engineman can do. Weall know, 
without being taught by Americans, that by keeping the engines 
running longer, by putting on double crews, or by working the 
engines in and out with the first men to hand, it is possible to get 
lots more work out of an engine. Except, however, in the case of 
a few lines, this system cannot be worked in India, or at the 
most only for a few months in the busy season. Even where 
possible to so work, the wear and tear and fuel consumption is 
very heavy. Enginemen do not take any pride in an engine that 
does not ‘‘belong” to them, and it gets knocked all to pieces. I 
have myself worked the double-crew system, and know all its 
advantages and disadvantages. About ten years ago, being short 
of engine-power on a small metre gauge line in this country— 
India—I got an average of over 18,000 miles out of a batch of 
fourteen goods engines in six months, that is over 36,000 miles yearly 
out of metre gauge engines. That, I fancy, will be hard to 
beat, even in America. We earned 13 per cent. during that half- 
year on the capital of the line. The work, however, for the men 
during the height of the hot weather was killing. Each engine 
had a double crew which travelled in a specially fitted carriage in 
the train, and the men went on and off duty just like engineers 
at sea, and they thus kept running for four days at a stretch till 
the engine needed a wash out. ey then got one day at their 
home station. India is not America, and I should be sorry to try 
such an expedient in such a furnace of a country again. It was, 
however, the only way to tackle an abnormally heavy grain traffic 
that year, and the engineman who howled the loudest at the 
severity of the work was an American. I tried to comfort him 
with the reflection that we were for once working on Yankee 
principles, but he would not see it at all. 

Secondly, your American contemporary says that Indian rail- 
ways are not profitable to their owners, and p s to suggest 
that if ie and worked with American rolling stock all this 
would be altered. Let him see Chap. L, ph 19, of the 
same report, whence he will learn, that, taken all round, they earn 
a shade under 5 per cent. per annum. How is this for profit? Is 
the American average as high? Apparently he has got a bit mixed 
over the “loss to the State” due to fall of silver, by its having to 
pay interest in England on gold liabilities to certain guaranteed 
railway companies. In that case the “owners” in England really 
get more profit than is their proper due—for the depreciation of 
silver so-called is really an appreciation of gold. Some of the 
companies earn as much as 7 per cent. to 9 per cent. Under these 
circumstances neither the State nor English shareholders are likely 
to make any radical changes in the way of rolling stock. 

Thirdly, his assertions that the average consumption of coal is 
41°67 lb. per train mile, and that the average tonnage of a goods 
train was only 116-7 tons, are both incorrect. In the first place, he 
——— gets these figures by striking an average of the averages 
of the several lines, which of course does not represent the average 
for the total mileage and tonnage at all. Such to be correct 
should be worked out from the totals direct. Further, he has 
mixed up railways of both broad and narrow-gauge, which of 
course renders his figures entirely illusory. He complains that he 
does not know if the ‘‘ gross tons” include or exclude the weight 
of engines and tender. They of course include all dead weight, 
or otherwise they would be “net” tons not “gross” tons. 

In conclusion, I beg to challenge his assertion that American 
locomotives, if put on Indian railways, ‘would run 50 per cent. 
more miles in a given time, and pull heavier loads.” I have already 
shown that it is a question of men and human endurance—not of 
engines—that limits the performance of the latter. As, however, 
I suppose he has some American locomotive builders at his back, 
for whose benefit his articles have been written, I want to know 
where we can get one of these wonderful engines? If any builder 
will offer to supply one, and guarantee its performance, I will 
undertake to recommend the administration of my railway to 

urchase it, on the conditions being fulfilled within six months after 

anding here. The builders should send with it an American 
engineman of good tough constitution for a tropical climate, as it 
is clear that he will have all his work cut out for him. Communi- 
cations may be addressed to me through you, Sir. The general 
conditions are as follows :—Maximum wheel load, 4 tons (English) 
on rail ; ditto height, 11ft.; ditto width, 84ft.; ditto length, 35ft. 
over all; gauge, 3ft. 3gin. (1 metre), For obvious reasons I do not 
sign my name at present, but prefer to remain, 
AN INDIAN LOCOMOTIVE SUPERINTENDENT. 





THE IMPROVEMENT OF BELTING. 


Srr,—In nearly all mechanical appliances, improvements have 
from time to time been made, making them more simple, service- 
able, and economical. Machine belting is, however, an important 
exception, as since its first introduction in mechanics it has received 
but small benefits by improvements, and with few exceptions is 
to-day nearly as crude and imperfect, and still more expensive, than 
at the time of our great grandfathers. 

At first sight this assertion may astonish, yet it is true, as a 
little consideration will ap rove. ‘There is nothing like leather,” 
is a saying probably as old as the world, and still holds good, not 
only for all technical purposes, and more specially for machine 
belting, but also for numerous other uses, The process of tanning 
leather—if patented or otherwise—has undergone many changes. 
These generally relate, however, to lowering cost of production, to 
sae age. a more pleasing appearance and larger profits. But 

ardly any of such changes in tanning have produced any benefits 
to the durability of laaton, or any special advantages as particu- 
larly required for machine belting and other technical uses. 
The most inferior leather is often provided with fine, bright, 
smooth and _ solid-looking surface, and with a wonderfully 


rily an important change in their tough, fibrous construc- 
tion. A spongy expansion of the fibres takes place, and they are 
filled with tanning matter. This naturally produces the well- 
know dryness, inflexibility, and hardness, found in all of this class 
of leather, and the characteristic strength, density, and toughness 
of the hide is materally diminished. Such leather is often as far 
as possible impregnated by fatty substances, thereby not only 
producing anadditional weight, butalso for thetime an artificial soft- 
ness and pliability, which, however, is insufficient to fit a belt 
evenly and properly to the shape of a pulley and ‘‘ give it a good 
grip.” Slipping and grinding take place, and the belt not only is 
worked to its damage, but is unable to convey the whole power of 
the machine, and much fuel must consequently be wasted. 

By exposure to the weather, the artificial fatty substance 
diminishes, and in a damp atmosphere is replaced by moisture, till 
by saturation, flexibility is increased and the well-known ‘“‘stretch- 
ing” commences, and cutting the belt shorter from time to time 
becomes absolutely necessary, when what is usually called “all the 
stretch is out” the belt has become narrower, and is found for its 
short time of service already considerably well worn. In the mean- 
time machinery has often been stopped, and for hours at a time, 
during the adjusting of the belt, numbers of men have been idle, 
and steam and fuel has been wasted; but the belt has gained at 
least a good grip, runs well, and for the time all seems satisfactory. 
When, however, by a change of weather, moisture evaporates, the 
belt — becomes dry and naturally contracts, and in time bears 
so tight upon the pulley, that either the journals, the shafting, or 
the belt must suffer. Such changes, which are continually taking 
place, continually change the length of a belt, to which is added 
the exposure to heat, steam, fumes of acids, gas, &c. It may 
eusily be conjectured that the life of even a good honest tanned 
leather belt is not only rather short, but very expensive and 
troublesome during the time of its existence, although the . 
numerous remedies provided for all its ills, as belt syrup, tallow, 
rosin, &c., have been most liberally applied. 

It is true no one is surprised or often even complains at such 
trouble and expense and the short life of a belt, Nesiens it has 
always been so; it is the best we have and nothing better has ever 
been known. Of course we buy stretched belts even double or 
treble-stretched, but in most cases these are simply meaningless 
expressions, and not subject to any satisfactory proof. 
ubstitutes for leather belting are numerous, and have been tried 
in nearly all possible combinations of india-rubber, gutta-percha, 
hemp, fiax, cotton, hair, &c. Some do not stretch, others are 
unaffected by heat, many withstand moisture, cold, gas, &c., and 
for all nearly every requirement of a good belt is generally 
claimed. India-rubber, gutta-percha, and their various combina- 
tions suffer soon by blistering, scaling, wearing, &c., and all the 
others being in some way produced, woven, plaited, knitted, or 
otherwise, from threads, when only one of these threads or meshes 
breaks on the edge of the belt, a further unravelling soon takes 
place, the weak places enlarge, effectual repairs are impracticable, 
and such belt issoona thingofthepast. These substitutesfor leather 
belting have all one and the same shallow advantage, viz., their 
purchase price is less than leather, but in reality they are far more 
costly in comparison to the real worth and service. Their costly, 
short, and troublesome service is also no surprise to any one, as 
‘*we are used to it.” 

A good step forward in improvement involves the leather link or 
chain belting, for which the usually tanned belting leather, on 
account of its thickness and hardness, is most suitable. Its way 
of construction makes it very costly at purchase, but it is, never- 
theless, far more economical than any flat belting. Under all 
circumstances it is able to transfer the whole machine power 
without any loss, owing to its perfect grip, and it does not grind or 
slip, as it can be made arched, so as to fit completely the curved 
shape of any special pa , and its length, when once adjusted, is 
hardly ever materially affected by any change of temperature. 
Of course its excessive weight is a most serious drawback, more so 
when for use for other than very heavy machinery. Continual 
experience has proved in every instance that for machine belting 
‘* there is nothing like leather,” and it is unquestionably the most 
serviceable and economical in every way. Honest tanned leather, 
even as it is now, always retains a good value, though worn, torn, or 
badly damaged, or even when by brittleness rendered full of cracks, 
there is a possibility of its being patched and in some way repaired 
or worked over, so that even its pieces may still be of service, while 
for such repairs and further uses the numerous substitutes, when 
once injured, are entirely useless and valueless. 

We can, therefore, only look to leather for a remedy and improve- 
ment, the more so as in the hide, from which it is produced, we 
find in every respect all the qualities required for a most perfectly- 
working machine belt, which should furnish a better service and 
greater durability than we now obtain. It seems strange, that of 
the superior qualities found always in a good hide really so little 
is retained in the tanned leather for machine belting, and then 
only in an artificial and most weakened state, so that for this 
purpose now-a-days we have as crude and unsatisfactory a leather 
as we had in times iong past. 

The question is,—Is there a chance for improvements, and a way 
to retain in the belting leather such valuable qualities as are found 
in the green hide? If so, a far more economical and serviceable 
machine belt would be furnished than we can boast of having now. 

Stoke Newington, April 2nd. DORMANT. 








THE ‘‘CITO ANSPECT.” 


Smr,—Your correspondent “ Philologist,” commenting in your 
issue on 15th inst., on this subject—noticed in your issue of 25th 
March—asks ‘‘ What about ‘ anspect?’” and suggests that it may 
be a corruption of ‘‘ handspike.” He does so doubtfully, thinking 
it may be a “‘far-fetched” explanation. It would have assisted 
himself and your readers to a more correct judgment as to this 
had he gone into the philology of the German expressions for 
“hand” and ‘‘ spike,” and traced the process of corruption into 
the ‘“‘anspect.” I think his suggestion is too far-fetched, and, 
though hailing back to the middle—or dark—ages, I think I may 
be quite as near to the derivative or root of the word in recalling 
the fact that one of the ancient margravates under the Electors 
of Brandenburg was that of ‘‘ Anspach,” which, in 1469, passed, 
by the abdication of Frederick II. (Iron Tooth) to his brother 
Albert (Achilles), and from him in 1473 to his son Frederick the 
Fat. Further examination may reveal that ‘‘ Pétange,” where 
Mr. Cito the locksmith now lives, has some geographical relation- 
ship with the ancient margravate of Anspach.” 


Glasgow, April 19th. PHIL. O. SOFER. 





S1r,—Referring to the letter of your correspondent ‘‘ Philologist” 
in last week’s issue, I was certainly very much ‘‘ intrigued ”—as the 
French have it—by the word ‘‘ Anspect,” especially when I was 
gravely assured that it was English. I hada shrewd suspicion that 
it might be a corruption of ‘‘handspike,” but as the new word 
signifies so much more than the familiar nautical term, I preferred 
to retain ‘‘ Anspect,” while putting it between inverted commas. 
The inventor’s name Cito used in this way is as appropriate as that 
of the Paris electrician, Trouvé, who has invented so many applica- 
tions of electric force, 

It is very often the case that the French in adopting an English 
term give it a slightly different signification, as instance the 





increased thickness and weight, which in no way harmonise with 





the real value and qualities which these apparent perfections are 





popular song “‘ La le Tramway qui passe,” meaning the tram car. 
April 19th, THE WRITER OF THE ARTICLE, 
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H.M.S. BLAKE. 


THE new cruiser Blake was referred to at some length by 
Mr. White in his paper read at the last meeting of the Insti- 
tution of Naval Architects. We give above an engraving of 
the ship from an excellent photograph by Messrs. Symonds, 
marine photographers, of Portsmouth. The Blake is a high- 
speed cruiser. Her displacement is 9000 tons. Her intended 
horse-power is 20,000, but Mr. White states that when the 


MAJESTY’S FIRST-CLASS CRUISER 





BLAKE 











Blake was tried in November last, under conditions of 
restricted air pressure, the average power developed - during 
seven hours, when the trial was stopped as daylight was fail- 
ing, was 14,500 - horse power, with -42in. of water as the 
average air pressure. In the course of the seven hours four 
runs were made on the measured mile, the mean speed 
reached being 19°12 knots with 14,450-horse power. Mr. 
White gave the following interesting figures, which explain 
themselves :— 























Torpedo Medusa, Terpsichore, Edgar Blenheim, Atlantic 
Torpedo gunboat, 8rd 2nd lst Ist seen 
boat Sharpshooter class class class class * sae ve 
class. cruiser. cruiser. cruiser. cruiser. — 
Length, in feet oo eb bs Sh Oe) Be 20 oes we ibe 135 230 265 800 360 375 525 
OT ee ee ee ee eee ee ee 14 27 41 43 60 65 63 
Draught (mean) on trial 6ft. lin. Sft. Sin. 16ft. 6in. J6ft. 2in, 23ft Yin. 25ft Qin. 21ft. 3in. 
Displacement (toms) on trial .. .. 1. oe «2 ee « 103 735 2,860 3,330 7,390 9,100 11,550 
Indicated horse power—10 knots .. .. «.. «2 « « 110 450 700 800 1,000 1,500 2,000 
” 14 yy bs ee oh ae ws 260 1,100 2,:00 2,400 3,000 4,000 4,600 
> a “a 870 2,500 6,400 6,000 7,500 9,000 10,000 
> w» > oe ee a re 1,130 3,500 10,000 9,000 11,000 12,500 14,500 


The Blake draws 25ft. 9in., is 375ft. long and 65ft. beam. 
Her engines are by Maudslays. She was built at Chatham, 


and launched in 1889. She can carry 1500 tons of coal, and 
mounts two 9-2in., ten 6in., and sixteen 3-pounder guns. 











ADJUSTABLE LOCK AND WEIR. 


Ar different times various forms of movable dams and weirs 
have been brought forward, and many are used in France, 
as described in several articles in THE ENGINEER, vol. Ixvii. 
They have, however, received but little attention in this 
country. In 1889, Mr. A. F. Fowler, now of the Ribble 
works, invented an adjustable lock and weir. It has not 
been yet used on any English waterway, but its construction 
has recently been taken up by the Sphincter Grip Armoured 
Hose Company. The object of the invention is to provide a 
structure that shall at the same time provide a lock and 
weir to be used in canalising rivers, and which, it is claimed, 
can be erected at much smaller cost than a weir and lock 
constructed in the ordinary way. This lock and weir consists 








of two shutters placed parallel to each other across the river 
to be canalised, at a sufficient distance apart to allow of a 
barge being placed between them broadside to the shutters. 
It is intended that these shutters shall be made of steel 
frames planked with wood, and hinged to castings fixed in 
the masonry of the floor of the lock, the framework to be 
supported at the upper end by a wrought iron braced girder 
hinged to the frame and fitting at each end of the tension 
boom in steel keepers working in a circular groove in the 
abutments. The method of lowering the shutter is by first 
taking the weight of the girder off the keepers by means of 
lifting arrangements, and then throwing the keepers out of the 
grooves, allowing the girder to slide down until the shutter 
lies flat on the floor of the lock. 

The weight of the shutter and girder for a lock 98ft. 











wide is put at only thirty tons. Sluices are to be provided 
in the side walls for adjusting the level of the water in the 
lock chamber. The method of using this weir as a lock 
would be as follows :—Supposing in the case of a boat going 
down stream, the upper of the two shutters would be lowered, 
and the boat warped broadside on into the lock chamber. 
The upper shutter would then be raised by means of chains 
attached to winches fixed on the side of the lock. The water 
in the lock chamber would be lowered by the sluices to the 
level of the lower pond, the lower shutter would then be 
lowered, and the boat passed out. In the case of a single 
boat passing through, pen the upper shutter to be 
down, this might be done by one raising and one lowering of 
each of the shutters; but if a second boat were to follow, it 
would involve first the raising of the lower shutter which has 
been dropped to let the previous boat through, then the 
lowering of the upper shutter to let the second boat pass into 
the lock chamber, and again raising it, and lowering the 
lower shutter, thus making four movements of the shutters. 
Taking the most moderate dimensions that would be of 
any service, the lock must be at least SO0ft. to 90ft. in 
length, with an available depth of water of GJft., and & 
difference between the upper and lower pond of 6ft. This 
would make the upper shutter 90ft. long by 64ft. deep, and the 
lower 124ft. deep. ‘To raise such shutters with the number of 
men ordinarily available ata lock, if practicable at all, would 
take about half an hour. If the lower shutter is made to fall 
up-stream or into the lock-pit, the size of the lock chamber and 
the cost would be correspondingly increased. The placing 
of the barges in position would also be a work of difficulty 
and hazard. The boat going down must be brought athwart 
the stream broadside on to the lower shutter, which at the 
time is acting as a weir with the water flowing down the 
river running over it. The up-stream boat would have to be 
brought into position against the stream, and require very 
careful handling to prevent it either damaging the girder 
supporting the shutter or getting under the stream flowing 
over the top of the weir. With a strong current and wind 
blowing up or down stream, the time occupied in doing this 
would be considerable and the danger great. As no bye- 
wash is to be provided for flood water by this system, the 
whole of the water coming down the river would have to flow 
over the top of the shutters. To meet some of these diffi- 
culties, the sluices could be made of sufficient capacity to 
regulate the quantity of water flowing over the shutters, and 
steam power provided for raising and lowering the shutters, 
but this would add so much to the cost as at once to 
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remove the sole advantage claimed for this kind of weir, 
economy of construction. There are several other objections 
which could be pointed out to a navigable lock constructed on 
this principle, and, however ingenious the idea may be, it does 
not appear to carry with it that simplicity of construction 
and working which is essential to works subject to the rough 
handling of boats, and bargemen. 








VICTOR TURBINES. 


THE accompanying engravings represent six out of sixteen 
pairs of 25in. and one pair of 35in. horizontal Victor turbines, 
manufactured for the Combined Locks Pulp and Paper Com- 
pany, of Appleton, Wisconsin, for its new ground wood pulp 
plant. The working head is 22ft., and the centre of each pair of 
Wheels is placed about 11ft. below the surface of the head 
water in the supply canal. The wall shown on the right 
hand is one of the outer walls of the wheel house, and also 
constitutes one of the retaining walls of the supply canal. | 
Each pair of wheels is supplied through an iron feeder pierc- | 
ing this wall and entering the supply canal. It will be 
observed that each one of these eodes is provided with an 
alr pipe to prevent any danger of collapse, and is also sup- 
plied with a suitable head gate not shown, so that either pair | 
of wheels could be shut down at will without disturbing the 
remainder. Each one of the sixteen pairs of 25in. wheels is 
used for furnishing power to one pulp machine, which is 
attached directly to the water-wheel shaft extension, thus 
dispensing entirely with all intermediate gears, the speed of 
the turbines under that head being the same as the speed 
required for the grinder. Each one of these grinders is made | 
for wood 18in, long. The system‘of hydraulic pipes for fur- 
uishing pressure to these grinders is shown in the figure, 
and the pressure pump for furnishing these pipes is shown 
in the upper part of the engraving. The pair of 35in. 
wheels work independently, and one of them is used for trans- 
mnitting power to the wood preparing machinery, and the | 
other wheel is used for transmitting power to this pressure 
pump by means of a countershaft and belt. Allof the wheels 
_ placed on solid masonry, as are also the pulp grinders, so | 
that no difficulty is experienced in keeping everything in 
ages line. A staircase comes down about midway of 

€ turbines, all of which are placed in one row. The 
_ of view shuts out two pairs of these wheels 
— the foreground. Each pair of wheels is contained in 
poy flume, and each end of the flume is provided with a | 
i i elbow, which serves as a discharge for the water 
x eel trom each wheel into the draught tubes below the 
> and also affords a substantial bearing for the water | 

eel shaft, which passes through a packing gland, so 


|}in ordinary electric 


| electro-motive force being 2000 volts. 


arranged that the oil bearings are in plain sight, and drip 
pipes are provided for carrying off any leak water, which 
earaies might work out through the bearings. The sim- 
plicity, strength, and durability of the plant to the purpose 
will be apparent to any one familiar with such work. Every- 
thing is put up in the most substantial manner, and calcu- 
lated to develope the highest efficiency together with a 
minimum cost for repairs. 
a large number of engineers, all of whom have expressed 
their admiration for the design and workmanship. It is 
probably the most extensive plant of horizontal turbines ever 
furnished to one mill. 

These turbines were manufactured and the entire installa- 
tion carried out by the Stilwell and Bierce Manufacturing 
Company, for whom Mr. Frederic Nell, of 16, Mark-lane, 
London, is the foreign representative. 








THE COLOGNE ELECTRIC LIGHT STATION. 


GERMAN local authorities, and especially those which own 
the gas and waterworks, seem determined to combine with 


| these undertakings that of a central electric light station, 
| where the necessity for the latter exists. 


For instance, at 


Dusseldorf the municipality some time ago inaugurated its | 
| central station, which was briefly described in THE ENaI- 
NEER on the 30th October last, and now the Cologne Town | 
Council has electricity works in operation, whilst Bremen and | 


other towns are following out the same policy. The Cologne 
generating station, unlike that in Dusseldorf, has been 
erected on the grounds of the new waterworks, and by this 
arrangement the boilers which supply steam to the pumping 


| engines also furnish steam to the engines driving the dynamos, 
| thereby effecting a certain economy. Generally the working 


hours of the pumping engines can be arranged so that the 
load factor as regards the boilers may be much higher than 
stations. The alternating current 
transformer system proposed by Mr. A. Hegener, the former 
manager of the gas and waterworks, has been adopted as the 
most suitable method for the town, and it has been carried 
out by the Helios Company, of Cologne-Ehrenfeld. The 


| machine-room, which is 150ft. long by 50ft. wide, will accom- 


modate four steam engines, alternators and exciters. Of 
these, there are at present laid down three engines with the 
corresponding dynamos. The engines, which are of the 
Sulzer compound type, are each of 600-horse power, and are 
coupled direct to Helios alternating current machines, which 
in turn are directly connected with the exciting continuous 
current dynamos. The speed of the engines is 85 revolutions, 
and the alternators have each an output of 400,000 watts, the 
From the generating 


This plant has been inspected by | 
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station pass three cables, two to the principal lighting centre 
of the town and the other to the People’s Gardens. The 
cables are iron armoured, and about 12} miles in length. In 
the distributing centre there are arranged twelve sub- 
stations, which allow of certain lengths of mains to be dis- 
connected for making fresh house connections without affect- 
ing other sections. These are hardly sub-stations in the 
fullest sense of the word, as they are arranged partly in public 
buildings and partly let into the street walls. Each is in 
telephonic communication with the others, and also with the 
generating station. The telephone cables are contained in 
the same troughs as are the high tension mains, and it is 
claimed that the former are entirely uninfluenced by induc- 
tion from the latter. Connections with buildings are made 
direct from the high-pressure mains, a transformer convert- 
ing down to from 36 volts for arc and to 72 volts for glow 
lamps, and a Blathy watt meter being installed on the 
premises ofeach consumer. At present there arein use about 
10,000 incandescent lamps and a few arc lamps distributed 
among 154 private consumers. The normal charge for cur- 
rent is at the rate of 8 pfennigs per 100 watt hours, or say 94d. 
per 1000 watt hours. The fact that both the waterworks and 
the electric light station are under one management is expected 


| to result in not an unimportant saving, and it is anticipated 


that the undertaking, for which over £90,000 were voted in 
1890, will prove a remunerative enterprise. 








Roya INstTITUTION.—Professor Dewar, F.R.S., will on Thursday, 
April 28th, begin a course of four lectures on ‘‘ The Chemistry of 
Gases.” The Friday evening meetings will be resumed on April 
29th, when Dr. Benjamin W. Richardson will deliver a discourse on 
‘*The Physiology of Dreams.” 

THE INSTITUTION OF CIVIL ENGINEERS — NEWCASTLE - UPON - 
TYNE ASSOCIATION OF STUDENTS.—The last ordinary meeting of 
the session was held at the Durham College of Science, Newcastle- 
upon-Tyne, on the 13th inst, Mr. P. J. Messent, M. Inst. C.E., 
in the chair. A paper on ‘‘A Canal from the Tyne to the Solway ” 
was read by Mr. J. Watt Sandeman, M. Inst. C.E. The idea of 
such a canal originated some years ago, when the author was 
engaged to prepare a scheme and estimate for its construction. 
The first plan was to have an open cutting and embankments for 
the whole length, upwards of sixty miles, with a lock at either end, 
on account of the difference in tide level; for a considerable 
distance the cutting would be at a depth of 440ft. The estimate 
for this scheme is £43,000,000. A somewhat cheaper form would be 
for two parallel tunnels for fourteen miles in length at the deepect 
point, although this would cost £36,000,000. A description of the 
probable strata through which the canal would pass was given, 
and numerous plans were shown illustrating the sections and 
proposed locks. In the discussion which followed, the general 
opinion was that from an engineering point of view there would be 
no insurmountable difficulty ; but, except for Naval purposes, it 
would be unremunerative ; the time saved being only two days) 
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RAILWAY MATTERS. 


Tue Trans-African Railway, which has its starting 
point at St. Paul De Loanda, was opened for traffic on the 19th 
inst. as far as a point near Cazengy, a distance of 140 miles. 


On the afternoon of Easter Monday a great crowd of 
people pushed itself with crushing effect into the stairways of the 
Hampstead-heath Railway Station of the London and North- 
Western Railway Company. Eight people were killed, anda 
large number injured. It is said that this fatality has been several 
times predicted, the arrangements being very bad for a station 
where very heavy crowds have to be dealt with. 


Mr. O. S. Hott, who succeeds the late Mr. Edward 
Ross in the secretaryship of the Manchester, Sheffield, and Lin- 
celnshire Railway Company, has been for years the “‘ right hand” 
and principal assistant of the late secretary. He is very much 
esteemed by the officials in the company’s service, and by the 
general public, and is certain to make an admirable successor to 
one of the most efficient and courteous railway officials in the 
kingdom. 


In describing the 110 miles of Government railway 
now being constructed in the island of Sumatra, a French exchange 
says that the country is so hilly that important embankments have 
been made by utilising the adjacent streams for hydraulic trans- 
portation. Small canals, up to a few miles long, are made, and 
into them the labourers shovel earth, which the water carries to 
great distances down the steep slopes. Wherever an embankment 
is desired, they construct a bamboo dam, which permits the water 
to flow through, but precipitates the earth, gravel, sand, and other 
solids in a bank firm enough to sustain men and horses. The 
waste of material is said to be from 25 to 30 per cent. 


THE extent of the tramway street railroad interest in 
the United States may be estimated from a recent report, which 
states that there are 5783 miles of such roads in operation, having 
32,505 cars and employing 70,764 men. The total number of 
passengers carried last year was 2,023,010,202; being 349,820 per 
mile of road worked and 62.237 per car. Philadelphia is the 
leading horse-car city, having 277 miles of street railroad; Boston 
(including Lynn and Cambridge) is second, with 238 miles; Chicago 
third, with 193 miles; New York fourth, with 181 miles, Four 
other cities have.over 100 miles each: Brooklyn, 173; St. Louis, 
115; New Orleans, 113 ; and Baltimore, 101 miles. 


A GERMAN railway engineer, taking for his text the 
paper by Mr. Petri, engineer attaché of the German Embassy at 
Washington, which, the Railroad Gazette says, set forth the great 
economy attained by increasing train 1 in this country, 
discusses the policy which should be followed on the Prussian 
State railroads, and comes to the conclusion that they should 
increase the speed instead of the load of freight trains from the 
present standard of about fourteen miles per hour to twenty-eight 
miles an bour. He calculates the expenses per car mile at the 
higher speed one-fourth less for repairs, and only one-fifth more 
for fuel than at the present speed, and shows an enormous saving 
in wages and interest, though he allows three-fourths more cars 
per train at the low speed. 


In a recent article in the Organ fiir die Fortschritte 
des Eisenbahnwesens Mr. von Borries states that the number of 
compound locomotives in use or being built increased during the 
year ending November Ist, 1891, from 1034 to 1358. In Russia 
alone the number has increased from 32 to 155. He believes that 
compounds will ultimately be adopted for all ordinary traffic, and 
that their adoption is only a matter of some experiment and the 
overcoming of personal prejudice. A brief account is given of 
trials of high speed two-cylinder compound locomotives, built 
about a year ago. These engines weigh about 50 tons; the 
cylinders are 17°7 and 25-6in. in diameter by 23-6in. stroke. The 
driving wheels are 77‘2in. in diameter ; the grate surface is 21°5 
square feet, and the heating surface is 1206 square feet. In one 
test one of these engines hauled a train of 14 cars (37 axles) 
weighing about 242 tons, a distance of 67 miles in 92 minutes, 
which, allowing four minutes for stops, gives an average speed of 
46 miles per hour. The tractive horse power, as calculated by the 
formula for train resistance—2°4 + (V2 + 100) is 715. The vacuum 
in the smoke-box was from 3°9 to 4°7in. of water. In another trial 
a distance of about 40 miles was run in 54 minutes, with a train 
of 12 cars (34 axles) weighing 220 tons. With the same allow- 
ances as before, this is equivalent to about 48 miles per hour and 
640 horse-power. These are said to be the best results obtained 
in Europe to date. 


A RECORD of train accidents in the United States in 
February includes 85 collisions, 115 derailments, and 12 other 
accidents, a total of 212 accidents, in which 44 persons were killed 
and 103 injured. These accidents are classified by the Railroad 
Gazette as follows :— 


oie : Crossin; 
Collisions. Rear. Butting. cata 2 Total. 

Trains breakingintwo.. .. 11 — ‘ i. 8 
Misplaced switch .. .. .. 3 2 Z « 7 
Failure to give or observe 

SE. she’ Mew) ems: bis... Oe 3 2. 
Mistake in giving or under- 

standing orders .. .. .. 1 5 — .« 6 
Miscellaneous .. er 15 1 4 .. 2 
Unexplained 15 1 14... «= 80 
Total 50 2s... Ba. & 


Derai!ments:—Broken rail, 9; loose or spread rail, 8; defective 
switch, 6; defective frog, 1; broken wheel, 3; broken axle, 5; 
broken truck, 1; fallen brake beam, 5; broken draw-bar, 5 
broken car, 1; boiler explosion, 1; misplaced switch, 5; runaway 
train, 1; unfastened switch, 1; failure in signalling, 2; too quick 
application of brakes, 1; bad loading, 1; animals on track, 3; 
landslide, 2; washout, 1; ice or snow, 1; malicious obstruction, 3; 
accidental obstruction, 4; unexplained, 45;—115. Other acci- 
dents:—Boiler explosions, 2; broken side-rod, 1; cars burned while 
running, 4; various breakages of rolling stock, 2; other causes, 3; 
—12. Total number of accidents, 212. 


Tue New York Central and Hudson River Railway 
Company is about to build extensive shops at Buffalo. The com- 
pany has 100 acres of land between Grimesville Station—Lancaster 
—on the east and the Transit-road on the west, and situated on the 
northerly side of the Central Railroad, and the construction of 
works here will be commenced at once, which will cost 600,000 
dols. to begin with, and will be finished and ready for occupation 
by July 15th. They will at first be used for the repair of locomo- 
tives, but will be built with a view to the construction of new loco- 
motives, and eventually will be used for the latter purpose as well 
as for repairs. About seven hundred men will be employed, but 
the capacity of the shops will be 1200 to 1500 men, and this num- 
ber will be employed in course of time. The buildings will consist 
of two erecting shops, A and B, 70ft. by 60ft. each, with acapacity 
of fifty engines, twenty-five each; a blacksmith shop, 80ft. by 
252ft.; machine shop, 80ft. by 360ft.; boiler-room, 36ft. by S80ft; 
pattern shop and store room, 50ft. by 144ft.; casting storage shed, 
50ft. by 150ft.; offices and storehouse, 50ft. by 144ft.; boiler shop, 
90ft. by 360ft.; boiler iron shed and blacksmith shed, 20ft. by 
360ft.; transfer table, 80ft. by 527ft. The plans for the buildings 
are all ready and bids are now being taken. The superintendent of 
motive power and rolling-stock estimates that an average of sixty 
locomotives can be thoroughly overhauled permonth, Thenewshops 
will probably be the most complete of their kind in the country. 
They will be fitted with transfer table to be driven by electric 
motors, Each of the erecting shops will be furnished with electric 
travelling cranes of 60 tons capacity, and will be fully equipped 
with the latest approved machinery and appliances. 





NOTES AND MEMORANDA. 


Last week in 88 great towns of England and Wales the 
deaths registered corresponded to an annual rate of 20°9 per 1000 
of their aggregate population, which is estimated at 10,185,736 
persons in the middle of this year. 


In London, 2187 births and 1590 deaths were registered 
last week. Allowing for increase of population, the births were 
543 and the deaths 142 below the a numbers in the corre- 
sponding weeks of the last ten years. The annual death rate per 
1000 fell to 19°4. 


A woopEN fly-wheel, 30ft. in diameter, has been erected 
at the Amoskeag Mills, in Manchester, N.H., to replace the one 
destroyed in the accident of October 16th last. An American con- 
temporary says, this wheel has a wooden rim made of ash and 9ft. 
wide carried on two sets of cast iron arms, twenty-four in all. In 
the test it was run up to seventy-six revolutions per minute. 
Power is taken from this wheel by means of two 5lin. belts. The 
old wheel was all iron, and weighed 116,000 lb.; the new wheel 
weighs 100,000 Ib. 


THE condition of the river water supply to London 
during the month of February was throughout entirely satis- 
factory. In the case of the Lea-derived water supplied by the 
East London Company, the mean amount of organic carbon was 
found to be only ‘125 part, and the maximum about *157 part in 
100,000 parts of the water. In the case of the Thames-derived 
supply, the mean amount of organic carbon was only ‘137 part, 
and the maximum, in any single sample examined, ‘151 part in 
100,000 parts of the water; as against a mean of ‘158 part, and 
maxima of ‘189 and -204 parts in the previous month’s supply. 


In many saw mills the sawdust is taken away by 
Pp tic pipes ted to a fan which delivers to the boilers. 
The lower part of the saw runs in a bopper, the bottom of which 
is connected with a pneumatic system of pipes. For most pur- 
poses this is sufficient, but the back of the saw usually throws up 
a good deal of fine dust in spite of the air suction, and especially 
if hard and very dry wood is being worked. This has now been 
overcome by a recently patented invention for admitting the air to 
the saw hopper in such a way as to cause it to impinge on the sides 
and teeth of the saw, and thus give it an air blast washing. 


Durine the fiscal year ending June 30th, 1891, Canada 
imported 1,598,855 tons of bituminous and 1,399,067 tons of 
anthracite coal. Of this quantity only 36,002 tons of bituminous 
coalcame from Great Britain. The distribution of this imported coal 
was as follows:—To Ontario, 1,510,411 tons; to Quebec, 72,880 
tons; to New Brunswick, 4491 tons; to Manitoba, 9788 tons ; to 
Novia Scotia, 28 tons; and to British Columbia and North-West 
Territories, 1257 tons. In the same year Canada exported 833,684 
tons of bituminous coal, of which Novia Scotia furnished 173,105 
tons; Quebec, 10,232 tons; and British Columbia, 647,508 tons. 
The North-West Territories also shipped 2232 tons. Of this 
product 25,940 tons went to Great Britain, 3397 tons to New- 
foundland, 12,266 tons to the Sandwich Islands, and 682,705 tons 
to the Pacific coast of the United States, the latter being the output 
of British Columbian mines. 





AccorDInG to Mr. Giron’s paper, recently read before 
the Engineers’ Club, Philadelphia, little effort has been made to 
develope the manufacture of cement in the United States. The 
materials for manufacture are as difficult to handle as in Germany, 
and the processes are similar. The process requires about eight 
days, and demands great care to produce a uniform product. The 
cost of the system is too great to make it successful in America. 
The process used in the Portland cement works at Coplay, in 
Pennsylvania, has entirely revolutionised the science of cement 
making. Atthat factory the raw compound is burnt in a powdered 
condition while travelling in an inclined rotary furnace in an 
intensely hot petroleum flame, and a few hours is sufficient to 
finish the process. The cement is guaranteed to stand 400 1b. in 
seven days, 500 1b. in a month, and 600 Ib. in three months, and to 
leave no more than 10 per cent. residue on a No. 80 sieve. 


At a recent meeting of the Geological Society, a paper 
on the new railway from Grays Thurrock to Romford, sections 
between Upminster and Romford, was read by Mr. T. V. Holmes. 
In the Hornchurch cutting of the new railway, boulder clay, of 
which about 15ft. is seen, rests upon the London clay near the 
100ft. contour-line, and is overlain by 10ft. to 12ft. of sand and 
gravel. The author gives reasons for inferring that this sand and 
gravel belongs to the oldest terrace of the Thames Valley gravel 
occurring in this district, and states that it demonstrates the truth 
of Mr. Whitaker’s conclusion that the Thames Valley deposits are 
(locally) post-glacial, or newer than the local boulder clay. After 
the reading of this paper the president said that geologists were 
much indebted to Me. Holmes for drawing attention to this 
interesting section before it was too late. Amongst the many 
points arising from the discovery of boulder clay at less than 100ft. 
above Ordnance Datum was one as to the probability of the pre- 
glacial age of the Thames Valley system. 


Weritinc on the wear of brick pavements to the 
Engineering Record, Mr. F. A. Dunham, city engineer of Dunkirk, 
N.Y., says ‘‘the brick pavement put down during the past year has 
proved satisfactory in every way, and the taxpayers are anxious 
for more of it. e kinds of brick used are the Park Fire-clay 
Company’s, of Beaver County, Pa., and the American Fire-clay 
Company’s, of Toronto, O. e Brady’s Run brick will also be 
extensively used during the coming year. I consider brick for 
business streets in small cities far preferable to macadam. If 
properly put down on a concrete foundation 6in. deep, it should 
last for from fifteen to twenty — without much repairing. Of 
course, in time the corners will wear off as will those of the best 
blocks used. The cost of the brick pavement so far will average 
about 2°30 dols. per square yard. The present year we propose 
putting down some on a broken stone foundation, which will 
reduce the cost to from 1°75 dols. to 2 dols. per square yard. I 
prefer a concrete foundation, bat think if carefully put in and 
thoroughly rolled the ballast foundation will be all right, especially 
on streets where the travel is light. I would oppose anything but 
a concrete foundation for a business street, or a street with heav 
carting. The cost to property owners fronting on the street will 
average about 6 dols. per frontage foot.” 


Tue drift beds of the North Wales and Mid-Wales 
coast recently formed the subject of a paper by T. Mellard Reade 
before the Geological Society. This paper is a continuation of 

pers by the author on the drift beds of the North-West of 
England and North Wales. The author first treats of the Moel 
Tryfaen and other Carnarvonshire drifts. He describes the drifts 
of the coast and coastal plain, connecting his observations with 
those of the Moel Tryfaen drifts. An important feature of the 
investigation is the numerous mechanical analyses of the various 
clays, sands, and gravels. In all the samples but one a large pro- 

rtion of extremely rounded and polished quartz grains have 
ion found, which the author maintains to be true erratics, and a 
certain sign of marine action. He shows that the Moel Tryfaen 
marine sands are in part overlain by typical till, composed almost 
wholly of local rocks with a smal] percentage of clay, whereas the 
sands and gravels are full of erratics, including rocks from Scotland 
and the Lake District, numerous flints, carboniferous limestone, 
and crystalline schists. Throughout the drifts of the coastal plain 
he has found a greater or less a. of granite erratics, as well 
as, in many cases, minute rolled-shell fragments. He maintains 
that these drifts are the results of two opposing forces, one 
radiating from Snowdonia, and the other acting from the sea to 
the southwards, and their characteristics change as the one or the 
other force preponderated, 








————— 
=—=—=———. 
MISCELLANEA. 
Mr. H. C. Powe.t, who for the last ten years h 
managed the well-known works of Mr. Thomas Powell, hen 


now a French company, has joined the staff of the Worthj,,..” 
Pumping Engine Company, London, 'rthington 


In a paper contributed to the current number of th 
Journal of the Franklin Institute, Professor Lewis . 


argues strongly in favour of the construction of a ship um 
between New York and Philadelphia, connecting the Delaware pe 


Raritan rivers, 
Tue electric launch constructed by Messrs. Woodhouse 
and Rawson at Chiswick for the Southport Corporation, for use 
their artificial lake was, we are informed, running during the 
Easter holidays with remarkable success. This boat—the Bonnie 
Southport—will seat forty persons, is 38ft. 5in. long, has 7ft Gin. 
beam, and draws about 2ft. 3in. of water. She is carve) built of 
bright pom gs with a large counter, and is propelled by 
5-horse power ‘‘W. and R.” motor. ° 


Tue New York Times of the 20th inst. (Reuter 
telegraphs) publishes a telegram from Boston announcing that the 
Norway Steel and Iron Company, once the largest concern of the 
kind in the country, has ceased to do business owing to the present 
tariff. The journal adds that Mr. Albert Geiger, one of the 
stockholders, declares that the excessive taxation of raw materia] 
has caused the eo 4 to close its works, He is further repre- 
sented to have remarked, ‘‘We are the victims of rich pro- 
tectionists,” 


In a recent number of the Philosophical Magazine, and 
in a paper on ‘‘ Measurement of Light Intensity by the Expansion 
of Chlorine,” by A. Richardson, the author has confirmed udde’s 
observation that when chlorine is ex to sunlight an expansion 
of the gas occurs, which is independent of direct heating effects 
due to the light; and that the volume to which the gas first expands 
is maintained during exposure, provided that the intensity of the 
light remains constant, contraction to the original volume taking 
place when the gas is shaded. 


An account of several American iron and steel works 
visited by the members of the Iron and Steel Institute during their 
late visit to the States, was laid before the South Staffordshire Insti- 
tute of Iron and Steel Works Managers at Dudley, on the 9th inst., by 
Mr. W. Farnworth, F.G.S., of the Swindon Ironworks, near Dudley 
in the form of a paper entitled, ‘‘The Iron and Steel Institute in 
America: Sketches and Incidents of a late Journey to the United 
States of Canada,” and at the conclusion of the prcceedings a 
cordial vote of thanks was passed to the author. 


THE discovery of diamonds in meteoric iron is decribed 
by A. E. Foote—Amer. J. Sci., 42:—In 1891 a meteorite was 
found near Cafion Diablo in Arizona, and was thought to form 

of a vein of metallic iron. The largest mass discovered 
weighs 201 lb., and has a somewhat flattened rectangular shape 
showing deep pits, three of which pass entirely through the iron. 
One other large mass was found weighing 1541b. A mass weighing 
40lb. was broken in pieces with a trip hammer, and it was in 
cutting one of the fragments of this mass that diamonds were 
discovered. The diamonds are black and white, their nature 
being established by their hardness and indifference to chemical 
agents. Carbon in the form of a pulverulent iron carbide occurs 
in the same cavity with the diamonds, The proportion of nickel 
in the general mass is 3 per cent. 


Tue International Alcohol Exhibition, of which we 
recently gave notice, will be opened next month in Paris, under 
the patrenage of the Minister of Agriculture, a comprehensive ex- 
hibition of all the industries connected with fermentation, com- 
prising viticulture, distilling, brewing, cider-making, &c. The vast 
machinery palace of the great Exhibition of 1889 will be devoted 
to this show, which is expected to prove a great attraction to 
visitors throughout the summer season. France will necessarily 
have the lion’s share in the representation of the industries con- 
nected with her production of wines, eau-de-vie, liqueurs, beer, 
cider, sugar, Xc. Not only products, but processes, machinery, 
and implements will be exhibited. There will be complete instal- 
lations of distilling, brewing, and cider-making plant, so that the 
public may trace the production of alcohol from its beginning. 


AN inquiry was held on Tuesday last, the 19th inst., 
by Mr. Arnold Taylor, the Inspector of the Local Government 
Board, at the Town Hall, Worthing, when the scheme for 
ag! sea defences for the frontage of iene was considered, 

r. R. F. Grantham, M. Inst. CE, explained the plans and 
estimates, and the features of the proposed system of groynes. 
The system when carried out, together with a series of similar 
groynes, erected some years ago to the eastward of Lancing, will 
form a complete defence fora length of frontage of about two 
miles. The groynes are generally about 300ft. long, and are placed 
at from 400ft. to 500ft. apart. It is claimed for this system that 
it is the most economical form of defence in such situations, 
costing about 12s, per lineal foot of frontage. The inspector, we 
are informed, determined to r d tion for a loan for 
the purpose, 


Ar a recent sitting of the Labour Commission, Mr. T. 
Corbett, who represented the brickmakers of Nottingham, said : 
‘In summer we work 544 bours for three months; in winter we 
work 47 hours for three months; the average for the year is 74 
hours per day. Our standard rate for the common labourer is 
54d. per hour, for the brick setter 6}d., and 57d. for the man who 
draws the brick out of the kiln. It is all machine work now. The 
machines in Nottingham already can make 1,000,000 bricks a week. 
Allowing a man to make 10,000 hand-made bricks a week, the 
machines have knocked out 100 of our skilled men, There are ten 
machines in Nottingham. At present with the machine nine men 
and eight boys make 110,000 bricks a week; the hand process 
would occupy fifty menand boys, Wagesare better now than they 
were before we had a union, but they are not so good as they were 
a few years ago, when the trade was at its best. There are 7000 
houses to let in the borough of Nottingham. I should like the law 
to make it compulsory for houses to be built with hand-made 
bricks. With machinery-made bricks the house is always damp. 
No paper will stick to the walls. Machine-made bricks are 25s. a 
thousand, hand-made ones 27s, a thousand. The average wages for 
men were 17s, a week.” 








CLosELy succeeding the development of the electric 
railway field, says the Electric World, has come the exploitation of 
electric mining, which is now going on apace. ‘‘A new de 
ment of work has opened up, however, that in some respects 
combines the features of the other two departments of work, 
and bids fair to equal either in importance and magnitude. 
We refer to the use of electric power in mills and factories, 
with the object of driving elevators, locomotives, fans, shaft- 
ing, tools, machinery, all from a central station that may 
also furnish light. Plants of this kind are springing UP 
right and left, and the article that we publish on the 
successful utilisation of electric power on these lines at the big 
Edison Schenectady Works emphasises the extent to which - 
new departure has already been carried as a mechanical an 

ic revoluti Here, for example, in works covering 
not less than twelve acres, and employing from 3500 to 4000 men, 
we find nearly fifty electric motors of a capacity of about 1500- 
horse power, delivering power on the call and with instant regule: 
tion at the generating point. And so it goes—in tile works “1 
Zanesville, & ; in roller mills at St. Paul; in the Fraser 40 
Chalmers shops in Chi ; on the World’s Fair grounds; ‘ll 
candy factories at New Haven, breweries at Milwaukee, and 4 
along the line of American industry.” 
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—— 
A SUMATRIAN RAILWAY. 


As intimated in our issue of February 26th, when com- 
renting on the excellent paper of Mr. H. J. Hooze, one of 
the mining engineers in the service of the Dutch Government 
in Sumatra, we DOW give a brief account of the railway 
nterprises suggested or in progress in that island. The 
pss character of the island of Sumatra is too well 
Feown to need recapitulation here, but we may remind our 
yeaders that in superficial extent it is twelve and a-half times 
the size of Holland, and is becoming daily of increasing 
importance owing to its favourable situation in relation to | 
the great ocean thoroughfares of the East, and on account | 





harbour. From this point forward the scenery traversed by 
the railway is grand and beautiful, and a height of 2610ft. 
above sea level is reached near the town of Padang-Pandjang, 
which is only a little over nine and a half miles distant from 
Kajoe Tanam; but in this portion of the line the grade is 
1 in 17, and in a certain part of it the rack line has been 
introduced. The next four illustrations show the cha- 


| racter of the country, and the method of working in this 


section of the railway. The first of these illustrations 
shows a temporary wooden bridge, erected for the 
construction of the first railway bridge over the river 
Anei. The next illustration represents an iron bridge a little 
over 132ft. in length, crossing the river Anei near the falls of 


The general direction of the railway from Solok to the coal- 
field, near the village of Moeara Kalaban, is north-east. 
Firstly, the line follows an eastward direction over an alluvial 
plain to Sawah Lawas, thence goes northward to the valley of 
the river Soengei Lassi, a tributary of the river Oembilin. A 
scene in this valley is depicted in our next illustration, which 
is a view in the valley between the Soengei Lassi and the 
Soengei Loengkang rivers; to the right is the cart road, on 
the left the cuttings on the mountain slopes for the railway, 
and between the two the river. The valley is slightly hilly 
;and granitic, but towards Kalaban dirorite mountains 
| 1000ft. high obtain, and in the neighbourhood of Moeara 
| Kalaban picturesque precipitous sandstone mountains belong- 





of the special adaptability of its soil for tropical agriculture, | Ajer Mantjoer. The houses slightly to the left are those of the | ing to the coalfields are met with; but workable coal seams 
and partly also for its mineral wealth in coal and kerosene. | European staff of that section of the railway, whilst the | are not encountered until these mountains are traversed and 


In the northern portions of Sumatra private enterprise | 
has already introduced railways into the province of Deli, | 
The best known and most promising districts of Sumatra | 


construction of the railway alongside, and, in fact, in the 
bed of the river, is seen in the fourth illustration. To effect 
this the river has been diverted to run through a tunnel. In 


| the valley of the Loento, another tributary of the Oembilin, 
| entered. Moeara Kalaban is fourteen miles distant from Solok, 
and in this stretch the line takes a maximum incline of 1 in 50. 


at present thoroughly explored are, however, the central and | the next plate the construction of an iron bridge is seen in | From Moeara Kalaban the line ascends the mountain slopes ; 
southern portions, and it is in these portions the Dutch | progress. This is the third bridge over the river Anei, and is | then is to penetrate a tunnel 8994 yards long, now in course 


Government are contemplating the construction of a trunk 
line of railway with various branch lines. Our map showing 
this portion of the island is reduced and taken from a large 
map of the island constructed by Mr. R. A. Eekhout, one of 
the Government staff of engineers, to whom also we are 
indebted for much information, and published by Mr. J. H. 
Schmiill in December last. This map was presented to the 
Dutch Royal Geographical Society in recognition of the | 
arduous and incessant exertions with which they have | 
endeavoured during eighteen years to extend the scientific | 
and practical knowledge of 

Greater Holland under the aed 


over 183ft. long, and more than 118ft. above the river. After 
leaving Padang Pandjang the railway divides into two 
branches, the one runs northward to the town of Fort de 
Kock between the volcanoes Singalang and Merapi, ascend- 


ing until the summit between the two volcanoes is crossed | 
at a height of 3846ft. This branch opens up the whole of the | 


Padang Highlands. 


Our next view is on this branch, and represents the | 


so-called ‘‘ Devil’s Bridge ” completed, with a passenger train 


crossing it, and with the ordinary highway shown in the. 


of construction, and which will end in the Loento Valley at 
| a distance of about 1944 yards from the mine. The railway 
| is then to descend to the last station, Sawah Loento, and is 
| to be prolonged from there, a distance of 800 or 900 yards, 
by a rather sharp curve, to the mine. Our remaining illus- 
trations are intended to give our readers an idea of this 
| latter part of the line. The first of these, the eighth of the 
series, shows the encampment before the tunnel near Soengei 
Kalaban, with the European overseer’s house slightly to the 
right, workshops and temporary railway in the foreground, 
and houses for native work- 
men to the left in the back- 





tropics by means of geo- Q 
hical expeditions in c 
the Dutch East Indies. In 
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this map the various pro- 
yinces are indicated by 
name and by fine broken 
lines, while the capital 
towns and places of minor 
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ground. The tunnel is on 
the right, and is better seen 
in the next view, where also 
a machine shop is shown in 
course of construction. The 
valley of Sawah Loento is the 
subject of the next view, the 
coal workings being to the 






































importance are shown in ee 14 pak left on the more distant 
proportionate prominence. - a heights; and the valley 
The heavy lines indicate — oe eastward from Goegoeg 
the railways. That from BATOR » Pandjang, where coal has 
Padang to Fort de Kock nae 9 been taken out for use 
and Solok is in course of EILAND — é during the construction of 
rang nag | hog Pg ns ee rao ~ a = ee ~ 
line from Solo ia e succeeding plate; whils 
Sriindrapoera, near the east ic. finally we give a view of part 
coast of eneten, and only oe cee 2 of rid seam of coal ok, 
afew miles from Singapore, +, 2 % as we stated in our notice of 
follows the route for the a A 2 NS the — of February, is 
acgrotiene yp md Folk, igg Se "tp moon PAINAN ® . Hap oa Mitites, Neer od ant 
inspected by the chief engi- Var .\& fn without requiring a shaft for 
neer, Mr. Yzerman, last ier Se s working. The whole railway 
year, whilst = ay lines a mis ¢; = gonuet! jo > Sypouey P sagh gauge 
running southward repre- See eae of 3}ft., now the stan 

sent the projected trunk 4 type for all the new railways 
line sing through the _ ae in Java and Sumatra. 
southern part of the island “A " \ For working the coalfields, 
to Telok-Betong, with the Pi —— wagons weighing 3 tons, with 
branches east to Palem- Cy ; a capacity of 6 tons, will be 
bang and the east coast, ite employed, and it is contem- 


and westward to Benkoelen NASSAW 





on the west coast. The first ; 
portion of thisscheme forms sill ine \ 
the subject of the .present f 
article, and although appa- 
rently insignificant, is really 
quite a considerable engi- £ 

neering undertaking. Itis & 
chiefly intended to serve va% 





BENKORLEN 





the Oembilin coalfield to F 3 
which we alluded in the & 
notice already referred to, Cc 


but will also carry passen- 4 


gers—in fact, the portions 
completed are already 
utilised for that purpose. 


plated to commence opera- 
tions with an annual output 
of 100,000 tons, which will 
necessitate the running of 
fifty-four wagons daily ; these 
will be distributed and de- 
spatched in the following 
manner :—On the first sec- 
tion from the mines to Solok, 
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Thirdly, it has a special 
significance as the first 

of the great trunk line 
system. Its length is or 
will be ninety-four miles, 
for although the Oembilin 
coalfield is only thirty- 
eight miles in a direct line 
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seventeen miles, six trains 
of nine wagons with a speed 
of nine miles an hour; on 
the second section, Solok to 
Batoe Tabar, length twenty- 
one miles, two trains of 
twenty-seven wagons, with a 
speed of twelve miles an 
hour; on the third section, 
Batoe Tabar to Padang 
Pandjang, eleven miles, four 
trains of thirteen to fourteen 
wagons each, with a speed of 
nine miles per hour; on the 
fourth section, Padang Pand- 




















from the coast, yet, owing 




















jang to Kajoe Tanam ten 





to the highly mountainous 

character of the country, 

great detours have had to be made, and even then it has 
been found necessary to introduce the rack railway 
system on parts of the line. 
course of the line from the coast to the Oembilin coal- 
fields. The line starts nearly two miles to the south of 
the town of Padang, in Queen’s Bay — Koning-innebaai 
on the map—which is semicircular in form, with a radius 
of about 4000ft., and with the opening turned to the 
south. The eastern and western promontories rise perpen- 
dicularly out of the sea to a height of 270ft., and consist of 
volcanic rocks, but coral reefs exist alongside these rocks, 
and there are two little coral islands in the bay. The area and 
depth of this bay are sufficient for a fleet of large steamers, 
and piers and quays have been constructed in the western 
part, in order to provide constantly a safe and secure anchor- 
age. This harbour, named Emma Harbour, after the Queen 
Regent of the Netherlands, is to be provided with all the 
necessary adjuncts for the accommodation and use of 
steamers and other vessels, including a magazine for coals, 
of 4000 tons capacity, connected by a viaduct with a coal-tip 
constructed with spouts as at the coal staithes of the north- 
east coast of England, so as to enable steamers to obtain 
their coal cargo either direct from the railway wagons or 
from the magazine. Our first illustration on page 342 is a view 
on Queen’s Bay, where the railway begins, showing the quarries 
from which stone was blasted by dynamite for filling up the long 
breakwaters, sea walls,and quays. After rising 40ft. the railway 
runs from Emma Harbour in a north-western direction to the 
town of Padang, the capital of the west coast of Sumatra, 
with @ population of 25,000 inhabitants. Leaving this town, 
the railway passes straight through a stretch of alluvial 
country to the village of Loeboeg Aloeng, where it bends to 
the north and ascends the valley of the river Anei, with 
granitic and schistose rocks on the right and marine diluvium 
on the left, and reaches the town of Kajoe Tanam, which is 
situated 480ft. above sea level and thirty-five miles from the 


We shall now follow the | 


MAP SHOWING RAILWAYS OF SUMATRA 


| foreground. This bridge is about 33ft. above the roadway, 
| and 82ft. above the river. The other, the eastern, branch of 
the railway leads to the Oembilin coalfields, and descends 
from Padang Pandjang somewhat sharply, 1 in 33, for a 
distance of nearly eleven miles, firstly, in an eastern, and 
afterwards in a south-eastern direction, until the village of 


completely in volcanic material. 
water, 27°67 acres in extent, 894 ft. in depth at the deepest part, 


River, ultimately emptying on the east coast of Sumatra into 
the Chinese Sea. The railway now follows the northern and 
western shores of this lake, and after a nearly straight run 
of about 204 miles over volcanic or alluvial or diluvial 
ground, reaches Solok, crossing the Oembilin river at Moeka- 
Moeka, near the northern end of the lake. Solok is 1290ft. 
above sea level, and to reach it the railway has to traverse a 
distance of seventy-six miles—half the circumference of an 
ellipse of which the minor axis is the direct distance of 
Emma Harbour from Solok, a length of twenty-three miles. 
According to a previous scheme it was proposed to follow this 
axis in building the railway; but then it would not have 
been possible to cross the Barissan mountains at a lower 
level than 3666ft.; it was therefore intended to effect the 
passage of this mountain chain by a tunnel 153 yards in 
length, at an altitude of 3465ft. above sea level. By this 
scheme the length of line between Emma Harbour and 
Solok would have been forty-six miles, which, by the intro- 
duction of two miles of rack line on the Rigi system, with an 
inclination of 1 in 5, might have been reduced to thirty- 
eight miles. The scheme adopted—the one now under con- 
sideration—is, however, preferable and more practical for 
drawing coal, for improving communication in this part of 
Sumatra, and for joining and extending the projected trunk 
lines. 








Batoe Tabar is reached. This section has been constructed | 
Batoe Tabar is situated at | 
the northern end of the Lake of Singkarah, a fine stretch of | 


and 1206ft. above sea-level ; the water drains intothe Oembilin | 


miles, six trains of nine 

wagons each, with a speed 
of six miles an hour; and in the fifth section, Kajoe 
Tanam to Emma Harbour, thirty-five miles, three trains 
of eighteen wagons each, with a speed of twelve miles 
an hour. The whole length of the railway, about ninety- 
four miles, can thus be traversed by the wagons in about 
ten hours, without taking into consideration the time 
occupied in dividing and making up the trains. on the 
different sections. The initial capacity of the railway will 
therefore not be great, and the transport of coals will 
| moreover be expensive ; these difficulties, however, cannot be 
avoided in such a very mountainous region. The first coal 
to be worked will be that in the true Soengei Doerian coal- 
field, and will be undertaken, like the completion of the 
railway and harbour, by the Government. It is anticipated 
that the first shipment will be brought to Emma Harbour 
in the course of the year 1893. The illustrations are from 
photographs kindly placed at our disposal by Mr. Eekhout, 
and taken by Mr. T. Delprat, engineer of the Sumatra 
Government Railway. 








THE sewage of Whitby and Ellesmere Port, Cheshire, 
has recently been completed by the Wirral Sanitary Authority. 
The work was rendered all the more necessary by the great increase 
in the population of Ellesmere Port, through the construction of 
the Manchester Ship Canal. The sanitary condition of the place 
was becoming exceedingly defective. The total length of the 
sewers constructed is about 5000 lineal yards. They are laid with 
stoneware pipes, supplied by Messrs. Doulton and Co., ranging in 
diameter from Yin. to 18in., and provided with Stanford’s joints. 
Flushing tanks and all other modern appliances are provided, and 
the manholes are furnished with deodorising baskets filled with 

olarite. The work, which has cost £4250, was designed by Mr. 

harles H. Beloe, M. Inst. C.E., the engineer to the Authority, 
assisted by Mr. Frank E. Priest, Assoc. M. Inst. C.E., and has 
been executed, under their cae by Messrs. Young 
and Son, contractors. The clerk of works was Mr. G, McIlwaine 
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SEWER DIMENSIONS. 
(To the Editor of The Engineer.) 

S1r,—Perhaps some of your readers would kindly give me the formula of 
Colonel Adams, of Brooklyn, or Mr. Knichling, of Rochester, N.Y., for 
finding the relation between the diameter of a sewer and the nature and 
extent of the drainage area. Cc. 8. 

April 19th. 





CARRYING AN OIL TANK ON A LAUNCH. 
(To the Editor of The Engineer.) 

Sir,—Is there actual danger of any serious results, such as explosion, 
taking fire, or the like, in carrying, say, an 8 cwt. tank of petroleum ina 
launch for supplying an oil engine? Kindly say what precautions should 
be taken at sea to insure perfect safety, if such be possible. CERTAIN. 

London, April 19th. 
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MEETINGS NEXT WEEE. 


Pony IxstiruTION oF Civ ENGINEERS.—Tuesday, April 26th, at 25, 
co George-street, Westminster, §.W., 8 p.m. Ordinary meeting. 
Frpiat Electric Light Measuring Instruments,” by James Swinburne. 
Saat ae tld ae Sradente’ meeting. Paper, “‘The Steam 
Vaughan, Stud. tore oo the Hydraulic Forging Press,” H. H. 


Junior ENGINgeRina Society. — Tuesday, 26th A 
=, — pril, at 6.80 p.m. 
Vielt the Oxygen Works of Messrs. Brin, H eieon y-road, Westmi é 
eeriroriom or Execrrica, ENoineers.—Thursday, April 28th, at 
W egae ES ve Engineers, 25, Great Geo! retreat, . coteatnster, 
vara | mm. nary meeting, ‘* Notes on the t of the Electric 
Arc," by A. P, Trotter, BA, Member. " 
othe AND , MECHANICAL Enarneers’ Society. — Wednesday, April 
* #aper, “Some Remarks on Smoke and Fog Prevention,” by H. 








Coward, Syllabus: Smoke prevention a vexed and ancient question—Its 
treatment in Parliament—The reason for the author being interested in 
the subject—Recent suggested preventatives—Anthracite coal—Gas fires 
—Patent prepared coal—Imp ts in d tic grates —Liquid fuel 
for manufactories—The Metropolitan Railway's method of smoke preven- 
tion—Some mechanical schemes for the prevention of fog—An electric 
fog annhilator—The author's suggested scheme—Conclusion. 

Society or Arts.—Tuesday, Ae 26th, at 8 pm. Foreign and 
Colonial Section. ‘ Australasia: Its Progress and Resources,” by Sir 
Edward Braddon, K.C.M.G. Wednesday, April 27th, at8 p.m. Ordinary 
meeting. ‘ Egyptian Agriculture.” by Prof. Robert Wallace. Thursday, 
April 28th, at 4.30 p.m. Indian Section. ‘ Reorganisation of Agricul- 
tural Credit in India,” by Sir William Wedderburn, Bart. 
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MUNICIPAL AUTHORITIES AND CENTRAL ELECTRIC LIGHT 
STATIONS. 


Tue method under which the municipal authorities of 
smaller provincial towns invite tenders for the erection 
of a central electric light station and street mains are 
very often unsatisfactory, because of the absence of any- 
thing like a definite basis on which would-be contractors 
can tender. Say the citizens of Muddleborough want the 
electric light. The first thing the sanitary authority does 
is of course to apply for a licence or provisional order, 
generally the latter. The town clerk is instructed to 
confer with the town solicitor, and to communicate with 
the Board of Trade. The model order is taken, the 
necessary particulars are inserted, and if there is no 
opposition from any local company, the provisional order 
is obtained and confirmed in due course. Thus far all is 
plain sailing; but when the electric light committee, 
which has been of course formed with a view to carry 
out all necessary details, begins to look into the question 
a little more closely, they perceive that the obtaining of 
an order is one thing, but the actual supply of the 
electric light, and especially the supply of the light at a 
profit, is quite another thing. Sub-committees and 
deputations are formed, and sent to the Crystal Palace 
to study the relative merits of the rival systems of 
lighting at the exhibition; various towns are visited to 
gather the experience of electric light stations which have 
been at work for some time, and innumerable meetings 
are held where the multitude of councillors does not 
always mean wisdom. On the contrary, it generally 
means indecision, badly digested reports which the town 
council refers back to the committee, and generally much 
labour without tangible result. Meanwhile time is 
slipping on, and the two years’ limit granted by the 
Board of Trade for the works in the compulsory area is 
drawing near. If no other undertaker has appeared on 
the scene, there is little danger of the Board of Trade 
revoking the order, but should there come forward a 
company willing to light the town and threatening 
to apply for their own order, and for the revoca- 
tion of the municipal order, then the situation 
becomes serious. One of two things must be done, and 
that promptly. Either the town council must make 
terms with the new company and transfer the order to 
them, leaving to the company the arrangement of all the 
technical details which have for so long perplexed the 
members of the electrical committee in their protracted 
sittings, or the council must begin the work in earnest 
by inviting tenders for the supply and erection of an 
electric light station, leaving the choice of the system of 
electric supply, the type of machinery and mains, and, in 
fact, nearly all essential details to the parties tendering. 
The only information given them is the number of lamps 
to be fixed, and sometimes the location of the site for 
the central station. This means that each firm who sends 
in a tender must design the whole of the works; they 
must determine the size and type of boilers, their 
number, the total power of the engines, and the size of 
the units into which this power ought to be subdivided, 
the amount of spare plant, the type and number of 
dynamos, the arrangement of switch-boards, the system 
of street mains, and many other questions on which the 
success or failure of the supply may depend, but which 
are of so technical a nature that neither the town council 
nor their surveyor is able to appreciate correctly, when 
the tenders are opened and compared by them. The 
result is that some competent engineer has eventually to 
be called in, to advise the town council which tender 
should be accepted. 

Now all this means great waste of labour and money, 
which must ultimately be borne by the ratepayers; but the 
worthy town councillors of Muddleborough do not see the 
matter in that light. They argue somewhat in this style, 
“Tf we leave the contractors a free hand to tender accord- 
ing to their own plans and specifications, we shall get our 
electric light station cheap and good; cheap, because the 
contractors are competing against each other in the 
matter of price, and good, because each will strive to the 
utmost to get out a practical and efficient design. We are 
not bound to accept the lowest or any tender, and thus 
we shall get a selection of very good designs practically 
free of charge.” Quite apart from its morality, or 
rather want of it, the argument is utterly futile, 
and to see how futile it is we need only apply it to the 
erection of a market, sewage work, harbour, or other 
piece of engineering construction. Imagine the autho- 
rities of Muddleborough inviting tenders for the erection 
of a town hall, and giving the contractors no other indica- 
tion of their requirements than the ground space which 
the building shall cover, and its position in the town. 
By inviting tenders on such a basis they would no doubt 
save the architect’s fee in the first instance; but does any- 
one suppose that they would get the kind of building 
they want, and which would represent a fair value for the 
ratepayers’ money? Looked at in this light the thing is 
of course absurd; yet when the works in question are a 
central electric light station and system of street mains, 
the absurdity of such a loose system of inviting tenders 
is hardly noticed, Now, if the town council offered a 





prize for the best design of an electric supply station, as 
they do occasionally for the best design of a town hall, 
market, or other public building, they might possibly get 
the right kind of station, though the committee entrusted 
with the selection of the best design would in this case 
have afar more difficult task than where they have to 
decide on a design foratown hall. This course, however, 
is not adopted, and we need therefore not discuss it 
further. What concerns us now, and what we desire to 
bring before the notice of those of our readers who have 
dealings with town councils of the Muddleborough type, 
is the great wastefulness and inefficiency of the loose 
system of inviting tenders to which we have alluded 
above. To get out designs and specifications for even a 
small station of, say, 200-horse power or 300-horse power 
will cost each firm not less than some £50, and if ten 
firms compete, the aggregate cost to the industry will be 
some £500. The one firm which gets the contract can 
of course afford to lose its £50, but what about the other 
nine firms? They must recoup themselves somehow, 
and as they cannot put any extra profit on in cases where 
they tender to a close specification, they must do so the 
next time that they are invited to tender without a 
specification. In other words, whenever a corporation 
invites tenders, without publishing at the same time 
proper plans and specifications, the parties tendering 
must put on some extra profit to cover the cost of 
preparing plans. This extra profit is, of course, not put 
on to the amount of the original tender, for that would 
make it appear too high. It is generally put on to the 
extras which the contractor knows beforehand that he 
will have to supply after his original contract is com- 
pleted. Thus eventually the ratepayers have to stand 
the cost of all the muddle and waste engendered by a 
loose system of tendering and contracting for public 
works. 

All this is so obvious and generally known, that no 
local authority would ever think of inviting tenders and 
placing contracts for a bridge, harbour, sewer, or any 
public works without having first obtained from a com- 
petent civil engineer the necessary plans, specifications, 
and estimates; but with electric light works this method 
is not always adopted, and, instead of inviting tenders on 
the basis of the engineer’s design, the tenders are invited 
first, and the engineer is called in afterwards merely to 
say which tender shall be accepted. This system is bad, 
even from the engineer’s point of view, for he cannot 
design the works as may seem best to him, but is 
restricted. to the selection of that design which comes 
nearest to his ideas. It is bad for the ratepayers, 
because they cannot get the best value for their money; 
and it is bad for the contractors, who are put to 
unnecessary expense and trouble. Of course, contractors 
have it in their own hands to put a stop to such an unfair 
method of tendering by refusing to tender except to a 
definite specification; but before they can hope to be 
successful they must be unanimous on this question and 
loyal to each other. Here is a field in which the elec- 
trical section of the Chamber of Commerce might make 
itself useful to the whole of the industry. 


SPEED IN THE NAVY. 


WE shall scarcely say too much if we assert that no 
one appears to have any very accurate knowledge 
concerning the true speeds that any ship in her Majesty’s 
navy can attain with a given horse-power. It would 
appear, indeed, that new discoveries are being made 
every day in connection with the subject ; or that at least 
information previously possessed by a few individuals 
filters into the general stream of knowledge with 
extreme slowness. Mr. White’s paper, for example, from 
which we have recently quoted at length, contains a 
statement which we have not the least hesitation in 
saying took us by surprise. We refer, of course, to the 
astonishing difference made in the speed pertaining to a 
given power by the depth of the water in which 
the ship moves. We have not the smallest reason 
to doubt the accuracy of the views he and the speakers 
who followed him expressed. But important deduc- 
tions follow. The first is that the facts ought 
to have been known at the Admiralty long ago. If they 
were, how has it come to pass that nothing whatever has 
been said about them before? It is clear that very great 
injustice may have been done to certain ships, and that 
as a matter-of-fact we must now always ascertain the 
depth of the water before we express an opinion concern- 
ing the merits or demerits of a vessel. We are strongly 
disposed to believe that the fact was not fully known at the 
Admiralty until recently. Of course it has been under- 
stood for many years that the resistance of a fluid to the 
passage of a body through it is greatly augmented by 
want of volume in the fluid. Thus, for example, a tug- 
boat hauling a string of barges on a canal will make good 
way until she passes under a road bridge, where the 
towing path and canal are together spanned by one 
small arch. The waterway is then so contracted that the 
boats do not clear the sides by more than a foot, and it is 
just as much as the tug can do to force the barges through 
this restricted passage. It was also pretty well known 
that in shallow water the speed of a ship fell off. But 
the notions entertained and beliefs held on the subject 
all contemplated cases in which the bottom was within a 
few feet of the keel. It now appears that the speed of a 
large steamer moving at a high velocity cannot be accu- 
rately obtained unless the water in which she moves is 
a couple of hundred feet deep or so. The question 
naturally arises, Why did not the late Mr. Froude, or his 
son, or some other careful experimenter and competent 
mathematician, tell the world all this long ago? If the 
facts stated by Mr. White are really in the nature of a 
discovery, it seems not improbable that all that has 
hitherto been taught concerning the resistance of ships 
will have to undergo modification. 

When a ship like the Teutonic is at full speed a mass of 
water equal to her own weight—say, 14,000 tons—has to 
be got away from her in front, every ship's length 
traversed, and will rush in to fill up the space that would 
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otherwise be left void behind. As water is non-com- 
pressible, it is clear that it must be pushed bodily out 
of the way. It cannot go down, and in effect it follows 
the lines of least resistance, and is heaped up on each side 
very much as the mould-board of a plough heaps up 
earth. The waves then partly roll over the normal level 
water, and lose their altitude in a way that has been 
fully investigated by mathematicians. Practically there 
is a constant movement aft of the water at a rate com- 
mensurate with that of the advance of the hull forward. 
This action can be seen to perfection in a canal where the 
sides come close to the boat, as mentioned above. There 
is a sharp backward current set up between the sides and 
bottom of the canal and the boat, which is then 
virtually placed in the same condition as if she were 
advancing against a stream. The current under her is 
due, of course, to the head of water piled up in front, and 
no doubt there is a run cf water aft under every ship, 
due to the same causes. But hitherto it has always been 
assumed that the run aft could not extend to any great 
depth. It is known that the apparent run aft along each 
side does not exceed in width a few feet at slow speeds, 
and a few yards at high velocities; and it must not be 
confounded with the “ swell” which follows steamers, 
and makes itself unpleasantly felt at considerable 
distances. That is not necessarily accompanied by any 
motion of translation, and represents the expenditure of 
but little power. Are we now to believe that a ship 
advancing through still water at twenty miles an hour 
or so sets up beneath her a current moving in the opposite 
direction some 50ft. or 100ft. deep, and that less space 
will not suffice to get rid of objectionable bottom friction ? 
There are two classes of resistance to which a ship is 
exposed. The first and most important is skin friction, 
the second is that caused by eddies. For well-formed 
ships it may be stated that Mr. Froude recognised no 
other resistances. The resistance due toformis simply eddy 
resistance under another name, and Rankine disposed of it 
and simplified matters by treating all the resistance as 
friction, adding what is known as “ augmented surface ” 
to compensate for the rejected eddies. A common pro- 
portion is 14. That is to say, the real wetted surface 
being 1, is dealt with as though it were 1-4, the fraction 
depending, however, for its amount on the form of the 
hull and its eddy-making powers. Now, it is clear that 
the depth of the water can have no effect on the skin 
friction, consequently the augmented resistance due to 
shallowness must be purely a question of eddies; but 
how it is possible for a ship to set up eddies in water 
50ft. or 100ft. below her keel is a point which we prefer 
to leave for investigation to, let us say, Mr. Froude. 

In the discussion which followed Mr. White’s paper, 
Mr. P. Watts confirmed the accuracy of Mr. White’s 
views, and advanced an explanation which deserves care- 
ful consideration. He said that the experience of his 
firm, Messrs. Armstrong, Mitchell, and Co., has been 
practically the same as the experience of the Admiralty 
with reference to the effect of depth of water on speed. 
His attention was very forcibly drawn to the importance 
of this matter in 1886, when a cruiser of about 19 knots 
speed which he had built obtained a greater speed after 
she had left his hands than had been obtained on the 
measured mile. She had been run on the measured 
mile near the mouth of the Tyne, just a little north of 
the mouth of the river, where, about half a mile out from 
the shore, the depth of water over the course varies 
from five to six fathoms at about half-tide; and about a 
mile out from the shore this depth varies from thirty to 
forty fathoms. The ship had exceeded the guaranteed 
speed even before she left Elswick, but she had not 
reached the speed Mr. Watts considered she ought to 
have reached, and which she did subsequently reach at 
speed trials after she left England. It does not often 
happen that a ship is reported to have obtained a higher 
speed after she has left her builder's hands than could be 
obtained on the official trials, but it did happen in this 
case, and in looking for the reason for such an unusual 
circumstance it occurred to Mr. Watts that it might be 
due to the shallowness of the water over the course run ; 
and in measured mile trials afterwards made this was 
shown to be the case. In 1888 he found that an 18} 
knot cruiser of about 1350 tons displacement lost about 
three-quarters of a knot when running in from six to 
seven fathoms. The Piemonte lost over a knot when 
running over the shallow course. These results agree 
pretty closely with the results given by Mr. White. With 
regard to the causes which produce the retardation, Mr. 
Watts said, “it must be remembered that the depth of 
disturbance will vary very nearly with the square of the 
speed, and besides the frictional resistance due to the 
motion of the water over the ground, there will be addi- 
tional wave-making resistance due to the fact that waves 
in shallow water cannot travel as fast as waves in deep 
water.” 

In other words, this means that the ship drags water after 
her, and that when the water is not very deep the 
bottom offers a great resistance to the dragging. There 
is very little accurate information existing concerning 
the dragging of water by high-speed steamers. Du Buat 
found that spheres vibrating in water increased the 
quantity of displaced fluid in the ratio of 1°6 to 1; but it 
is quite possible that at very high velocities the quantity 
dragged may be very small; its inertia overcoming the 
pull of the ship, the water slipping on itself, so to 
speak, and on the ship instead of advancing with her. 
But be this as it may, it is by no means clear that we 
have here any approach to a solution of the difficulty 
presented by the effect of want of great depth in the 
water. We are disposed to attach very much more im- 
portance to the fact that waves cannot travel as fast in 
shallow as in deep water. Thus the eddy resistance is 
augmented. 

The uncertainty which exists regarding the true speeds 
of our war ships—that is to say, the velocity which they 
may be anticipated to attain at sea in service, does not de- 
pend solely on the depth of the water; there is another and 
most important condition, which has not yet been made 


public. Itis simply that very many of our finest ships can- 
not carry firemen in sufficient numbers to work them at 
full speed. We provide forced draught, plenty of engine- 
power, and other things needful, and then we send these 
ships to sea short-handed. As a matter of fact, we have 
not half adozen ships of large power in the Navy that 
could run at full speed—that is, about 80 per cent. of the 
full—measured mile—power for more than twenty- 
four hours. That tt only be done by working the 
stokers in six-hour watches. The men could not hold 
out more than two watches each. At the end of the 
twenty-four hours they would be good for very little, and 
the power of the engines would drop to probably 55 or 60 
per cent. of the full power. This is the contingency on 
which we would have to reckon if ships had to be sent, 
say, to the Mediterranean ina hurry. It may be said, 
Why not ship more stokers? The answer is that they 
cannot be shipped because they cannot be berthed. There 
is no place to put them in. If more stokers are carried, 
then the complement of sailors, marines, and combatants 
in general will have to be reduced. So much has to be 
packed into a modern man-of-war, that at last there is 
not room left for the men on whom she depends for 
utility. 


THE CHICAGO EXHIBITION. 


Ir has been announced that the British Government 
grant in aid of the British section at the Chicago 
Exhibition will be increased from £25,000 to £60,000, 
in order that the charges for space may be remitted, 
and, not unnaturally, wonder has been expressed thereat. 
What business, it may be said with some justice, can 
English manufacturers have at Chicago? They may go 
there to learn what they can, and to amuse themselves 
if that be possible; but no one incurs the expense of 
exhibiting without hope of making a profit out of the 
enterprise. Profit is a question of sales, and inasmuch 
as the United States have shut and bolted their doors 
against English commodities, it is folly to expect that 
Englishmen will be able to sell anything. This is all 
quite true, and forcible, and impressive, so far as it goes ; 
but we do not think that it covers the whole ground; 
something remains to be said, and the augmentation in 
the grant to which we have just referred gives us a good 
opportunity for saying that something. 

A somewhat important meeting was held at Manchester 
to discuss the whole question, on the 8thinst., and the views 
expressed by the majority of the speakers deserve con- 
sideration. Beyond all question the Chicago Exhibition will 
be the greatest thing of the kind that the world has ever 
seen. The earlier exhibitions, such, for example, as that 
of 1851, were held in single buildings, but the single 
building international exhibition has long become a thing 
of the past. The tendency to subdivision and augmenta- 
tion has developed rapidly, and recent exhibitions have 
been held rather in towns than in single structures, how- 
ever large. We have from the first kept our readers 
fully aware of the characteristics of the Chicago Exhi- 
bition. It will consist of an aggregation of buildings 
infinitely varied in design and method of construction, 
grouped in a splendid park on the shores of Lake 
Michigan. We have from time to time published en- 
gravings of these buildings. Some of them are exceedingly 
handsome, others are as ugly as it is possible for buildings 
to be; but whatever they are, we place their present- 
ments before our readers. In many instances they afford 
examples of very ingenious construction. In others they 
manifest a special fitness for the work they are intended 
to do. We may mention the forestry building, which we 
illustrate this week, as an example. Framed as it is of 
logs, with its roof supported on tree trunks, the general 
effect onght to harmonise perfectly with its contents. 
The naval exhibit of the United States Government, 
already illustrated in our pages, gives us the first example 
on record of a brick and mortar man-of-war. Nothing 
can be more ingenious than the way in which the 
American naval authorities have improved on the prin- 
ciple embodied in the model of the Victory, which formed 
so great an attraction at the Naval Exhibition last year. 
Japan, a most important future market for Great Britain, 
will be well represented. The building will be modelled 
after one of the most famous and architecturally unique 
of Japan’s ancient temples, and with its surrounding 
garden will cost £14,000. About 40,000 square feet will 
be occupied. The South Park Commissioners have 
accepted the offer of S. Tegima, representative of the 
Mikado, to give the structure to Chicago on condi- 
tion that it be kept permanent and in repair, and 
that one room in it be devoted to a public exhibit 
of Japanese works of art, which the Japanese Govern- 
ment agrees to replenish from time to time. The 
United States constitute a territory so gigantic that 
we in England find no small difficulty in realising its 
dimensions; and the various States, in order to secure 
adequate representation, are constructing special edi- 
fices, each devoted to the service of one State. 
Many of these we have illustrated, and the illustrations 
are worth careful examination. All the units in the great 
whole are important, interesting, or suggestive. What 
the contents of all the buildings will be remains to be 
seen. It is fairly certain, at all events, that they will 
represent the productions of mankind not only on a 
larger scale than has ever been attempted before, but 
with unprecedented completeness. It must not be for- 
gotten that the mere magnitude of an exhibition is no 
guarantee of thoroughness. In the case of the Chicago 
Exhibition, however, it seems that manufactures and 
art and science will not only be largely represented, but 
that all that an ideal exhibition could be supposed to 
teach will be taught. 

To such an Exhibition, beyond question, thousands and 
thousands of visitors will flock from all parts of the 
world, and we cannot think it advisable that Great 
Britain should not be well represented. It is perfectly 
well known to readers of this journal that we do not 





regard exhibitions of any kind with special favour. They 
have in the past done England harm, by teaching 
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foreigners much that it would have been wiser to } 
kept to ourselves; but this refers to days gone by, ss 
little remains to be taught to our rivals in the market, 
of the world, and it would be sheer blind arrogance to 
assert that we as a nation have nothing to learn, Th 
conditions have changed, and we think it is highly Pern 
able that England should keep herself in eviden ; 
at Chicago. We do not of course imagine that 
the hearts of American politicians will be softened 
by the sight of British goods, and that the McKinle 
tariff will be relaxed in our favour. It is not to vd 
supposed that exhibitors will make money directly ont 
of the Exhibition. But it ought not for a moment to be 
forgotten that people will go to Chicago from the ends of 
the earth; and in the crowd it may easily happen 
that England will be forgotten. If it is not very clear] 
shown, for example, that locomotives are built in Gres, 
Britain, our own Colonies may forget the fact, and by 
from the United States makers. It is not to be supposed 
that the tide of anarchy and commercial unrest which 
now submerges South America will always remain at the 
flood. South America has been a good market before 
now, and will be again. It would not be wise to let her 
form the belief that Great Britain has ceased to be g 
manufacturing country. In one word, the Chicago Exhi. 
bition will constitute a powerful means of advertisement 
and due advantage should be taken of the opportunity, 
We do not mean that exhibitors must find it specially 
useful in this way. We are arguing in favour of a higher 
policy than one affecting individuals. The Chicago 
Exhibition will, if properly used, enable Great Britain to 
advertise herself, and we can say as a nation to other 
nations, ‘Do not forget that we too can do, and are 
doing, and will do something more in the way of sup- 
plying your wants than any other country which js 
represented here.”’ It ison such grounds as these that we 
hold that England ought to be adequately represented 
next year at Chicago. This policy is, in a manner, forced 
upon the engineers and manufacturers of this country. For 
various reasons we could have wished that the Americans 
had rested content with past exhibition efforts; but we 
must accept the inevitable, and we do not hesitate to say 
that had Great Britain held wholly aloof, a grave error 
in policy would have been committed. The age is one in 
which a nation cannot afford to put its light undera 
bushel. If we are to get orders for goods and manufac. 
tures, we must take our place with rivals sufficiently 
blatant and unscrupulous, and, without resorting to their 
arts, take care that they shall not be able to assert with 
even a shadow of truth that British enterprise and Bri. 
tish skill are things of the past, and that she has given up 
as hopeless the attempt to compete with younger nations 
for custom in the markets of the world. 

It is anticipated that by the middle of October next— 
possibly by the first day of the month—the buildings at 
Chicago will all be completed and ready for the recep. 
tion of exhibits. We believe that the occasion will be 
marked by an imposing ceremony, in which it is to be 
hoped that Great Britain will receive due recognition. 
The work of filling the buildings will occupy, it is pro- 
posed, about six months, so that the whole may be 
thrown open to the world absolutely complete on the 
Ist of May, 1893. If this intention is realised, then the 
Chicago Exhibition will stand out in bold contrast with 
all other exhibitions. The rule has hitherto been that an 
exhibition must be more or less—generally more—incom.- 
plete on the opening day. 


+e 
+o 





FIRE PROTECTION AT CAPE TOWN. 


THE recent destruction by fire of the Exhibition buildings 
at Cape Town caused, as is well-known, the loss of much 
valuable property in the way of theatrical and other belong- 
ings, and what is of more importance, of that of a great mass 
of public records. It seems almost incredible that the last 
should have been placed for custody in a building that the 
late experience has shown to be so little fitted for the safe 
reception of such documents. That consideration, however, 
hardly enters into the purpose of our present writing; nor 
can we, while blaming the Cape authorities for such 
manifest disregard of common prudence, forget that it was 
but comparatively recently, and that only after repeated and 
useless representations, that our own Government erected a 
building competent safely to house the records of our own 
country. Since the disastrous fire occurred, the Cape papers 
have been filled with complaints of the inefficiency in some 
respects of the local organisation for coping with fire. We 
may select the foremost of these for our illustration of the 
penny-wise-and-pound-foolish cheese-paring which seems to 
have characterised the dealing of the local Government with 
this most important matter. It appears that the establish- 
ment of the brigade station has hitherto been limited to the 
provision of a single pair of horses. These had, on the first 
alarm of fire at the Exhibition buildings being received, to 
be at once started off with the hose reel. The engine had to 
remain useless at the station until the horses could be 
brought back and attached to it. It is no matter for 
i om therefore, that although the fire was discovered 
and reported at half-past three in the afternoon, nearly 
three-quarters of an hour had to pass before the engine 
could be got to play upon the flames. It can be of 
little use to ee ~ the newest and most expensive of 
modern fire engines, and other adjuncts for protection against 
fire—and in this respect, we believe, the Cape authorities 
have not been negligent—if the means for their rapid 
transport to the site of danger is kept at so risky a minimum. 
It is the less excusable in this instance, because we under- 
stand it to be the case that horses are extremely cheap at 
the Cape, both as to their prime cost and as regards their 
maintenance. It seems to be the general impression among 
the Colonists that it has been due to the short-sighted- 
ness of the authorities that the heavy loss reported has 
to be borne. There is reason to think that many of our 
Colonial municipalities exhibit the same want of apprecia- 
tion of the necessities of their fire staff. Some years ag° 
the horses of the fire brigade at Sydney, one of the foremost 
among Australian cities, were stabled fully one hundred 
yards away from the station, and it was not until 7 heavy 
loss from fire had been traced to the consequent delay in 
getting out the engines, that those responsible made the 
desired change in this respect. It is, of course, the case 
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hat in tropical and semi-tropical climates, fire takes a more 
‘ ‘@ hold than in our own more moist climate, and speed 
* coping with the first signs of conflagration is of even 
ti importance than it is with ourselves. As in our own 
metropolis, it has needed some overwhelming disaster with 
which the existing fire appliances have been unable to cope 
to awake Colonial authorities to the fact that a liberal 
expenditure as regards them is in the end the truest 
economy. The people of Cape Town will, for many years 
to come, be seriously inconvenienced by the destruction of 
their public records, and we trust the knowledge of this 
will cause their representatives to place their fire establish- 
ments for the future on an efficient footing. 


A NEW METHOD OF TUNNEL ILLUMINATION. 


Aw installation of electric light is being laid down in the 
Batignolles tunnel just outside the Gare St. Lazare, at Paris, 
that is likely to be as useful as it is original. For a long time 

ast the public have been agitating either for a removal of the 
tunnel or for its efficient lighting, not only on the ground of 
its being a positive eyesore to the twenty-four millions of 

assengers who pass through it every year, but also because 
recent events have yp that the tunnel constitutes a 
serious danger to the workmen upon the railway. The 
Compagnie de l’Ouest expressed itself willing to consider 
any satisfactory system of illumination, and it has 
definitely resolved upon adopting that invented by M. 
Brochon. Under this system, 900 incandescent lamps will 
be disposed along the tunnel, 150 along each side of the three 
sections. They will be placed at a height of 480m. above 
the rails, which would put them beyond reach of any obstacle. 
Each lamp will be enclosed in a strong sheet iron box, and 
the light will be thrown on the wall by means of a powerful 
reflector. This light will be received by plates of burnished 
tin, covered with glass, which will be placed at a height of 
two metres. These will in turn reflect a soft and agreeable 
light into the carriages. Obviously, if these lamps were con- 
stantly in use their cost would be something considerable, so 
in order to economise as much as possible, the lamps will be 
automatically lighted by the train, and only that part of the 
two walls directly opposite the train will be at one time 
illuminated. But as the sudden change from brilliant light 
to darkness would constitute a danger to the workmen, it is 
proposed to place twenty lamps overhead in each section of 
the tunnel, and these will be kept permanently lighted. It is 
also intended to introduce a novel feature for the benefit of 
the passengers. Besides a limited number of advertisements, 
reading matter will be provided along each side of the tunnel. 
By an automatic process, quotations on the Bourse, the 
latest news telegrams, winners of horse-races, and other 
matters of interest will be displayed, and as the train slows 
down before entering the tunnel, it is easy for the passengers 
to read what is exposed totheir view. In this way they would 
obtain information that otherwise would not bs available 
until some hours afterwards. The laying down of this in- 
stallation is being now actively proceeded with, and it will 
be completed in the course of next month. 


GLASS MAKING MACHINERY. 


MACHINERY manufacturers who make the various kinds 
of apparatus necessary for the production of plate 
glass and other descriptions of glass will be pleased to 
note the rapid manner in which the trade has of late 
been developing. In this connection it is significant 
that the London and Manchester Plate Glass Company is 
contemplating extensive additions to its works at Sutton 
and at Ravenshead, and the introduction of new and 
improved machinery. New plant is also being put down at 
the Union Plate Glass Works of Messrs. Pilkington Brothers, 
Cowley Hill. Glass making plant has made great strides 
since the rolling of glass direct from the fluid state was 
introduced, and it may be remembered that Sir Henry 
Bessemer not long ago revived tlie idea of imitating this 
practice for steel manufacture. It is satisfactory that English 
glass makers are becoming increasingly alive to the necessit 
of availing themselves of the best mechanical facilities wit 
which engineering skill and ingenuity can provide them. 
Indeed, they are forced to such a step by the rapid growth 
of competition, both American and Belgian. As to the 
former, it is notable that the latest advices from the States 
shows that another glass factory is in course of erection on 
the Monongahela, a company having purchased ten acres of 
land from Mr. Thomas Reynolds, of Reynoldton, Pa., for a 
window glass factory. About two hundred hands are expected 
tobe at work there at midsummer, together with a considerable 
plant of the newest type. At the same time comes news that 
the Anderson Glass Seen , at Anderson, Ind., is extend- 
ing its works for a new Schrind glass process. Belgium, 
however, continues to be England’s greatest competitor. 
As far back as four years ago—and it is singular that there 
are no later official statistics published than 1888—there 
were 64 glass factories and 153 furnaces at work in Belgium, 
employing over 17,000 workmen in the production of glass of 
all kinds, the value of the yearly production being 35,760,000 
francs. Indications which English manufacturers cannot 
ignore show that the continental glass industry is growing 
apace, Such a condition of affairs need not, however, be 
regretted if it acts, as we are pleased to note it is doing, 
as a species of healthy competition, with the result of driving 
English glass makers to engineers for that mechanical 
assistance which the latter are so well able to render, and by 
whose adoption alone the English glass trade can hold its own. 


THE SAFETY OF RAILWAY TRAVELLING. 


Tue late John Bright once said that the safest place for a 
human being to be in was an English railway carriage. That 
observation was made at a time when the public were panic- 
stricken by a succession of serious disasters on the railway. 
He was then President of the Board of Trade, and the 
statistics he produced to support his statement arrested the 
public attention and assisted to allay the general feeling of 
Insecurity. At Sheffield, on Good Friday, the Right Hon. 
A. J. Mundella, M.P., addressing railway workers in his 
division—Brightside—read from a return which had just 
been issued some ge still more eloquent of the safety of 
railway reap an those so seasonably made public by 
the Tribune of the People. Mr. Mundella showed that the 
number of persons killed on the railways of the United 
Kingdom during the whole of last year was 1168, while 5060 
were injured. Of the fatalities only five were passengers ; 
yet there were over 800,000,000 railway passengers—that is to 
say, that was the number of times on which death was pos- 
sible to persons travelling by the lines. This number repre- 
sented twenty-one journeys for every man, woman, and 
—- in the country; and still only five were killed and but 
75 injured. Of railway servants, or employés of contractors, 





12 were killed either by accident to a train or to rolling 
stock, and 587 from other causes. Of trespassers on lines, 
including suicides, the number of deaths was 939. Of the 
go injured by accidents, a great many were trespassers. 

r. Mundella does not see how an eight hours’ day can be 
made yor sqm d on the railway by any State decree. Eight 
hours might be too great a strain in some busy signal-box, 
and too little in one where only a few trains passed in a day. 
What the State should say to the companies was, ‘‘ We will 
not allow men to be so overworked that you shall imperil 
their lives or the safety of the public.” 


MINING ENGINEERING AND COAL TRADE PROFITS. 


MINING engineers, makers of colliery engines and plant, 
manufacturers of mining tools, and members of kindred 
metallurgical trades cannot be other than interested in the 
condition of the mining industry. They will find figures 
which will surprise them in the memorandum newly drawn 
up by the British Iron Trade Association, and an effective 
argument against the evils which have of late restricted 
business in manufactures of the character above indicated. 
The attitude of labour of late in coal mining has been ex- 
ceptionally trying, and must, if continued, seriously injure 
the development of coal-producing localities, greatly to the 
disadvantage of mining engineers and of general engineers 
and the miners. This Board of Trade memorandum shows 
that between 1877 and 1887 the gross amount of the mining 
profits in England and Wales assessed to income-tax fell 
from £12,719,000, to £6,481,000, or a little over one-half. 
The capital embarked in the coal trade at the latter date has 
been estimated to be not less than £100,000,000 sterling, and 
it is calculated that nearly as much more would be required 
to capitalise the other mining industries of the country, 
including ironstone, limestone, lead, copper, tin, and other 
metals and minerals. An aggregate capital of £200,000,000 
is thus arrived at, and the profit of £6,500,000 sterling upon 
this is, it will be seen, about 3 per cent., or probably consider- 
ably below the average of our engineering, shipbuilding, and 
textile and other national industries. Somewhat similar 
estimates show an average for some parts of Germany of 23 
per cent., and even in Protectionist America of not more than 
5 per cent. These facts would scarcely, one would think, 
encourage the follies of Durham and elsewhere. 


THE WHALEBACK IN A GALE, 


WE have received a report dated 5th April, from San 
Francisco, from which we learn that the whaleback, Charles 
W. Wetmore, has narrowly escaped destruction. It appears 
that she arrived in San Francisco, California, April 4th, 
almost a wreck. She started from San Diego for Port Towns- 
end with water ballast. She ran into a south-wester and 
broke the water compartments so that all the water ran to 
the stern and tossed the bow into the air. The waves tore off 
her iron plates and stove in her bow. The crew had a 
desperate time keeping her afloat, and all were exhausted. 
If our readers will turn to our issue for August 7th, 1891, 
they will see that the present condition of the Charles W. 
Wetmore confirms all that we then said concerning the un- 
fitness of such craft for ocean navigation. 








LITERATURE. 


The Metallurgy of Argentiferous Lead. By M. EtssuEr, 
Crown 8vo., pp. 396. London: Crosby Lockwood and 
Son. 1891. 

Tus volume is for the most part a collection of papers 

and reports, given either in full or in abstract, upon the 

smelting of lead ores and the desilverising of furnace lead 
as practised in the Western States of America, with some 
short notices of the processes followed in European works, 
which are largely derived from Kerl, Balling, and similar 
well-known text-books. The former portion contains 
much interesting matter, among which a new form of 
water-jacket cupola by Mr. Probert, of the Richmond 

Mining Company’s works, may be especially noticed. 

This is a low broad furnace surrounded by a belt of water 

cooled boxes, open at the top, any one of which can be 

taken out and replaced without disturbing the others. 

The breadth of the hearth, 7ft., being more than can be 

commanded by the low-pressure blast employed, one-half 

of the tuyeres are made to overhang 2ft. towards the 
centre, while the others are flush with the wall, giving the 

effect of two furnaces working one within the other. A 

7ft. circular furnace of this pattern, 12ft. high and about 

11ft. broad at the top, smelts from 50 to 60 tons daily; 
or, when made of a flattened elliptical form 10}ft. long by 
7ft., broad from 80 to 100 tons, which latter quantity has 
even been exceeded in one of the larger furnaces actually in 
use. This furnace is said to be far the greatest advance 
in the economical treatment of lead ores yet made on the 
Pacific Coast, but no numerical details other than those 
of the weight of material smelted are given. Another 
cupola of a rectangular pattern, the Locke improved lead- 
smelting furnace, which ‘“ combines all the latest improve- 
ments in smelting furnaces,” also described and illustrated 
in detail, seems to have many points in common with the 

Probert furnace. 

Another novelty is a plan of Mr. Probert’s for desilveris- 
ing regulus by soaking with lead or litharge, in which the 
intimate admixture of the two substances is effected by 
running them into a deep pot with a layer of limestone at 
the bottom, which being decomposed by the heat, gives off 
carbonic acid, which, rising through the molten mass, 
“produces the effect of a small geyser,” and keeps the 
whole contents in a state of agitation, as long as the heat 
is sufficient to decompose the carbonate. As far as can 
be gathered from the text, a 12in. hemispherical shell of 
limestone lin. thick is sufficient to mix up the contents of 
a pot containing 15 cwt. of molten material in five minutes. 

The appendix contains several reports of interest from 
managers of smelting works in Utuh and other parts of 
the West of America, some of which, we believe, appear 
for the first time, but others are old and familiar friends. 
Among the latter, the late Mr. Guyard’s report on the 
Leadville process, published in Mr. 8. F. Emmons’s 
monograph on Leadville by the United States Geological 
Survey several years since, has been very largely repro- 
duced, even to the analyses carried out to six decimal 
places, but we do not find an exact reference to the 


original. There is also much ancient matter from Ray- 
mond’s reports. The refining or cupelling furnace used 
in England is illustrated by figures and descriptions that 
are very unlike anything in any English works as we 
know them. They actually refer toa plant that was seen 
by Mr. J. D. Hague in Nevada about 1868, and described 
in his Report on the Mining Industry of the Fortieth 
Parallel, published a few years later. The author gives a 
new view of the Phenicians’ trade with Cornwall, which 
was for lead, and not, as hitherto been supposed, for tin. 
This is said to be “mentioned by some of the oldest 
chroniclers;’ but in the absence of more exact reference, 
it may be better to adhere to the older belief upon this 
point. 


Elements of Agriculture: A Text-book prepared under the 
authority of the Royal Agricultural Society of England. 
By W. Fream, LL.D. London: John Murray. 1892. 8vo. 
450 pages. 

AGRICULTURE seems such an essentially practical, and 
so remarkably comprehensive a subject, as to be scarcely 
amenable to treatment in a text-book; nevertheless the 
author, in spite of the comparatively small dimensions of 
the present volume, has managed to include in it in- 
formation on all the various subjects with which an 
agriculturist must be acquainted. Soil, rain, crops, 
weeds, plant pests, horses, cattle, sheep, pigs, &c., in all 
stages and conditions are described, and the various 
operations of tillage and drainage, of sowing, cultivation 
and harvesting, of breeding, rearing, and fattening, and 
of dairying, receive due consideration. The information 
supplied is, we presume, intended to render a beginner 
familiar with the phenomena and objects he may expect 
to encounter in his subsequent practical work on a farm, 
and generally the information sustains that character 
very well. The botanical section seems to us more 
especially successful. The various illustrations, both in 
this section and in the section treating of the different 
breeds of animals, render useful assistance in aiding 
the perception of points of identification and of 
difference. 

We cannot, however, speak thus favourably of that 
part of the book which treats of implements and 
machines and their use. It is difficult to see for whom 
the sort of information that is given is supposed to be of 
use. For instance, is it for the schoolmaster or the 
superficial jabberer of the country inn that the instruc- 
tions on ploughing are given on page 41 of the book ? 
They are certainly useless to the man who is going to be 
a ploughman or who is a ploughman, they are useless to 
the plough manufacturer, and they are useless to the 
farmer. All these people either know all that is here 
said, and in very much greater fulness and with all 
practical qualifications, or they can only usefully learn 
them by going to the plough tail. 

When we turn to the implements for securing crops 
we find the same difficulty in understanding for what 
purpose these very superficial, badly illustrated, and 
incorrect descriptions of machines are given. If their ap- 
pearance is competent to prevent the recently-appointed 
technical education lecturers from mistaking a swathe 
delivery reaper for a horse rake or a thrashing machine, 
some of these-lecturers may be prevented from ludicrous 
expositions of their want of real knowledge: and they 
will, if they study hard and write for further information, 
possibly be able to recognise the cartwheel depicted on 
page 196 as a wheel, and the description as not in the least 
degree bearing on anything connected with either useful 
information or agriculture. The space occupied with 
matter concerning thrashing machines is as useless as 
some of the other parts to which we have already 
referred, and, like the text concerning the thing which is 
called a cartwheel, is incorrect. We have not for a long 
time seen anything so completely devoid of value as are 
these chapters concerning agricultural machinery. The 
book undoubtedly furnishes a concise compendium of 
information for those desirous of learning something of 
agriculture; but its chief use will be as notes and texts 
for lectures by those who do know a good deal of such 
things, and may give courage to those teachers who 
know nothing. 
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THE JOHNSTONE SYSTEM OF UNDERGROUND 
CONDUITS FOR ELECTRIC LIGHTING. 


THE Johnstone system of underground conduits for electric 
lighting is now being introduced into this country by the 
International Electric Subway Company, of Victoria- 
street, Westminster, and we had recently an opportunity of 
inspecting some of the conduits, and the system of working 
was explained to us by Mr. Margesson, the managing 
director. The system has been carefully thought out, and 
the whole of the parts have been standardised in the usual 
American manner. We were informed that already 157 miles 
of these conduits were in use in the United States in the 
cities of New York, Philadelphia, and Chicago—111 miles 
being laid in New York alone. Although the system is 
doubtless per se an admirable one, we doubt very much 
whether there is room under the side-walks or under the 
pavements of most of the streets in the metropolis for laying 
the conduits in position. We will, however, first describe 
the system, and close with some remarks concerning its 
adaptability for use in this country. A manhole is used 
from which the conduits themselves branch out. The 
standard size for this manhole is 5ft. diameter, and we may 
say at once that the whole of the material used is cast iron. 
The base of the manhole consists of a saucer-shaped casting, 
above which is laid a wood floor, and beneath this floor the 
through mains can be carried. The manhole itself consists 
of rings of cast iron made with spigot and faucet joints. 
Each ring is about Qin. in height, but in cases where 
branch mains are to be run out segments are used 
instead of the entire ring, and in place of an ordi- 
nary segment, one with an outlet for a conduit may be 
used. The manhole is thus of such a size that it is 
possible for two men to work inside it, making joints and 
testing ; it is, of course, also used for drawing in the cables. 
The conduits consist of pipes of nearly rectangular section 
divided into two parts longitudinally. Each piece of conduit 
is 5ft. in length, with the exception of a short piece 2ft. 6in. 
in length, which enters the outlet at the manhole. It will 
thus be seen that the sections of the conduit break joint in 
all cases. The lower half is made with a groove at each 
edge, and the upper half with a rib which enters the groove. 
The whole of the joints are made with glazier’s putty, 
which, it is- stated, has given good results in prac- 
tice, and makes perfectly water - tight joints. The con- 
duits, as will be seen, are made of various sizes from 
A to E, and they are divided into sections by means 
of shelves having vertical ribs. Each shelf can be 
dropped into position, and forms, by means of its 
ribs, separate ducts. The top row of ribs is loose, and 
is not attached to either the top shelf or top of the 
conduit. Each length of 5ft. is provided with loose cast iron 
clamps, which are drawn together by means of wrought 
iron cotters, and at a distance of 2ft. 6in. apart open- | 
ings are provided in each length of conduit. These | 
are closed in the first instance by means of a special 
cap; but when a branch connection is to be made a cast- 
ing is substituted for the cap, and the joints are made in 
the open space. These connections can be made either to the | 
top or bottom shelf, as may be desired. The intermediate 
shelves are reserved for through cables, to which house con- 
nections are nct to be made. A smaller type of manhole, 
known as a flush-box, is made of 3ft. diameter. The largest | 
size of conduit—known as type A A—contains twenty-four | 
spaces, having a total cross section of 235 square inches, and | 
the smallest, F and G, contain only one duct each. Some of | 
the advantages claimed for the system are :—The facility of 
tapping the mains for branch leads; the absence of sharp | 
edges, which are usually present when pipes are joined end to | 
ead with the ordinary spigot and faucet joint; and the use of | 


| return for his labour. 
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cast iron as the material of construction. The advantages of 
cast iron are said to be the facility with which induced 
currents are dissipated, and the superior strength which is 
obtained for the casing. Lead-covered electric cables are not 
intended to be used with this system of mains. 

As we remarked at the beginning of our article, we fear 
that in the metropolis the space at the disposal of the electric 
lighting companies is so small that it would be in most cases 
impossible to use these conduits. The distance between the 
top of the cellar arches and the lower face of the flagstones 
is often only 6in., and there it: is only possible to use a 
wrought iron pipe to contain the mains. The use of bare 
copper strip appears to have found great favour in the metro- 
polis, and where this is used the cast iron conduits are of 
course out of the question. For provincial towns and for 
country roads the Johnstone system may find favour, and it 
is without doubt a carefully designed system of standard- 
ised parts. We have been supplied with a list containing 
details as to the weight of each portion, which must give 
useful hints to many engineers as to the value of using 
standard fittings. 

The Johnstone system is doubtless well adapted for use in 
the cities of the United States, where straight streets cross 
one another at right angles, but the difficulties of applying 
the system to the tortuous streets of our English cities will, 
we fear, be considerable. : 








TEAK TIMBER. 


THE very large and extending use of teak wood in the 
construction of railway carriages, and for many other 
purposes, renders the prospect that before very long the 
price of it must either become prohibitive, or else that the 
exportation of it from the forests of Burmah must cease a 
question of much importance. A paper recently read before 
the Society of Arts, by Mr. Ernest Satow, C.M.G., who has 
had the opportunity of personally visiting the teak forests 
and of making himself fully acquainted with the system of 
working them, cannot fail to awaken strong interest in 
this subject. Mr. Satow has come to the conclusion that 
unless material improvement can be made in the present 
system of procuring the timber, or prices can be forced up 
to a much higher standard than can at present be obtained, 
in less than ten years’ time it will not pay to continue 
working in the forests of Burmah and Siam. The teak 
timber procurable in these forests, and exported mainly from 
Moulmein and Bangkok, is of a specially high quality— 
far superior to that obtained in India itself; and should the 
supply of it cease, great inconvenience must ensue in 
many branches of trade and manufacture. The price of 
the timber is already so high, that we are sure any further 
increase to it will be viewed with alarm; and if our adminis- 





trators in Burmah are wise, they will without delay turn | 


their attention to finding some solution of the difficulties 
which, Mr. Satow has informed us, may lead to the 
abandonment of the trade. From what that gentleman 
has told us, we learn that it may possibly occupy 
from five to six years from the first operation on the 
trees to the time when the feller can obtain a money 
This first operation consists in cutting 
a ring of bark at about 4ft. above the ground level. This 
kills the tree, which is then left standing for three years 
before felling to dry the wood thoroughly. At the end of 
that term the tree is cut down and roughly shaped. Elephant 
labour—often scarce, and always costly—is employed to drag 
it to the stream by which the log is to be floated to the sea 
coast. A deficiency of rainfall often prevents the rivers from 
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is, perhaps, more to the system of underletting than to any 
other obstacle that the costliness of the timber is due, and it 
is to the removal of this cause that the attention of the 
British authorities might profitably be given. The chiefs 
who own the forests lease them to a first-deed proprietor, 
who in his turn sublets them in smaller blocks to middlemen, 
who accept a royalty varying from three to four rupees per 
tree from the fellers. These last are simple labourers, men 
without capital, and the long and uncertain delay in obtain- 
ing their remuneration compels them to borrow from money- 
lenders at excessive rates ft inteoen, All the above causes 
combine to make the price of the timber excessively high, 
while the Siamese Government adds to it by a charge of four 
rupees per log passing either from or through its territory. 
Something, we think, might be done by the Government to 
aid the operations of the fellers by advances at a more 
moderate interest than is paid by them to the extortionate 
money lenders. It further might aid by becoming the first 
lessees, and by either itself a or negotiating direct 
with the fellers. It is most desirable, in view of all the 
interests involved, that something should be done to avert 
the prospect that in ten years’ time the exportation of teak 
from our Burmese ports will have to cease. 








INSTITUTE OF MARINE ENGINEERS. 


A MEETING of the Institute of Marine Engineers, was held in 
the new premises of the Institute, at 58, Romford-road, Stratford, 
on Tuesday evening, 12th April, when a paper on the ‘‘ Mining and 
Manufacturing of Asbestos,” by Mr. J. P. Fisher, was read. The 
chair was occupied by Mr. F. W. Wymer, vice-president. 
Prefacing his paper by a brief reference to the early discovery 
and uses of asbestos, Mr. Fisher gave a most interesting description 
of the country surrounding the districts in Italy in which asbestos 
is found and worked. The credit of introducing asbestos for 
commercial and practical ge in this country was said to be 
due to the enterprise of Mr. W. McLellan, Glasgow. The machinery 
and plant used in the manufacture of asbestos were referred to, 
and the various stages described. Referring to asbestos as a non- 
conducting composition for covering steam boilers and pipes, the 
author considered that with proper manipulation and application, 
asbestos composition would favourably compare with any other 
known material as regards its power as a non-conductor of heat, 
while its indestructible nature was certainly a point worth 
consideration. The subject of covering steam boilers and pipes 
had, however, been brought into special prominence by the rule of 
the Board of Trade that all steam pipes and boilers of marine engincs 
should be tested by hydraulic pressure todouble the working pressure 





| at certain intervals. Before testing the pipes the lagging must 


be removed ; but it was, he believed, in the discretion of the Board 
of Trade surveyor whether or not the lagging of the boilers should 
ed testing. This rule pointed to the desirability 
of producing a satisfactory removable boiler and pipe covering, 
sach as flexible blocks which could be readily removed and re- 
placed. Referring to the paper recently read by Professor Lewes, 
wherein it was suggested that the bunkers exposed to great heat, 
arising from the uptakes of the boilers, should be protected by a 
water jacket, the author pointed out several practical difficulties 
in the way of carrying this out, and considered that a coating of 
asbestos would admit of much easier and more efficient application. 
The discussion was continued by the chairman, Messrs, J. Wing, 
R. Duncan, McEachran, Wilson, and Birkett. Mr. Fisher replied 
to the various questions which arose in the discussion, and the 
ting was luded by the usual vote of thanks to the author 
of the paper and the chairman. It was proposed and arranged 
that the discussion should be resumed on Tuesday evening, 26th 
April, at 7.30, in the premises of the Institute, Romford-road, 
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OPTICAL PROJECTION. 
No. Ill. condenser, furnished with an iris diaphr 
Ay the present time there is activity in the manufacture 


micrographic apparatus, which began to be intense 
ok go ae sn ago, because of the aid which it 
ives to the study of bacteriology for the prevention of disease 
a man, also in the lower organisms ; in the latter case micro- 
scopy saved the silk industry of France, and as one instance 
alone of its influence ee the welfare of man, may be 
cited the power it gave of grappling with the wool sorter’s 
disease, a8 once graphically and popularly explained at the 
Royal Institution by Professor Tyndall. 
The apparatus pictured in Figs. 17, 18, and 19, was con- 
structe by order of the Government, and is now in use at 





Fig. 


the Royal Veterinary College at Camden Town, London. | can be actuated by the rod K, which extends to the end of 
The vital part is necessarily the optical system represented | the camera. L is an adjustment for collimating the axis of 
in Fig. 19, in which N is the radiant source, which in this | the instrument with that of the camera. 
instrument is the limelight. A, B, C, D, E, F, is a bull’s-eye | which acts on the centre upon which the whole apparatus 
achromatic condenser; A isof flint glass, and B is a crown glass | turns, for the purpose of moving the apparatus out of the 
crossed-lens ; it is about the first achromatic lens of its focus | line of the camera, to enable the object to be photographed 
which has been made; it is 2}in. in diameter, and Qin. in | to be accurately arranged in the field of the microscope. The 
focus. Next comes the double convex lens C of crown glass; instrument can then be turned back to its proper position 


all 
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Fig. 18 — CHIEF MECHANICAL DETAILS OF THE PRINGLE-SWIFT PHOTOMICROGRAPHIC APPARATUS 


and the plano-concave flint D; E is a meniscus lens, and F 
is hemispherical; these four lenses still more condense the 
light. Then comes a crown plano-convex G, with a meniscus 
flint H, which with I and J form the object glass. The 
projection eyepiece consists of K, a plano-convex crown lens, 
and L, a double achromatic combination, consisting of two 
crown lenses with a double concave flint between them, and 
cemented to them with Canada balsam. This is Abbe’s 
projection eyepiece, 

As regards the mechanical details in the perspective 
engravings, A is a limelight jet with universal motions for 
accurately adjusting the light spot to the axis of the instru- 
ment. When thus adjusted there are special clamps for 
rigidly fixing it. Bis a stage with centreing and focussing 

Justments, carrying an achromatic bull’s-eye condenser, to 
which an alum trough is fitted for stopping the heat rays. 
The whole of this part and the blow-pipe arrangement is 








| in a horizontal position. 





placed in a vertical or angular position. C is a substage with | plan was easily applied to any form‘ of microscope. Messrs. 
universal adjustments, which substage holds an achromatic | Swift had adopted the Jackson form of limb, modifying the 
D is a small | usual modern construction by making it long enough to 
milled head, which focusses the condenser C slowly; the | support the whole length of the body-tube, both when high or 
large milled head just below is the quick focussing adjust- | low powers were in use, which had been rather neglected in 
ment. E is the main stage of the microscope, which has | recent times.” The fine adjustment, a most vital point in 
rectangular and circular movements, and is fitted with | critical work, is upon a new and special system worked out 
division and verniers, so that an object can be measured to | some years ago by Messrs. Swift and Son. The stage and 
the thousandth part of an inch. It also acts as a Maltwood’s | substage supports are shaped as recommended by the late Mr. 
finder for recording the former position of any part of an | Tolles, of Boston, so as to be strengthened at the parts where 
object. G isa rack and pinion movement for extending the | they are attached to the stand. The mechanical movements 
draw tube of the microscope. H is a milled head clamp for | of the stage seemed very elaborate, and although they were 
fixing the draw tube when the proper extension has been | convenient, Mr. Mayall thought that the microscopist would 
determined. F is a fine adjustment milled head for definitely | do well to learn to manipulate without them. The base and 
focussing the object in the field of the microscope. This also | trestleZsupports of the microscope are of unusual strength. 





a 


17— THE PRINGLE-SWIFT PHOTOMICROGRAPHIC APPARATUS 


The base plate itself is fixed to a heavy mahogany turntable, 
having a tail piece to carry the oxyhydrogen lamp, the whole 
rotating in or out of the axis of the camera, a stud-piece 
| stopping it when in the axis, and a clamp screw fixing it. 
Means are provided for the centreing of the image on tle 
ground glass. Steadiness is of vital importance in high micr« - 
photography, and at the Veterinary College this instrument 
rests upon a foundation of solid masonry. ' 


M is a clamp 


‘tia 
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and fixed with the clamp. The camera has an extension Professor Ferrier has in use for his researckes and for 
from 10in. to 4ft. N is an adjustable tube for connecting | demonstration purposes some apparatus just constructed for 
the camera with the end of the microscope carrying the pro- | him by Messrs. Swift and Son with the optical system repre- 
jection eye-piece. sented in Fig. 20. It is compact, and not of the greater 
This instrument was once exhibited at the Royal | length usual in such instruments. The condensers B are 
Microscopical Society, when Mr. J. Mayall, jun., in criticising , large enough for the ordinary lantern size of plates. They 
it, said that it was designed by Mr. Andrew Pringle because | are so curved as to reduce spherical aberration as much as 
he felt it necessary that for high-class photomicrographic | possible, and near them any ordinary lantern slide may be 
work the instrument should have more than ordinary | inserted through a slot in the brass mount. C represents 
stability. Theapparatus consists in the photographic part of | the sub-stage condenser used to concentrate the light upon a 
a solidly mounted extensible camera and an oxyhydrogen | small object. Then comes the ordinary projection objec- 
lamp; for the adjustment quickly of the latter substantial | tive D. 
mechanism has been supplied. The main point about the! We now have to notice some of the work of the renowned 
microscope is that a substantial extra support has been made | optician, Carl Zeiss, of Jena. At his works he measures the 
for the eye-piece to insure steadiness when the instrument is | accuracy of his lenses, not by ordinary mechanical appli- 
Mr. Mayall also said that “ the addi- | ances, but by the lengths of waves of light. Carl Friedrich 
tion of the support at the eye-piece end was a point essentially | Zeiss was born in 1816, at Weimar. He was apprenticed to 


mounted on an adjustable platform, which can be removed | novel, and as it gave additional stability, he thought it would | an optician and mechanician, was a mechanic in an engineer- 


when the microscope is required for ordinary microscopical 
investigation, in which case the milled head will release the 


| 


| 


probably be adopted, with more or less modification, as an | ing works for a time, and worked later on again as a maker 
adjunct to all the best photomicrographic arrangements | of scientific instruments; he settled in Jena as a scientific 


high end of the microscope, so that the instrument can be ' henceforth, for its merits were unquestionable ; moreover the |! instrument maker in 1846. Here he devoted his spare time 
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to study. Encouraged by some Jena professors, he began | scientific accuracy and simplicity of construction, rather than | no more or less light than an ordinary condenser, when th 
the making of optical instruments in 1847 or 1848,and made | in novelty. He uses the electric light, and the positive | curves or dimensions are such that all the light which wn 
lenses of window-glass up to 300 diemeters. Later on he | carbon is placed rather behind the negative carbon, so that | through the lens nearest to the radiant source does not find 
made compound microscopes. In 1857 Schleiden pronounced | light from the incandescent point is radiated more in the | its way through the next lenses, some of it being lost by fallin 
Zeiss’s microscopes to be optically superior even to Ober- | direction of the condenser. The three lenses of this con- | upon the interior of the mount. To avoid waste of light, the 
hiiuser’s, of Paris. Until 1866 Zeiss worked ae, but | denser consist firstly of a meniscus lens, nearly spherical, | lenses of condensers should be thin and free from colour,’ BR 
he recognised that it was necessary to place the manufac- | with its concave side towards the radiant source ; then comes | laying the condensers upon a sheet of white paper and looking 





ture of microscopical instruments on a scientific basis, and | a plano-convex lens; these two lenses render the beam of | through them at the paper in strong daylight, any green 


thus to make it less dependent upon chance and subjective | light parallel, so that the distance of the third lens of the 

















Fig. 19 —THE OPTICAL SYSTEM OF THE PRINGLE-SWIFT PHOTOMICROGRAPHIC APPARATUS 


skill. He communicated with one of the University lec- 
turers; but all attempts remained fruitless. About 1865 he 
interested Dr. E. Abbe, then lecturer in mathematics and 
physics in Jena. Abbe, born in 1840 at Eisenach, had pre- 
viously directed his attention to the theory of instruments. 
He at once grasped in entirety the problems to which Zeiss 
had drawn his attention, and he made the complete theoretical 
precalculation of the construction and effect of any micro- 
scope, however complicated, the aim of his studies. The 
immediate result of experi- 
ments and calculations, 
extending over several 
years, showed him that 
microscopical optics had so 
far been much upon 
erroneous principles, which 
had to be forsaken. A new 
theoretical basis had to be 
found, and this Abbe did, 


condenser is of small importance; it is placed as far off as 
Serene in the cut, merely as a matter of convenience in 
relation to the distance of other parts of the apparatus. The 
glass of the condenser is made at Jena, and is particularly 
free from traces of colour. The distance of the third lens 
from the others is not fixed; the lens can be moved 
backwards and forwards by means of its velvet-sleeved 
mounting. If moved forward to the position denoted by 
dots, it will illuminate a larger object, as indicated by the 





thanks to his perseverance 

and Zeiss’s absolute faith A 

in him, vide Henrik’s 

remark, that “The firm 

of Zeiss has, within the 

last fifteen years, done more 

towards the progress of 

microscopical optics than, 

in the preceding fifty years, 8 

all opticians put together.” 
To Abbe we owe, among 

many other outcomings of 

his investigations, the Abbe condensor, the development of ob- 





Fig. 20—OPTICAL SYSTc&M OF 


jectives with homogeneous immersion, theapochromaticobjec- | 


tives, in which rays of three different parts of the spectrum are 
brought to a focus as distinguished from achromatic lenses, 
where only rays of two colours are united. Apochromatism 
became a practical possibility through the introduction of the 
so-called Jena glasses, which are chiefly distinguished by 
being capable of yielding great multiplicity in the gradations 
of the optical properties, in respect of the index of refraction 


























PROFESSOR FERRIER’S PHOTOMICROGRAPHIC APPARATUS 


| coned dotted lines. In front of the condenser is a trough of 

water, to absorb most of the heat rays, and the water can be 
| changed now and then by means of suitable ~- ma 
| Then comes an ordinary microscope. The Abbe condenser is 
| interposed only for high powers, and is taken away when but 
| ordinary projection is needed. For photographic work with 
| this instrument the direct electric light is not used, but a 
piece of finely ground glass is interposed twelve inches behind 
| the object glass. 
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Fig. 21—PHOTOMICROGRAPHIC APPARATUS BY CARL ZEIS8 


and the dispersive power. Tothe production of these glasses we 
owe the applicability of strict calculation to practical purposes. 
None of Zeiss’s inventions relating to the microscope 


have been patented. This is not owing to commercial indif- | 


ference; but it has always been a principle with Zeiss that 


nothing invented by any member of his firm which consti- | 


tutes an advancement of science may be patented. Zeiss 
never spares money when any scientific point relating to the 
optics of the microscope has to be experimentally solved, if 
possible. 

Abbe’s work may be summarised in the following manner. 


He revealed a theoretical basis upon which the microscope | 


could be practically developed. Others had investigated 
before him the theory of the microscope from a dioptrical 
point of view, but none of his predecessors had made a dis- 
tinction between self-luminous and illuminated bodies. The 
basis which Abbe thus created is so firm that any lens or 
optical combination can be completely calculated; and with 
Zeiss not a single lens is made, not a curve ground, which is 
not previously calculated. Thanks to Abbe’s investigation, 
the excellence of microscopical lenses is not entirely 
dependent upon individual skill. Zeiss employs a large 
number of boys, but the scientific system which controls the 
whole excludes inferior work. Abbe is known everywhere, 
from the formulation of his apochromatic lenses and many 
other reforms in practical microscopical optics. 

Mr. R. Kanthack, the representative of Zeiss’s firm in 
London, informs us that the firm now employs nearly 500 men. 

Fig. 21 represents a piece of photomicrographic apparatus 
by Carl Zeiss, in which the merits lie chiefly in the rigid 


| The condenser just described is 44in. in diameter, which is 
| @ good size for ordinary lantern work, and covers rectangular 
| slides well up to the corners. The lens next the light being 
a deep meniscus, the rays from the radiant source do not 
| fall near its circumference so much at a grazing angle as 
they do with the first lens of the three plano-convex lenses 
condenser described in a previous article. This advantage of 
| the former condenser is gained at an increase in expense of 
construction, so for the more ordinary lantern work the latter 
condenser is likely to be the one which will chiefly drive out 
of the market the double condenser at present in common use. 

Mr. Chas. Baker bas recently made for Mr. E. M. Nelson two 
experimental condensers, which have been exhibited at work 
at the Lantern Society. One of these is represented in Fig. 
22, and it is a double condenser which transmits as 
much light as a triple, because of the great curva- 
ture of its smaller plano-convex element. This, 
however, includes an element of danger, because 
the nearness of this thick lens to the 
light renders it exceedingly liable to 
be cracked by the heat, especially 
when the limelight is employed by 
unskilled persons. Fig. 23 is a 
quadruple flint glass condenser, well 
free from colour and spherical aberration. 
It is an excellent condenser, but not likely 
to come into common use, the expense 





Fig. 23 


of construction being too great in comparison with the advan- 
es gained. 


ish 
or other colour they may possess becomes apparent. When a 
condenser is used in connection with electric lighting, that it 
should be a good one is a serious matter, otherwise much of 
the light produced may be quenched inside the lamp, and not 
find its way through the lenses ; such loss is expensive. 








LONDON ASSOCIATION OF FOREMEN ENGI. 
NEERS AND DRAUGHTSMEN., 


THE usual monthly meeting of this Association was held in the 
Cannon-street Hotel, on Saturday, the 2nd April, the president 
Mr. F, J. Garnish, being in the chair, and the vice-president 
Mr. James Brown, in the vice-chair. Mr. Wm. Royal was elected 
an ordinary member and Mr. J. Mellings an honorary member of 
the Association, and some other business of a general character 
transacted ; after which a paper was read by Mr. Henry Stokoe 
past president of the Association, on ‘‘ London Sewage, its Treat. 
ment and Disposal.” Mr. Stokoe gave an account of the want of 
system prevalent in the early part of the century, and drew a 
graphic picture of the social condition and surroundings of the 
mass of the people in London so far as their sanitary arrangements 
were concerned. He described the main drainage operations of 
the late Metropolitan Board of Works, and gave an interesting 
account of what was now being done by the London County 
Council to purify and dispose of the sewage, and stated that plans 
were in progress which when carried out would deal with the 
whole of the London sewage, so that none of it would find its way 
into the Thames in a crude state. Mr. Stokoe stated that in the 
London area, containing about 117 square miles, there were about 
80 miles of main sewers varying from 4ft. to 12ft. in diameter, 
and about 4000 miles of house drains, from which about 200,000,000 
gallons of sewage are discharged each twenty-four hours, except 
during heavy rains, when the quantity is very largely increased, 
To give the necessary fall to the sewers they are intercepted, and 
the sewage pumped from a low to a higher level, and at the outlets 
pumped from the sewers into the Thames. 

To deal with this immense volume, pumping engines of an 
aggregate of nearly 3000-horse power have been provided, and 
alterations are at present in progress to increase the power of the 
existing engines, and add new engines of the most powerful 
description. The purification of the sewage at the outfalls is a 
work of considerable magnitude, the first stage of which consists 
in passing it through screening cages, which collect all rags, paper, 
fat, and offal of every description, which is burned in a specially 
constructed ‘‘ destructor.” 

The sewage is then treated with lime in the a of four 
grains tu each gallon of sewage, and to do this about 30 tons of lime 
is required every twenty-four hours, Proto-sulphate of iron is also 
used to the extent of about 8} tons per twenty-four hours. The 
sewage thus treated is diverted into precipitating reservoirs, each 
having acapacity of 20,000,000 gallons, Aftersettling forfrom twenty- 
four hours to forty-eight hours, the bulk of it can be run off into 
the river comparatively clear. The remaining sludge is pumped 
into other settling channels, and allowed to rest for about twelve 
hours, and the liquid which rises to the top is pumped back to the 
liming station, to be again subjected to the clarifying process, 
The remaining sludge is pumped into steamers and taken out to 
sea. There are at present three steamers at work, and in a few 
weeks there will be two more. These steamers have been specially 
built for the work, and are fitted with triple-expansion engines 
and twin screws, and run at an average nthone of 10 knots per hour. 
Each steamer takes about 1000 tons of sludge, and the pumping 
machinery is capable of loading 1000 tons per hour. The steamer 
takes its cargo about fifty miles out to the Barrow me where it 
is Gchannsll tate the sea about 8ft. below the surface of the water. 
It is discharged gradually while the steamer covers a distance of 
about ten miles out pa | the same distance returning, and being 
well distributed by the twin screws no trace of it has been found 
on any of the neighbouring banks, although this process has now 
been in operation for about two years. 

The total amount of sludge sent to sea in this way during last 
year was 583,000 tons, at a cost of a fraction under 7d. per ton 
for the working expenses of the steamers. The average time 
occupied by each steamer per trip is nine hours, and about 20,000 
tons of sludge is sent to sea from the northern outfall every week. 
Mr. Stokoe said that many schemes had been pro , and several 
tried, for utilising sewage as manure ; but up to the present there 
was no prospect of any success in that direction ; for although the 
sludge had been pressed into cakes and offered free of charge to 
the farmers, they would not cart it away; and although in small 
towns it might be possible to utilise it tosome extent on the land, 
it seems that with a volume of sewage such as was produced in the 
London district, the best, and indeed the only practicable pen | of 
dealing with it was to get it out of the way as cheaply and as 
quickly as possible. 


An interesting discussion took place, and different opinions 
were expressed by members; but it was unanimously agreed that 


the paper bad been most interesting, and should be printed 
and issued to the members in pamphlet form, and a vote of thanks 
to Mr. Stokoe terminated the proceedings. 








Care or Goop Hore anp Nata Roya Mart Service.—The 
Union Steamship Company’s new twin-screw Royal Mail steamer 
Scot, which left Southampton on April 2nd with the outward Cape 
of Good Hope and Natal mails, arrived at Cape Town at 3.25 a.m. 
on Monday, the 18th inst. Passage, 15 days 1 hour, net steaming 
time. Average speed, 16°6 knots per hour. This is the fastest 
passage on record, 


THE LATE Mr. RoBert GILL.—We regret to record the sudden 
death at Palermo, on the 23rd of February, of Mr. Robert Gill, 
civil engineer of that city. Mr. Gill was born of Manx parents in 
Marsala, in 1846, and when still quite a boy removed with his father 
to Palermo, where for many years he held a professorship at the 
Naval College. To his father, the late Mr. Joseph Gill—himself 
also a civil engineer—he was chiefly indebted for his scientific and 
technical training, and conjointly with him originated many 
mechanical appliances, notably a still, a safety valve, and a process 
for the manufacture of sugar from beetroot, as also several valuable 
processes in the smelting of sulphur. For many years past he held 
the appointment of local director to the English Sulphur Fusion 
Company. He was also the author of a popular Italian text-bdok 
on ‘The Steam Engine,” which, we understand, has reached 
several editicns ; and of translations into Italian of a ‘‘ Dictionary 
of Engineering,” and other scientific works. During the intervals 
of labour in the field of mechanical science he diligently studied 
the arts of painting and music, and composed many songs and 
other sous slased several of which have been published, Mr. 
Gill was an occasional contributor to THE ENGINEER, and his papers, 
like most of his other writings, are characterised by an individu- 
ality of style in which the artistic and the scientific elements are— 
as rarely occurs—happily fused into one. By those who knew him 
intimately he will be remembered as a faithful friend, a genial 
companion, an indefatigable worker, a brilliant demonstrator, and 
an original thinker. He lies buried by the side of his father and 





A badly-made triple or quadruple condenser may transmit 


mother, in the English Cemetery at Palermo, 
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NT LIGHTHOUSE LENS—QUADRILATERAL 
A GIANT Blo  SRRANGEMENT.* 


By Mr, J. R. WiGHAM, 


. in this room I read a short paper before this Society 
A ied rs Improvements in Lighthouse Lights,” with an exhibition 
proposed new burners and their flames. On that occasion 
¢ lighthouse lights which I exhibited were explained and 
pl be peculiar! applicable to a new system of lenticular 
oe ngement “ quadri lateral,” which I briefly described, and men- 
arra the steps which had led up to its introduction, intimating 
pe I hoped to have the pleasure of further referring to it on a 
peach occasion. It is for that purpose that I have now the honour 
ing you. 
of sdtrerwiaat lens designed for lighthouse illumination by Fresnel 
:. 8ft. 3in. high by 2ft. 7in. wide, and it was constructed to 
transmit the light of an oil lamp, the flame of which was about 
ghin. in diameter by 3in. high. A sample of this lens and lampare 
nthe table, This oil lamp originally had three concentric wicks ; 
afterwards another wick was added, and its illuminating power 
when at Howth Baily gas was first introduced as a lighthouse 
illuminant, was 328 candles. The gas burners then introduced, and 
since adopted at Irish lighthouses, represented a very much higher 
illuminating power than this oil lamp, and their flames were of 
much greater dimensions. Each burner, as I explained in a 
er read to this Society at that time, could be used in five 
Viferent sizes and degrees of power, according to the state of 
the weather. The smallest, which represented in size the 
Hincks oil lamp, had an illuminating power of 427 candles; the 
next size, 6in. in diameter, 832 candles; the next, 8in. in diameter, 
1253 candles; the next, 9 in diameter, 2408; and the largest, 
the flame of which was 11}4in. in diameter by about 8in. high, had 
an illuminating power of close upon 3000 candles. This great 
jluminating power was capable of being augmented two, three, or 
four-fold by the superposition of one, two, or three burners and 
tiers of lenses, called the biform, triform, and quadriform system ; 
its effect for lighthouse illumination being capable of still further 
enhancement by the automatic extinction and re-ignition of the 
, forming what is termed the ‘“‘group-flashing” system. 
The light from all these burners was originally transmitted 
through the Fresnel lens, having a focal distance of only 
920 millimetres, and although the practical effect of the 
greater illuminating power of the gas lights in increasing the 
power of the beam from the lighthouses where they were employed 
was very marked, yet it was evident that a great portion of the 
light from the larger sizes of the burners was ex-focal, and did 
not produce a beam of anything like the power which the greater 
size of the luminary would produce if u in conjunction 
with lenses proportional to the dimensions of the burners. The 
great advantage of lighthouse illumination from the intr. duction 
of the gas system arose from two causes: (1) The greater 
illuminating power of the flame which increased in proportion to 
the greater diameter of each burner; and (2) the diffusion of 
ex-focal light which illuminated fog to an extent never before seen 
in lighthouse illumination. 

To me it was a self-evident proposition that if lenses were 
constructed of suitable size and of suitable focal distance for the 
large-sized flames obtainable from gee we would not only have an 
enormously increased focal light, but we might also have it with 
still greater diffusion of the useful ex-focal light to which I have 
referred. ‘Twenty years ago, in this lecture theatre, I gave 
expression to this opinion, and urged that lighthouse authorities 
wou!d do well to have such lenses constructed, in order to do full 
justice to the gas system which had been inaugurated in Ireland. 
At the British Association in 1878, and again before that body in 
1881, and at the Institute of Civil Engineers, London, in 1879, and 
the Royal Society of Arts, London, I brought under public notice 
the advantages which would result from the employment of such 
lenses. In the year 1885, a step in advance was taken by the 
Commissioners of Irish Lights on erecting at Mew Island Light- 
house, Belfast Lough, lenses 4ft. high by 3ft. 7in. wide, but still 
with the 920 mm. focal distance. 

After the South Foreland experiments had taken place, Messrs. 
Stevenson, the engineers of the Board of Northern Lighthouses, 
obtained the sanction of the Board of Trade to the purchase from 
the eminent firm of optical engineers, Messrs, Barbier and Co., of 
Paris, of a much larger lens for experimental purposes. This lens 
had a focal distance of 1330 millimetres. Messrs, Stevenson called 
it a hyper-radiant lens. It was tested by them and the experts 
of Trinity House, and according to their report it was found, when 
used in conjunction with large burners, to have practically double 
the illuminating power of any lens previously made—a significant 
pronouncement of enormous importance, 

Messrs, Stevenson’s report gives their opinion that the use of 
such lenses would so much increase the light as to render un- 

y the application of the biform, triform, or quadriform 
arrangements, For this they gave no reason, but their idea 
evidently was that when by the use of this large lens they obtained 
as much light as would be given by the superposition of smaller 
lenses, they had accomplished all that was necessary. My ideas 
were not thus limited, nor did it strike me as desirable that the 
illuminating power of lighthouse lights should be restricted to the 
maximum advised by Messrs, Stevenson. 

Having so long advocated the use of such lenses, and being so 
thoroughly convinced of the advantages which would result from 
their adoption, I lost no time, as soon as the pronouncement in 
their favour was made by Messrs, Stevenson and the Trinity House, 
in proposing to the Commissioners of Irish Lights that, if they would 
adopt these lenses at Tory Island, instead of the lenses of the Mew 
Island type, which, according totheirinstructions, I was about toerect 
there, 1 would make without any charge to them the alterations to 
the lantern, &c., rendered necessary by this change, The Commis- 
sioners, fully alive to the advantages of the new system, assented 
to this proposition, and thus became the first lighthouse authority 
practically to adopt it ; and further, notwithstanding the opinion 
of Messrs, Stevenson that the light should be restricted to a single 
tier of lenses, and in face of strong letters to them from the Board 
of Trade, urging that it was inexpedient to adopt any higher 
optical power with these lenses than biform, they determined, 
and adhered to their decision with a persistence worthy of all 
praise, to place these lenses at Tory Island in triform. The wisdom 
of this course has been abundantly justified by the most conclu- 
sive testimony from the commanders of great ocean steamers and 
others as to the advantages to navigation which have arisen from 
the establishment of that triform light. 

While it was to me a matter of rejoicing that such large lenses 
should be made and placed at so important a lighthouse as Tory 
Island, and that the adoption there of 1330 millimetre focal distance 
lenses was so successful, [ still held that though a great advance 
had been made, it was not by any means all that could be accom- 

lished. It seemed to me that there was no reason why still larger 
enticular surfaces should not be used for lighthouse purposes with 
very great advantage, and I therefore proposed that lenses having 
a focal distance of, say, 2 metres, should be made so that the 
whole of the light from a 12in. gas burner might be utilised 
and transmitted to the mariner. I accordingly consulted 
with Messrs, Barbier, who entirely agreed with me as to 
the practical utility of such lenses and the feasibility of their 
construction. They had heard, as we all heard, that Lloyd’s 
and great American steamship companies had expressed a desire 
that a particularly powerful light should be placed at the Old Head 
of Kinsale, and at my request they designed and made a lens suit- 
able for such a ey wag It is now before you. It may well be 
called “ the Giant” lens, for it is by far the largest lens ever made, 
and when it was erected in Messrs, Barbier’s workshop in Paris it 
caused considerable sensation as a most remarkable work, and 
likely to effect a revolution in lighthouse illumination. I think you 








* Read before the Royal Dublin Society, April 20th. 





will agree with me that it is not only a splendid specimen of manu- 
facturing skill, but a perfect work of art, reflecting the greatest 
ible credit upon Messrs. Barbier, its designers and constructors. 

he axial intensity of the lens is 806,000 candles. 

The quadrilateral arrangement of which it forms a part is 
shown by the model on the table, which is made to one-tenth 
scale, You will observe that it is a model of the new apparatus in 
triform, Each face of the apparatus measures l0ft. wide by 
22ft. 6in. high, and the resultant beam is calculated to be equal 
to five million candles. You will observe that the apparatus is 
not of such size as could not be conveniently accommodated on a 
lantern of reasonable dimensions, such as might be placed in any 
lighthouse tower. The —— is only 14}ft. in diameter, re- 
guiring a lantern 174ft. in diameter. In triform the axial intensit 
is 2,400,000 candles, or two and a-half times that of Tory Island. 
The duration of the flash would be six seconds, recurring every 
minute. With the new “intensity” burner, which is now lighter 
in the focus of the lens, the light would be five times the power of that 
of Tory Island. Itis to be observed that in this calculation allowance 
has not been made for the fact that the lens, owing to its peculiar 
spherical form, will internally return to the flame the whole of 
the light reflected at the first refracting surface, so as to increase 
the amount of light emitted directly from the flame towards an 
opposite panel, which light in the case of the ordinary plane lens 
is wholly lost. If you examine this lens, which I hope you will do 
before the meeting breaks up, you will find every part of it to be 
most carefully ground, so as to refract or reflect the light from the 
large gas burner which I have placed in its focus. I am told that 
the mathematical calculations for this occupy many pages of close 


figures. 

The great interest that attaches to this lens at the present time 
is that its appearing now is most opportune, because of the dis- 
satisfaction of the French lighthouse authorities with the perform- 
ance of the electric light as a lighthouse illuminant. The electric 
light has been applied at sume of their lighthouses for many 
years, and they had intended to apply it to many more of their 
lighthouses, but the complaints which have reached them have 
induced them to alter their determination. Hence the engineers 
of the French Lighthouse Department are naturally looking for a 
substitute, and it is for this reason that this new lens has excited 
so much interest in Paris. 

We are, of course, all aware that the electric arc light is by far 
the most intense artificial light which has ever been used for light- 
house purposes, I have experimented much with it. In clear 
weather its power is enormous. I have read the Times newspaper 
at Salthill by the electric beam directed from the Experiment House 
at Howth Baily, but I found, as has since been also found in actual 
practice by seamen and others, that as the weather became foggy this 
enormous light diminished far more rapidly than did the light of an 
ordinary oil or gas lamp, and that these latter lights remained visible 
after the electric light had been entirely extinguished by the fog. 
The Shipmasters’ Society, in a letter to the Trinity House, dated 
7th March, 1891, say :—‘‘ Many members of this society, in active 
service, frequently passing from the Thames to the sea, and vice 
versa, have often represented the poorness, sometimes invisibility, 
of electric lights during certain conditions of hazy atmosphere, at 
times when the oil lights of lightships, &c., and the gas lights of 
seaside towns have been comparatively bright and distinct.” They 
continue :—‘‘ Again, complaints have been made of the intense and 
blinding effects produced on navigators by electric lights such as 
the South Foreland on vessels in its immediate vicinity.” 

The reports from the United States of America are also un- 
favourable to the electric light as a lighthouse illuminant, and 
show that its use has been actually given up in the States, The 
New York Hlectrical Review says that ‘‘the lighthouse officials have 
given up the idea of using electric lights in lighthouses. The elec- 
tric light which was established for the purpose of testing its 
adaptability to the service proved so unsatisfactory to navigators, 
and brought such earnest protests from shippers, that it was aban- 
doned.” Thus it would seem that the electric light as a lighthouse 
illuminant is unsatisfactory to British seamen, that in France its 
progress has been arrested, and that in the United States of 
America its use has been absolutely abandoned. 

The lens at which we are working may be regarded as the 
furthest development on a practical scale of the principle of 
quantity or volume, in contradistinction to intensity in the light 
used for lighthouse purposes. The electric light—the highest 
example of intensity—has put forth its greatest effort at St. Cathe- 
rine’s Point, Isleof Wight; its six or seven millions of candles have 
there full play, with what effect the nautical portion of the com- 
munity in view of the stranding of the Eider, and the correspond- 
ence which has arisen thereupon, are now seriously considering. 
This new lens and its large gas burner will enable the advocates of 
volume to show what they cando. The maritime public are watching 
the contest with much interest, human lives are involved in the 
issue, and although some may say that victory is already on the 
side of the larger, but less intense illuminant, and that the electric 
light has been tried and found wanting, the other side has not yet 
been allowed to show what the full power of gas and large lenses 
can do to fill the place which it was fondly hoped the electric light 
would occupy. 

The Commissioners of Irish Lights |have decided to allow this 
—- lens to be be erected in the Experiment House at Howth 

ily for the purpose of practical trial, and we may hope that with 
that wisdom which they have shown on former occasions, they will 
again take the lead in this matter, and give to the mariner the 
full benefit of this latest development of lighthouse illumination. 
The experiment will be one of much interest, and any of you who 
live in the neighbourhood of Kingstown will havea chance of seeing 
it. In fine weather of course the large lens will completely out- 
shine its powerful neighbour, the ordinary light of the Baily 
Lighthouse; and should foggy weather intervene during the 
a gpg it will, I think, be found that long after the Baily 
light, even at its highest fog power, is lost to view, the light from 
our giant lens will stil] assert itself. 








PAYMENT FOR MACHINERY BY INSTALMENTS. 


A DECISION of great importance to manufacturers, proprietors of 
works, and users of machinery was recently given in the Chancery 
Division, to the effect that a stipulation declaring that a machine 
to be paid for by instalments should belong to the vendors until 
paid for, was valid, and also that no property in tenant’s fixtures 
vests in the landlord before the termination of the tenant’s term. 

The case was complicated, owing to the conditions and the 
number of claimants for the possession of the machinery. 

In December, 1883, a limited company leasing a colliery mort- 
gaged it to their bankers, “‘ together with all fixed engines, boilers, 
shafting, gearing, machinery, machines, and other fixtures, stand- 
ing and being, or hereafter to stand or be” upon the mortgaged 
premises. 

In July, 1889, the company agreed with a firm of engine makers 
for the erection by them at the colliery of a coal-washing plant, 
together with dry separation and loading arrangements, of a 
capacity of 500 tons per day of eight hours. The price agreed 
upon was £3750, to be paid by monthly instalments commencing 
on 26th May, 1890. It was also provided that if the payments 
were not made regularly, the vendors could at once call upon the 
company for immediate payment of the balance of the purchase 
money, and that until paid for the machine should remain the 
property of the vendors. The machine, which was of the nature 
of a trade fixture, was erected, and commenced working in August, 
1890, the time fixed for its completion having been extended. 

According to an engineer of the vendors, ‘‘nearly all the machines 
were fastened to the floor beams of the building or to timber 
frames specially t mgr to support the machinery, by means of 
bolts which could be easily detached. In a few instances only bed- 
plates of machines were fixed to the brick structure by holding 








down bolts, which could also be easily removed. No part of the 
machinery was imbedded in or put into the fabric of the building, 
and the whole of the plant could be removed without any sub- 
stantial injury to the fabric.” According to the assistant manager 
of the company, ‘‘ the machine was of both fixed and loose parts, all 
being built into or being under a large brick and iron structure for its 
— and support. The mechanical parts of the whole would 

useless for their technical purpose, were they not upheld by the 
walls, pillars, and flooring of the building. The building con- 
taining the washing machine and dry separation Plant was three 
storeys high, with foundations in some places 25ft. below the 
ground level ; the machinery also being in some places many feet 
below the surface, and in one part especially, 25ft. below. The 
machinery was bolted on to the beams, and the beams were built 
into the walls of the structure. The plant was one whole piece of 
machinery ; the taking away of one part would mean the disable- 
ment of the whole.” 

Two sums of £113 15s. were paid by the company on account of 
the money due under the agreement, but no further payments 
were made. In February, 1891, the bankers brought an action to 
enforce their security, and a receiver was appointed, who took 
possession of the colliery. In the next month the company 
resolved to liquidate voluntarily. In May an order was made to 
continue the winding-up under the supervision of the Court, and 
the receiver was appointed liquidator. The vendors then brought 
an action to enforce their claim to the washing plant, under the 
agreement of July, 1889. Two summonses were heard at the 
same time, one on behalf of the lessor of the colliery, asking that 
he might be at liberty to distrain on the stock, stores, plant, and 
other chattels of the company in and about the colliery, for all 
arrears of rent then due; the other, on behalf of the bank, asked that 
the receiver might be at liberty to vacate the premises, and to re- 
move therefrom all the fixtures, fittings, loose chattels, and plant 
belonging to thecompany. The vendors contended that the assign- 
ment of the trade fixtures and chattels contained in the banker’s 
mortgage ought to have been registered under the Bills of Sale Act, 
and that the mortgage was not in the statutory form of a bill of 
sale. The machinery claimed was all of the nature of trade or 
tenants’ fixtures—fixed by bolts and screws, and the claim was 
limited to that which could be removed from the building without 
injury. The machinery was, by the agreement, the property of 
the vendors, and the mortgagees could have no better title than 
the mortgagors had. The company had abandoned its contract 
with the vendors, and the lavter were entitled to remove the 
machinery. In this case the machinery became part of the free- 
hold the moment it was affixed to it, and although it might be 
removed with but little damage, it was brought there for the 
purpose of rendering the land useful for the trade purposes for 
which it was demised, and it ceased to be personal chattels. Con- 
sequently the landlord could not distrain upon it. 

On behalf of the bank it was urged that the company being 
registered under the Companies Act, 1862, it was not necessary 
that the mortgage should be registered under the Bills of Sale 
Act. The machine, so soon as it was fixed, became part of the 
freehold, subject only to the tenant’s right of removal. The 
vendors reserved no right to enter and take away the machinery 
if not paid for, and they had no such right. The mortgage to the 
bankers by the tenant gave them a right to remove the tenant’s 
fixtures. The stipulation in the agreement that the machine 
should continue to belong to the vendors after being fixed to the 
freehold was one which the law did not permit. The agreement 
was not equivalent to a re-grant of the property in the machine to 
the vendors, and such a re-grant could not be implied. 

The receiver had a right to abandon the colliery and to remove 
the loose chattels. The landlord could not distrain for rent which 
accrued before the commencement of the winding-up, but must 
prove for it in the liquidation. 

For the lessor it was contended that the landlord could distrain 
for rent accrued before the winding-up, because the bankers’ mort- 
gage debt and debentures would exhaust the whole value of the 
company’s property. This was not admitted. The landlord could 
have distrained before the winding-up, but for the receiver being 
in possession and he held possession for the benefit of all persons 
entitled according to their respective rights. 

Mr. Justice North decided in favour of the vendors, holding that 
but for the special provisions of the agreement the property in the 
machinery would have passed to the purchasers when it was 
erected. As between the parties to the agreement, there was 
nothing in law to prevent the stipulation that until paid for the 
machinery was to remain the property of the vendors from taking 
effect. The mortgage of the colliery providing that all the ma- 
chinery and chattels to be thereafter brought on the premises 
should be included in the security, was a perfectly good bargain 
between the parties to it. But it was not in the power of the mort- 
gagors to confer on their mortgagees a better title than they 
themselves had to the property agreed to be mortgaged. If the 
machinery had remained upon the demised premises at the end 
of the term it would have become the property of the owner in fee 
of the land, subject to any right the tenant might have had to remove 
it so long as he continued in p ion of the demised property. 
Assuming that the landlord would have had any property in the 
machinery, the only claim made adversely to the vendors was made 
by persons deriving their title not from the landlord but from the 
tenant. As the receiver was going to abandon the colliery, the 
vendors were entitled to remove the machinery which they claimed. 
The landlord must prove for the rent due down to the actual com- 
mencement of the winding-up. 











NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty:—Chief Engineers: George 
Aborn, to the Fox ; Benjamin J. Barnes, to the Hibernia, for ser- 
vice at Torpedo Store at Malta; Edwin Cornish, to the Brilliant, 
to date April 20th. Engineers: Laurence Bell, to the Narcissus ; 
Edward G. Gyatt, to the Dolphin; Charles B. Lecky, to the 
Tamar; and Frederick G. Harding, to the Victoria, to date 
April 14th, 


FOUR-DECKED COLLIERY CAGES.—A remarkable piece of work- 
manship has just been turned out of the works attached to the 
Railway Foundry, Barnsley, and has been set to work during the 
week, which will undoubtedly have an effect on the production of 
coal, The firm named, who are noted for the manufacture of 
colliery appliances, have just turned out two of the largest colliery 
cages ever made in South Yorkshire, ina remarkably short space of 
time. Within a fortnight of Tuesday last the firm accepted an 
order to construct two wrought iron four-decked cages for the 
Rothervale Colliery Company, Treeton near Rotherham, which 
supplants double-decked cages. The two monster cages are about 
23ft.—9 metres—in length, and have four decks, the top one being 
the largest, for the men to ascend and descend the shaft. The 
cages weigh no less than 44 tons each, and contain 2500 rivets 
and bolts. They are made of steel and wrought iron, and with the 
exception of the hoops, all the material was made at the Railway 
Foundry. Thecages aretodraw eight corves of coal each, and are so 
arranged that by means of two platforms the corves can be removed 
and empty ones placed in the cage at thesame time. The departure 
is an important one, as up to the present time four-decked cages are 
unknown in the district. At the Aldwarke Main Colliery, four 
corves are drawn ona flat and two between the drawing chains, 
Monk Bretton has three-decked cages and a number of two decks 
drawing four corves at a time. Several firms in Barnsley have long 
been noted for the production of colliery appliances, including 
tubbing, chairs, cages, pumping gear, &c., and it is highly creditable 
to the firm named that in the course of ten days two such formid- 
able cages were produced. It is more than probable that in these 
days, when miners are wishful to work only five days per week, 
appliances such as those noticed will be the rule rather than the 
exception. 
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SWING BRIDGE FOR KIDDERPORE DOCKS 
THE PATENT SHAFT AND AXLETREE COMPANY, WEDNESBURY, CONSTRUCTORS 


Fig! 














, 
Holes for#aia® bolts | 











SWING BRIDGE FOR KIDDERPORE DOCKS. 


THE above illustrations are from the working drawings of 
&@ swing bridge recently designed and constructed by the 
Patent Shaft and Axletree Company, of Wednesbury, to 
the order and under the inspection of Mr. W. Duff Bruce, 
M.1.C.E., consulting engineer to the Calcutta Port Commis- 
sioners. It is intended to be decked with timber, but this 
is not shown in the drawings. 

The bridge, which is to cross one of the passages of the 
newly-constructed Kidderpore docks at Calcutta, has a clear 
opening of 40ft. and a total length of 86ft. The main girders 
are of steel, 5ft. Gin. deep. The cross girders are generally 
lft. 6in. deep, increased to 2ft. 6in. over the rollers. There 
are twenty cast iron live rollers 18in. in diameter, travelling 
between paths 14ft. in diameter. The bridge is turned by 
manual power, and the turning gear is constructed on a 
principle patented by Mr. C. Wawn, M.I.C.E., the general 
manager of the Patent Shaft Company. Its peculiarity con- 
sists in fixing the toothed rack to the live roller ring instead 
of to the masonry below, an arrangement which considerably 
simplifies the construction. The end chocks are worked by 
@ worm and wheel. When erected in the contractors’ yard, 
it was found that two men could easily turn the bridge 
through a quarter of a circle in one and a-half minutes. 

This is the fifth bridge which the Patent Shaft Company 
have constructed on the same principle, one of them being 
a very heavy bridge of 64ft. clear span, carrying the double 
line of the Buenos Ayres and Rosario Railway over the San 
Francisco Canal. 








LAUNCHES AND TRIAL TRIPS. 





On the 18th April, Mr. D. M. Cumming, Blackhill Dock, Park- 
head, Glasgow, launched a steel screw tug named Mary. Dimen- 
sions :—50ft. by 12ft. by 7ft. She is intended for service on the 
Suez Canal. Messrs. Fisher and Co., engineers, Paisley, are fitting 
her with compound surface condensing screw engines of 115 indi- 
cated horse-power. 

On Thursday, the 14th inst., the same builders launched from 
their No, 2 dockyard a steel screw steamer which has been built to 
the order of Mr. P. G. Cicellis, of Marseilles, the dimensions 
being :—Length over all, 305ft. 4in.; beam, 40ft.; depth, moulded, 
20ft. 3in.; and she will carry 3300 tons at a very easy draught. 
The engines are to be fitted by Messrs. Blair and Co., 
Stockton, the sizes being 22in., 36in., and 59in. by 39in. stroke. 
As the vessel was leaving the ways she was named Tricoupis. 

On Wednesday, the 13th inst., a fine spar-decked steel screw 
steamer was launched by Sir Raylton Dixon and Co, from their 
Cleveland Dockyard, Middlesbrough. The vessel has been built 
to the order of Messrs. C. G. Dunn and Co., of Liverpool, and her 
principal dimensions are:—Length over all, 348ft. 3in.; beam, 
43ft. 6in.; depth moulded, 29ft.; and she has a deadweight 
capacity of over 5000 tons. Her engines will be fitted by Messrs. 
Blair and Co., Stockton, 
and 66in. by 45in. stroke. As the steamer was leaving the ways 


the cylinders being 25in., 40in., | 


she was named Fallodon Hall by Miss Dunn, the daughter of the | 


owner. 


Messrs. David J. Dunlop launched from their yard on the | 


14th instant the s.s. Blue Bell, built of steel, 176ft. long by 26ft. 
by 12ft. 9in. depth of hold. She is being built to the order of 
The London, Antwerp, and Continental Steam Navigation 


Company, to trade between London and Antwerp. Her engines | 


have cylinders 15in., 23in., and 38in. in diameter, with a stroke of 


27in.; the boiler is 13ft. diameter by 10ft. Gin. long, of the usual | 


multitubular type, and built to carry 160 lb. working pressure. 
The vessel is supplied with special facilities for the trade, including 
steam winches, crane, and combined hand and steam steering gear. 
She is estimated to carry 660 tons dead weight at a speed of 
10 knots, and is being built to the design and under the superin- 
tendence of Messrs. Flannery, Baggallay, and Johnson. 

Messrs. Robert Stephenson and Co., on Thursday, the 14th inst., 
launched from their shipyard at Hebburn a composite light vessel 
for the Honourable Corporation of the Trinity House, London. She 
has been built from the designs of Mr. F. C. Goodall, surveyor of 
shipping tothe Trinity House. The vessel is 114ft. long, 23}ft. 


| 


| will grow, if we may judge i the favourable opinions ex- 
| pressed by the members of theSout 


| R. 8. Williamson and W. 
| experience of the use of electrical machinery for haulage purposes 





beam, and 13}ft. deep, and has exceptionally heavy scantlings. 
The framework is of iron, and the men of teak and elm, with 
stem and stern posts of oak. Illuminating and fog signalling 
machinery of the most approved type from the designs of Sir 
James Douglass, engineer to the Trinity House, will be fitted on 
board. This is the fourth lightship which Messrs. R. Stephenson 
and Co, have constructed for the Trinity House within the last 
three years. 

On the 14th inst. Messrs, Wm. Simons and Co. launched from 
their yard at Renfrew the Sicily, a powerful twin-screw hopper 
dredger, which has been constructed to the order of Mr. George 
Furness, of London. This vessel entered the water with all its 
engines and machinery on board complete. It is fitted with two 
— of compound surface-condensing engines of over 500 indicated 

orse-power. After its dredging and steaming trials on the Clyde, 
it will proceed to Palermo, where it will be employed dredging 
rock which has been blasted. This work being of a particularly 
difficult nature, special provision has been made against accidents 
when dredging by the manner in which the upper end of the bucket 
ladder is hung to the upper tumbler shaft. It consists of a suitable 
arrangement of links, which allow the lower end of the bucket 
girder to recoil automatically when any undue resistance is met 
with, and in this way avoid damage. The Sicily is the second 
hopper dredger that its builders have supplied to the same owner, 








| meeting becomes better known it will be better liked. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


SUCCEEDING upon the quarterly meetings of last week have come 
the Easter holidays, and they have this week been observed at the 
ironworks throughout the entire district. At most concerns the 
works were idle the first three days of the week ; but a start was 
made at many of them on Wednesday, and in some cases on 
Tuesday night, though others will remain closed ali the week, and 
will not resume until next Tuesday, In these remarks reference is 
intended to the finished ironworks, the blast furnaces having of 
course been on as usual, 

The business which has resulted from last week’s quarterly 
meetings has been distinctly disappointing. In the first 

lace, the attempt to hold the Birmingham meeting at the 
Town Hall instead of at the Exchange was a decidedly mis- 
taken move, and led to so divided a meeting that the business 
done was smaller than for many quarter days past; and secondly, 
demand is undoubtedly quiet in nearly every department, and 
buyers are not wishful to order in anything but small lots. 
The Ironmasters’ Association, as at present advised, propose to 
repeat last week’s experiment as regards the place of the quarterly 
meeting next July, on the pcs that when the new place t, 
The 


| opinion of traders is, however, strongly opposed to the suggestion, 


REVOLUTIONS PER MILE AND CENTRIFUGAL 
FORCE OF LOCOMOTIVE AND CAR WHEELS. 


THE accompanying table gives data of the number of revolutions 
per mile and the centrifugal force of car and locomotive wheels 
and counterbalances. The figures in the table and the titles 
explain themselves. We quote them from the Railroad Gazette :— | 
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TuE adoption of electricity as a motive power in mines | 


Staffordshire and East Worces- | 
tershire Institute of Mining Engineers at their last meeting. Messrs. 
ardle read two short papers giving their | 


in coal pits. Suggestions were made concerning the adoption of 
electricity where rope haulage worked directly from the surface | 
could not be obtained. In both the papers the cost was stated to 
be less for the electrical machinery than would be the case if com- | 
pressed air was employed. 


| quarterly meeting rates. 


| demand was reported fair, with a firmer market and an upward 


| satisfaction, 


and at the quarterly meetings a petition hastily got up against 
the change quickly received some hundreds of signatures, 

The expectation of the iron trade is now in the direction of 
orders for export, which it is well-known merchants must have in 
hand, and which it is hoped they will now soon place. During 


| the next week or twosome valuable export orders should be given 


out, and these should largely assist ironmasters to provide work 
for the hands during the new quarter. For the fortnight preced- 
ing Easter, the chief firms making branded iron were obliged to 


| put their mills on short time, owing to lack of demand, and the 


small amount of business which has resulted from the quarterly 
meetings will probably issue in lonjer holidays than usual at these 
establishments. 

Prices favour buyers, but are without quotable alteration on 
Marked bars are £8; second sorts, £7; 
merchant bars, £6 10s. to £6 15s.; and common, £5 lds, to £6. 
Hoops are £6 12s, 6d., and sheets, singles, are £6 15s, to £7 in 
actual busi for galvanising sorts; £7 to £7 5s. for doubles, 
with a few firms quoting £7 10s. for best sorts and £8 for lattens. 

The depression and losses in the sheet iron trade have been a 
marked feature for the last six months—especially so during this 





| year; and there does not seem to be any improved prospect of 


improvement, though it is more encouraging that South American 
ont Australian demand looks rather better. Some explanation of 
the weakness in common iron sheets is found in the fact that two 
or three liquidations are in progress; and it is said that until the 
stocks in question are realised, buyers will not commit themselves 
to large orders. 

There are still some sheet iron makers who decline to take orders 
at less than £7 5s. for singles, £7 10s, for doubles, and £8 to £8 5s. 
lattens, These firms, however, are numerically exceedingly small, 
and the bulk are selling at the prices indicated higher up, 

Galvanised corrugated sheets are selling at £11 10s. f.o.b. Liver- 

1 for the Indian market, £11 15s. for the South American mar- 
et, and better values for Australia, As regards this last trade, 


| it is, however, almost impossible to definitely quote since prices are 


governed entirely by the state of stocks and arrival in the Colony, 
and fluctuate on this side almost from day to day. At the quar- 
terly meeting of the Galvanised Iron Trade Association last week 


tendency on t of the increase in the price of spelter. No 
declaration was made as to sheet quotations, it being left to indi- 





~ | vidual makers to obtain the best prices they could. 


Some good orders for hoops and cold rolled strip have been 
received in this district, but not at prices which afford much 
To some extent this district is being assisted by the 
stoppage of the ironworks in the North of England, and since we 
are no doubt getting some orders which would otherwise go there. 
But the benefit is not at present great, though it exists. 

Sales of pig iron during the week have been far below the usual 
average; instead of buying over, the three months’ contracts have 
been confined to only one month’s supplies, and this was also the 
state of things at the quarterly meetings. As has previously been 
explained in THE ENGINEER, consumers have still considerable 
undelivered contracts to run which were entered into at the 
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- ning of the year, and, as rds wholly new businees, there 
aren r= the one of nth for finished iron to encourage 
po forward buying of pigs. Staffordshire prices are £3 5s., 
3 7s, 6d., and £1 lis. . for the three sorts of melting iron, 
foundry iron being stronger, Midland prices are quoted 47s. 6d. 
to 48s. now for Lincolns delivered to ,works in this district, 44s. to 
45s, for best Derbyshires, and 44s. for Northamptons. Hematites 
are quoted 60s. to 61s. for mixed numbers of mer delivered 
here from the best West Coast furnaces, No, 4, forge, 58s, to 59s., 
and foundry numbers 62s, 6d, to 65s. ‘ 

The reports given by the steel rail makers attending the 

uarterly meetings of the condition of the steel rail trade were 
dnything but satisfactory. They announced a very limited demand 
whether for home or export, and the severity of competition for 
the limited orders offering was declared to have driven prices down 
to a lower point than almost ever before. Rails of 50 lb. section 
and upwards were stated to have got down to £3 17s, 6d. to £4 

rton. Sleepers for Indian railways were quoted at £5 10s. to 
£5 15s. per ton, according to weight. Colliery rails were £5 to 
£5 5s, at makers’ works, and lighter sections £5 15s. 

Very poor prices are declared to be being got for steel tin bars. 
Bessemer tin bars were quoted £4 10s. to 44 12s, 6d., less 2 per 
cent. delivered to consumers’ works in Wales ; and lighter sorts, 
£4 15s, to £4.17s, 6d. Siemens bars were quoted 5s. to 7s. 6d. 

r ton above Bessemers. 

Mr. Benjamin Hingley, M.P., the chairman of the South Staf- 
fordshire Iron Trade Association, addressing a meeting of iron- 
workers a few days ago, said that for several years past they had 
had a very fair trade, and, on the whole, very fair employment, but 
he was sorry to say that at the present time they were not in that 

ition. ‘They had, however, to congratulate themselves on a 
much better condition than some of the other ironmaking districts, 
particularly the North of England and Lancashire, where at the 

resent time a terrible state of affairs existed. So far as he could 
judge of the trade of the world, they would have a quiet time for 
another year or two, but he did not fear the result, they would get 
over it. He did not believe in the doctrine that restricting the 
output was beneficial to trade, but there was a point beyond which 
they ought not to proceed. To abolish Monday work and have 
five turns a week at the ironworks as a maximum would do no 
harm to trade, and the men would be benefitted, and he therefore 
advised that course of procedure at the present time in Stafford- 
shire. 

With the object of getting more of a footing in the Black 
Country than is now the case, a meeting has been during the week 
held at Bilston, under the auspices of the Miners’ Federation of 
Great Britain, for the purpose of tempting away the supporters of 
the Midland Coal Trade Wages Board. Resolutions were passed 
in favour of five days’ work a-week and an eight-hour day, and one 
of the speakers characterised the Wages Board as a sham, a 
delusion, and a snare, and stated that it consisted ‘‘of a few men 
who had got neither money nor marbles.” Nevertheless, as illus- 
trating the prosperity of the Coal Trade Wages Board which exists 
in the district, and prevented the South Staffordshire men from 
joining in the recent national strike, and which carries with it the 
bulk of the colliers here, is the fact that new operative delegates 
have recently been elected to serve on the Board, and at meetings 
of the men resolutions in support of the Board have been unani- 
mously passed, 

The situation with regard to the stoppage of operatives at the 
Old Park Mills, Wednesbury, of the Patent Shaft and Axletree 
Company, continues unaltered. As we have before stated, the 
men employed at the works came out on strike to protest against 
the treatment of one of the foremen at the establishment, through 
whom one of the hands was dismissed for ‘losing a quarter.” 
The management refuse to discharge the foreman, besides rein- 
stating the dismissed hand, and the men refuse to recommence 
until this has been done. 








NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 

Manchester.—Neither the intervention of the holidays nor the 
quarterly meetings have produced any appreciable effect upon the 
iron and engineering industries of this district, There is still the 
same lifeless tone all through the trade, and the same disinclination 
to operate except for immediate delivery. On the part of buyers 
and consumers the idea evidently prevails that the outcome of the 
present struggle in Durham will be some more or less general 
reduction in wages, and although this has not only been already 
fully discounted, but has been rendered absolutely necessary by 
the unremunerative prices ruling in the market for some time past, 
there seems to be an anticipation that with the lessened cost 
of production there will necessarily be still lower prices. 
As a consequence, all buying beyond what is absolutely 
necessary is held back, and even the practically complete 
cessation of production in the North of England has no appreciable 
effect upon the market. That prices are likely to come materially 
lower, at any rate just for the present, is, however, more than 
doubtful, as it is tolerably certain that a number of the furnaces 
that have been blown out as a result of the Durham miners’ strike 
will not be re-started until busi is possible on some more 
profitable basis, and this will necessarily mean, for some time to 
come, a continued considerable restriction of the make of pig iron. 

The Manchester Iron Exchange on Tuesday was only thinly 
attended, and business all through was again of the merest hand- 
to-mouth character. The difficulty just now experienced in 
obtaining some outside brands of pig iron is diverting a few extra 
orders into the hands of local ral district makers, but these are 
only for very small quantities, and for immediate delivery. 
Lancashire makers are, if anything, a trifle easier in their quota- 
tions, their list rates now being on the basis of 44s. 6d. for forge, 
to 45s, 6d. for foundry, less 24, delivered Manchester, and at these 
figures they have been booking moderate orders for forge, with a 
few transactions in foundry qualities, District brands remain 
much the same as last quoted, Lincolnshire averaging 43s, 6d. for 
forge, to 44s, 6d. for foundry, and Derbyshire 45s. for forge, 
to 48s. and 48s, 6d. for foundry, less 24, delivered Manchester, 
Makers’ quotations for outside brands are very firm at fully late 
rates, good named foundry aye emt not being quoted under 
47s, 10d. to 48s, 4d., net cash, delivered Manchester, but there are 
still merchants who are taking 6d. to ls. per ton under these 
figures, With regard to Scotch iron, makers’ quotations remain 
firm at 48s, 6d. for Eglinton, and 50s. for Glengarnock, net cash, 
delivered at the Lancashire ports, but merchants are offering at 3d. 
to 6d. per ton below these prices, 

Manufactured ironmakers still report only a very slow business 
giving out; but some of them are fairly off for orders in bars, and 

uoted prices remain on the basis of £5 17s, 6d. for Lancashire, to 

6 for North Staffordshire qualities, delivered in the Manchester 
district; although a little under these figures would in some 
instances be taken for favourable specifications, Sheets remain at 
£7 5s, to £7 7s, 6d. for merchant, to £7 12s, 6d. and £7 15s. for 
galvanising — with the usual extras for doubles; and hoops 
£6 7s. 6d. for random, to £6 12s, 6d. for special cut lengths, 
delivered Manchester or Liverpool. 

In the steel trade, except that local makers of billets are doing a 
fairly-good business—owing to cessation of production in other 
districts—there is no material change to notice; prices remain 
firm at late rates, ordinary foundry hematite averaging 56s, to 
55s, 6d., less 24; and steel billets, £4 12s, 6d. net cash, delivered 
Manchester. In steel plates only a moderate inquiry is still 
reported, but prices are —— firm, and it would be difficult 
to place orders for good boiler-making qualities at under £7 5s., 
delivered to consumers in the neighbourhood of Manchester. 

Throughout all branches of the engineering trade a continued 
slackening off as regards new work is reported, and many of the 
establishments are getting very short of orders. 














That milling machines are rapidly getting into general use 
amongst engineers has long been evident, and the other day I had 
a look round the works of Messrs. Wm. Muir and Co., of Manchester, 
who were the first to introduce this class of tools for engineers. 
At the time of my visit, Messrs. Muir, who are not only makers of 
milling machines, but who have themselves in use an extensive plant 
of these milling machines for their own work, had upwards of fifty 
machines of different kinds in hand, and I saw one, just completed, 
which has two spindles, each 4in. diameter. These spindles are 
driven independently, and can do straight or irregular work in a 
longitudinal direction, whilst in the cross traverse they can cut at 
different levels. It is a profiling machine, and has a capacity of 
15ft. long, and 8ft. 6in. wide; the first machine from the same 
patterns having been made by the firm some ten yearsago. The 
— machine, however, contains several specialities, which have 

en introduced recently, and amongst these it may be mentioned 
that a new method of holding the mandril in the spindle, a 
patented invention of Mr. Alfred Muir, is introduced, which 
is certainly a very mechanical contrivance, In this new holder, 
the lower end of the spindle and the mandril are both screwed, but 
the latter with a finer pitch than the screw on the mandril, so that 
when a coupling nut which operates the holder is turned, it draws the 
mandril into the spindle, and a very powerful grip is the result. 
Split bushes are provided to meet the requirements of various 
sized mandrils, and precisely the same effect is secured when one 
of these split bushes intervenes. This method of fastening the 
mandril is also applied to drilling machines for holding either the 
ordinary taper shank or the parallel shank drills, and has proved a 
very great advantage upon the ordinary method in use. By the 
old system, to secure the ordinary taper shank in the spindle, 
the end had to be knocked with a hammer, and when released, 
a wedge had to be inserted through aslot in the spindle, to drive it 
out ; but by the patented holder of Mr. Muir’s, the drill is secured or 
released mechanically, by simply turning the patent coupling nut. 
Amongst other special tools in hand, I noticed a very convenient 
capstan rest lathe—also a patent of Mr. Muir’s--which, instead 
of being in the ordinary circular form, is made square, to enable the 
tools to get up close to the face plates, or in any other convenient 
position, whieh a circular capstan would not allow; whilst it can 
also be locked in any position that may be required. The firm have 
also in hand, for a foreign Government, a 6in. gun-boring and 
rifling machine of special construction. This i let 


materially by the Durham strike, which has given a welcome 
stimulus to the trade. There is a ready market for all that is 
produced, and what is not required here is easily disposed of in 
the North. South Yorkshire coke is now being sent to Hull, 
Grimsby, Goole, and ports even farther North for shipment, the 
foreign customers having the Durham supplies cut off by the 
strike. It was expected that manufacturing and household coal 
would also have been largely ordered for the North; but this has 
not been the case, proving that the consumers had laid in heavy 
stocks preparatory to the rupture. Neither has there been any 
appreciable rush for gas coal. In Sheffield the coal trade is 
Pa rong quiet, mainly in consequence of the abnormal stocks 
laid in before the ‘‘stop week,” which are not likely to be 
depleted for some time yet. 

incolnshire irons have of late been delivered in Sheffield at 
42s, 6d. per ton. Very littleisdoingin common irons, Few orders 
are coming into the ironfounders’ hands, Several of the principals 
state that they are not doing half as much trade now as at the 
corresponding period of 1891. There is a shrinkage of work all 
round, and some competent judges declare that we are just enter- 
ing on a prolonged period of depression. 

The railway material firms are full of work on wheels, tires, and 
axles. Parts for locomotives are also in good request. Any revival 
in the South American markets would causethis branch of industry 
to be congested with work. In the lighter specialities which have 
to do with sport, cartridge cases, fittings, houses doing a South 
American trade report considerable activity, so that it would appear 
as if revolutions and financial embarrassments do not interfere with 
their sporting proclivities. An immense amount of work in rail- 
way material is at present held in suspense, awaiting a settled time 
in that turbulent region. Nearly all the orders at present in hand 
are for home companies. 

The abrupt rise in the value of ivory has been as abruptly 
arrested. The stocks at the London docks have been reduced 
since the last sales by 91 tons, and only 634 tons have come in. At 
the next London sales, to begin on the 26th, it is not expected that 
there will be over 100 tons on offer. After the London sales come 
those at Liverpool and Antwerp. The depressed state of the 
cutlery trade, of course, re-acts on the ivory business, which is at 
present very dull, but the employment of that material in piano- 
making has been so greatly augmented as to compensate for the 





will weigh about 18 tons; but, as the place where it is to be 
erected is difficult of access, and the parts will have to be carried 
by camels over tracks, the machine has been designed so that when 
it is packed no single piece will weigh more than 3 cwt. As an 
illustration of the method of construction it may be mentioned 
that the main screw, which is 4in. diameter by 20ft. long, has to be 
subdivided into pieces not exceeding the above weight, and a 
special method of securing the different portions of the screw 
together when in position, designed by Mr. Muir, has been 
introduced, 

In the coal trade only a very quiet demand is reported gene- 
rally, and although many of the collieries have been stopped over 
a longer period than usual, for the holidays, supplies of all 
descriptions of fuel are plentiful, and stocks are accumulating. 
The recent exceptionally severe weather has naturally for the 
time being briskened up the demand for house fire qualities, and 
these are maintaining late rates, best Wigan Arley still fetching 
12s, 6d. ; Pemberton Four Feet and second qualities of Arley, 
10s, 6d. to 11s.; and common house fire coals, 9s. to 9s. 6d. per 
ton. The lower qualities of round coal, suitable for iron making, 
steam, and general manufacturing purposes, are, however, hang- 
ing upon the market, and for these prices show a weakening 
tendency, ordinary descriptions being readily obtainable at about 
8s, to 8s, 6d. per ton at the pit mouth. The unsettled condition 
of the cotton trade is also seriously affecting the demand for 
engine fuel, consumers only buying in small quantities for hand-to- 
mouth requirements ; and although in the better qualities prices 
have so far not given way to any appreciable extent, common 
sorts are offering at low figures, and there is a good deal of com- 
petition, with surplus supplies coming in from other districts, At 
the pit mouth good qualities of burgy still average 6s. to 6s, 6d., 
and the best qualities of slack 5s. to 5s. 6d. per ton, but common 
sorts of slack are readily obtainable at 3s. 6d. to 4s. per ton. 

The shipping trade is in a depressed condition, and with North 
Wales coal offering at the ports on the Mersey at considerably 
reduced prices, local colliery owners have also to give way to some 
extent. Best North Wales coal is now obtainable at about 10s. 6d. 

r ton, delivered at the ports on the Mersey, whilst ordinary 
Laneutive steam coal scarcely averages more than 9s. 6d. per ton. 

Barrow.—The hematite pig iron trade of this district is still in 
a very unsettled state. Owing to the fact that buyers cannot rely 
upon deliveries no new orders are being entered into, and it is 
known that many contracts that might have been placed in this 
district have been placed elsewhere, and this sort of thing is having 
a most disastrous effect upon the trade, as even when the present 
coal crisis is at an end, and when the supplies of coke are good, 
makers’ order sheets will be somewhat empty, as the orders now 
held do not represent much work, and will be soon completed, 
and so also it is now probable that many of the forty furnaces 
that were in blast at the start of the coal strike will not be restarted, 
and if present indications can be taken for anything, there is a 
tendency in the direction of a state of depression for some time to 
come. In the meantime nothing can be done in the way of increasing 
the activity, as supplies of coke cannot be obtained of sufficient 
qvality or bulk to keep many furnaces going, and the total output 
at the present time does not represent a large tonnage, there being 
only eight furnaces in blast in the whole of Cumberland and North 
Lancashire, and warrants have gone up in price, and are being 
quoted at 47s. 7d. per ton. net cash, and some few transactions 
are taking place. ere are not many makers who are quoting, 
but those who are, are asking 50s. per ton for parcels of mixed 

bers of B iron net f.o.b. The stocks of hematite warrants 
are being cleared, and this week there is a decrease to note to the 
extent of 2761 tons, and the amount now held represents 105,185 
tons, and of that amount 6743 tons are held in Furness, and the 
remainder in the Cumberland storages, 

In the steel trade everything is still standing idle, but at Barrow 
the plate mills are expected to commence on Monday next, 
There is no business of any sort doing. Heavy rails are at £4 5s., 
light rails at £5 15s., and colliery sections at £6. Shipbuilding 
material is in urgent request, local shipbuilders not being able to 
get ray £6 5s, is the value of ship plates, £5 15s, of angles, 
and £6 12s, 6d. of boiler plates, 

In the shipbuilding and engineering trades in this district there 
is much activity, and as fast as contracts can be finished others are 
found to fill their place, 

There is nothing doing in iron ore, which is at 8s. 6d. to 9s. 6d. 
per ton, net at mines, 

Coal is plentiful, but coke is still in very scarce supply. 

The shipments for the week represent 14,013 tons, as against 
23,201 tons in the same week of last year ; a decrease of 9188 tons, 
Up to date, 243,210 tons have been exported, as against 286,335 tons 
last year, a decline of 43,125 tons, 











THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE Easter holidays have been freely observed this season. 
They came most conveniently to several of the larger firms, who 
were embarrassed through the Durham strike, for lack of hematite 

iron, the supply of Durham coke having been cut off from the 

est Coast manufacturers. Several of the works closed on the 
eve of Good Friday, and up tothe date of writing—20th inst.— 
have not been re-opened, As a rule, however, business has 
been resumed to-day, and in several departments Easter 
Monday and Easter Tuesday rounded off the “play.” The 
coke makers in the South Yorkshire District continue to benefit 


d for cutlery handling. In silver goods some heavy 
orders have recently been placed with individual firms, but, 
generally, the trade is languid in lower grades, The tendency is 
towards fine artistic work in solid silver. 

Although sheep-shearing machines are in growing favour in 
Australia and New Zealand, the sheep shear makers report that 
they are doing a good season trade, and are better off tor orders 
than they have been for several years. The stove grate trade is 
quiet ; the file makers are but poorly engaged ; agricultural tools 
and impl ts in brisk d d 

Messrs. Walker and Hall, silversmiths, electro-platers, cutlers, 
&c., of the Electro Werks, Howard-street, have received infor- 
mation that they have carried off four gold medals at the Tasmanian 
Exhibition, It is unusually fitting that they should thus be again 
successful in the Australian colonies, for the firm had all their 
Australian medals stolen from the Liverpool Exhibition, where 
they had also obtained a medal. The thieves thus deprived the 
firm of the trophies they won at the Sidney Exhibition in 1887, 
and at Melbourne Exhibition in 1888. At all these exhibitions 
Messrs. Walker and Hall carried off the highest awards obtainable 
in their class. No establishment in Sheffield has grown more 
rapidly than the Electro Works, which has the well-known ‘‘ flag- 
mark ” for its trade designation. 

The death is announced this week of Mr. Wright Chadburn, 
which took place at his residence, the Tower, Pitsmoor, on the 
13th inst. The deceased was a son of Mr. William Chadburn, 
founder of the firm of Messrs, Chadburn Brothers, manufacturing 
opticians, Nursery-street, Sheffield. With his brother, Mr. Alfred 
Chadburn, he carried on the business most successfully for many 
years. He has been out of business for a considerable time, but 
it is still prosecuted with equal efficiency under the old style by 
Mr. William Morgan, who is a nephew of the founder. 











THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


WHEN it has still to be reported that the strike of Durham 
colliers has not terminated, and also that no negotiations for bring- 
ing about a settlement have been commenced by either side, it will 
readily be recognised that the trade of the district continues para- 
lysed. The strike has lasted six weeks now, and at soonest cannot 
terminate within the next three weeks, for the miners appear to be 
as resolute as ever, and will not allow the masters to be approached 
in regard to negotiating for asettlement. Nothing will content the 
men but an unconditional withdrawal of the the employers’ claim ; 
and it is very unlikely that this will be brought about, however 
long the strike may last. The employers, we are given to under- 
stand, would consent to re-open the pits at once provided the 
miners would agree that the claim for a reduction should be 
submitted to arbitration, the reduction awarded to take 
effect from the day the pits re-open. The men have now 
had five ballots since the dispute commenced respecting 
the course of action to be taken, and in each of these there 
has been a large majority for the strike, though it is to be 
observed that the majority gets smaller. The last ballot papers 
were returnable last Saturday, and they resulted in 28,151 voting 
for the continuance of the strike, and 17,598 voting that the 
Federation Board shall have power to settle. Comparing this with 
the previous ballots, we have the following :— 


Voters. For Strike. Majority. 
First ballot. 51,654 .. .. 41,897 34,795 
Second ballot 55,503 40,468 .. .. 27,512 
Third ballot .. .. 54,912 .. .. 48,056 31,201 
Fourth ballot - 49,795 .. .. 81,383 12,979 
Fifth ballot 45,749 .. .. 28,151 10,553 


It is noticeable that as there are 65,000 in the men’s unions, and 
between 80,000 and 90,000 miners altogether in the county, a good 
many have not voted. Furthermore it is to be remarked that 
the enginemen, mechanics, and cokemen voted chiefly against 
the strike continuing, and it was the colliers proper who are so bent 
upon ‘‘no surrender.” Again, itis said, that if thecolliers in West 
Durham had the settlement of the dispute in their own bands, 
the strike would soon be ended, and it is the miners in the eastern 
part of the county who are showing so uncomprising an attitude, and 
whoshow the greatest hostility to their own Federation Board. It is 
pretty plain that the Federation Board has not the confidence of 
the miners—that is shown by the persistent refusal of the miners 
in their ballots to authorise the Board to settle the dispute, and it 
is further shown by the disregard that the colliers pay to the 
instructions of the Board. Thus when instructions were sent out 
for the last ballot it was specially requested that the results of that 
ballot should not be given to the newspapers, as the publication 
of the figures at the collieries where the ballots took place early, 
when made known influenced the voting at the pits where it had 
still to be ascertained. But ins’ of carrying out this instruc- 
tion, the figures at a considerable number of collieries were com- 
municated to the newspapers directly they were ascertained, and 
the majority of the papers had no scruples about publishing 
them. Thus the men deliberately defied their Board, and 
this being so, it is scarcely likely that they will commit to them the 
settlement of the difficulty. Probably if the ballot papers were to 
contain a clause as to whether the men would consent to the 
Federation Board being allowed to negotiate with the employers, 
the general body of men having the final say in the matter, a reply 
in the affirmative might be given. But while they are thus delay- 





ing, multitudes who are not directly connected with the strike, but 
whose occupation is gone because of it, are starving, and trade is 
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being almost ruined. Some of those so affected have addressed 
remonstrances to the Federation Board, and have been told to 
mind their own business, as if it were not their own business to do 
what they could to avert starvation. Mr. Toyn, the president of 
the Cleveland Ironstone Miners’ Association, has, however, given 
the Board a complete Roland for their Oliver, and made 
it plain that they had a right to do what was possible to induce 
the miners to end the present disastrous state of affairs. He 
significantly adds that the Durham miners did the very same 
thing when the Cleveland miners were on strike in 1874 ; indeed, 
they did more, for they actually sent deputations into the Cleve- 
land district to persuade the men to go back to work. The Durbam 
miners are altogether alieniating the sympathy of the general 
public, who as a rule are always ready to sympathise with the 
** poor collier.” The action of the miners is viewed with growing 
impati bers of the working classes, who find them- 
selves, through no fault of their own, deprived of their means of 
livelihood. Altogether there must be a population of over half a 
million without their ordinary means of support through the 
obstinacy of the Durham colliers, who will not imitate the 
Northumberland miners in bowing to the inevitable. Mr. Burt, 
M.P., in his monthly report to these miners, says:—‘‘ Having 
obtained advances because of the rising prices, we do not see how 
we could refuse some reduction when prices fell.” Instead of 
doing this the Durham miners are sacrificing at least £150,000 
weekly in w: themselves, and causing a loss to the district 
which cannot be far short of £250,000, which will m so fara 
loss of £1,500,000. Against their £150,000 they are getting very 
little from sympathisers, and their own funds are very small. The 
extent to which trade is affected may be judged from the fact that 
from the Wear, where usually 60,000 to 70,000 tons of ny og en 
weekly, only 475 tons were sent away last week, and from Tyne 
Dock the export was 8796 tons of coal, against 103,291 tons in the 
corresponding week of last year. 

The last furnace producing Cleveland pig iron was damped down 
on Tuesday, and this is the first time in the history of the trade of 
the district when the output of Cleveland pig has been entirely 
suspended. There now remain only five furnaces in operation in 
the North of England, viz., one at Messrs, Bolckow, Vaughan 
and Co.’s Middlesbrough works ; two at Messrs. Gjers, Mills, and 
Co.’s Ayresome works, Middlesbrough ; one at the Weardale Co.’s 
Tudhoe Works ; and one at the Elswick Works. Of these, three 
are producing hematite, one spiegel, and one ferro-silicon. More 
of the Cleveland ironstone mines are at work, but all the furnaces 
being ee there is no demand for their produce, which has to 
be stocked. Sir B. Samuelson ‘and Co. have re-opened the 
Charlton pit at their Slapewath Mines, near Guisbrough, and 
will work them three days per week, stocking the stone 
until the furnaces re-start. Messrs. Gjers, Mills, and Co., of the 
Ayresome Ironworks, Middlesbrough, will draw 500 tons per week 
from their Spa Wood Mines, and the owners of the estate—the 
trustees of Lady Hewley’s Charity—have to claim no 
royalty on such stone. The Cargo Fleet Iron Company on Tues- 
day re-started its Normanby Mines, arrangements having been 
made with the royalty owner, Mr. C. L. Ward-Jackson, for some 
portion of the cost of stocking the stone being borne by him for a 
= beyond which, it is hoped, the coal miners’ strike will not 

Where work is not being carried on, some of the employers 
are contributing liberally towards the relief of their destitute 
workmen and their families, and others are themselves supplying 
meals on certain days in the week, besides foregoing the rents 
where the workmen reside in the firms’ houses. 

Business has been practically at a standstill this week. It would 
have been poor in any case, because of the holidays; but the 
strike has quite put it out of the power of sellers to do anything, 
and this led to the abandonment of the ordinary weekly iron 
market at Middlesbrough on Tuesday, the first time in the history 
of the trade that such a course has been resorted to. The prices 
of pig iron have shown an upward tendency, and it is probable 
that they will go on improving now, for the production of Cleveland 

ig iron has entirely ceased, and the consumption is likely to be 
tter than it has been of late, for more finished ironworks are 
being re-opened, since South Yorkshire coal is now procurable at 
easier rates, the railway company having reduced the charges for 
carriage to 4s. 6d. per ton from the nearest and 6s. 6d. from the more 
distant collieries, which figures are 30 per cent. less than they pre- 
viously quoted. The price of South Yorkshire coal is not yet as 
low as Durham coal, nor is it as good; but the reduction has 
brought it within the reach of some of the producers of manu- 
iron, with the result that there are now eight works in 
operation against four a fortnight ago. Seeing that every ton of 
Cleveland iron that is now consumed will have to be drawn from 
stock, it is probable that the value will increase. So far Cleveland 
pig has not been in value out of proportion with that of other 
districts, though it ought to have improved much more than it has, 
If the Durham strike had been conducted on the same lines as that 
of 1879, when fifty-two furnaces were kept at work, Cleveland 
No. 3 pig should have been considerably over 40s. to-day, and 
more especially ought it to have been so when the number of 
furnaces at work has dwindled to five. The price of No. 3 has 
risen to 38s. 6d. this week, and promises to advance still further. 
Middlesbrough warrants were at 37s. 9d. cash at the close of 
last week, and on Wednesday could not be had under 38s, 5d. 

The stock in Connal’s stores declined very rapidly. On Wednes- 
day it was 118,334 tons, or 8058 tons less t! on the 13th, 21,092 
tons decrease this month, and 41,825 tons decrease since the 
Durham strike commenced. For grey forge pigs not less than 38s. 
is now taken, and local hematite is nominally 50s. for mixed 
numbers. The shipments of pig iron from Middlesbrough have 
naturally fallen off very considerably. This month to Wednesday 
evening they reached $1,540 tons, as compared with 41,221 tons in 
March and 49,887 in April, 1891, to 20th. 

The prices of manufactured iron and steel show no change, but 
only a few firms are in a position to take orders for early delivery. 
There is now not a ton of steel rails made in the district, all the 
works being idle ; indeed the Eston Works have been off for seven 
weeks now, and the North-Eastern Steel Works for three weeks. 
The West Hartlepool Steel and Ironworks are in operation this 
week, and Messrs, W. Shaw and Co., Wellington Cast Steel Foundry, 
Middlesbrough, have obtained a supply of South Yorkshire coal, 
and re-started on Tuesday. It is not improbable that the Consett 
Steel and Ironworks may have to cease operations owing toa lack of 
suitable pig iron and not to any lack of fuel. The engineers’ strike 
on the Tyne and Wear is not yet settled, the details of the agree- 
ment to refer the dispute to arbitration not being decided, but a 
large number of men have gone back to work nevertheless. The 
shipbuilders are doing fairly well, and now that more plate mills 
are in operation, there is less chance of their having to stop for 
want of materials. 











NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE Glasgow pig iron market was closed from Thursday till 
Tuesday for the Easter holidays. On its re-opening business was 
quiet, but the tone of the market was firm, and the tendency of 

rices has been slightly upwards. Very little business is doing in 

tch warrants, which are quoted from 41s. to 41s. 3d. cash. 
ee warrants have sold about 38s., and hematite at 47s. 6d. 
cash. 
There is a steady, though not a very large, reduction in pig iron 
stocks. Business is, however, unsettled, owing to the uncertainty 
that exists as to the duration of the Durham strike. 

The prices of makers’ pig iron have been steady :—G.M.B. and 
Govan, f.o.b, at Glasgow, Nos, 1 and 3, are quoted 42s. per ton ; 
Monkland, No. 1, 438.; No. 3, 42s.; Carnbroe, No. 1, 44s.; No. 3. 
43s. ; Clyde, No, 1, 486.; No. 3, 47s.; Gartsherrie, Summeriee, an 
Calder, Nos.1, 50s.; No. 3, 48s.; Langloan, No. 1, 51s.; No. 3, 48s.; 





Coltness, No. 1, 53s. 6d.; No. 3, 49s.; Glengarnock, at Ardrossan, 
No, 1, .; No, 3, 48s. 6d.; Dalmellington, No. 1, 48s.; 
No, 3, 47s.; Eglinton, No, 1, 47s.; No, 3, 46s.; Shotts, at Leith, 
No. 1, 52s. 6d.; No. 3, 50s, 6d.; Carron, at Grangemouth, No. 1, 
55s. 6d.; No, 3, 48s. 6d. 

The shipment of pig iron from the Scottish ports in the past 
week amounted to 7196 tons, as compared with 4479 in the corre- 
sponding week of last year. There was dispatched to the United 
States 100 tons, Italy 460, Canada 822, India 431, Australia 345, 
France 61, Germany 1020, Holland 380, Russia 800, Belgium 80, 
Spain and Portugal 234, China and Japan 100, other countries 225. 
The coastwise shipments being 2525 tons, compared with 2529 tons 
in the same week of 1891. 

There is a slight improvement in the foreign demand for pig iron ; 
and this was to be expected, seeing that the present season is 
generally a busy one in the shipping trade. Orders from abroad, 
however, although better than they were a few weeks ago, are still 
on a comparatively limited seale. 

The output of Scotch pig iron is maintained, and the cost of 
production is now slightly reduced by cheaper coals. 

During the past week there was ship’ from Glasgow sewing 
machines worth £11,360; geal steel goods, £13,270; 
and general iron manufactures, £18,380. 

In the manufactured iron trade business continues quiet, makers 
working from hand to mouth. The bar iron branch is dependent 
chiefly upon the home trade, as the foreign inquiry is opening out 
very poorly this season. The demand for iron sheets is slow. 
Prices are without alteration, makers quoti iron angles 
£5 12s, 6d.; the lowest grade of common bars, £5 15s.; second 
grade, £5 17s. 6d.; highest grade, £6 2s. 6d.; best bars being 10s. 
per ton higher; sheets, £7 7s. 6d.; all less the usual 5 per cent. 
discount. 

Malleable tubes are in poor request, especially as regards any 
fresh busi in co tion with marine engineering. 

The steel trade is in an unsettled condition, owing to the wages 
question, which is giving a great deal of trouble to several of the 
firms, Among some of the men—if the statement of their leaders 
can be trusted—there is a disposition to act reasonably ; but in 
other cases the men appear determined to offer opposition to 
reduced In the meantime the trade shows no improve- 
ment, orders for aor steel are exceedingly scarce. Prices 
are on the basis of £6 2s. 6d. to £6 5s. for ship plates, less five per 
cent. for delivery in Glasgow district. 

The coal trade is, if anything, quieter. The demand for splint 
has slackened, and prices are about 6d. lower, owing to more 
ample supplies. There has been a fair demand for ell eoal for 
shipment at steady prices. Main coal is easier, and steam is weak, 
owing to the number of vessels being laid up. 











WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE holidays have told, as usual, upon all the industries, more or 
less, and the colliers in particular have had their share. Mid-week 
in many parts of the district they were to be seen idling about, 
and unfortunately these prolonged holidays are costly, as expendi- 
ture is heavy, and the collier loses nearly a week’s w 

Previous to the holiday there was a considerable pressure 
brought to bear in getting supplies of coal, and the result last 
week was a good total at the various ports and some stiffness in 
price. For several days since business been quiet, and attend- 
ance at the various offices slack until Wednesday, when a little 
more activity has been perceptible. This week quotations at 
Cardiff were as follows:—-Best steam were 12s. 3d. to 12s. 6d. 
seconds, lls. 6d. to lls. 9d.; small, 7s. to 7s. 6d. The house coal 
quotations continue, and are likely to remain so for the month. 
No. 3 Rhondda is at 13s, 3d.; brush, 10s. 3d.; and small, 8s. Best 
house coal is firm at 14s, 6d. Coke continues to show a slight 
improvement, and demand is increasing. The latest quotations 
are :— Cardiff, furnace, 18s.; foundry, 23s. Pitwood is unaltered. 
Patent fuel, 11s. 3d. to 11s. 9d., Cardiff ; Swansea, 11s. 6d. to 12s.; 
iron ore, Swansea, 12s, to 12s, 3d. A few consignments have been 
received, Garucha and Bilbao, for some of the leading ironmasters. 
The development of the coal fields has in several instances atoned 
for the stoppage of ironworks. It isstated that more wages are now 
paid at Abernant, where only coal is now worked, than when the iron- 
works were in existence. This is somewhat [borne out by a fact 
from the Merthyr parish. The stoppage of Plymouth and 
Penydarran Works naturally burdened the ratepayers for a time 
but the difference has been more than made up by increased 
colliery operations at Merthyr Vale and Treharris. Signs are not 
wanting of a quiet improvement going on in the steel works, 
principally in steel bar and in rails, and doubtless this will be 
more visible as the spring advances. There is an expectation of 
business from South America, as well as Java. From the tin-plate 
works there have been good orders; prices, as shown at the 
Birmingham meeting, remain. 

On ’Change at Swansea this week, prices were stated to be as 
follows :—Pig iron, Glasgow, 41s. 4d.; this is going up slowly, but 
steadily. Middlesbrough, 33s. 14d.; hematite, from 47s. 6d.; steel 
rails, heavy, £4 to £4 5s.; light, £5 5s. to £5 7s. 6d. Buyers are 
now fairly assured that these are ‘‘ bottom prices,” and hence a 
movement. Welsh bars, £5 5s. to £5 7s. 6d.; steel sheets, £7 10s. 
to £8 10s.; iron, £6 10s. to £7 10s. Bessemer steel blooms, 
£4 2s, 6d. to £4 5s,; bars, £4 10s. to £4 12s. 6d.; Siemens, £5 to 
£5 2s. 6d. 

The expectation of a big week in tin-plate exports at Swansea 
has again been fulfilled. Last week the total was 73,968 boxes, 
while the receipts from works only totalled 55,961 boxes, This 
leaves stocks at 234,326 boxes. t of the total of imports of 
rm America alone took 7000 tons. It is noteworthy that a 
healthier tone begins to characterise the trade, though there is 
still room for i d steadi Buyers have an impression 
that prices will go lower, though how, no one conversant with cost 
sheets can imagine. Probably a few more good exports—and news 
from America is hopeful—combined with decreased stocks, will 
alter the buyers’ opinions. 

Prices, last quotations, are as follows:—Iron coke, 12s, to 
12s, 3d.; Bessemer, 12s, to 12s. 3d.; Siemens, 12s. 3d. to 12s. 6d.; 
ternes, 23s, to 24s. 6d.; best charcoal, 13s. 9d. to 14s. 

Marked increase of machinery in substitution for hand labour 
in tinning an hing is certain. It is reported that a firm at 
Llanelly are busily engaged with such orders, 

The Taff Vale Railway Company is going to carry out some 
extensive changes at Bute-street, Cardiff Docks, converting 
carriage sheds into warehouses, and thus expediting the handling 
of goods for shipment or received from sea. 

1 papers are commenting gloomily on the probability that 
the Brecon and ae iy Railway will pay no dividend next half, 
and that its absorption by a greater line is only a question of time. 
This is evidently the work of that objectionable individual, ‘‘ the 
good-natured friend.” The Brecon line has had to put up with 
severe competition, but its work has been economical and rigid to 
a degree, and in time, when the virgin coal tracts are opened out 
near it, a change for the better must come. The critics ignore the 
falling off of coal business at Newport, which, of course, reacts 
against the —~- 

A Cardiff-bound steamer, Tripole, 2627 tons, is reported to have 
collided with the Abernyte, of London, having been struck amid- 
= but succeeded in making Falmouth. 

e Moristown Coal Company has been registered. Friction 
continues at the Great Western Colliery, Pontypridd, amongst 
some of the workmen. 

Sir W. T. Lewis, who has been slightly unwell of late, has gone 
abroad to recruit. His speedy restoration and return to the helm is 
anxiously hoped for. 

Swansea last week imported 1120 tons pig, 19 tens rails, and 848 
tons tin-plates, and exported 1450 tons patent fuel to France, 1100 
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to Italy, 1700 to Galatz, 1570 to Algiers, and 750 tons to : 
Harbour trade at Swansea continues very satisfactory, te 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


AcTIViTY in the iron trade over here has this week 
somewhat quiet nature, but this has been owing quite a: 
the Easter holidays and the two broken weeks as to anything else, 
In other respects the better tone lately mentioned has been well 
maintained, and it is generally anticipated that as the season 
advances, business in the various branches of the iron industry wil] 
be favourably developed. The hand-to-mouth system which has 
been in practice so long cannot be carried out ad injinitum ; there 
must be, in the natural course of things, a revival of demand a 
replenishing of stocks, an increase of consumption, and conse. 
quently also of production. If the minus of production of pig iron 
in 1891, when compared to that of 1890, has really been 1,823 268 t, 
as lately officially stated, then it will take both time and work to 
fill up the void, 

There is rather more life on the Silesian iron market this week 
than for some time past. Compared to previous months, the 
demand coming forward in pig iron as well as in the finished iron 
department may be termed pretty steady. Prices remain as 
formerly quoted. The Silesian Sheet Convention is reported to 
have been prolonged till lst of July of present year. 

The improved tone lately noticed on the Austro-Hungarian iron 
market has been fairly well maintained all through last week 
Regarding the different branches of the iron trade, pig iron is 
quiet on the whole, while in the manufactured iron department a 
fair amount of work is offering. rs, for instance, may be 
reported to have further improved in price as well as in demand, 
The plate business has developed very satisfactorily, works having 
contracts on their books that will reach over several months, 
Convention prices, hitherto frequently underquoted, have become 
firmer in consequence. There has been a particularly liye] 
business going on in axles recently, while girders continue in much 
the same hopeless condition that had been noted in previous 
reports. The wire trade is actively employed; scrap iron, on the 
other hand, is dull. Prices have remained entirely unchanged 
from last week. 

The Belgian iron market continues in a weak state, all sorts of 
raw as well as of finished iron exhibiting only a very indifferent 
demand. Prices are moving rather in a downward direction, 
Athus only has sold pig iron at 45f. p.t. for the current quarter, 

In France the condition of the iron market continues to be a 
comparatively favourable one, although, considering the state of 
the general iron trade, an improvement in prices is for the present 
out of the question. The Chemin de Fer du Nord has given out 
an order for 10,500 steel tires. 

Since last week, when a slight improvement in the situation of 
the Rhenish-Westphalian iron industry was noticed, no material 
change has taken place. Symptoms, however, of an increasing 
steadiness of the market have appeared here and there. Regard- 
ing the iron ore trade, the restriction in output practised for some 
time in the Siegerland has at last led so far to the desired result 
that spathose iron ore has become scarce, and is in good request, 
prices having become firmer in conseqnence. The difficulty to get 
inland ores at low rates leads to a constantly increasing import 
of foreign ores. Thus during the first two months of present year 
import of foreign ores has increased considerably, being 178,824 t, 
against 96,192 t. during the same months of previous year. The 
canalisation of the Moselle is pointed out as the means of 
facilitating the transport of minette to the Westphalian iron- 
making districts. The pig iron business is, generally speaking, 
quiet, with the exception of some —7 favoured sorts, such as 
basic and spiegeleisen, for which a lively request has been coming 
forward from inland and from permite f In the Siegerland the 
demand for pig iron is but small, owing to the insufficient employ- 
ment of the rolling mills. 

The reports coming in regarding the bar trade are of a rather 
contradictory character ; while some works are well engaged on 
home and on foreign account, others complain of an almost tota! 
absence of orders. Girders are in slightly improved request, but 
at exceedingly depressed quotations. The orders coming in for 
hoops are sufficient to keep the works in regular employment. 
Plates and sheets have in no wise altered. The wire and wire nail 
trade complains of low prices ; the same holds for rivets. According 
to latest statistics, the works of the Saar and Mosel district pro- 
duced, during the month of March, 32,141 t. forge pig ; 39,895 t. 
basic ; 9825 t. foundry pig ; total 81,888t. Production is 10°9 per 
cent. more than in fo Eg 1892, when it was 73,809t. In 
March, 1891, it was 70,022 t. 

Until a short time rather sanguine hopes had been enter- 
tained in many industrial centres that Government would this year 
come forward handsomely in extending and completing the im- 
perial railway system, thus giving a new and powerful impetus to 
many branches of industry. These hopes had to be abandoned 
after the candid declaration of a Minister that the present financial 
position was not in any way encouraging to new and expensive 
schemes, however desirable they might appear in themselves, and 
that for a time careful restriction and economy would have to be 
practi As many branch lines of importance have thus to be 
given up, at least for a time, there is naturally great disappoint- 
ment expressed by the parties concerned ; and this may be a reason 
why the rumour is circulating, with a certain semblance of autho- 
rity, that Krupp was in negotiation for the building of several of 
the lines rejected by Government. at 

It appears that the decrease of German export to America is 
even greater than was originally believed. us, neither Ham- 
burg nor Magdeburg have exported a single pound of sugar. These 
two | yen alone lost about eight million marks in the first quarter 
of 1892 from want of export of sugar. : 

Emigration to America is reported to be considerably increasing 
—_ partly, perhaps, cau by the Chicago Exposition. The 
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amburg-American passenger lines, to prevent being overrun by 
 o r of emigrants, have agi to raise their prices by 


The Gruson Works, near Magdeburg, have from the 11th inst. 
fixed their working time to be eight hours per day. 

An enormous Krupp gun, destined for Chili, was sent off a few 
days ago, a special truck of twelve axles conveying the heavy pas- 
senger to the seaport. 








Tue Board of Natural Gas Trustees, of Toledo, Ohio, 
in suggesting the funding of the Natural Gas Debt of that city, 
made the following statement :—“ The immense drain upon the gas 
fields for the last four years has seriously affected the gas produced 
in the pew | where most of the wells belonging to the city are 
located, and the rock pressure of the gas wells—which is the force 
by which the gas is driven into the pipe line—has diminished from 
370 Ib. to 120 i. thereby very seriously diminishing the quantity 
which the pipe will carry; and we are now confronted with a short- 
age of gas for the supply of people who rely on us for a supply of 
that fuel, and without which there will be failure not only to supply 
the needs of our people, but also of an income to increase the 
supply, and at the same time pay the debt incurred by the city in 
building the works. The trustees have territory comprising some 

acres where the rock pressure is still undiminished, and where 
a reasonable ex tion may be entertained of providing for the 
wants of the city, and there is more that is offered and can be 
purchased if the trustees were so situated financially as to obtain 
it.” The American Manufacturer says, in partial compliance 
Councils have voted to issue general fund bonds amounting to 
120,000 dols. 


Aprit 22, 1892. 
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AMERICAN NOTES, 
(From our own Correspondent.) 
New York, April 15th, 1892, 
Apvices from Chicago, St. Louis, and other 
interior iron-distributing points, point to a slight 
improvement in all kinds of material going into 


shop, foundry, and factory work. Also to a 
slight improvement in demand for railway 
material. There is also an impro ing demand 


for builders’ material and heavy hardware. 
Barbed wire is in abundant supply at distributing 

ints, but manufacturers are preparing to run 
their work steadily through the spring months in 
view of a still heavier demand. The iron trade 
generally has not improved, although here and 
there an expansion has taken place. Prices con- 
tinue very low for all kinds of material. Tide- 
water quotations for No. 1 foundry are 15°75 dols. 
to 16°50dols.; steel rails, 30dols.; old rails, 
90 dols.; beams and channels, 2°25 dols. 








NEW COMPANIES. 
Tue following companies have just been regis- 
tered :— 


Self- Acting Pinger Machine Syndicate, 
amuted, 

This company was registered with a capital of 
£10,000 in £1 shares to carry into effect an agree- 
ment made November 28th, 1891, between J. 
Hines, E. Howell, and A. Howell, of the one 
part, and this company of the other part ; also 
an agreement made February 24th between E. J. 
Ball of the one part, and this company of the 
other part, for the a of certain patents 
relating to an improved automatic photo machine, 
and to develope and work the same. 

With slight modifications the regulations con- 
tained in Table A apply. 


Atias Steel Hoop and Wire Rod Works, Limited. 


This company was registered with a capital of 
£15,000 in £5 shares, to carry into effect an agree- 
ment made between the Atlas Steel Hoop and 
Wire Rod Works, Limited—in liquidation—and 
T, M. Purday, liquidator thereof, of the one part, 
and this — of the other part, for the 
acquisition of the iness of a wire drawer and 
iron and steel manufacturer, hitherto carried on 
at Middlesbrough under the above title, and to 
develope and extend the same, 

The number of directors is not to be less than 
three nor more than seven. The first are to be 
elected by the signatories to the memorandum of 
association. Qualification £200. Remuneration 
a of managing director), £200 per annum 
divisible, 





Corlett Electrical Engineering Company, Limited. 

This company was registered with a capital of 
£10,000, in £10 shares, to carry into effect an 
agreement made 2nd April between G. 8S. Corlett 
of the one part, and J, C. Kenyon, on behalf of 
this company, of the other part, for the acquisi- 
tion of the undertaking of an electrical engineer, 
now carried on by G. C. Corlett, at Wigan and 
Bolton, Lancs., and to develope and extend the 
same in all its branches. 

The number of directors is not to be less than 
three nor more than seven ; the first to be elected 
by the signatories to the memorandum of associa- 
tion; qualification, £300; remuneration to be 
determined by the company in general meeting. 


District Chemical Company, Limited. 

This company was registered with a capital of 
£50,000 in £1 shares to carry into effect an agree- 
ment made April 4th between H. C, Angel of the 
one part, ~ La =: Devonshire, ws behalf of this 
company, of the other part, for the acquisition of 
a pe license granted February 12th, 1892, by 
the Soda Improvements Company, Limited, to 
H. R. Angel, and to acquire any other patents 
relating to improvements in the manufacture of 
chemicals and other products of chemical pro- 
cesses, and to develope and turn to t the 


patent relating to improvements in the manufac- 
ture of iron and steel, and to develope and turn 
to account the same. 

The number of directors is not to be less than 
two nor more than seven, the first being appointed 
by the signatories to the memorandum of asso- 
ciation, Qualification 100 shares, Remuneration 
to be determined by the company in general 
meeting. 





Henry Grant and Co., Limited. 

This company was registered with a capital of 
£6000, in £1 shares, to acquire the undertaking 
of a tin-plate worker, hitherto carried on by B. 
Noakes, of Spa - road, Bermondsey, and to 
develope and extend the said business in all its 
branches, and with a view to the acquisition of 
the said business, to carry into effect an ‘ee- 
ment made 11th December, 1891, iaiieen I 
Noakes of the one part, and B, Noakes of the 
other part, 

The number of directors is not to be less than 
three. The first are H. G. Noakes, P. A. 
Cramer, and G, Williams. Qualification, £1664. 
Remuneration not specified. 


Keighley Laundry Engineering Company, Limited. 

This company was registered with a capital of 
£6000, in 210 shares, to acquire the cninieiie 
of a laundry engineer, hitherto carried on by Rd 
Barrett, at a ley, Yorks, in accordance with an 
ag t e bet 8. Barrett of the one 
part, ard R, Tattersall of the other part, and to 
develope and carry on the said business in all its 
branches, 

With slight modifications the regulations in 
Table A apply. 


Schultze Gunpowder Company, Limited. 

This company was registered with a capital of 
£100,000 in £10 shares, to carry into effect an 
agreement expressed to be made between the 
Schultze Gunpowder Company, Limited—the old 
omy now in liquidation—and W. F. Smith 
and G, W. M. Dale, the liquidators thereof, of 
the one part, and this company of the other part, 
and to carry on business as manufacturers of ex- 
plosives — sporting or military -— gunpowder of 
every description, nitro-glycerine, dynamite, gun- 
cotton, blasting powder, cartridges and cases, 
detonators, fuses; to establish and maintain 
works, electrical or other railways, docks, canals, 
&c.; to acquire patents, and to develope and turn 
the same to account, he first subscribers are:— 

res. 


Sha: 

W. F. Smith, 8, Holland Park-terrace, Kensing- 
ims. 2s ss 60 00s en 90. <0 oa oo 
G. W. M. Dale, 1, Stone-buildings, Lincoln’s Inn z 
Major H. G. Newcome, Aldershot Manor, Hants 1 
G. B. Oldfield, — Rectory, Shaftesbury .. 1 
17, 1 
1 
1 








H. T. Withers, ornington-road, BE... .. .. 
V. T. Mitchell, 22, Linthorpe-road, Stamford-hill 
A. B. Smith, 45, Lansdown-road, Notting:-hill .. 

The number of directors is not to be less than 
three nor more than seven. The first are the first 
four signatories to the memorandum of associa- 
tion. Qualification £500. Remuneration to be 
determined by the company in general meeting. 


Sandhill Boring Company, Limited, 

This —— was registered with a capital of 
£5000 in 8 to acquire land and mining 
rights in Glamorganshire, and to t 
therein for coal and other minerals, and to render 
the same marketable. 

Registered without articles of association. 


East Cornwall Gunpowder Company, Limited. 


This company was registered with a capital of 
£12,000 in £10 shares to carry into effect an agree- 
ment ex to made between the East 
Cornwall Powder Company—the old company— 
and the liquidator thereof of the one part, and 
this company of the other part, and generally to 
carry on business as gunpowder and other explo- 
sive manufacturers in all its branches. 

The number of directors shall be not less than 
three nor more than seven, the first being J. 
Eliott, J. Mead, J. H. Lawrence, and J. Tamblin. 
Qualification, five res. Remuneration not 





same. The first subscribers are :— 
8 
a. % + agree 16, Railway-street, York- 
W. Woodhouse, 25, Bristol-gardens, Maida Vale.. 
H. E. Jerome, 13, Chesham-buildings, Duke- 
ate ie os dies Mae eel ieey oe 
- Doley, 51, Archer-street, Bayswater, W. .. 
G. W. H’ Bte Pate 


Stephens, 12, Sundorne-road, Church- 
lane, Old Charlton, Kent .. .. .. .. « 
C. E. Jones, 8, Tanfield-court, Temple .. .. |. 
W. Baxter, 19, Byrne-road, Ball’s Pond.. .. .. 

The number of directors shall not be less than 
three nor more than seven, the first being 
appointed by the signatories to the memorandum 
of association, Qualification, £250. Remunera- 
tion to be determined in general meeting. 


J, H. Dallmeyer, Limited. 

This company was registered with a capital of 
£50,000 in £1 shares to carry into effect an agree- 
ment which, for the pu of identification, 
has been subscribed by J. R. Dallmeyer and R. B. 
Morris, for the acquisition of the undertaking of 
an optician and lens manufacturer, now carried 
on under the above title at 25, Newman-street, 
Oxford-street, and generally to carry on business 
as manufacturers of every description of scientific, 
mechanical, optical, and photographic apparatus 
and appliances, glass merchants and manufac- 
turers, glass cutters and engravers, brass 
founders, and general merchants, The first sub- 
scribers are :— 


lol 


Shares. 
T. & eS 25, Newman-street, Oxford- 


ON, Pisa sie kbs. a, ons 06 Mo. 9.0 0 
. J. Dallmeyer, Fernleigh, St. Peter's Park, St. 
8 ~~ oe yo ne a sgh as 
. 8. meyer, 4, Onslow-gardens, gate .. 
E. K. Dallmeyer, 4, Onslow-gardens ite .. 
G. H. Judd, 35, ewman-street, =... - $e 
G. Hare, 26, Cal iE +. 40: ee 4 
S. 8. J. Steadman, 28, Old Broad-street.. |. 
The number of directors shall be not more than 
seven, the first being T. R. Dallmeyer and R. B. 
orris. Neither qualification nor remuneration 


Pat ht et tt 


specified, 
Metal Mixer Syndicate, Limited. 
This company was registered with a capital of 


£12,000 in £10 shares, to acquire certain letters 





. —_——— 


City Type Foundry Company, Limited, 

This company was registered with a capital of 
£25,000 in 21 8 to carry into effect an agree- 
ment made between E, Morton of the one part, 
and this ew of the other part, for the 
acquisition of the business of a typefounder, now 
carried on at 167, City-road, E.C., and to develope 
and extend the same. 

The number of directors shall be not less than 
three nor more than seven, the first being R. 
Cartwright, T. Vernon, J. Esson, and G. Hitch- 
mough. Qualification, £200. Remuneration to 
be fixed in general meeting. 








ELEcTRIC POWER TRANSMISSION.—A great feat 
in the electrical transmission of power is to be 
undertaken by the Westinghouse Electric Com- 
pany in Southern California, It is stated that a 
contract has been closed with the San Antonio 
Light and Power C y, of P , Cal., for 
transmitting nearly 1000 electrical horse-power a 
distance of fifteen to thirty miles. The power 
plant will be located in the San Antonio Canyon, 
about fifteen miles from Pomona, where a fall of 
425:t., with a minimum flow of 1300 cubic feet 
per minute, is available. To develope this power 
a rock tunnel 1300ft. long, and a steel pipe line 
2000ft. to 2500ft. in length will be required. At 
the power station the water will be used to drive 
Pelton wheels directly connected to Westinghouse 
alternating current d os, generating a cur- 
rent of about 1000 volts potential. This will be 
increased to 10,000 volts by the use of trans- 
formers, and will then be led over bare hard- 
drawn copper wires to Pomona, fifteen miles, and 
to San Bernardino, thirty miles distant. Step- 
down transformers will be located at these points, 
reducing the potential to 1000 and 2000 volts, 
The lower pressure will be used for local distribu- 
tion, while the 2000 volt current will be trans- 
mitted to near-by towns, Other transformers 
will be used to reduce the potential to 100 volts 
for lighting p' The insulators used will 
be similar to those in the Lauffen-Frankfort 
plant, with oil receptacles. Hngineering News 
says the half-dozen towns which this projected 
plant will reach have a population of about 25,000. 
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*,* When patents have been ‘‘ communicated” the 
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6484. Lock Kwyives, Needham Bros. and A. Ball, 
Sheffield. 
5. SELF - LIGHTING CIGARETTE, R. B. Roxby, 
London, 

6486. Governor, H. McLean, East Hartlepool. 

6437. BicycLe Cranks, A. Clifford, Dartferd. 

6488. Curtinc Macuines for Paper, C. A. Charlton, 
Nottingham. 

6439. Boiters, T. 8. Andrews, Manchester. 

6440. Snow Bxiocxep Gutrer Cure, J. Hunt, 

6441. Heatina Suppty of Arr, T. M. Rymer-Jones, 
London. 


6442. Dryinc Peat Manure, W. Bowler and J. Brad- 
bury, Manchester. 

6448. PHorocRaPHic Cameras, J. H. Penny, New- 
castle-on-Tyne. 

6444. CycLE SappLe Cups, J. Whitehead, Birming- 


ham, 
6445. PweumatTic TrrEs and Vatves, J. Mangnall, 
Manchester. 
— Matcu-Boxgs, R. W. H. Hartley and W. Gunn, 
n. 
6447. Game, G. R. Cartmel, Seaegert. 
~— Exp.osives, C. O. Lundholm and J. Sayers, 
+ 
6449. baa for Warminac Mitk, ©. A. Jones, 
mdon. 
6450. Fruz Pires for Orcans, P. G. E. Daniel, 


mdon. 
6451. Y naagg Boox Covers, W. H. and E. W. Bunting, 
mdon. 

6452. TyPE-wriTInc Macuines, J. Paterson, London. 

6453. Boots and SHogs, A. A. Blandy, London. 

$454. Pinnina Cast-1ron HoLiow-ware, F. Ryland, 
London. 

-_—, a * HEATING Apparatus, J. Winterflood, 


on. 
6456. Purses, F. A. Darton and F. G. Phillips, 
London. 
6457. ATracHinc Tusgs to Prates, T. D. Belfield, 
ic 


<<) 

6458. Grease Traps, 8. H. Hill, Upper Clapton. 

6459. TRANSPORTING MERCHANDISE, F. C. Barker and 
J. Musgrave, Liverpool. 

6460, Frxine BRACKETS, W. Ford, London. 

6461. Fixinc Srups in HorsesHogs, &c., G. 8. Allan, 
London. 

6462. Drivine of Rixnc Suurries in Sewinc MacHings, 
J. Biihr, London. 

6463. WasHInc Macutnes, C. Weber, London. 

6464. Fasteninos for Garments, &c., W. W. Stephens, 
London. 

6465. ELectricaL Seconpary Batrerigs, G. E. Heyl, 
London. 

6466. Sash Putters, &c., H. Holcroft and A. H. 
Mould, London, 

6467. ALKALINE CaRBonaTEs, &c., E. Hermite and A. 


, London. 

6468. Macuinery for Maxine Bricks, 8. Jefferies, 
London. 

6469. CrusHers for Org, C. G. T. Neumann, London. 

6470. Discuarcinc Exprvosive Supstances, R. H. 
Courtenay, London. 

6471. TuBuLaR Boers, H. Benbow, London. 

6472. VeLocipepgs, W. Hillman, London. 

6478. Boxes, A. Rowe, London. 

6474. CrrcuLaR Kyitrinc Macuines, A. Chap 


6521. AUTOMATICALLY ExtTinauisHING Ot Lam , F. 
8. Willoughby and J. J. Royle, Manchester. 

6522. Prorecrors for Hat Curuine, A. Turner, Man- 
chester. 

6523. Lever Reteasinc Hook, W. R. C. Brough, Bir- 


min . 

6524. hao Links, E. J. A. Babbage, Plymouth. 

6525. SHawt Pins, W. R. Acland, Bristol. 

9526. Urinaxs, W. Tattersall, Bradford. 

6527. Oxy-HYDROGEN LimeLicut Lanterns, H. J, J. 
W., and A. W. Husbands, Bristol. 

6528. Pickers used in Looms for Weavino, H. 
Hodgkinson, sen., and H. Hodgkinson, jun., Halifax. 

6529. Burrers for Rotimna Srock, F. B. and H. 
Stanton, London. 

bas Creasina and Foitpinc Macuine, J. Corbett, 


on. 

6531. Process for Finisninc Beer, J. F. Witteman, 
London. 

6532. a Nore Paper, E. Roberts, South 


Croydon. 

6583. Furniture Castors, J. Crowther and W. Dollin, 
Manchester. 

6534. Tires for Cycies, H. Markus, Manchester. 

6535. SEPARATING Semi-soLip Supstances from Semi- 
FLUID Matters, W. Birch, Manchester. 

6533. Fruit Cass, F. J. Claridge, London. 

6587. CycLe Cranks, 8. Mills, Birmingham. 

65388. WasHine and Wrinoine Macuines, 8. Skerritt, 
Sheffield. 

6539. Jorntep or Hincep Napkin Rive, C. T. Willetts, 
Birmingham. 

6540. Steerer for PortaBie Raiiways, W. G. Pagnall, 
Stafford. 


‘01 
6541. Inpicatox for Gas, &., Encives, M. Volk, 
Brighto 


mn. 

6542. Pyroxy.ine Sotvtions, J. 8. Fairfax.—(F. Crane, 
United States.) 

6543. PyroxiLine So.vution, J. 8. Fairfax.—(F. Crane, 
United States. 

6544. Bastinc Meat Avutomaticatty, E. Collier, 
London. 

6545. } aa for Weavinc Looms, H, Topham, 

on. 
6546. Buoyancy Apparatus for Boats, F. W. Zimer, 


mdon. 

6547. HoLtow ORNAMENTED ARTICLES, H. W. Perkins, 
London. 

“ern D. Morrison and J. Somerville, Joppa, 


6549. Stzam Moror, H. E. Tyler, London. 

6550. Sprvninc and Treatinc SILK, B. J. B. Mills. 
(G. Bergier, France.) ; 

6551. Execrric Recorpinc Device, C. L. Jaeger, 


London. 

6552. Sarety Stirrup for Sappies, &c., J. Morgan, 
Birmingham. 

6558. Raisinc, &c., CaRRIAGE Winpows, L. Parrock, 
Birmingham. 


8! 
6554. Cueckine the Crosina of Doors, J. Rhodes, 
Birmingham. 
6555. Improvine the Qua.itizs of Beer, G. M. John- 
son and E. de Cock, London. 

6556. PRESERVING Paintinos, W. 8. Simpson, London. 
6557. Sewmc Macuinegs, J. Y. Johnson.—{The Willcox 
and Gibbs Sewing Machine Company, United States.) 
6558. Hor Buast Cupota and Furnace, A. Rushforth, 

London. 
6559. Biuxps and Suutrers, H. Murdock, London. 
=. — and other Frames, &., P. A. Grenet, 


on. 

6561. Securinc Hats, R. Haddan.—(A. Dessauer and 
A. Jacobsen, Germany. 

6562. Materiat for Boxes, Trunks, &c., E. Krenkel, 
London, 

6568. MovaBLte Sarety Piatrorm, W. A. Swain, 

uton. 

6564. CENTRIFUGAL ORE Separators, A. J. Boult.—(M. 
Zerener, Germany.) 

6565. _COIN-FREED Tortet Paper Apparatus, H. O. T. 





London. 
6475. Necktie Fasteninos, C. L. J. Bommenei, 


mdon. 

6476. Wuexts, W. Pendered, London. 

6477. T Susp! » A. egw London. 

6478. EvaporaTinG Apparatus, F. W. and E. G. Scott 
and F. W. tt, jun., London, 

6479. Tix Boxes, P. Ansell, London. 

6480. Hee. Irons or Tips for Boots, T. 8. Smith, 
London. 

6481. Sprinc Matrresses, R. Sumner, London. 

6482. Enoives for Drivinc CenTRIFUGAL Pumps, J. E. 
Lawrence, London. 

6483. Binpine Sueaves of Cerezats, &c., T. B. Jack, 
London. 

6484. Rorary FLurp Pressure Enorves, G. M. Capell, 
London, 

6485. Preumatic Tires, J. M. Renault and P. M. A. 
Béesan, London. 

6486. Supports for Curtain Rops, E. Edwards,—(J. 
Maase, Germany. 

6487. Bep-BaTH Apparatus, F. A. D. de Dunilac, 
London, 

6488. Trousers, E. P. Draper.—{(/. J. Corbin and A. H. 
Boughton, United States.) 

om. — Stoppers, A. A. Legrand and E. Furrer, 

on. 
6490. SHOAL WaTER ALaRM, M. L. Nicholls, London. 
6491. Taps, W. J. Burt, London. 
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6492. Stays for Boots, W. A. Neely, London. 

6498. Fexp Mecuanism for CiorH Finisninc, Xc., 
Macuinery, J. E. Windle, London. 

6494, CHaLk Cups for BittiaRp TaBLEs, W. B. Press, 
London. 

6495. Scissors for Makino Burton-Houes, J. N. 
Mappin, Sheffield. 

6496. COIN-FREED SHOOTING APPaRatTus, J. G. Cum- 


Edinburgh. é 
6497. Winpixe Cars, A.J. Boult.—(J. R. Leeson, United 
Sta 


tes. 
6498. Stoprerinc Tap Ho ss of Casks, C. L. Gurden, 
London. 
6499. Cocks, W. P. Thompson.—(H. N. Hansen-Goos, 
Germany.) 
6500. ADVERTISING, R. M. Johnston, London. 
6501. Toots for Stonz Pianinec, D. Drawbaugh, 


London. 
6502. Drinkinc Troven for Carrie, &c., J. Bigg, 


on. 
6508. Boot Protector, C. Andrews and J. H. Rowe, 
London. 
6504. Manates, J. W. Buckley and W. E. Eyre, 
fii 


effield. 

6505. Foc Sicnat, W. R. Close and C. E. Hill, 
London. 

6506. Corn AcTuATED VenpING Macutne, R. Moran, 
London. 

6507. Nut Locks, W. P. Sweetland and C. B. Hutchins, 
London. 

6508, DRILLING APPARATUS, F. Bosshardt.—{J. Leeman, 
Switzerland.) : 

6509, VeLocirEpes, F. 8. Robinson, Birmingham. 

6510 PREVENTION of SMOKE in Furnaces, J. Somerville, 
London. 

6511. Roor VentiLators, W. Morrison, New Swindon, 

6512. OvER-SEAMING oe ot aaa — (The 
Singer Manufacturing Co., Uni 

6518. SE nnes Crossinos, T. Smith, Manchester. 

6514. Puncuine SHears, R. Priest and W. Morrall, 

‘irmin, 


B gham. Apied 

6515. Gramune Patterns, J. Johnson.—(WV. W. Grier, 
United States.) 

6516. Picments, G. W. Scollay, Liverpool. 

6517. Lock Fiap for Exve.opes, R. Dixon, London. 

6518. Fisainc Rop Rees, B. Seberich, Sheffield. 

6519. Warp Sizinc Macatnes, H. Zweifel and J. 
Jucker, Manchester. 

6520. Loose, &c., Reep Motion for Looms, T. Mellor, 
London. 








G. Step , London. 

6666. CARRIAGE, BuFFER, and other Sprincs, W. G. 
Potter. 

a Ones, H. R. Lewis and C. Gelstharp, 


on. 

6568. OPENING and Ciosine of Cocks, W. H. Easey, 
London. 

6569. TELEPHONE CaBLes, J. E. Kingsbury.—({The 
Western Electric Company, United States. 

6570. MANUFACTURE of a SusstitutTe for Eccs, G. J. 
Epstein, London. 

6571. Rock Dritts, P. J. Ogle, London. 

6572. ATracninc Straps to Bucks, T. Laycock, 
London. 

6578. Gun CLeaneR, A. P. Odell and W. H. Ferris, 
London. 

6574. ApPaRATUs for Scarinc Birps, E. Utt, London. 

6575. Pipe Tonos, G. W. Johnson, W. H. McCormick, 
W. P. Grazier, and A. L. Backus, London. 

6576. TorLeT Powprer Boxes, H. H. Lake.—({W. Hill, 
United States.) 

6577. Sore Trimminc Macuines, H. H. Lake.—(S. 

Ross, jun., United States.) 

6578. MerHops for Packinc Gotp Fits, W. H. Coe, 
London. 

6579. ALTERNATE CURRENT ELEcTRO-MoTORS, M. Déri, 
London. 

6580. BLotrer Ruter, P. A. Thomas.—(F. M. Priestley, 
United States. 

6581. Stawp or Support for Bicycies, J. Groom, 
London. 

6582. Crips for TRarninc TREES against Watts, A; 
Rowe, London. 

6583. Mrntne Macurnes, A. Keil and A. R. Westerdab], 
London. 
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6584. Fastener for Boots, H. H. Lake.—(L. Gay and 
P. Gouraud, France.) 

6585. ATTACHING MetTaL Covers to Borrizs, J. A. 
Dunbar, Sheffield. 

6586. DisPLayinG the Contents of Boxes, H. Wigfull, 
Sheffield. 

6587. Apparatus for Rarsinc SuNKEN VESSELS, P. 
Jensen.—(H. C. Larsen, Norway. 

6588. Fire Escape, E. C. Swonnell, London. 

6589. Broocu Tone, F. Cook and J. Haywood, Bir- 


mingham. 

6590. farnoven Form of Metronome, J. T. Hanson, 
London. 

6591. AppLyinc Lapets to Packets of Tea, J. Oakley, 
Manchester. 

6592. Sitver Can, J. Bridge, ———. 

6593. Macuine for CuTtinc THISTLES on PASTURE 
Lanp, E. Thompson and J. and J. Symm, Glasgow. 

6594. Five Covers for Steam Boiters, G. C. Taylor, 


He ’° 
6595. Fisraxme Surrts and Cotiars, P. Halpin, New 
Brighto 


m. 

6596. Brackets, G. F. Henshall and 8. B. Blinkhorn, 
Manchester. 

6597. Cask Taps, J. E. Parr and W. Mabbutt, Bir- 
mingham. 


6598. Ciacases CuamsBeER, R. Ramsbottom and J. H. 
Fenring, Manchester. } 
6599. SUSPENDER ATTACHMENTS, F. F. Empson, Bir- 


——. y 

6600. Fire ALARM, L, A. Wilstahm and OC. Holmstrim, 
DL Sonzex, J. C. Mill, Lond 

6601. EEN, J. C. ndon. 

6602. SUTURE-INSERTING InsTRUMENT, R. B. McVittie, 
jun., Dublin. 

6603. SCREWED Socket and Nippxe, W. J. Chesterton, 


6604. Cocks, T. Farrar, Keighley. 
6605. REELING Macuines, E Barlow, Manchester. 
6606. ConstrucTiING Domestic Frre-PLaces, H. Sut- 
cliffe, H l 
6607, XyLoniTE Pens for Writine, &c., E. Porter, 
pswich 


I 7 
6608. Makinc FrrePproor Fioors, T. Potter, Alres- 
ford. 
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6609. Nuts for Screwep Bo ts, &c., F. Mottershall, 
London. 

6610. Caps for Taps, W. H. Taylor and J. Wilkinson, 
Grimsby. 

= Courtine Prtep Fasrics, E. and A. Smith, Man- 
chester. 

6612. Manuracture of Inon and Sres., T. Twynam, 
London. 

6613, Let-orr, &c , for WaTeR Ciosets, W. H. Hindle, 
Blackburn. 

6614. NeepLe or SauTrLecess Looms, J. Maddocks and 
E. Firth. Bradford. 

6615. Lusaicators, J. M. Spowart, Glasgow. 

6616. Urixisine the Asnes from BorLer FURNACES, F. 
Farnworth, Manchester. 


6617. CRoss-OVER BANGLE Truss, T. Doddrell, Buck- 
inghamshire. 

6618. Opgeninc Bort ues, E. Partridge, Dewsbury. 

6619. Copymve Lerrsrs, B. J. B. Mi s.—(1. Mul-cidson, 


Germany.) 
6620. Traps for Ferpinc Warer into Boers, J. 
Murrie, G ow. 
6621. WHeEeEts of VeLociPepgs, W. Doig, London. 
6622. Stoves and Furnaces, F. Pierce, London. 
— | agg and Buckie for Harness, 8. Ward, 
6624. Inpexinc Booxs, L. B. Trask and A. Perry, 
London. 


6625. APPaRaTvs for RIFLE Ssootine, W. D. Trick, 
Swansea. 

6626. PLovens, R. W. Barker.—(W. A. Keaky, United 
States. ) 

Arr Cootine and Puriryine Apparatus, I. F. 
Good, London. 

6628. Bata BolLers, 
London. 

6629. TELEPHONE CaLL Apparatus, Siemens Brothers 
and Co. and F. Jacob, London. 

6630. CoLournine Matters, C. D. Abel —(The Actien 
Gesellschaft fiir Anilin Fabrikation, Germany.) 

6631. PHOTOGRAPHING APPARATUS, Carpentier, 
London. 

6632. Propuctnc Frese Water from Satt WarTeER, 
A. and F. Normandy, London. 

6633. Caps, H. F. Freutel, London. 

6634. HORSESHOES, J. F. Peasgood and J. H. Tracy, 
London. 

6635. Moutps for Castinc Metauuic Puartes, A. 8. 
Bower, London. 

6636. Fixuve LaBets to Sacks, R. Wood, London. 

6637. ELecTropes for STORAGE BATrERigs, G. E. Heyl, 
London. 

6638. Brick-Makinc Macuinery, W. Ward and Sons 
and W. Ward, London. 

6639, CycLomeTeR. A. A. Watkins, London. 

6640. Preumatic Tires for WHEELS, Michelin and Co., 
London. 

6641. Castine Lycorts of StezL, T. Turner, London. 

6642. Metatiic Banps for Bracecets, 8. Blanckensee 
and Son and J. W. Bint, London. 

6643. AUTOMATIC MatcH-Boxgs, O. Wollenberg, London. 

6644. Transport Baskets, T. Okey, London. 

6645. Compounp Exnavust Conpensinc for Sream 
Enornes, R. Ford, London. 

6646. BREECH-LOADING Fire-arMs, A. J. Boult.—(A. 


H. O’Brien and F. Nunn, 


Picard.) 

6647. Castinc Painters’ Leaps, G. Taylor and C. J. 
Watkinson, London. 

6648. Repeatine Fire-arms, A. J. Boult.—(A. pone) 

6649. CoIN-FREED ConTROLLED Macuines, T. W. Idl 
and F. E. Pearce, London. 

6650. Macurvery for Makrye Casks, T. G. Stevens, 
Swanscombe. 

6651. Cigar Prercers, M. B. Fowler, London. 

6652. PREPARING PERSPECTIVE DRAWINGS, R. Krieg- 
hammer, London. 

6653. InpicaTor, J. C. Cain, London. 

6654. Tires, O. R. Westblad, London. 

6655. Motors, F. Morani, London. 
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6656. Dress Houpers and the like, J. Walker, Bir- 


mingham. 

6657. Rop for Hotpmc Curtains, J. Walker, Bir- 
mingham 

~ ig ATCH Protector, A. Towell and G. Richards, 

PREPARING Tea and Tosacco, W. Watson, 
London. 

6660. ATracaments for SuspenpeRs, E. F. Haynes, 
Birmingham. 

6661. ArTacnMeENTs for SusPeNDERS, E. F. Haynes, 
Birmingham. 

6662. Capz, J. C. Arnold, Ramsgate. 

6663. Hot-arr Jet, H. Eggert, London. 

6664. Reep for Looms, W. Terry and F. Rawnsley, 
Halifax. 

6665. Inrosine Tea, J. M. Young, <4 * 

6666. Fiats of Carpinc Enornes, W. Rhodes, Man- 
wes 

. Mats, F. Rowcliffe, Manchester. 

$008. Dress SusPenper, F. J. Beaumont and E. C. 
Wild, London. 

6669. — Sirrer, J. H. Hunt, Hamilton, Ontario, 


na 

6670. Towers, H. White, G. Wheeldon and A. W. 
Turner, Birmingham. 

6671. Excrne, W. S. Thompson, Dundee. 

6672. Watcues, H. G. Pelly, Bristol. 

6673. Paper Kyire and Book Marker, W. S. Smith, 


Halifax 

6674. PEns, J. Souter, London. 

6675. HoLpine and Stoxinc Ecos, T. Storey, Liverpool. 

6575. Storrine ~ ree BLowING INSIDE-OUT, A. 
Davidson, Aberdar 

6677. PAPERMAKING —_— Sumner, W. Sumner, 
jun., and J. Sumner. Halifax 

6678. Mitt, J. Windle and D. Jones, Barrow-in- 


ess. 

6679. Biinps, H. N. Crellin, London. 

6680. Dryixc teeta G. Roper, Oldham. 

= game EXcLUDER for Doors, J. Walker, Man- 
cheste 

6682. com, A. Minter, London. 

0088. FIREARMs, 8. N. McClean, Washington, Iowa, 

6684. DupLicate Mixinc Mitt, W. L. Livermore, 
Manchester. 

6685. Pweumatic Tires for Ve.ocipepes, L. Mills, 
Plymouth. 

= Drivinc Mecuanis™M for Looms, W. Smith, Man- 
chester. 

6687. Top, R. Pilkington, West Ham. 

6688. SELF-LocKING QUICK-BREAK Switcn, C. D. 
Richardson, London. 

6689. | so-gnaaaaae CanpDLe App.iaxces, J. Crowther, 

ndon 
6690. Dev -— for Curtine the Na1zs, R. B. Robertson, 





verpool. 
6591. — Wrencz, G. W. Gorsuch and M. B. Miller, 
mdon. 

6692. Locks, G. Bergevin, Liverpool. 

6693. - ae Rissep Fasrics, H. and A. Langdale, 


0004. Baosuss, G. I. Spalding and R. L. Hawkins, 


6695. Gun, A. J. de Lotbiniere, London. 

6696. Fastener for ARTICLES of Dress, R. Campbell, 
London. 

6697. Mancracturisc Compounp Buocks, J. Morley, 
London. 


= oo ELECTRIC Macuives, H. G. Jackson, 

don. 

6699. VELociPepE Luccacr CarnieRr, R. D. W. Perry, 
London. 

6700. Reraiceratinc Apparatus, C, D. Abel.—(E. 
Theisen, Germany.) 

6701. Conrinvous or Loso Hatcues, A. 0. A. Holzap- 
fel, London. 

6702. — in Severat Corours, E. Lambert, 


6703. _ inc Picrures and the like, W. 8. Simp- 
son, London. 








6704. Meta Carsurisinc Compound, 8. H. Brown, 
London. 
Insurtators, G. Hughes.—(B. V. 


France.) 
ag Figs J. D. Sisley and R. H. Lovett, 


Vermorel, 


“—- ppm Suppty of Exvecrriciry, G. Kapp, 
nm 
6708. = or Reep Boarps, W. H. Taplin, 


mdon. 

6709. Pens, H. Sulzer, London. 
710. Cigars, R. M. Ross, London. 

6711. Titi, W. Palmer, London. 

6712. aa Cyrcie and other Boats, J. M. Hale, 


Lon 
67138. Baovama Fotpep Papers, L. F. R. Sarrand, 
London. 
6714. Measurinc Liquips in Borries, J. Condon, 
ndon. 
715. Proritinc Macuing, J. Keeves and T. Auty 


ndon. 

6716. Ciosinc Mannoies of Drains, 8. S. Hellyer, 
London. 

6717. PorTaBLE and HovsEHOLD Firs-Escare, H. Myer, 


mdon. 
6718. i. ae Rat Locomotive Enorne, J. B. Fell, 


6719. "Demaa, &. B. Shippee, London. 
6720. — ELECTRIC Macuines, J. A. Kingdon, 


6721. Berson, M. F. Godfrey, London. 

6722. Batrery Piates, W. W. Donaldson and R 
Macrae, London. 

6728. Lock 1xe the Doors of Trars, J. Ramsden, 
London. 

6724. Sanivary Pipes, G. G. and A. E. Rhodes Liver- 
sedge. 
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6725. ELectricat Frres, G. E. Tucker, London. 

6726. TgLEPHONE ExcHance SwitcuBoarps, R. Pip- 
pette, London. 

6727. Wixpinc of Yarn or Tareap, W. Noton, 
Oldham. 

6728. Wire N one The Whitecross Co., Ld., and W. 
Milner, Live: 

6729. Lock, Re bok, Whitletts. 

~ EMERY Wuee. for Poxisninc, W. J. Fenton, 


- g 7 . 

6731. Purirication of Waste Water, H. Grimshaw, 
Manchester. 

6732. Removinc Scate from Bars, R. and W. Phillips, 
Bristol. 


= eens Gas for Warminc, D. Rylands, Stair- 
‘00 


6734. CicaREeTTe Makinc Macuines, J. A. Bonsack, 
London. 
So a Caces in Pit Saarrs, W. Edwards, 
ertoi 
6736. Renna, F. I. Oakley, Crewkerne. 
6737. PasTinc Ciorn, J. 8S. and J. Dronsfield, Man- 
chester. 
6738. Fixryc Tixes, Parquerenrig, &c., A. T. Hebron, 
ey. 
6739. CHain GvuARD or 
ventry. 
6740. Dress Hoipers and the like, W. Pearce, Bir- 
mingham. 


4 
6741. Ramway and Tramway Cuairs, J. Lambert, 
London. 
6742. Antimacassars, T. Taylor and J. Holt, Man- 
chester. 
6743. Cover, A. Haworth, Liverpool. 
6744. Heatinc or Cootino Water, W. Tattersall, 


lord. 

6745. Makina Hypraviic Cement, V. F. L. Smidth, 

London. 

6746. Knives, J. Hunt, Sheffield. 

6747. — for AnTI-FRIcTION Bearrnos, A. Clément, 

mdon. 
Movrs- prece for Ciarionets, W. Heckel, 
London. 

6749. Suears, H. Joest, London. 

6750. Easy-mixusa CoLouR Panescuas, J. G. Giover, 
London. 

6751. Crosinc Howes of Barrets, E. Edwards, Bir- 


Protector, T. Groves, 


m —. 
6752. Universat Hat Box, J. R. von Burgstaller, 
mdon. 

6753. Matcu Boxes, J. Needham, London. 

6754. Cases for Vio.ins, W. 8. Haynes and G. C. 


Foucher, London. 
6755. Pencii and Pennoitper, J. Gillespie, South 
Queensferry, N. 
6756. a Taps as Fitters, E. Lightowler, Man- 
6757. Inpicatinc Motive Power, J. A. Wade and J. 
Cherry, London. 
6758. Door-cLoseR, C. Berlé, London. 
— — TIGHT Packinc of Guiasses, W. Dick, 
nD 
6760. | og Brock Pavine for Streets, W. Duffy, 
ndon. 
6761. Preventinc Down Dravcuts, J. I. Williams, 
London. 


6762. Fire Avarm, J. I. Williams, London. 

6763. AUTOMaTICCANDLE ExtinouisHers, C. E. C. Eliot, 
London. 

6764. Sourrarres, L. N. Staiger, London. 

6765. CasH TILL, M. Cook, London. 

6766. Sroprinc Trains, A. Browne. — (P. Sinz, 


Germany.) 
6767. Aniorranus Parts of Cycizs, C. R. Garrard, 


= Measvurine Device for Acips, &c., F. W. Turner, 
mdon. 

6769. Gearinc for Bicycies, F. W. Turner, London. 
6770. Corset, C. E. E. Morris, London. 

67 +S pee: BOARD for Games, H. A. C. Foot, 


772, INDIA-RUBBER GuarD, M. Lawler, London. 
6773. Ruuixc Pen and InxsTanp, G. Shivers, London. 
6774. Topacco Pirg, M. Dickie, a. 
6775. EvecrricaL Apparatus, T. Higginson-Wolsten- 
a London. 
6776. Puzzie, J. Barber, London 
6777. Fastentne for Buixp Gonne, R. Herzig and L. 
Hiinecke, London. 
6778. SkiTTLE Boarp, H. Kruger, London. 
6779. Tite Presses, A. Winrow, London. 
6780. Sapp.es of Bicycuzs, J. Ft Lempiegh, London. 
6781. Suarrs for Venicies, W. J. Pohrer, London. 
6782. ReocisTeRInc Stereos for Printine, J. Michaud, 


mdon. 
as , aaa Gas Suppty, &., E. F. Howlden, 


6784. Pneumatic Tires, C. H. Gray, London. 

6785. ELECTRICALLY CoxTROLLING Levers, L. B. 
Stevens and W. R. Sykes, London, 

6786. Mourn Frames for Baos, &, W. R. Reeve, 
London. 

787 Automatic Fire-arms, F. Mannlicher, London. 

6788. oa for Musica. acca W. H. Mankey 


6789. SwimMinc een. 73 Malo, fant. 

6790. CLoTHes Live Houiper, A. F. Labrie, London. 

6791. Mecuanism for Comprinc Macuines, W. H. 
Munns.—{J. Parkin, United States.) 

~~? STzam GENERATORS, A. Nosbaume and A. Reis, 


on. 
~ ee Device for Spinpies, E. Engels, 


6794. Boxes for Housexeerinc Purposss, &c., E. G. 
Brewer.—(0. Hofmann, Germany.) 

6795. MinRoR-FITTED Pewter Drinkine Pot, J. Ryan, 
London. 

6796. Batt Vatve, H. Liilsdorff, London. 

6797. Fasteners, J. Sterns, Liverpoo! 

6798. IypicaTine the Score at Cricket Games, T. R. 


\verpoo! 
6799. Inkstanps, E. Davis, Live: 1. 
6800. Stgam Generators, J. Y. Johnson.—(La Société 
—— des Forges et Chantiers dela Méditerranée, 
rance. 





6801. Game, O. M. Hubner, London. 

6802, Exastic Trres, P. A. Craven, London. 

6808. Ciips for Cycixs, C. Lohmann. —(H. Wissner, 
Germany.) 

6804. PorTaBLe ScaFFrop, G. Avann —~* 

6805, DisaPPpEaRInG TURRETS, G F. rm.—(4. 
Christophe, France.) 

6806. Type-writinc Macutnes, G. B. Cooper and M. 
Donne, London. 

6807. Curtains, &c., E. Cope, London. 

6808. SusstiTuTs for BurreR, G. Tall, London. 

6809. CoupLinas for Rartway VEnICLES, J. W. Klingler, 
London, 

6810. Comp for Arpiyinc Liqcips, E. V. Lefranc, 
London. 

= Suraicat AppLiance for Dearness, W. Stevens, 


ndon. 
6812. Means for Heatinc Buitpines, H. Blackburn, 
London. 
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6813. Wueets for VeLocipepes, J. M. McMahan, 
London. 
6814. Apvertisinc Apparatus, ©. K. E. Bildt, 
London. 


6815. Decorative TRANSPARENCIES, H. Olorenshaw, 
Birmingham. 

6816. Courtine for Raitway Wacons, C. Liggett, 
Nottin 


6817. RatLway MILK Cuurns, T. Grayson, Derby. 

6818. Spuxnino Tops, J. Gray, London. 

6819. TREATMENT of Fue, W. D. Scott - Moncreiff, 
London. 

6820. ORNAMENTING Giass, T. Murgatroyd and J. 
Turner, Keighley. 

6821. VaLtve Gear, C. Green, London. 

6822. Fire Docs, I. Whitehouse, Birmingham. 

6823. py te Gzar of Bicyciss, J.T. McGrah, Bur- 
ton-on- 

6824, Sameaanr Dritt Squapron Biocks, R. van Cort- 
landt, Penrith. 

6825. Rorary Pumps, H. Morris and F. Bastert.—(L. 
Cruz, Portugal. 

6826. Automatic ConTROLLING Gear, A. McDermott, 
Newcastle-on-Tyne. 

6827. Rarstno of Lamp Gaieries, W. H. Hackett, 
__ Birming 
~ S camel Enoives and Motors, M. J. Adams, 


6829. Pure Facine Macuing, P. C. Noble, Barnsley. 
6830, T 


ra-PoTs, R. 8. Burgess and E. Leigh, Long- 
port. 
6831. pean for Sprayinc Liquips, D. Gorrie, 
G 


6832. 
G 

6833. nl Motion for Looms, J. H. Stott, Manchester. 

6834. Lamps Burnine Coiza OL, R. W. Gri ffiths, 
Birmingham. 

6835. Fastenios for Portmanteaus, F. W. Briggs, 
London. 

6836. RapiaL-acTinc Steam Enarng, W. H. Soulby, 
Rochdale. 


ae - —.crcae, of Meta. Tunes, Xc., J. E. Bott, 

ndoi 

6838. VenicLe Waeets, J. E. Bott and C. G. Norris, 
London. 

6839. Execrro-pLaTinc Tubes, J. E. Bott and C. G. 
Norris, London, 

6840. Toret Set for Toors Pownper, A. E. E. Joh » 


Vatve Lockinc ARRANGEMENT, O. Elphick, 





—— 


will project slightly beyond the face of the on 
ceding it, the avd O, and the operating lovers ive 


[469.410] 





operating said die and anvil, all substantially as set 
forth. 


469,415. Tine Furnace, F. N. Cline and H. McFar. 
lane, Chicago, JU.—Filed June 12th, 1891, 

Claim. —{1) A tire furnace having its compartments 
arranged to receive the tires in a vertical ition, 
combined with vertical guards therein to hold the 
tires vertical while they are being heated, substanti. 
ally as set forth. (2) In a tire furnace, in combination 

with the chamber adapted to receive the tires in 
vertical position, two horizontal rollers at the bottom 
of such chamber, having their axes transverse to the 
vertical planes of the tires, and suitable means for 
rota' such rollers while the tires rest thereon, sub- 
stantially as and for the purpose set forth. (8) Ina 
tire furnace, in combination with the chambers 

adapted to receive the tires in vertical position, the 











cgenting F apunel HH, projecting from the top of 





mdon. 
ig Manvracture of Matt Breap, W. Crawford, 
6842. Barnenee Fire-arms, G. OC. Dymond. —(C. 
Prochl, Austria.) 
6843. Drivine Putters or Surraces, C. T. J. Vautin, 
London. 
6844. ScrFAcE =” imomaned W. D. Parr and E. H. 
an Sheffield 
iscurts, E. Pink, London. 
7s Mist SPRAY ING Wasners, &c., R. Muirhead, 
mdon. 
6847. FLump-Pressure Enoines, J. B. Noble, South- 


ton. 

6848. on Govan fer Crearine the Catcuprits of STREET 
Guuutes, W. Wright and F. J. P. Reed, Bristol. 

6849. DispLayino Boots, J. Davies and H. L. Mence, 
Birmingham. 

=  ~—appmanaaed the Numper of Sots Frrep, A. Eli, 

mn 

6851. Macuines for Curtinc Coats, G. W. Elliott, 
Sheffield. 

6852. PorTasLe Music Sranps, &., H. Newlands, 
London. 

6853. Toot Rests for Latnes, &c., H. Eckhardt, 
London. 

i Sa Houpers, A. C.Lochet and L. L. Decouan, 


6855. uae or Packaces for Cigars, E. N. Shackle, 
ndon. 
6856. CuLinary Urensiis, A. Whitaker, Sheffield. 
6857. oe Macutxes, T. W. Ward and J. Newton, 
Sheffield 

6858. Fir Box, F. R. Von Dormus, London. 

6859. Domestic Fire LicHTErs, J. f. Holmes, London. 
6860. Sasu Fastener, G. Sparling and F. ‘Solomon, 


Leyton. 
6861. Ececrric Heatine Apparatus, G. Binswanger, 
London. 
6862. Cor.iss Vatves for Steam Enoinzs, W. D. Fer- 
guson, Belfast. 
6863. O1L-moToR Enotes, J. Fielding, a 
6864. Brick for Pavinc, Corine, &c., 8. Ballard, 
alvern. 
6865. Jacgu. _ a, Brintons Ld. and T. Green- 
w 
6866. PLANES, z. Zawischka, London. 
6867. WHeEts for VeLociPepgs, P. A. Lafond and F, A 
Devillers, London. 
6868 Dyxamos and Morors, R. C. Kintzing, London. 
6869. Micromerer ScALz, E. Jones, London. 
6870. Hotpinc TeLerHone Receivers, A. D. Monies, 
Liverpool. 
6871. PenHoLpers, W. H. ——_, ——- 
72. PetroLeum Moror, T. R. ito.—(0. L. P. 
Swiderski and B. Capitaine, ah. “4 
6878. Osturators for Breecu-Loapinc Guns, A. 
Noble and A. G. Hadcock, London. 
6874. os WATER SEwacg, &c., 8. H. Adams, 
mdon. 
6875. PERFORATED BANDED Exve.ore, W. Lawrence, 
Leytonstone. 
6876. Groves, L. Martinot, London. 
6877. MECHANISM for CHARGING Raronss, J. Woodward, 
London. 
6878. Automatic Guns, C. F. Wood, London. 
ae WATERPROOFED Fasrics, &c., G. C. Mandleberg, 
ndon. 
6880. Tires for Wuerts of VeLocirepgs, L. Foure, 
London. 
. CrusHers and Putverisers, W. C. Morison, 
Plymouth. 
6882. Puriryine and Diainrectine, H. C. W. Baldwin, 
East Barnet. 








SELECTED AMERIOAN PATENTS. 
From the United States’ Patent Gffics Oficial Gaastte, 
469, At 0. Saw Swacr, N. H. N. H. Roberts, Indianapolis, 

.—Filed June 1st, 1891. 


Gain. —In a saw-s machine, combination 
of the main frame, the adjustable fey block B, 


formed in two mounted in suitable recesses 
in said frame, operat e D, of two 
discs secured together, provided with which 
are mounted in ble 

sells home face of said die consis of 8 series of 


in suitable —— formed in the 
adjacent faces of the two parts of sald operating die 
and arranged so that the face of each succeeding roll 





and extended in plan es parallel to the 
os to laterally connect the _— laced adjacent to 
them at two points on ides of a vertical 
axial plane through the tires, yh +o as set 
forth. (4) In‘a tire furnace, in combination yeith a 
chambers adapted to receive the tires in vertical 
tion, the horizontal rollers transverse to the cham 

at the bottom thereof, the shafts of such rollers beg 
extended beyond the vertical plane of one side, gear 
pinions on such shafts, and the motor gear wheel C, 
meshing with such pinions, and suitable means for 
rotating such wheel, substantially as set forth. 


469,469, Tune ror Evecrric Conpuctors, &. 7. 
Greenjleld, New York, N. Y.—Filed March Qlst, 1891. 
Claim.—The described method of insulating con- 
centric tubing, consisting in y filling the outer 
— with insulating mate in quid form, then 
the inner tube, thereby causing the insu- 


eer he op es 


lating material to fill the space between the two, and 

finally causing the lating material to harden or 

set, whereby the tubes are firmly united together, 
substantially as described. 


469,455. Compounp Enaine, H. See, New York, N.Y. 
—Filed Auguat 8th, 1890. 

Claim. 3 Ina steam engine ia. cylinders for 
set in line of axis 
or tandem, “the combination of the following named 
elements and combined as follows :—A valve 
admitting steam through its central portion to a 
cylinder and exhausting said steam at its ends and a 
valve admitting said exhaust steam to a lower 
pressure or larger cylinder from the ends of the 
valve and exhausting the steam through its central 
portion, the steam chests and valve stems of said 
valves being set out of line circumferentially, so that 
the smaller cylinder’s valve stem may connect to its 
valve rod at one side of the larger cylinder’s steam 
chest, substantially as and for the purposes set forth. 
(2) In a steam engine having cylinders as tor compound 
































QD at 





or progressive expansion set in line of axis or tandem, 
the combination of the following named elements 
arranged and combined as follows: Bt valve admi 
steam ng its central 


ibe a to BoE pac me cylinder an 
exhausting said Sang og at a ve admi 
said exhaust steam a lower jure or er 


and exha 4 
h its central portion, the steam 
chests and valve stems of said valves being set out of 
line circumferentially, so that the smaller cylinder’s 
soe oth oof tho. larger find tea van “d 
one side o cylinder’s steam 
rocker to said valve rod and to ‘the 
valve stem fom of the Ley ay cylinder, substantially as and 
for the purposes set 
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BUOYING AND LIGHTING TIDAL RIVERS. 
By W. H. Wueexer, M., Inst, C.E. 
No, IL, 

Lighting.—There are two systems in use for intensi- 
fying the lights of the lamps used in floating or fixed 
beacons. By the catoptric system the light is reflected 
by a silvered copper parabolic reflector, by means of 
which the beams of light are brought into parallel rays 
sent in the direction desired. By the dioptric system 
the diverging rays of light are bent in the direction 
required by refraction, the flame being placed in the 
focus of a glass lens, by means of which the diverging 

rays are bent parallel to 
A. each other so as to form 
a one solid beam of light, 
PS as shown in the diagram, 
Fig. 12. 

Lights are classified by 
orders, depending on the 
height and diameter of the 
apparatus. The first three 
orders are used for sea or 
coast lights. The fourth order is the largest used 
for harbour lights, and has an internal radius or 
focal distance of 9°84in., giving the diameter of the 
apparatus 19°68in., the height of glass being 29-1lin. 
(the original figures are metric); the fifth order has a 
diameter of 14°76in., and a height of 21°83in.; the 
sixth a diameter of 11°87in. and a height of 17°46in. 
For smaller lights than these, the glass for the lens is 
made in one piece. For harbour lights, where it is not 
necessary to show the light all round the horizon, a 
dioptric lens covering only the part which is required to 
be lighted is used, having a parabolic plated reflector at 
the back; this arrangement gives a greater vertical 
divergence to the rays, which enables the lights to be kept 
in sight when approaching near to them, a necessity 
where the lights are used as leading lights. 

For the fourth order a two-wicked burner 1,%;in. dia- 
meter is used, and for the other orders a single wick, 
which consumes about three-quarters of a pint of oil per 
night. 

‘A red tinge is given when necessary to avoid con- 
fusion, by the use of a coloured chimney to the lamp, 
or by allowing the light to pass through a sheet of 
coloured glass. A red light can only be seen at about 
half the distance of a white light, the proportion, found 
by practical experiment by Professor Tyndall, being as 
21 is to 9. Green colour absorbs even a larger propor- 
tion of the light, and lanterns showing this colour are 
only suitable as distinguishing marks on pier heads, 
bridges, or similar situations. 

Beacon lights on the coast were formerly supplied by 
the burning of wood and coal in iron grates. At the 
present time, oil, gas, and the electric light supply the 
light. The first floating light was supplied with candles 
in a glass lantern suspended from the yards of a vessel 
moored in the Nore in 1782. The candles were subse- 
quently superseded by lamps burning fish oil, the lanterns 
being hung from the yards. Mr. Robert Stevenson, at 
the beginning of the present century, adopted the plan 
now generally in use of a lantern surrounding the mast, 
which can be raised or lowered for cleaning and trim- 
ming. This was further improved by the use of the 
catoptric system, and by hanging each lantern and 
reflector on gimbals. The flat wick burner gave way to 
the Argand, which has been further improved. The 
burner invented by Sir James Douglas consists of three 
or more concentric wicks, increasing the intensity of the 
light from 500 to 5000-candle power. 

Sperm oil, which was formerly used, was superseded by 
colza oil, and this has given place to mineral oil. Colza 
oil is considered more safe than mineral oil, but it is 
double the price, and requires greater heat to produce 
the vapour, and is more difficult of application, as it must 
be forced up to the burning point so that it may just flow 
over the edge of the burner, a necessity not required with 
mineral oil, which will flow up the wick in sufficient 
quantity by capillary action alone. Mineral oil gives a 
more brilliant light than vegetable and does not congeal 
except at a very low temperature. The relative merits 
of oil, coal-gas, and electricity have already been 
referred to. 

The lights used in estuaries and tidal rivers consist of 
floating lights for marking the course of the navigation; 
beacon lights for marking prominent points ; and leading 
lights for marking the entrance to rivers or the course 
along the reaches of confined and winding channels. The 
vessels used for floating lights being in sheltered positions, 
are of a smaller character than those used for sea lights. 

The “ Bar Flat Light,” maintained by the Corporation 
of Lynn at the upper end of Lynn Deeps, to denote the 
entrance to the Lynn and Wisbech channels, may be 
taken as an example of an estuary light maintained by a 
local authority. This is an iron vessel, 74ft. long by 19ft. 

am, and drawing 8ft. of water, and has ample accom- 
modation for the crew. The light is provided by three 

gand lamps burning in a lantern surrounding the mast, 
and provided with dioptric lenses protected by plate 
glass. The lightis visible at a distance of eight miles. 

he lamps are hung on gimbals, and the lanterns can 
be lowered for cleaning and trimming, The lamps burn 
crystal oil, which costs about £12 a year. A gong is 
provided for signalling in foggy weather. The crew con- 
sists of captain, mate, and two hands; the captain, or 
mate, and two hands being always on board, and the 
relief men employed at the buoy yard when in harbour. 
The cost of the vessel was £2500, and of the light £265. 

e annual cost of wages and maintenance is about 
£560, and the charge for interest and repayment of loan 
£140, making the total cost £700 a year. The cost of 
maintenance is met by atoll of halfpenny per ton register 
on all vessels passing or using the light, which the 
QuPoration are authorised to take under an Order of 


Lightships in English waters are always painted red, 





and carry a ball at the masthead. Small lightships are 
moored by a bridle having lin. chain attached to a 
mushroom anchor weighing about 30 cwt. 

In channels leading to small harbours the navigation 
is much facilitated if a floating light can be provided to | 


lights on the top of stone beacons. Theee lights are 
now supplied by compressed gas, and consequently do 
not require daily attention. On the Thames Sir James 
Doug'as has adopted wrought iron framing for two light- 
houses erected in 1885, one at Broadness, near Grays, 


mark the way during the dark tides in winter, say from | 


and the other at Stoneness, opposite Greenhithe. The 
September to March. For such positions, if well 


light at Broadness is provided by compressed gas, 
sheltered, a small boat of about twenty tons, having a | supplied from the works belonging to the Trinity House 
crew of one man and a boy, is sufficient for the purpose. | at Blackwall. The gas is stored in two steel gasholders, 
The crew can be relieved once a fortnight from the men | having a collective capacity of 280 cubic feet. The con- 
employed in the harbour. Two floating lights of this | sumption of gas is at the rate of 2:2 cubic feet per hour. 
description have been used by the author in the channel | The intensity of the light is equal to 50 candles. The 
leading from Lynn Well to Boston Deeps, enabling the | holder will keep the hight burning for 636 hours. The 
continental steamers and steam fishing trawlers to | light flashes at intervals of ten seconds, the apparatus . 
navigate the channel and reach Boston Dock at the | for producing the flashes being moved by clockwork. 
night tides, which otherwise they would have been | The cost of the house and light complete was £945, and 
unable to do. The light consists of a lamp having | the annual cost of maintenance £124. The light at 
a circular burner of the Defries pattern, with wick | Stoneness is produced by the combustion of spirit of 
8in.in circumference, protected by a glass chimney. The petroleum. The spirit is stored in a cistern in the 
lamp is enclosed in a copper lantern, having a circular building, capable of holding a fortnight’s supply, and 
dioptric lens 12in. diameter and 12in. high. The lamp flows to the lamp by gravitation. The spirit is vaporised 
burns less than a pint of mineral (crystal) oil in a by the heat of the light, and continues burning without 
winter’s night, and is visible in ordinary weather for five | attention as long as the supply lasts, and its use is 
miles. The light is visible on all sides. The Jantern is | therefore adapted to cases of single or isolated lights, 
suspended on a light wrought iron frame having three | where the production and conveyance of compressed gas 
legs, made of gas tubes, about 20ft. high. A small mast | is not practicable. The main objection to this form of 
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head light is also hung aft. The cost of such a vessel, if | light is the great danger arising from the low temperature 
built of steel, may be put at £400. The main light, | at which the petroleum vaporises, being only a little 
with a copper lantern, costs £10, and the smaller riding | above that of the atmosphere in summer. The intensity 
light 25s. The annual cost is as follows:—Wages, in- | of the light is about sixteen candles, increased by a 
cluding relief men for thirty weeks, £55; fifty gallons of | dioptric lens to sixty candles. The cost of the structure 
oil, including that used in the cabin, £1 15s. 5d.; coals, | and light was £711, and the annual cost of maintenance 
&e., £5, or say £62 for the seven months September to | £92. A more detailed description of these lights and a 
March. The boat carrying the light rides in two fathoms | drawing of the structure will be found in the paper by 
at low water and 5} at high water, and swings with | Mr. Ayres in the ninety-third volume of “ Proceedings” 
the tide, being moored in a bridle. The ground chain is | of the Institution of Civil Engineers. 

jin. thick, 120 fathoms long, moored at each end bya| Leading lights.— The approach to a channel is 
mushroom anchor; from the centre of the ground chain | frequently marked by two lights, which, when in a line, 
a length of ten fathoms goes to the boat. By this | lead direct to the entrance; and the same plan is used 
arrangement the short length of the veering chain | for facilitating the navigation of winding reaches of river 
requires a less distance for the vessel to swing in than if| channels. For river work these lights may be placed 


it were moored to a single anchor—a great advantage in 
@ narrow channel. 

In fogey weather, bells, gongs, or fog horns are used 
on board lightships to indicate their position. The bells 
and gongs are hung on deck, but so arranged that the 
man sounding them can remain below under shelter. In 
the large stations on the coast the fog horns and syrens 
are worked by gas engines, and can be heard at very long 
distances. For lightships in protected estuaries a small 





class fog horn is made, worked by hand. MHansen’s 


about 20 chains apart, and the back light should be at 
least 10ft. above the other. 

Fig. 18 shows an economical form of lighthouse, 
designed and used by the author for this purpose. The 
light is supplied by a circular burner of the Defries 
pattern, having a wick 3in. in circumference enclosed in 
a glass chimney. The lantern has a semicircular 
dioptric lens 18in. high by 10}in. wide in front, and 
parabolic silvered copper reflector at the back, and is 
suspended from a bracket projecting from two uprights 





Norwegian fog horn, supplied by Nunn and Co., is useful | attached to the house, and kept in place by guiding 
for this purpose, and costs only £2 10s. | rods. The lamp consumes less than a pint of mineral— 

Beacon lights.—In rivers having straight reaches, like erystal oil—in a long winter’s night, and is visible 
the Clyde and the Tees, the channel is marked by fixed | in ordinary weather at a distance of five miler, The 
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lantern lowers on to a table by means of a small | this pressure to keep it burning day and night for two | ata distance of three to five miles. Coal gas loses a lar 
winch and chain, and can then be drawn into the house | months, or longer according to the size of the receiver. | proportion of its illuminating power by compression, and 
| Two store cylinders of the above dimensions are sufficient | is therefore not suitable for the purpose. 


through a shutter for trimming and lighting. The 
lantern remains in the house when not in use. The oil 


for filling the lamps is contained in a galvanised iron | 


drum holding twenty gallons, and so hung on a cast iron 
frame that it always assumes a vertical position, the tap 
being at the top. When oil is required the drum is drawn 


iS 0 








6asometer 





forward, and the lamp filled from the top. The position of 

the tap provides against all risk of leakage and waste. The 

framework of the house is of fir, and the sides and roof are 

covered with galvanised iron. The cost is as a 
s. . 


House fixed complete ... ... ... ... .. .. 10 0 0 

Lantern, made of block tin, dioptric lamp, and 
WE. cc ok a te See! ol ee ee ® 
..... aes 10 0 
Oil drum and stand 200 
£23 0 0 


The chief cost of maintenance is in the labour of 
lighting. An old pensioner is generally put to the work 


at a cost of 103. a week, his range extending over, say, | 
three miles of river, and having six lamps under his | 


charge. The annual cost under these circumstances 
would be under £5 per lamp for labour and oil, the lamps 
being lighted for seven months in the year. 

Gas buoys.—The application of compressed oil gas to 


“ 














Fig, 18. 
Gas Beacon 


the illumination of beacons and buoys has added a very 
valuable adjunct to the navigation of rivers and estuaries 
during dark tides. By its use for lighting fixed beacons 
many of these can now be lighted which otherwise could 
not have been done, owing to the expense incurred in 


providing accommodation for and maintaining the | 


necessary staff. The gas used for this purpose is that 
made under the patents held by Pintsch’s Patent 
Lighting Company. It is made from paraffin once 
refined. The oil is vaporised and gasified in iron retorts, 
and after cooling and purifying is carried to a small 
gasometer. The whole apparatus is contained in a space 
of about 40ft. by 16ft.—Fig. 15. 

From the gasometer it is drawn by a pump and forced 
into cylindrical holders having a cubic space of 3870ft., 
containing 3700 cubic feet of gas, at a pressure of 150 lb. 
to the square inch. These holders are conveyed to the 
buoys, or the holders of the fixed lights, in a boat, and 
the gas is transferred to the receiver of the buoy by a 
pipe connection having a stop valve. The gas is con- 
veyed into the buoy at a pressure of 90 lb., and the 
quantity of gas so passed into the buoy is sufficient at 





| to charge three buoys. 


| 0°8 cubic foot per hour, and each light consumes about 
9000 cubic feet a year. 


The consumption of gas in the buoys is at the rate of | 


The cost of installation of the gas plant and buildings 
is about £450. A transport holder, 27ft. 3in. by 4ft. in, 
capable of filling two lights, costs £160. The cost of 


| gas buoy 10ft. in height is £350 to £400. Cylinders, 


The emission of the gas is retarded at the burning | 
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Fig 15. Oil gas works 


| point by an automatic regulator, which allows it to flow 
at a pressure equal to ;5,in. water column. 

| Provision is also made to meet the sudden extin- 

| guishing of the light, by means of a blow from a 


| 


| 
| 


| 
} 
| 


17ft. 6in. by 4ft. 2in., with lanterns and apparatus for 
fixed lights, cost £185, or if with occulting light, £200, 


|The buoys are moored with 1}in. chains to mushroom 


anchors, 4ft. in diameter, weighing about 30 cwt. 

In 1881 the Clyde Lighthouse Trustees commenced 
lighting buoys, and by 1888 several beacons, including the 
Gantock Beacon, were established, a sketch of which igs 
given in Fig. 16. Subsequently the lighthouses at 
Cardross and Dumbuck were also lighted by compressed 
oil-gas. The Garmoyile lightship has been converted 
into a gas light boat, and the expense of the crew saved, 
the light burning for six weeks without attention. The 
Clyde Trustees have nine buoys, placed about half a mile 
apart, between Port Glasgow and the mouth of the Leven, 
The gas is supplied to these buoys from the works of the 
Clyde Lighthouse Trustees at Port Glasgow, and is put 
into the buoys at a charge of 21s. per thousand cubic 
feet. The cost for one year for repairs and gas is about 
£14 for each buoy. On the Tees there are two 9ft. buoys 
and three beacons lighted by compressed gas. The 
buoys hold sufficient for six weeks, burning night and 
day. The cost, including the plant for making the gas, 
has been about £3400, and the working expenses per 
light are £21 a year, including oil, coal, stores, and 
repairs. Since the channel has been well lighted the 
number of ships navigating is nearly as great during the 
dark tides as in the daytime. 

There are two gas buoys in the estuary of the Ribble 
and one in the Irish Sea marking the entrance to this 
river. This buoy shows an occulting light of four seconds 
duration of flash and two seconds interval, visible for 
eight miles. In addition to distinguishing 
the entrance to the Ribble, it is of service 
to the general coastingtrade. These buoys 
are also in use on the Thames, where 
there are fifteen lights; the Mersey, the 
St. Lawrence in Canada, where there are 
nine buoys; on the Elbe, the Scheldt, 
the Danube, and the Suez Canal, where 
there are 100 buoys and beacons lighted 
by compressed gas, also at Naples, Mel- 
bourne, Havre, Oporto, and St. Peters- 
burg. Fig. 17 gives an illustration of a 
small floating light on this system, as 
used at Barrow-in-Furness. 


The gas buoys used by the Trinity 





House, shown in Fig. 18, are spherical 





























in form, having a wrought iron frame 
to carry the lantern. The weight of these 
is 80 cwt., including the frame, which is 














about 3}. cwt. The capacity of the gas- 














holder is 882 cubic feet. The lighting 














apparatus consists of three fish-tail bur- 
ners surrounded by a 4in. dioptric lens. 








The initial intensity of the naked flame is 





seven candles, which is increased by the 











lens to thirty-five candles. The focal 
plane of the light is 12ft. above the sur- 





Floating Gas Light Fig 17 


face of the water, and it can be seen 
at a distance of four to five miles. The 


vessel or mass of wreck. The flame is protected by | cost of the buoy was £420. 
a specially designed lantern having a dioptric lens. | 
The cost of making the gas varies with the price of oil | channel or line of navigable depth, when the sides are 
| covered at high water, and also are fixed on sand banks 
|in an estuary, for the purpose of forming prominent 


from 83. to lls. per thousand cubic feet, and its illumi- 
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Beacons are used for marking the boundary of the 


marks for the use of fishermen, in which ition they are 


| also of use as refuges for men lost on the sands with a 


rising tide. For the smaller class of rivers poles 20ft., 80ft., 


| or 40ft. long are placed on the banks, having a triangle or 


| 





London standard. By the aid of the dioptric lens, the | in the sand, and held in position by stays made 
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Fig 18 
Gas Buoy 
nating power is equal to forty-five candles, according to the | may consist of a 
illuminating power is increased to thirty-five candles. | iron rods jin. thick, tightened up b 


other shaped frame at the top and painted white, or black 











Fig 19 
dakcon 


and white. Where there is much run of tide they are 
secured by a }in. chain round the bottom of the pole, and 
attached to a stone sunk in the bank. On first-class tidal 
rivers the channel is marked by structures composed 0: 

stone or concrete, which as already mentioned are pro- 
vided with lights. Beacons placed on sands in an estuary 
le about 85ft. long let into a ludget buried 
of wrought 
screws and attached 


The light is placed 12ft. above the water, and is visible | to cast iron screw-pile moorings—Fig. 19. On the top is 
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TEN-TON GOODS WAGON, WITH PRESSED STEEL UNDERFRAME 


THE OLDBURY RAILWAY CARRIAGE AND WAGON COMPANY, BIRMINGHAM, CONSTRUCTORS 
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a beacon consisting of a triangle, drum, or other distir- 
guishing form, and a platform of sufficient size for one cr 
two men to rest on. Cleats are fastened to the pole to 
enable them to reach the top. The chains and iron 


salt water. 
sists of two wrought iron hoops attached to central 
collars, and having iron bars ,in. by l}in., spaced 
83in. apart. A hole is left at the bottom of the drum of 
sufficient size for a man to get through, the refuge in this 
case being made inside the drum. The cost of a beacon 
of this description is about £20. 





TEN TONS GOODS WAGON. 


Tue above is an illustration of a goods wagon, constructed 
with a Fox’s pressed steel underframe, and designed by 
Mr. H. O, Fisher, general manager of the Taff Vale Railway 
Company, to carry ten tons with a reduced weight of tare. 
The underframe, comprising the sole bars, diagonals, end and 
middle longitudinals and transomes, is made of flanged steel 
Plates of a tensile strain of twenty-eight tons per square inch, 
with a minimum elongation 25 
they accurately fit the places they abut on. 








per cent., pressed so that | 
All holes are | 


drilled. The side sills, ends, and bottom, are of red deal, | 
the stanchions and crib rails of oak. The empty wagon | 
weighs 4 tons 19 cwt., and was constructed by the Oldbury | 
Railway Carriage and Wagon Company, Limited, near | 


Birmingham. 








NEW COMPRESSED AIR GRAIN 


PROCESS. 


_ We have recently been afforded an opportunity of witness- 
ing trials of a new ae in this direction, in which the 
system used is compressed air, and the process appears to us 
to possess features of merit. We allude to trials recently 
conducted in Birmingham on the premises of the Compressed 
Air Company, Artillery-street, Garrison-lane, in that city. A 
portion of the premises has been temporarily acquired by 
the Automatic Grain Elevator Company, of Mark-lane, 
London, E.C., which has made arrangements with the first- 
named company for the use of the compressed air plant for 
experimental purposes. The Grain Elevator Company has 
erected there an apparatus consisting of a series of vertical 
oC Pipes about 40ft. high, and of various diameters, one 
arge pipe being 1lin. in diameter, two 7in., and one bin. 
The smallest pipe raises about 12 tons an hour, the second 
size 25 tons, and the largest size from 45 tons to 50 tons, all 
& height of 40ft. There is also one pipe delivering in a verti- 
cal lift 40ft., and a horizontal distance another 40ft., making 
& total of 80ft, Three observation platforms are provided at 


ELEVATING 





intervels in the total height of 40ft. From the lowest plat- 
form it is seen that the bottom of the pipes open into a large 
tempoiaty bin filled with corn. To the vertical pipes are 
here sttached flexible tubes, which convey the compressed 


work should be galvanised to resist the action of the | air from the engine and compressor house, a distance of some 


The drum shown in the illustration con- | 
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they can uuload grain out of a ship to deliver 40ft. high at 
a cost of about 4d. per ton for labour, and 1d. per ton for 
fuel, including also interest on plant; and they calculate the 
total cost in actual work at about 23d. per ton. 
the quantity dealt with the cheaper can it be done, 100 tons 


The larger 


an hour being unloaded at a cheaper 
rate than 50 tons. It does not pretend 
to compete with the bucket elevator 
or the band system, the object being 
to demonstrate practically the possibility 
of saving labour by lifting large quantities 
of grain economically. The horse-power 
is high—as much as 200—but at the 
same time it is claimed that the economy 
is greater. It is estimated that about 
5 ewt. of fuel an hour is needed to lift 
40 tons of grain the distance above 
indicated. At present at some dock- 
yards six men are, it is said, employed 
in unloading 10 tons out of a ship, and 
thirty men for 50 tons. It will be seen 
that if the work can be done with four 
men, and 5 cwt. of coal instead of thirty 
men, there is a considerable economy 
of labour. Somewhere about £3000 
would, we understand, be the cost of a 
complete plant for unloading 50 tons an 
hour 40ft. high. 








LIVERPOOL ENGINEERING SocreTy.— The 
thirteenth ordinary meeting of the present 


Tre Excmece session was held at the Royal Institution, on 





400ft. Handles are provided at the edge of the bin, by which 
eae of compressed air to each pipe is readily con- 
trolled. 

The platform above gives access to a weighing machine, 
which weighs the grain after it has been raised about the 
height mentioned. The topmost platform has an arrange- 
ment provided at the top of the pipes to allow the escape of 
surplus air, and thus obviate back pressure in the pipes. 
The grain in practice would be raised and stored, but for 


CRISS SECTION AND END VIEW, GOODS WAGON 





Wednesday, April 20th, Mr. J. T. Wood, pre- 
sident, in the chair. After the usual routine 
business, including the nomination of the 
Council and officers for the ensuing session, a paper was read 
by Mr. H. Percy Boulnois, M. Inst. C.E., entitled ‘“ Refuse 


| Destructors.” After describing house refuse, and the different 
| methods of collection, the lecturer recapitulated the various 


experimental purposes it is in this case allowed to return | : ; 
| which he had recently erected for the Corporation of Liverpool, 


into the bin to be elevated over and over again. 
It is calculated that in unloading a vessel one man can 
manage one nozzle of 50 tons capacity; and allowing for 


attention to the engine and other parts of the plant, the | ;' . P P 
Elevator Company claim that four men could unload = ship | known for dealing with such material, and although the cost may 


at the rate of 50 tons an hour—say, one to drive the engine, 
one to see to the boiler, one to attend to the nozzle, and one 


methods at present adopted for the ultimate disposal, and gave 
an interesting description of the manner in which the greater 
portion of the refuse of Liverpool is barged away to sea, and sunk 
in deep water. The lecturer then proceeded to describe in detail, 
and with diagrams, the various destructors which are now being 
erected in different parts of the country, and gave a full detail 
description of the twelve-cell destructor, on the ‘‘ Fryer” principle, 


and a new methed of charging which had been adapted thereto. 
In conclusion, the lecturer stated his opinion that the burning of 
town refuse was at present the best and most sanitary method 


be slightly in excess of other methods of disposal, the safety of such 
an operation, from a sanitary point of view, more than counter- 
balances any small increase in the amount of cost for its disposal. 


to weigh. As to cost—which of course is the crucial point— | The discussion upon the paper was adjourned unti the next 
the company inform us that under favourable conditions | meeting. 
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| Th tion of a vacuum wasa much more important matter in | these engines, the coal consumption in the best 
AIR PUMPS AND CONDENSERS FOR STEAM | Hey A ane of steam power than it is now, for the early engineers | be 231b. per horse-power per hour. was found to 
ENGINES. | depended solely upon vacuum; consequently, if they could not | In 1760, or seven years before Smeaton’s invest 


Ir is a matter of common remark to a casual observer who | create a vacuum, they were unable to do any work, A good vacuum 
in a condensing engine is, however, still a very important point, and 
one which is thoroughly recognised by steam engine makers and 

users; consequently an engine is seldom taken over with a defective 

until its cause and remedy are found. Of all the mechani- 
ing has been more distorted than 


travels about the country, the great waste of fuel there must be 
with so many steam engines exhausting into the air at several 
pounds above the atmospheric pressure. Engines of this class are 
most common in mining, iron, and steel working districts, and it | vacuum, 
has been said that the practice will continue with engines which 
have to do intermittent work, such as those used for winding and 








| cal terms there are few whose m: 


that of vacuum itself; nor is this confined to the old school alone, 


n infinitely better make 
use of the term in a sense which 
is, strictly speaking, incorrect. 
However, the proper meaning of 
the term as it is used by the engi- 
neer is—the difference between 
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Watt, a Glasgow instrument maker, had a model 
engine to repair, and clearly seeing where the g 
wastefulness lay, he invented, as a means 
it, the ‘‘separate condenser,” which reduced the 
fuel about 50 per cent, The striking feature in Watt's Separate 
condenser was the air pump, which appeared for the first time j 
combination with the steam engine, for in all engines oth 
previously air and condensing water were blown out each on 
stroke through the snifting and eduction valves, so that vesnan 
was created one stroke and destroyed the next; butin Watt's se: “ 
rate condenser, and all subsequent ones, the vacuum became - 


The question is often asked, what would be the 





tinuous, 
- ; - : Probable gain 
in power to an engine which exhausts into the atmosphere if it were 

















Fig. 1—Ordinary Vertical Air Pump and Jet Condenser 


rolling mill purposes, in spite of the increasing price of fuel, caused 
by higher wages and the gradually increasing cost of coal mining. 

hether this will prove to be the case remains to be seen. The 
author is of opinion, however, that the signs of the times, such as 
saleability of inferior qualities of coal, which at one time were 
unmarketable, points in another direction, and that in a few years 
non-condensing engines will be extinct, except where the power 
developed is small, and where cooling water for condensing 
purposes is not available, 
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There are three distinct types of steam condensers in which water 
is thus applied, they are as follows:—First, jet condensers ; secondly, 
surface condensers ; thirdly, ejector condensers. The knowledge of 


the principle of condensation of steam is as old as the steam engine | 


itself, for the early steam engines entirely depended upon vacuum, 


inasmuch as steam was admitted into the cylinder at atmospheric 
pressure only. 





Improved Double-acting Built-up Air Pump and Condenser 














Fig. 2—Double-acting Horizontal Built-up Air Pump and Jet Condenser 
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the pressure a and its internal pressure. 
That the atmosphere has weight was known to the ancients, and 
a simple and accurate balance for weighing it was invented by an 
Italian named Torricelli. This instrament is known as the baro- 
meter. The mean position of the column of mercury at the level 
of the sea is 30in., which is equal to about 15lb. atmospheric 
pressure per square inch ; this, in speaking of steam condensers, is 
called atmospheric pressure, and the difference in inches between 
this point and the point registered by the column—the well of 





FIG.34 
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which is in communication with the condenser—is spoken of as so 
many inches of vacuum. A perfect vacuum can never be got ina 
steam condenser, because water gives off vapour, and the gases 
dissolved in it—such as oxygen and carbonic acid gas at all 
temperatures; these gases cannot be perfectly and permanently 


2 | removed; the greater the temperature of the condenser the less 
In Savery’s engine, which was patented in 1698, a | perfect will be the vacuum ; it therefore follows that the cooler the 














Fig. 3—Pollit and Wigzell’s Singie-acting Air Pump and Jet Condenser J, 


jet of water was used to produce a vacuum; in Newcomen’s engine, 
patented in 1712, water was first applied to the outside of the 
cylinder for a similar ae sang it was afterwards found out acci- 
dentally through the leaking of a water-sealed piston, that conden- 
sation was effected much more rapidly by the application of a jet of 
water admitted to the cylinder the moment steam was shut off. 


* Paper read before the Leeds Association of Engineers on October 29th, 
1891, and to the Yorkshire ae Engineering Society on November 
23rd, by Mr. Alfred Towler, M.I.M.E. 





condenser is kept the more perfect will be the condensation. The 
tension of vapour increases with increase of temperature. In 


| Newcomen’s engine the steam cylinder was the condenser, con- 


sequently it had to be alternately heated and cooled, resulting in 
a great waste of fuel. According to Smeaton, the famous builder 
of the Eddystone Lighthouse, who went to Leeds Grammar 
School during the time one of these engines was being erected in 
the neighbourhood, and who afterwards, in the year 1767, examined 


in the neighbourhood of Newcastle no fewer than fifty-seven of 
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| with 501b. mean pressure the gain woul 


converted into a condensing engine? This depends entirely upon 
the mean pressure on the piston. Taken asa simple engine, with 
a low mean pressure, the increase of power is greater than when the 
mean pressure is high. If the mean pressure of a non-condensing 
engine is known, the increase of power which can be got out of it 
with the same consumption of steam can be readily ascertained 
seme poses by adding 124 lb. to the given mean pressure, This 
is based on a vacuum of 27in. in the condenser, which is equal to 
124 lb. in the cylinder, allowing 24 lb. per square inch for air pump 
resistance and the same amount. for back pressure above the atmo- 
spheric line in a non-condensing engine. The mean resistance 
retarding the piston is thus reduced 124]b. Now, if the mean 
pressure of a non-condensing engine be 124 1b., the power of the 
engine would be doubled by adding a condenser; but if the mean 
pressure be 25 lb. the gain would be 50 1 cent.; in like manner 

be 25 per cent., and so on. 





It will thus be seen that a isa Y appendage to 
an economical steam engine. It should therefore 5 applied 
wherever condensing water can be obtained at moderate cost. It 
is self-evident that if we had no air pump to work, the efficiency 


of a condensing engine would be still greater. Much patient labour 
and ingenuit n spent in devising some good method of dis- 
pensi with it, but as yet with qualified success, A very 


natural question suggests itself. If it be necessary to have an air 
pump, why is it necessary to make it so large? Surely there can- 
not be that amount of air in steam which has been generated from 
so small amount of water. Well, it does seem curious on the face 
of it, but try to uce an air pump below a certain limit, and 
where is your vacuum? 

Water has a physical property which enables it to dissolve gases, 
All gases are, more or less, soluble in water. Of ammonia, for 


| example, under the most favourable conditions, it is able to dissolve 








1150 times its own volume ; fortunately for the condensing engine 


there is not much free ammonia present in the atmosphere, air 
with which we are surrounded is the only gas which is found 
dissolved in water to any great extent. ow, the colder the 
water is, or the ter the pressure it is subjected to, the more 
gas it is able to dissolve; therefore if its temperature be increased 
or the pressure upon it decreased, the superabundant gas will be 
driven off, as may be noticed whenever water is heated in a glass 
vessel or a soda-water bottle is opened. Now, precisely the same 
thing is constantly taking place in the boiler and condenser of the 
steam engine on a larger scale ; first the gases are liberated, then 
the feed-water is converted into steam in the boiler, while in the 
condenser the gases in the injection water are driven off by the 
two forces acting together, that is, the temperature of the injection 
water is increased, and at the same time the pressure upon it is 
reduced. Then, again, castings which have stood the water test 
are often found pervious to air; also there are joints and glands 
through which air may and does pass unnoticed. Where the 





Figs. 4 & 56—Allen's Single-acting High-speed Air Pump and Jet Condenser 


is external. any leakage of this kind is not easily 
; thus in small engines, which for their “peed depend 
entirely upon vacuum, where the air pump must of necessity be 
kept small, in order that the engine may do any useful work, it 
takes a considerabl t of cuteness and experience to detect 
where the leak really is, So experience has proved conclusively 
that a very liberal allowance should be made for leakage, &., 
over and above what would augers necessary in determining the 
size of an air pump by purely retical calculations, In design- 
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eee 
a he great principle to be observed—and too much 
ing ar pumps iad on this—is to eject the air first, It should 
te left to lodge in any part of the pump, so as to form an 
Ot ately expanding and contracting cushion; otherwise its 
oe ney as an air pump will be much reduced, _ 7 
offciatt’s separate condenser the air pump is of the vertical 
~~ having foot, bucket, and delivery valves placed immediate] 
i Perbove the other, no air lodge or pocket being possible. Air 


are exclusively employed. In mining engines, where water is bad, 
the surface condenser bas proved itself to be a great acquisition. 
In some mercantile industries it is nec to have a supply of 
distilled or soft water, such as is discha: from a surface con- 
denser. Lastly, in modern waterworks practice it is customary to 
pass the water which is pumped, through a surface condenser in 
cases where water is scarce, or has to i @ con- 
siderable distance ; for the injection water would be wasted were 
a jet d used, because the discharged water from an air 





cn Hi than water, it rises to the highest part and p 
— reel the valves and bucket, water sealed. This pump, 
fir " gave excellent results from the first. ; 

Fig late years another class of air pump has come into use, and 

Jd bave entirely superseded—except in special cases—the older 
voit the minciples already uamed, and others which will be here- 
oe stated, had been more clearly understood and rigidly 


’ ‘ . ; 

. I refer to the horizontal air pump. Air pumps of 
rap ape usually placed behind the cylinder of a horizontal 
psn and worked from a tail rod. This plan is less costly and 
= more convenient than the vertical type, and as far as the 
: thor is able to judge, the vertical air pump only possesses one 
wivantage over the horizontal air pump working direct from the 


pump cannot be used for drinking op further the discharged 
water from a surface condenser should never be used for boiler 
feeding if a purer supply can be had from elsewhere, because it 
contains tallow or cylinder oil in a more or less decomposed condi- 
tion, which attack boiler-plates, and is often the cause of priming. 
The principle of the injector is now eo well understood that it is 
not necessary to give a lengthened explanation of the action of 
ejector condensers, as the two are identical, Suffice it to say that 
the exhaust steam is conducted through a contracted orifice at a 
great velocity, and in its passage it meets with a supply of cold 





water, to which it imparts some of its velocity; in doing so it finally 
becomes condensed and a vacuum is formed. 
Messrs. Kérting Brothers make 








two distinct types of ejector 

d s, alike tside, but 
differing in the boring of the 
nozzles and cones, The first type 
is for overhead water, Fig. 13, and 
should be used wherever con- 
densing water with a head of 
15ft. can be obtained. In this 
condenser the water issuing from 
the nozzle has sufficient power to 
draw and exhaust any vessel 














connected to the suction of the 
condenser, whether such vessel 
contain steam or air. Thus it is 








ible to create a high vacuum 
in the cylinder of an engine 
before it starts, which is often a 
convenience, especially in over- 
loaded engines, and so long as 
the condenser is large enough 
to condense the maximum 





Figs. 6 & 7 -Double-acting High-speed Air Pump 


tail rod, and that is, in the former case the condenser is fixed | 


below the cylinder; therefore condensed water can readily drain 
from the cylinder by gravity, while with the horizontal air pump 
it has not so good a chance of draining, b the d is 
fixed on a level with and often above the bottom of the cylinder. 
In Mr. Longridge’s report to the Engine and Boiler Employers’ 
Liability Insurance Company for the year 1888, he says:—‘‘In 
considering the arrangement of new engines, difficulties frequently 
present themselves which could be most easily solved by the adop- 
tion of horizontal air —-. Yet many engineers hesitate to 
recommend them, and many millowners refuse to accept them, 
in the belief that they will not maintain so high a vacuum as 
vertical single-acting air pumps. And, speaking generally, this 


























Fig. 8—Suction Pipe and Cond , Obsolete Type 





opinion is warranted, for horizontal air pumps do not as a rule, | 
- -” “Yet there | 


maintain so high a vacuum as their rivals. . . 
seems to be no reason why they should not be made to do so, for, 
if properly designed and suitably applied, the two pumps are 
identical inaction. . . .” “It is evident in an air pump of 
this class, worked from the piston tail rod, that its speed must be 
equal to that of the piston, consequently if the air pump consist 
of a piston and working barrel, in order to insure the air pum 

working efficiently its speed must not exceed the speed at whic 

the water wil] follow up the piston inthe working barrel. i 

depends entirely upon the head or height of the delivery valve above 
the working barrel, which in usual practice is only a few inches ; 
consequently a pump of this construction should never exceed a 
speed of 400ft. per minute to be efficient. Ifthe air pump is 
required to work at a higherspeed, which is often the case, the piston 
should be se ge by a ram working entirely in water, in which 
case the surface of the water represents the velocity of displace- 
ment, which can easily be kept within the desired limit. In order 
to prevent the water from being mixed and unduly disturbed by 
air bubbling through it, the suction valves should be kept as near 
the surface as will insure them being water-sealed ; the delivery 
valves likewise should be in the highest part, and as near the 
suction valves as possible, so that the air may have a short, easy 
passage and complete expulsion.” Whenever these principles are 
observed and strictly adhered to, as good results will be got from 
the high-speed horizontal air pump as any other. This has been 
cape by the Allen air pump, which is a single-acting air pump of 

is type. 

Attached to the suction portion of an air pump is a vessel 
known as the condenser, into which the exhaust steam is led, and 
here it meets with a spray of cold water which plays upon it much 
in the same way as a hose-pipe upon a fire. This t; of con- 
denser is known as a ‘‘ jet condenser.” A surface condenser is a 
vessel containing a number of tubes through or round about which 
a stream of at water is made to circulate, differing from the jet 
condenser, where the injection or cooling water comes in actual 
contact with the steam, while in the surface condenser it is 
separated from it by a thin wall of metal. 

att was probably the first—at any rate in this country—to 
make a condenser of this type (in the year 1760), but, owing to the 
difficulties of making thin metallic tubes of uniform size and shape, 
securing the same and making an airtight joint in the tube-plates 
this type of condenser was abandoned until in 1833 L. Herbert and 
J. Don took out a patent whereby ‘‘the air and steam from the 
eduction is drawn by a fan through small tubes so as to 
be condensed. The tubes may be below water.” In 1835 J. 
Symington patented a plan “for condensing the steam from the 
cylinder, and cooling the surplus water from the air pump by 
tubes laid along the keel ex to water outside a steam vessel.” 
In 1855 J, Biden patented a similar process, but the practical 
success of this mode of condensation is largely due to Mr. J. Hall, 
with whose name it is generally associated. Formerly it was 
istomary to submerge the air pump and condenser in a tank sup- 
va with water by what was termed a jack pump, in order to 
eep them cool, so that they might strike a vacuum at once, In 
modern practice, however, the tank and jack — have been 
abandoned without a material loss of vacuum. The cost of a sur- 
face condenser is approximately twice as + as a jet condenser 
for the same size of engine. Consequently, surface condensers are 
only used for special purposes, 

In marine practice experience has shown, especially with modern 
steam pressures, that it is absolutely necessary to have pure feed 
water for high-pressure boilers, consequently surface condensers 





quantity of steam which 
through the cylinder, it will 
of the Allen Type deal with any smaller quan- 
tity. An ejector condenser of 
this ty 
ency of condensing water; for this reason an overhead supply 
of condensing water is absolutely n to ejector condensers in 
all cases where the load on the engine varies very much, such as is 
the case in rolling mill, winding, hauling, saw mill, and most 
engines having a variable automatic cut-off, in which the admission 
of steam varies from ‘l to ‘8 of the stroke, in order to keep the 
condenser from stopping. It should moreover be fixed vertically, 
and have its discharge pipe water-sealed. 


(To be continued.) 











KITE’S SYSTEM OF VENTILATION. 





| As we observed in connection with the late Building Exhi- 

tion, Mr. Kite employs a jet of water at service pressure, 
| issuing from an orifice in the form of a Greek cross, for 
| inducing the air current; and these jets may be upward, 
| downward, or horizontal. The annexed cut shows his air inlet, 
| which is let into an outer wall. The front and back consist 
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KITE’S AIR-INLET VALVE 


of wire gauze, which not only affords larger available passage 
than perforated plate for a given area, but also presents less 
resistance to the air. The valve remains in any position to 
which it may be brought, thanks to its articulated lever, the 
short member of which is always so nearly perpendicular to 
the plate as to hold it where placed. 





GERMANS ON THE ATLANTIC. 


THE balance-sheet of the North German Lloyd Company is a 
remarkable commentary on some recent correspondence in the 
Times, wherein it was demonstrated, to the apparent satisfaction 
of the writers, that the absorption of the Atlantic passenger trade 
by the German lines was merely a question of time. It was boldly 
asserted that last year the North German Lloyd and Hamburg- 
American Companies carried to America more passengers than the 
whole of the great Atlantic lines sailing from —— put 
together. Subjoined is an extract from the Times testifying, by 
the stern logic of figures, to the big strides made by the German 
lines :—‘‘ The statistics show that the North German Lloyd heads 
the list for 1891, with a total of 738,668 passengers for New York, 
and the Hamburg-American comes next with 525,900, giving a 
total of 1,264,568.” Careful comparison of the foregoing 
figures with the officially authenticated passenger lists shows that 
the two companies named performed the astounding feat of 
carrying to few York over 714,000 more persons than were 
landed there altogether during the twelvemonth under review ! 
The writer, a philo-German without doubt, had apparently lost 
himself in the maze of figures presented to his view, and in his 





patriotic exultation triumphantly flourished the total number of 
passengers carried by the German lines during their ten years— 
————s life, side by side with the numbers carried by 
the Liverpool com,anies in a single year. After such a huge 
mistake as this the grotesque errors of fact and extravagancies of 
assumption which bristled throughout the article were capable of 
exciting a smile, but certainly not of awakening surprise. It has 
already been shown in our columns that, except in the matter of 
steerage passengers, the Liverpool lines are fully maintaining their 
own. The German companies embark no steerage passengers at 
Southampton—their English port of call—one substantial reason 
being that they do not rsd with the Board of Trade require- 
ments of this country in the matter of air space and accommodation 
cones. On the other hand, they lay themselves out to catch a 
proportion of the continental emigrants. 

ermany, however, is evidently awakening to the discovery that 
competition with England in the Transatlantic passenger trade is 
a costly luxury. To christen a town ‘“‘ Birmingham” or ‘‘Shef- 
field” and issue the merest trash of cutlery and hardware there- 
from, purporting to be genuine English products, is a compara- 
tively easy matter when the cust s are guileless Ethiopians or 
unsophisticated South Sea Islanders. But to compete for the 
Atlantic passenger trade there must be something like a parity in 
prices, speed, accommodation, and food. It is conceded that in 
these matters, so far as saloon passengers are concerned, there is 
no disparity sufficiently substantial to warrant special comment. 
But how are they provided? Decidedly not out of revenue. 
Reference has already been made to the balance - sheet 
of the North German  Lloyd’s Company for last year, 
just published by the Vossische Zeitung. The year’s working 
realised a total loss of 2,106,000 marks, added to 2,762,000 marks 
for 1890. There has been a total ioss up to date of 9,317,435 
marks. This is at the rate of nearly a million marks per annum. 
How long are the Liverpool companies likely to be saddled with 
German competition at this rate? A gentleman prominently con- 
nected with the Atlantic trade remarked apropos of the Times 
article and the German companies, ‘‘ They are pushing us hard 
enough—cutting our profits to a narrow enough margin—without 
English papers giving publicity to such grossly misleading articles 
as this.” ell, there is a substantial difference between small 
profits and big losses. The Cunard Company pays a dividend for 
the year—not magnificent, certainly, but at least table, and 
eminently re-assuring in these days of darkness which have fallen 
upon a As for the present year’s outlook, an American 
correspondent telegraphed the other day that the applications for 
berths on English steamers were on an unprecedented scale, all the 
available accommodation being mortgaged for a couple of months 





can never be too large, so long as there is a suffici- | ahead. 





Compared with this, the recent t of reductions in 
the rates for certain classes of passengers by the German lines has 
a weird significance when taken in conjunction with the Nord- 
deutscher Lloyd’s balance sheet. It is apparently a frantic, 
despairing bid, which our continental rivals are making for 
patro . The Vossische Zeitung itself—surely no unfriendly 
critic—describes the prospects as disheartening. The North . 
German Lloyd’s Company has received in the shape of subsidy 
up to date 24,200,000 marks, and yet shows a balance on the wrong 
side of 9,317,435 marks. The concern would have been bankrupt 
long since but for the Government subsidy. A total loss of 
33,517,435 marks on ten years’ trading may be a testimony to the 
stoical fortitude usually associated with German character. As a 
= of ability to compete with England in maritime enterprise, 

owever, it occupies a lamentably different position. It is only 
beneath the true light shed by a balance sheet that English- 
men are able to learn anything of the ruinous conditions 
under which these German companies are able to maintain 
competition at all. The German Emperor the other day awakened 
deafening ‘‘ Hochs” in the midst of an audience he was addressing 
7 informing them that the floating of the Norddeutscher 

oyd’s steamer Eider, after having been so long the plaything of 
the elements on the inhospitable shore of the Solent, was a magnifi- 
cent testimonial to the staunchness of German workmanship and 
material. It so happens that the Eider was built by the Fairfield 
Company on the Clyde! Lest we should be suspected of prejudice, 
however, we prefer to conclude our criticism of the balance-sheet 
under review in the words of the Vossische Zeitung, which certainly 
cannot be accused of animus:—‘‘ At this rate, if affairs do not 
im a the termination of the fifteen years’ contract, 
100,000,000 of German money will have been poured into the sea.” 
No wonder it is meekly pointed out that the money might be 
oo to better advantage in some other way.—Liverpool Datly 

‘ost, 








THE RoyaL CoMMISSION ON THE METROPOLITAN WATER SUP- 
PLY.—On Monday the meeting of the Royal Commission on 
Metropolitan Water Supply was held at their offices, Trafalgar- 
buildings, Charing Cross. There were present Lord Balfour of 
Burleigh, chairman, Sir G. B. Bruce, C.E., Sir Archibald Geikie, 
F.R.S., Professor James Dewar, F.R.S., Mr. G. H. Hill, C.E., Mr. 
James Mansergh, C.E., and the cagenmer Mr. F. Gaskell. The 
Commissioners had under further consideration several matters 
connected with procedure and with the preparation of the maps and 
plans requisite for the inquiry. The Commissioners hope that the 
preliminary statements for which the water companies and the 
principal public bodies interested in the inquiry have been asked 
will be in their hands before the close of the present month. If 
this should be the case the Commissioners intend to proceed with- 
out delay to hear evidence, and will probably call first on the repre- 
sentatives of the water companies. The Commissioners have 
resolved tuadmit to the sittings at which evidence will be taken mem- 
bers and officials of any public body interested as well as any official 
connected with any water company, and provision will also be made 
for the dation of ar ble number of representatives 
! ee The Commission adjourned until next Tuesday, 

ay 3rd. 


THE INCORPORATED ASSOCIATION OF MUNICIPAL AND COUNTY 
ENGINEERS.—The following programme of the meeting at Notting- 
ham has been issued :—Friday, April 29th, 12a.m.: Themembers will 
meet at the Council Chamber, Exchange, and will be received by the 
Mayor, Mr. Richard Fitzhugh, J.P. A — on ‘‘ Municipal 
Works in Nottingham” will be read by Mr. Arthur Brown, 
M. Inst. C.E., Borough Engineer. There will be an interval for 
oe the new subways which are adjacent to the Exchange, 
and in the subway. Luncheon will be —— by Mr. A. Brown, 
Borough ineer, and Mr. John Parker, Surveyor to the Bash- 
ford Rural Sanitary Authority. The members will return to the 
Exchange at two o'clock. 2.15p.m.: Public Health Acts amendment. 
Some suggestions in relation to private improvements, by Mr. W. 
Spinks, A.M.1.C.E. Discussion on papers. 3.15 p.m.: The member 
will drive in brakes to the Sewage Farm at Stoke, the area of which 
is 1000 acres. Brakes will be provided by the Sewage Farm Com- 
mittee, 7 p.m.: The members will dine together at the George 
Hotel. Tickets—exclusive of wine—5s. each. On Saturday, April 
30th, 10 a.m.: The members will meet at the Shire Hall, the chair 
will be taken by Lord Belper, Chairman of the Notts County 
Council, and Quarter Sessions of Notts. ‘‘ County Management of 
Main Roads,” James Robinson, Assoc. M. Inst., C.E., County Sur- 
veyor, Hants. Discussion. Note.—Members whoare not interested 
in country business may visit the Kpidemic Hospital at ten o’clock 
on Saturday ne 12 a.m.: Light refreshment at Shire Hall, 
will be provided by Mr. E. P. Hooley, County Surveyor of Notts, 
12.30 p.m.: Members will meet at the Midland Railway Station, 
and proceed by the 12.40 train to Mansfield, from thence brakes 
will * provided for visiting Welbeck Abbey, the seat of the Duke 
of Portland. A train will leave Mansfield at 6.5, arriving at Not- 
tingham at 7.1. Tickets, including railway fares and brakes, 5s. 








each, Early application for tickets should be made, as onlya 
limited number can be issu 
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THE VULCAN STEAM FIRE 


PUMP 


THE FIRE APPLIANCES COMPANY, LONDON, CONSTRUCTORS 





THE VULCAN STEAM FIRE PUMP. 


WE publish above an engraving made frcm a photograph 
of one of the largest stationary steam fire engines built in 
this country. 
Corporation, and is capable of discharging from eight to ten 
tons of water per minute. It will throw from one to ten 
powerful fire streams simultaneously. The pump has been 
fitted into the tug-boat Ribble, and will be utilised not only 
for the extinction of fires, but also for pumping out sunken 
vessels, and other work as occasion may require. It is in- 
tended by the makers—The Fire Appliances Manufacturing 
Company, Northampton, and 9, Moorfields— to be specially 
adapted for fixing in war vessels and large steam- 
ships, as it will develope great power within a confined 
space. It is said to be lighter by two tons than any other 
pump of its power at present known. 

The steam piston has two rods, one led over, and one under 
the crank shaft. The crank webs clearing the piston-rods 
are connected to a crosshead having four eyes, two of which 
are connected to the steam piston-rods. Two stay rods are 
fixed between the cylinder head and the pump hea‘, passing 
over and under the crank shaft (similar to the piston-rods) ; 
two eyes of the crosshead work on these stay rods, which 
serves the double purpose of stay rods and guides, with a 
return connecting rod from the crosshead to the crank shaft. 
One pump piston-rod is led from the crosshead to the pump 
piston. The crank shaft is furnished with a crank pin or 
excentric for driving the slide valve, which is of the Corliss 
kind, with an exhaust cavity. The valves are set ina thin 
plate, which are faced, pinned, and rivetted over the holes 
in the cast iron body. 











COMPOUND TRIP-GEAR ENGINE. 


We illustrate this week on page 364 a fine compound 
engine recently made by Messrs. Robey and Co., Globe 
Works, Lincoln, for a Scotch firm. The engine is fitted with 
Richardson’s valve gear, which is an improvement on Proel’s. 
Its action is very good, and the gear is very simple. The 


It has been constructed for the Preston | 





steam admission valves are of the double-beat equilibrium 
type, their fall on to their seats being softened by dash- | 
pots. The lifting wipers are driven by excentrics on a shaft 
turned by bevel gear; and the depth of hold of the wipers is 
controlled by the governor, which gives a horizontal motion 
through a small range to the bearings carrying the fulcrum 
bar of the wipers. The gearing works without noise, and the 
engine could be stopped in @ case of emergency—as, for 
example, if racing took place from failure of the governor—by 


| throwing up the wipers out of gear by hand. There is a 


steam-heated intermediate receiver or ‘‘ hot-pot”’ between the 
cylinders and under the floor. The high-pressure cylinder is 
16in. diameter and the low-pressure cylinder 26in. ‘Sasier: 
stroke, 36in.; revolutions, 70 per minute ; the wheel is grooved 
for twelve ropes, 1}in. diameter, its diameter is 15ft., giving a 
rope speed of 3760ft. per minute. The most economical load 
for this engine is about 180-horse power, but it works well up 
to 250-horse power. All the working parts are very large, 
the main bearings being Sin. diameter by 16in. long, the 
shaft being swelled in the centre to 1lin. diameter. Besides 
for industrial purposes, large numbers of these engines have 
been used for electrical installations, amongst which are that 
of the Newcastle Electric Supply Company, the lighting of 
Bilbao, and the city of Melbourne. From very careful 
indications taken at the first named of these it was found 
that the maximum variation of speed has never reached one 
revolution per minute with any variation of load. Engines 
of this type are made of various sizes ranging from 50 to 
700 indicated horse-power. 








H.M. FIRST-CLASS CRUISER GIBRALTAR. 


On Wednesday was launched from Messrs. Napier’s yard 
at Govan the first-class cruiser Gibraltar. On page 360 will 
be found an illustration of the ship as she would appear in 
Belfast Harbour. That situation has been selected because 
a previous Gibraltar, one of the old line-of-battle ships, lies 
there, and has been introduced into our picture for the sake 
of comparison. 








The new Gibraltar is a steel twin-screw cruiser of 7700 tons 


displacement, and 12,000 indicated horse-power, with triple- 
expansion engines by Messrs. Napier, the builders of the hull. 
She is 360ft. in length and 60ft. in breadth, and she will, when 
ready for sea, draw rather over 24ft. of water. There are six 
boilers, with forty-eight furnaces. The cylinders are 45in., 
59in., and 88in., in diameter, respectively, with a 5lin. stroke. 
It is calculated that developing 5500-horse power the ship will 
have a speed of 16 knots; developing 10,000-horse power, a 
speed of 184 knots; and developing 12-000-horse power, with 
forced draught, a speed of 194 knots. The coal capacity is 
850 tons, and the radius of action at economical speed is 
10,000 miles. The armament will consist of one 9-2in. 22-ton 
gun ; two Gin. 54-ton quick-firing guns,; ten 6in. 54-ton quick- 
firing guns, mounted five on each broadside, six being on 
the upper, and four, in sponsons, on the main deck; 
twelve 6-pounder quick-firing ; three 3-pounder quick-firing ; 
eight machine guns; two field or boat guns; and four 14in. 
torpedo ejectors. The protective deck has a maximum thick- 
ness of 5in., and a minimum thickness of 2in., and is of steel. 
Above and below the slopes of it there are coal bunkers. As 
the engines rise somewhat above the steel deck, the upper 
parts of them are protected by 5in. inclined plates backed 
with teak. The conning tower is of 12in. plates; the larger 
guns are protected by steel shields, and, in addition to very 
numerous watertight compartments, there is a double bottom 
amidships. The total estimated cost of the vessel is just 
over £340,000, of which about £188,000 is for hull, masts, and 
rigging, and £100,000 for machinery. The Gibraltar will 
have two funnels and two light masts, and will, like the 
others of her class, be fitted as a flagship. The launch was 
quite satisfactory. 

The present Gibraltar is the eighth of the name; the 
seventh—shown to the right in our engraving—is known as 
the Grampian. She is a wooden screw ship, built at Devon- 
port in 1860, and is used as a training-ship for boys at Belfast. 
She was finished just about the time when wooden walls 
gave place to ironclads. She was twice in commission, but 
only for short periods; firstly at Devonport for the Mediter- 
ranean in 1863, by yy: J.C. Prevost, who in November, 
1864, was succeeded by Captain Robert Coote. She came 
home and was paid off in 1866. 
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Tur Tyne Commissioners are applying to the Government 
for a grant towards the money which has been expended in 
constructing the Tyne Piers, on the ground that the works 
which have been carried out partake of a national character, 
having afforded a harbour of refuge on the North-east Coast. 
The piers were intended originally to terminate in a depth of 
15ft. at low-water, and to cost £400,000. The Government of 
the day were applied to for assistance in carrying out the 
work, but declined on the ground that such a depth would 
not be sufficient to constitute the new harbour a place of 
refuge. This led the Commissioners to extend the piers, so 
as to secure 30ft. at low-water. A Committee of the House 
of Commons had reported in favour of the construction of 
three harbours of refuge on this coast at the Tyne, Hartle- 
pool, and Filey. Subsequently a Royal Commission reported 
in favour of a grant of £250,000 to the Tyne, on condition 
that the Commissioners spent a sum of not less than about 
three times this amount in improving the harbour. About 
four millions have been spent altogether, of which one 
million has been absorbed by the piers; only £350,000 of 
which has been advanced by the Public Works Loan 
Commissioners, and on which interest has to be paid. The 
harbour of refuge being now an accomplished fact, the Com- 
missioners feel strongly that the time has come when they 
should be repaid some portion of the extra expenditure which 
has been incurred beyond what was absolutely required for 
local purposes, in providing a national harbour of refuge. 

A paper which has recently been published in the “‘ Trans- 
actions’ of the American Society of Engineers, on “ The 
Dredging Operations carried out for improving New York 
Harbour,” is of interest in connection with the works now 
going on for deepening the water over the bar of the Mersey, 
an account of which was recently given in THE ENGINEER 
from the annual report of the conservator, Admiral Richards. 
The passage to New York was obstructed by four shoals of 
sand, which could only be crossed about high water. The 
matter was referred by Congress to a board of engineers, who 
reported that they had little expectation that anything more 
than temporary relief could be obtained by dredging on a bar 
exposed to the full force of the Atlantic, and therefore could 
not recommend that method as a permanent improvement. 
They advised that the only remedy was a stone training wall 
about four miles in length. A grant, however, was made for 
dredging in one of the channels, called Gedney’s Channel, 
and operations were commenced in 1885. This proving 
successful, the dredging was extended to the main shi 
channel, and was continued for six years, at the end of whic 
time five million yards of sand have been removed. The 
result was the attainment of a channel 30ft. deep and 1000 
yards wide at low water from the narrows to the ocean. The 
largest steamers can now enter and leave the port at any 
state of the tide. The cost was one and a-quarter million 
dollars. The work was completed at the end of 1891, and 
recent surveys show that this depth is still maintained. The 
old channel was so difficult to navigate that it required in a 
distance of seven miles, between Sandy Hook and Coney 
Island, no fewer than eighty buoys, thirteen lighthouses, and 
two lightships. A system of lighting the buoys with elec- 
tricity has now been adopted. The buoys are of wood, 50ft. 
long and 15in. diameter, shackled at the bottom to cast iron 
sinkers, weighing two tons. A cable from the shore is led up 
to an electric lamp on the top of the buoy. The power 
station is situated at Sandy Hook. 

Mr. Wolfe Barry, the engineer of the Barry Docks, 
according to the terms of the contract, was to act as sole 
arbitrator in case of dispute with the contractor. A claim 
was made by the executors of the late Mr. Walker, the 
contractor, for £204,000 for extra works chiefly incurred in 
enlarging the dock. A portion of this claim was admitted, 
and £50,000 offered in settlement—this was refused. Subse- 
quently the solicitors of the executors made a provisional 
settlement with one of the directors for the sum of £70,000. 
This, however, was not accepted by the company, and the 
matter went to arbitration. The arbitration occupied thirty 
days, and the amount given by the award is £52,546. Each 
party has to pay their own costs. 

The Kings Lynn Dock Company, which was incorporated 
in 1865, built a dock of about five acresat Lynn. A few 
years since it constructed a second dock, which involved 
it in pecuniary liabilities which it was unable to meet. 
One of the principal creditors applied to the Court of Chan- 
cery for the appointment of a receiver, and since May, 1890, 
the docks have been carried on under the direction of a 
receiver and manager appointed by the Court. The company 
has been working at a profit, and at the last half-yearly 
meeting the chairman announced that it had been able to 
arrange with all its creditors, and had been released from 
the supervision of the Court of Chancery. At the same time 
it was stated that the revenue had suffered from a large 
falling off in the delivery of grain. There had, however, 
been an increase in the export of coal to the amount of 
70,000 tons. The trade between Lynn and the Continent is 
increasing, and arrangements are being made for a line of 
steamers to Norway. The great drawback in conducting the 
trade with the Continent has been in maintaining a regular 
service, owing to the difficulty in navigating the channel at 
night. This is now to be remedied, the Harbour Authority 
having made arrangements for lighting the channel between 
the dock and Lynn Well with gas buoys. 

The Bill which was being promoted for improving the 
river Ouse, and connecting it by a new cut with the Grand 
Junction Canal, has been withdrawn. This navigation, 
including the waterway thirty-one miles in length, connecting 
the towns of Bedford, St. Neots, Huntingdon, and St. Ives, 
with the tidal river extending to Lynn, having thirteen 
locks, sixteen tolling places, three cottages, and some accom- 
modation land, was offered for sale at the auction mart 
recently, but was withdrawn at £5200, the highest bid. 

A line of steamers between Boston Dock and Ghent and 
Antwerp has recently been started by Messrs. Montague, 
Smith, and Co. Amongst the imports it is expected that a 
very large quantity of granite for road repairs will be brought 
from Belgium. Messrs. Smith and Co. have secured the 
contract for material for this year for the main roads of the 
Holland County Council, and also for the Borough of Boston. 
The Steam Trawling Fishery, which was established a few 
years ago at this port, is rapidly increasing; a second 
company has lately been formed. Twenty steam trawlers 
are now engaged, and others are being built. The Corpora- 
tion have had to erect an additional fish quay, which will 
double the accommodation previously available. The ware- 
house for the storage of ice brought from Norway has also 
been doubled in size. 

A paper was recently read by Mr. W. Kidd, C.E., at a 





meeting of the Cleveland Institution of Engineers, on the 
works which have been carried out by the Skinningrove Iron 
Company in the formation of a harbour for the ships trading 
to its works. The special interest attaching to these 
harbour works is from the use of Cleveland slag for the piers, 
and of cement made by the company from slag. The harbour 
is on the North-East Coast, in a bay between Rockliffe and 
Huntcliffe, which lies open to heavy gales from north-west 
to north-east, and is exposed to heavy seas, the waves some- 
times reaching a height of 18ft. The north pier is 850ft. 
long, and the south pier 900ft., enclosing a space of eight 
and a-half acres. The depth of water at the pier head is 
6ft. at low water of spring tides, and 21ft. at high water. 
The walls were made of concrete backed up by slag mounds. 
The wall is 20ft. wide at the base, and 30ft. high, the coping 
being carried 13ft. above high water. A considerable quan- 
tity of sand had to be removed off the underlying rock 
before the concrete could be placed. The sand was at first 
removed by hand labour, but afterwards by an 8in. centri- 
fugal pump. The concrete cost 12s. 6d. a cubic yard, and 
was composed as follows :—Two and a-half parts broken slag, 
half rough gravel, one sand, and one slag cement. For the 
loose hearting, the slag balls, weighing three tons each, were 
run direct from the furnaces and tipped, and owing to their 
heat broke into rubble when dropped in the water. The slag 
cement was found to give better results than Portland under 
water, but above water level, where exposed to the air, it was 
inferior to Portland. This cement contained 45 ¥ cent. of 
lime to 24 per cent. of silica. For tensile strength the slag 
cement proved twice as strong as Portland. The concrete 
was placed in situ without the use of bags or large blocks so 
that no heavy plant was required; the quantity used being 
30,000 tons. The total cost of the works was £30,000. 

The new works, which have been going on for the last four 
years for the improvement of Ardrossan Harbour, are now so 
far completed that the opening ceremony has taken place. 
These works include a wet dock of ten acres, a tidal basin of 
five acres, a new entrance channel, and a breakwater. The 
new dock is 700ft. long, 620ft. wide, and has 2700ft. of quays. 
Tt has a depth of 27ft. on the sill. It is connected with the 
tidal basin by a passage 60ft. wide, provided with greenheart 
lock gates. The tidal basin has a depth of 18ft. at Jow water, 
and 27ft. at high water, with 1600ft. of quays. The break- 
water is 1320ft. long, 28ft. wide at the bottom in the deepest 
part, and 14ft. at the top. It is constructed of concrete, the 
lower part being formed with bags containing from twenty- 
five to forty tons. The superstructure was built within timber 
framing erected on the bagwork. Ardrossan is one of the 
chief distributing ports of the South of Scotland, and has a 
large trade with Ireland. The exports are chiefly coal and 

ig iron, and the imports iron ore and general merchandise. 
1890, 2900 vessels cleared at the port, the imports being 
240,000 tons, and the exports 350,000. The harbour is con- 
nected with the Caledonian and the Glasgow and South- 
Western Railways. The works have been carried out by 
Messrs. Lucas and Aird, as contractors, under Messrs. Strain, 
Robertson, and Thompson, engineers, of Glasgow. The Har- 
bour of Ardrossan was originally constructed under the Earl 
of Eglinton, early in the present century, who from time to 
time expended £200,000. The harbour and dock were trans- 
ferred to a company in 1888, when the Lanarkshire and Ayr- 
shire Railway placed the harbour in connection with the coal 
and ironworks of Lanarkshire. The new company expended 
a further sum of £200,000 in improving the old harbour and 
dock. One of the most difficult of the new works has 
been the underpinning of the old walls to suit the increased 
depth of water. 

A Titan crane is being erected at Peterhead by Messrs. 
Stothert and Pitt, for the purpose of placing the large 
concrete blocks to be used in the piers of the Harbour of 
Refuge at Peterhead. The breakwater, which it is intended 
to run across the bay, is to be composed of blocks weighing 
from 20 tons to 45 tons. The length of the crane is 160ft., 
of which 110ft. is the measurement from the revolving 
centre, and 50ft. is occupied at the rear end for the ballast 
receptacle and machinery platform. The working load is 
50 tons, with a radius of 100ft. The crane, which was illus- 
trated in THE ENGINEER, vol. lxxii,, page 319, has been con- 
structed under the direction of Messrs. Coode, Son, and 
Matthews, the cost being about £19,000. 

The Manchester Ship Canal Company has accepted 
tenders for two of the four sections which are to be com- 
pleted by publiccontract. The first, extending from Runcorn 
for a little over three miles in the direction of Warrington, 
has been let to Mr. J. Jackson, of Westminster; the second 
extending from Randles Creek to Thelwall, a distance of five 
and a-half miles, comprising 14 million cubic yards of 
excavation, construction of barge lock and other works 
has fallen to Messrs. Whittaker Bros., of Leeds. It is 
proposed that a lay-by 600ft. long shall be constructed 
opposite the docks at Runcorn, with a jetty or wharf for 
large vessels from foreign ports. The bridge over the London 
and North-Western Railway will prevent large sailing vessels, 
except those with specially constructed masts, from getting 
further than Runcorn; hence accommodation is required 
here for these vessels to lie and discharge their cargoes into 
smaller craft for Manchester, or into those trading from 
Runcorn Docks. The traffic between Eastham and the 
river Weaver is steadily increasing. Recently a steamer 
with 650 tons of cement discharged in the Weaver Pool. 

Tenders have been received fur the dock at Diglis, in con- 
nection with the Severn Improvement Works. The area of 
the proposed basin is 300ft. by 120ft., with walls of concrete 
27ft. high; a swing bridge is to be erected across the entrance. 
The work is to be completed in fifteen months. 

The Bill for the Tranmere Dock and Railway has been 
thrown out on Standing Orders, and from the speech made by 
the chairman of the Great Western Railway it seems very 
probable that the dock which this company also proposed 
making at Tranmere will not be proceeded with. Negotia- 
tions are going on with the Mersey Docks and Harbour Board, 
and it is anticipated that this Board will undertake to pro- 
vide the dock accommodation required, the Great Western 
and London and North-Western Railways giving facilities 
for the conduct of the traffic. 

The Preston Corporation having obtained a suspension of 
the Standing Orders, have deposited a Bill enabling them to 
borrow £61,000 for the equipment of the new dock, which it 
is expected will shortly be opened. The Corporation have 
arranged satisfactory rates with the railway companies, and 
it is expected that as soon as the dock gets into working order 
a large — of coal from the Wigan coalfields will be made 
from the Ribble. The channel to the sea bas been already 
so much ae that steamers of considerable tonnage 
a been able to discharge cargoes at the quay outside the 

ock. 
The meeting of the International Congress on Navigation 


is to be held this 0 at Paris, and will be com 

the 21st of July. The representatives of the German 

have held a meeting an & resolution requesti my 

canal unions of Germany to take part in the Paris Cone the 

and asking shipbuilding establishments and navigation 
nies to send in models of German river and canal — 

or the Exhibition. ats 

The report of the Board of Trade, made in 
he General Piers and Harbours Act, 1861, on ap 
or provisional orders to be confirmed this session Pe 
the following applications are under considerati 
Birchington an open pier, 585 yards in length, commeng} 
from the west side of Epple Bay, with a solid head 67 mw 
on each side of the termination of the pier, and an eaplenaae 
1027 yards long, to join the existing esplanade at Westgate 
Estimated cost, £38,000. At Bournemouth the widening ana 
extension of the existing pier, at a cost of £35 ooo “at 
Canna the reconstruction and enlargement of the existi : 
pier upon Rudha-Carr-Innis and the dredging and improving 
the harbour, at a cost of £750. At Carloway the constructios 
of a quay, extending from the present retaining wall on the 
mainland to Dunan Island, and the deepening and Mein 
proving the harbour, at an estimated cost of £2000 At 

olwyn Bay the construction of a pier 500 yards long, at 

cost of £8000. At Deal the construction of an approach 
road and piers near Sandown Castle, and the dredging of the 
space enclosed by the piers and the entrance from the sea, at 
an estimated cost of £40,082. At Fleetwood the construc. 
tion of a pier 307 yards long from the northern side of the 
east esplanade, at a cost of £50,000. The Board of Trade 
have declined to proceed with this application until the 
promoters have come to an arrangement with the Harbour 
Authority at Fleetwood. At Mevagissey the construction of 
a south pier 320ft. in length, a “9 ier 110ft., the excayg. 
tion of the south-west portion of the Black Rock, at an 
estimated cost of £30,030. At Penarth the construction of a 
——— ier 640ft. long, at a cost of £16,000. At 

lymouth the construction of a pier in the Cattewater 
60 yards long, at a cost of £4500. At Stornoway piers and 
wharves in the harbour, with approach roads, at an esti. 
mated cost of £51,520. In Sutherlandshire, at Talmin 
Skerray, and Port Skerra, breakwaters and piers, at a cost of 
£13,250. At Torquay an alteration of the present promenade 
piers and the erection of a new quay, at a cost of £20,000. 

The extensive works which are being carried on under the 
direction of Messrs. Hawkshaw and Hayter, at Buenos 
Ayres, for the improvement of the harbour, appear to be 
making satisfactory progress notwithstanding the financial 
troubles of the Argentine Republic. The works have been 
divided into nine sections, of which four have been completed 
and paid for by the Government; another section is almost 
completed ; a considerable amount of work has been done on 
two of the others, and two have not yet been commenced, 
The first section comprises 25 acres of water space, 3280ft. 
of quays and extensive sheds, and cost £449,598. Section 2 
embraces a dock covering 23 acres, with 4650ft. of quays 
with warehouses, sheds, and hydraulic cranes. This has cost 
£902,275. Section 3 is a river wall three miles long, which 
reclaims and protects the land inside. This wall has cost 
£440,391. Section 4 comprises 23 acres of water, and 
4650ft. of quays, with sheds and warehouses, and cost 
£691,013. The other sections include a dock of 274 acres, 
nearly oe the dredging of the North Channel toa 
depth of 23ft.—on which £25,000 has been already expended; 
and a basin of 40 acres. About £3,166,504 has been already 
expended, and £1,600,000 is required to complete the works. 

he works for the improvement of the Harbour of Tampico 
in the Gulf of Mexico, commenced in 1890, are now nearly 
reaching completion. The effect of the two training walls, 
each about a mile in length, has had a greater scouring 
effect on the bar than was anticipated. There is already 
19ft. of water, and several vessels, which formerly would 
have had to discharge outside the bar, have come up the new 
channel and discharged at the wharves of the town. Inside 
these piers the river Panuco affords a safe roadstead, and 
maintains a depth of 25ft. for eighty miles inland. It is 
anticipated that the scouring action now going on between 
the new piers will give a depth of from 24ft. to 25ft. 

In a Government report relating to Kurrachee Harbour 
recently issued, it appears that during the last thirty years 
the increase in the water space of the harbour amounts to 
250 millions of cubic feet, and the anchorage and navigable 
depth have been increased by 203 acres. The excellent con- 
dition of the harbour has led the War-office to decide that 
in future the reliefs for the North-West frontier and the 
Punjaub shall be sent direct from England through Kur- 
rachee. It is now proposed to build a graving dock, similar 
to the new Merewether dock at Bombay, being 500ft. long, 
70ft. of entrance, and with 28ft. of water over the sill; and 
also a basin 6525ft. long by 8075ft. wide. 

Another floating dock has lately been completed, and 
brought into use at Hamburg; it is 295ft. long, 79ft. wide, and 
32ft. deep. It can receive vessels 360ft. long. The dock sinks 
sufficiently deep to allow of vessels drawing 20ft. to be taken 
on to it at any state of the tide. The time taken to dock a 
vessel and raise the pontoon is about thirty minutes. The 
Palmyra, an English vessel of 1721 tons, with 850 tons 
of cargo on board, was docked and lifted out of the water in 
less than half an hour. 

A scheme is being brought forward for making a Ship Canal 
across New Jersey, to connect New York Harbour and Long 
Island Sound with the Bays of Chesapeake and Delaware, 
and their tributaries. The canal would be thirty-three miles 
long, with three locks. The summit level would be 50ft. 
above the sea. It is pro to make the bottom of the 
canal 90ft., and the su 150ft., with a depth of 20ft. 
By this canal the distance from New York to Philadelphia 
would be only ninety miles. 
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GoLDsMITHS’ INSTITUTE ENGINEERING SocreTy.—The Machinery 
and Inventions Division of the South Kensington Museum wa 
found attractive enough to secure a visit last week from a large 
proportion of the members of the above society, many of whom 
were agreeably surprised with the exhibits as now arranged. The 
models which attracted most attention were :—Watt’s experimental 
model of 1765; a working model of his single-acting beam pumping 
engine; Boulton and Watt’s double-acting or rotative beam engine, 
with separate condenser and air pump and “‘sun-and-planet” 
motion, erected in 1788; Watt's sectional working model of beam 
engine, with D slide valve; a Newcomen and Cawley engine im- 
proved by Watt, a particularly interesting relic of Temes Watt's 
early work, it being one of the earliest engines to which his inven- 
tion of a separate condenser was applied; also models of engines 
by Heslop, Cartwright, Trevithick, Maudslay, Brunel, Davey, and 
others; the locomotive, from Stevenson’s ‘‘ Rocket” to the latest 
7 ——. The collection is now under the management 
of Mr. W. 





. Last, assisted by Mr. Swain, and is of great educa- 
tional value. 
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ArriL 29, 1892. 
RAILWAY MATTERS. 


hondda and Swansea Bay Railway Bill is expected 
to uae er before the Select Committee. The greatest eer 
js taken in it locally. 

Ow and after the 1st May next all the trains in Belgium 

g France will be run on Greenwich time. This will aeons | 
= ke a difference of seventeen minutes, but actually all trains will 
ma rt quarter of an hour later than at present; the two minutes 
eee between the clock outside the stations and those inside 
being, hereafter, at all events in Belgium, eliminated. 


Tue Paris, Lyons, and Mediterranean Railway 
Company has submitted a plan to the Minister of Public Works 
rm an enlargement of their station at Paris. The present edifice 
ted in 1847, and is now wholly inadequate for the service 
ny. It is proposed to utilise the whole of the 

nger traffic, and to build an annexe 
e alterations and additions will cost 


was erec 

the com 
petra building for the 
for the goods service. 
£648,000. 

Tne Manchester, Sheffield, and Lincolnshire Railway 
Company's extension from Beighton to Chesterfield is to be opened 
on June Ist for er traffic. This is the first link in the 
chain of the new line to ndon, and while affording an alternative 
route between Sheffield and Chesterfield, it ‘‘taps” a very fertile 
mineral field, and serves a district hitherto most inadequately pro- 
yided with railway facilities. In addition to important collieries, 
there are some extensive iron and other undertakings en route. 


Tue general manager’s 7 on the working of 
Government omy in Natal in 1891 states that the revenue, 
£572,296, shows a decrease of 5°67 per cent., while the working 
expenditure, £372,023, a decrease of 10°65 per cent. The net 
revenue amounts to £4 8s, 6d. per cent. on a capital of £4,528,242, 
The average interest paid by the colony on railway account is 4 per 
cent., so that the railways not only earned during the year their 
working expenses and interest, but added £19,144 to the revenue 
of the colony. 


A PAMPHLET, entitled ‘‘ Etude sur le Traction Electrique 
des Trains de Chemin de Fer,” has been written by M. H. Bon- 
peau, of the Paris, Lyons, and Mediterranean Railway, and M. H. 
Desroziers, and published by MM. Baudry et Cie., 15, Rue des 
Saints-Peres, Paris. It describes forms of electro-motives with 
some novel details, some of which are worthy of attention of rail- 
way engineers, though not applicable for tramways, The authors 
thoroughly believe in the future use of electricity for railway work, 
even when, as on Heilmann’s system, the generator and other plant 
are carried by the train. 


A COMPREHENSIVE pamphlet on the Lindner system of 
compound locomotive has recently been published by Messrs. Hope 
and Co., of 18, St. Dunstan’s-hill, London, who are introducing it 
in this country and in America and India. The arrangement of 
the Lindner gear, as now made for new or existing engines, and by 
means of which the starting of the engines is made exactly similar 
to that of a simple engine, was illustrated in THE ENGINEER a short 
time ago. The number of Lindner locomotives in use and in course 
of construction is now, we are informed, very nearly 300. Among 
the latest being one for the Bombay, Baroda, and Central India 
Railway, which is being converted on the Lindner system, three 
on the Chicago, Burlington, and Quincy Railroad, and one on the 
Pennsylvania Railroad, 


Tue River Plate Railway News states that after the 
locomotive department had mastered the question of petroleum as 
fuel for the Argentine Great Western Railway, with excellent 
results, the supplies have De out, and the engines have once 
more to work with coal and wood, The petroleum deposits are 
situated some six leagues from the San Vicente station in the 

rovince of Mendoza, and are the property of the Mendoza Petro- 

fen Company. The crude oil, of a istency r bling very 
coarse molasses, is brought down in a four mile pipe to the works 
of the company, about 500 metres from the railway station, and 
there is stored in a large tank reservoir, capable of holding 3000 
tons, It seems that the petroleum company has not carried its 
borings deep enough, and will have to make further sinkings to 
— the constant supply which the deposits could, it is thought, 
yield, 


Tue following may be of interest to some of our 
readers in new countries. It is from South Africa, and dated 26th 
December, 1891, and recently appeared in Indian Engineering 
signed J, Gardner, P.W.1.:—‘‘ Mr. R. F. Longlands, son of Mr. H. 
Penderal-Longlands, was reading on the doorstep of the Natal 
Mounted Police barracks at Boyamo, when he was bitten three 
inches above the left ankle by a black mamba. Mr. Morton at 
once administered a strong dose of eau de luce (externally and 
internally), the patient being also made to swallow half a bottle of 
brandy. A doctor was at once procured from Stranger, and he 
gave repeated doses of eau de luce and camphor, directing that the 

tient should be kept quiet and fed with milk and soda water. 
fr, Lindsay and an umfaas despatched the snake in the mess 
room, when it was found to be 84ft. long and Sin, round, contain- 
ing seventeen eggs. A mamba measuring 10ft. was killed at the 
same station a few days before. Mr. Longlands is still confined 
to his bed, and unable to walk. He is said to be the only case of 
survival from a black mamba’s bite.” 





Tue Commission appointing Judge Owen and Messrs. 
Kenthal and Young to inquire into the charges brought by Mr. 
Schey, M.L.A., against Mr. Eddy, the Chief Commissioner of 
Railways, New South Wales, has been formally issued. The Times 
says the main allegations are that Mr. Eddy has acted in collusion 
with English firms in ordering locomotive engines for the State 
railways to the value of £500,000; that the periodical reports of 
the Railway Department issued under his authority have been 
misleading and untrue; and that a large number of the higher 
officials of the Department have been removed to make room for 
the personal friends of Mr. Eddy and of Mr. Findlay, of the 
London and North-Western Railway. The Board of Inquiry will 
also take cognisance of Mr. Schey’s statement in the Assembly 
that the money voted for the railways has been misspent, and the 
country robbed through the gross incapacity displayed by the 
Commissioners in numerous contracts into which they have 
entered. The indictment embraced connivance in sweating, and 
it was charged against the Commissioners that by means of bogus 
contracts the country had been swindled of thousands of pounds. 
It will be remembered that Mr, Eddy demanded this inquiry. 


Ir has been estimated that 25,000 horses are em- 
vas in the metropolitan carrying trade, that their value is a 
million and a juarter, and the cost is for food alone £800,000 
ayear. A rule prevails of foraging the horses on threepence an 
inch per week, that is, a horse costs as many shillings a week as it 
stands hands high. The heavier horses employed in the four- 
horse drays weigh 19 cwt. The Great Western Railway Company 
have 500 horses in one new stable at Paddington, in which they 
have four floors one above another, the top floor being almost as 
high as the hotel, with a look-out over the station roof. No rail- 
way company buys a horse after he is seven years old. The Mid- 
land has 1350 horses, the Great Northern 1300, the Great 
Western 1100, the South-Western 550, the South-Eastern 275, and 
the Brighton 225, The London and North-Western has only 650 
horses, but Pickford and Company, who do most of the North- 
Western business, have 4000 horses, Carter Paterson’s have 2000. 
The Railway News says the majority of London railway horses 
work seventy hours a week. In Carter Paterson’s only one parcel 
in ten thousand, it is said, goes wrong. As a rule the London 
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NOTES AND MEMORANDA. 


Licnum vite has been used, in preference to any 
other wood, for brake blocks, as well as for bearings, in the form of 
small cylindrical plugs, it is to be let in to the wearing surface of 
the brasses, in the same way and for the same purpose that plugs 
of graphite have been so let in. 


AccorDING to a correspondent of the Glasgow Herald, 
Mr. M. Buchanan, the first ship fitted with electric light was the 
og steamer Cosmos, built and engined by Messrs, A. and J. 
nglis for Mr. Elsee, She was fitted with Jablochkoff lamps and 
= alternator, driven by a Gwynne engine, and sailed in 


THE deaths registered last week in thirty-three great 
towns of England and Wales corresponded to an annual rate of 
21°8 per 1000 of their aggregate population, which is estimated at 
10,188,449 persons in the middle of this year. The rate varied 
from 13 9 at Brighton and 14:9 at West * pe to 28°3, which was 
the rate at Bolton and Derby. 


In London 2494 births and 1715 deaths were registered. 
Allowing for increase of population, the births were 267 below and 
the deaths 15 above the average numbers in the corresponding 
weeks of the last ten years. The annual death rate per 1 from 
all causes, which had been 21°4, 22-2, and 19°4 in the preceding 
three weeks, ruse again last week to 21°0. In Greater London 
8339 births and 2198 deaths were registered, corresponding to 
annual rates of 30:3 and 199 per 1000 of the estimated population. 


THOSE who still have a lingering but misplaced fear of 
the Thames water supplied to Londonshould read thefollowing. The 
report of Mr. Wm. Crookes, F.R.S. and Dr. W. Odling, F.R.S., on 
the water supplied to London during March shows that the organic 
carbon contained in it was only 0°144 of one part in 100,000 parts, 
or less than half a pound in 44°7 tons, or a man drinking 2 pints of 
water per day would have to live 219 years before consuming 1 Ib. 
of organic carbon, almost all of which is after al] only vegetable 
matter. 


Last Friday was the 229th anniversary of the founda- 
tion of the Royal Society, which received its charter from 
Charles II. on April 22nd, 1663. In 1645 several learned men met 
in London to discuss philosophical questions and report experi- 
ments; the famous ‘‘ Novum Organum” of Bacon, published in 
1620, having given great impulse to such pursuits. Some of them, 
about 1648, removed to Oxford, and with Dr. Seth Ward, the 
Hon. Robert Boyle, Sir W. Petty, and several doctors of divinity 
and physic, a assembled in the apartments of Dr. Wilkins 
in Wadham College. The majority of the members returning to 
London constantly attended the lectures at Gresham College. 
Why are not these Gresham lectures made more attractively useful 
and interesting? , 


An abstract of a paper on “ Pressure and Specific 
Volume of Saturated Vapours,” by C. Del Lungo, is given in the 
Jour. Chem. Soc., No. ccclii., page 263. The equation log p 


=k- T — blog T, where p is the pressure, T the absolute tem- 


perature, and a, b, and &, are constants, is derived by Bertrand 
—Thermodynamique, 1887, 93—from Boyle’s law and equations 
given by Clapeyron, Clausius, and Regnault. From the same 


sources the author derives the equation log s = k’ + . +B log T, 


where s is the specific volume of the saturated vapour. The specific 
volumes of carbon bisulphide vapour at different temperatures 
calculated by this formula agree well to the third decimal place 
with the values given by Hirn. The function p = 0 when T = 0, 
and then increases until the critical temperature is reached, when 

= a/b, after which it decreases indefinitely, and has no furthur 
physical significance. Similarly s is infinite when T = 0, and 
decreases to a minimum at the critical temperature, when T = a’/U’. 
For the same vapour, therefore a/b = a’/l/. Zeuner’s equation, 
ps" = constant, where x is a constant such that a = za’ and 
b = nb’, may be at once deduced from the above two equations, 


Tue following note on the relation of voltaic electro- 
motive force to molecular velocity was contributed to the last 
number of Nature by Dr. G. Gore :—In a recent research pub- 
lished in vol. viii., p. 63, of the Proceedings of the Birmingham 
Philosophical Society, 1892, it is shown, by means of an extensive 
series of sixty-four tables of measurements of mean volta electro- 
motive force, that the dilution of the liquid of a voltaic cell by 
means of water or alcohol, the liquefaction of either the 
positive or negative metal of the cell by means of mercury, 
the dilution of either of these amalgams by means of mer- 
cury, or the dilution of one solid metal by means of another 
in an alloy, is universally attended by an increase of mean 
electromotive force of the diluted and diluting substances, 
and consequently also of the actual electromotive force of the 
diluted one, provided that in all cases no chemical union or 
other chemical change occurs in the mixture. The manifest ex- 
planation of this extensive general result is that, by the act of 
solution or dilution, the molecules of the active substance are 
separated further apart, and consequently acquire increased 
raniy of motion. In proportion, however, as chemical union 
occurs, the gain of electromotive force diminishes and is converted 
into a loss, and the loss is larger in proportion as the chemical 
union is stronger. The method enables chemical compounds in 
alloys, amalgams, and electrolytes to be distinguished from mere 
mechanical mixtures. 


Ar the last meeting of the Meteorological Society, a 
per was read on ‘‘Anemometer Comparisons” by Mr. W. H 
ed F.R. Met. Soc. This was a report on a valuable series of 
experiments which have been carried out at the request of the 
Council of the Society, with the view of obtaining a direct com- 
parison of the various anemometers in common use, so that some 
opinion might be formed as to which type of instrument is the 
most suitable for general purposes. The Meteorological Council 
have defrayed the cost of the work. The anemometers which 
were compared were:—(1) Kew-Pattern Robinson; (2) self-adjust- 
ing helicoid; (3) air meter; (4) circular pressure plate—lft. in 
diameter; and (5) a special modification of tube anemometer. 
Most of these instruments are of the author’s own invention, as 
well as the apparatus for obtaining automatic and simultaneous 
records from all the instruments upon the same sheet of paper. It 
appears that the factor of the Kew-Pattern Robinson is practically 
constant and must lie between 2°00 and 2:20. The helicoid 
anemometer is quite independent of friction for all excepting 
light winds, and different sizes read alike, but it is not so simple 
in construction as the cupform. The air meter consists of a single 
screw blade formed of thin aluminium, and made as nearly as 
ible into the exact shape of a portion of a helicoid. A similar 
instrument with a larger blade, and with the dial protected from 
the weather, would probably form a useful and correct anemo- 
meter. It would be light and offer a very trifling resistance to 
the wind. The oscillations of the pressure plate must have been 
iderably damped by the action of the floating weight, but as 

it was, they were sufficiently violent. It seems probable that the 
remarkably high values sometimes given by the Osler pressure 
plate may be due to the inertia of the moving parts. The tube 
anemometer appears to numerous advantages, The head 
is simple in construction, and so strong that it is practically 
indestructible by the most violent hurricane. The recording 
apparatus can be placed at any reasonable distance from the head, 
an the connecting pipes may go round several sharp corners 
without harm. power is conveyed from the head without 
loss by friction, and hence the instrument may be made sensitive 
to very low velocities, without imparing its ability to resist the most 
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MISCELLANEA. 


Tue Royal Commission for the Chicago Exhibition, 

1893, Society of Arts, Adelphi, London, W.C., announce that no 

—- will be made for space in the British section of the above 
xhibition. 


WE are informed by the secretary that the Engineering 
Exchange opens on Monday next, May 2nd, at twelve o'clock. 
The opening meeting will be in the Exchange Room of the 
‘‘ Jerusalem, Limited,” Billiter House, Billiter-street, E.C., where 
the committee have secured preliminary accommodation. All 
ae in engineering trades are invited to attend at the 
meeting. 


THE Severn Navigation Improvement is beginning to 
be of practical service to the Staffordshire iron trade. Iron is now 
being conveyed from Staffordshire to Bristol, on barges carrying 
over 100 tons, and drawing a draught of water of 6ft. 3in. Iron is 
also being carried down the canal to Worcester, and it is stated 
that there has not been such an accumulation of iron cargoes as 
that which now occupies Diglis Basin for years past. 


THE Duke of Clarenze, a new. Channel steamer, recently 
completed by Messrs. Laird Bros., Birkenhead, for the London 
and North-Western and the Lincolnshire Railway Companies, has 
made some exceptionally good running since she has been placed 
upon her station. The following are particulars of the first four 
runs made in service by the steamer in a distance of 110 knots, 
between the Wyre Light and the Belfast Light. In her first 
run when the steamer carried a load of about 230 tons, the 
distance was run in 5 hours, 42 min., equal to 19°3 knots; in the 
three other runs the vessel carried a load of about 320 tons, and 
these were made respectively in 6 hours 35 min., equal to 16°58 
knots ; 6 hours 6 min., equal to 18-03 knots ; and 6 hours 23 min., 
equal to 17-24 knots, showing a mean speed for the four runs of 
17°78 knots per hour. 


In ancient times Greece possessed something like 
seven and a-half millions of acres of dense forest, and she was 
comparatively rich in timber until half-a-century ago. Many 
forests have now disappeared, and the result is seen both in the 
scarcity of the water supply and in various injurious climatic 
effects. The Austro-Hungarian Consul at Athens—while calling 
attention to these facts in a recent report, of which some account 
is given in the Board of Trade Journal for April—points out that 
even at the present day Greece possesses about two millions of acres 
of forest land. The quantities—in cubic metres—of timber and 
forest produce obtained in 1890, compared with 1889, were:— 
Building wood, 59,948 and 48,986; timber for shipbuilding, 2606 
and 1640; for tools and machinery, 4146 and 2940. Notwithstand- 
ing this considerable production, it is said Greece will have to 
import large quantities of timber in the near future, so as to meet 
the demand arising from the revival of the building trades. 
Perhaps the free use of iron would do no harm. 


Art the fortnightly meeting of the Water Committee of 
the Liverpool Corporation, Mr. G. F. Deacon, engineer to the 
Vyrnwy works, reported with reference to the aqueduct tunnel 
under the Mersey :—‘‘ These works are approaching completion at 
the anticipated rate. The removal of the tramway and the 
ballast beneath it from the tunnel is proceeding rapidly, and the 
caulking of the lower part of the tunnel, which could not be done 
until this was removed, is being carried on. During the Easter 
holidays the air pressure was removed, and the tunnel was found 
to be in a very satisfactory condition.” Replying to questions 
from members of the committee, Mr. Deacon added that the air 
pressure was withdrawn for several days in order to make sure 
that all was right. It was left off for several days, but the quantity 
of water entering through the stil] uncaulked joints of the iron 
plates forming the lining of the tunnel was so small that the pump- 
Ing-engine in use whilst the air pressure was on proved sufficient 
tc deal with it. The caulking would be finished by the 11th May. 


CoLonEL Home, Inspector-General of Irrigation, has 
reported to the Government of India the results of his special 
tourin Burmah. He gives the strongest support to all the pro- 
posals put forward during the past year by Sir A. Mackenzie. He 
is satisfied that irrigation works in the dry zone are not only 
urgently needed, but that the water will be eagerly taken and 
intelligently used. The minor works will yield large profits, and 
the outlay will be speedily recouped in direct revenue. The 
major works are all promising, and are likely to justify their con- 
struction from the loan funds. The works are required to stop 
emigration, and to admit a suitable settlement of the land revenue. 
Colonel Home urges an early formation of the irrigation circle 
asked for by the local government, and hitherto refused by the 
Indian authorities. The Times says :—‘‘ Great hopes are enter- 
tained that Sir Charles Crosthwaite will see that justice is done to 
Burmah, and will convince the Financial Department that it will 
be sound policy to borrow specially for both railways and irriga- 
tion in Burmah.” 


THE issue is announced of 1412 fully paid-up shares in 
the ‘‘ Kingdon” Yacht, Launch, and Engineering Company, with 
authori: capital £20,000, in 4000 shares of £5 each, already 
partly subscribed. The ‘‘Kingdon” Yacht, Launch, and Engi- 
neering Company was formed in March. 1891, to act as agents for, 
and to work on the Thames, in co-operation with the successful 
firm of Simpson, Strickland, and Co., of Dartmouth, who at present 
hold the — share in the company. 588 shares have been 
already allo and fully paid-up. ith the amount so received, 
the company’s works at Teddington have been built and equipped, 
and are now in thorough-going order and actively engaged. The 
additional capital is required for the enlargement of the company’s 
operations, and for the purchase of the plant, tools, stock-in-trade, 
and business connections of Messrs. G. F. G. Des Vignes and Co., 
of Chertsey, which the directors have secured on very favourable 
terms, and to incorporate these with the company’s works at 
Teddington under one manag t. The and economical 
working of the engines, boilers, machinery, and launches made by 
Messrs. Simpson, Strickland, is well known. The offices are at 
171, Queen Victoria-street. 


THE Government of Holland has for a long time past 
had under consideration a pr ject for draining the vast lagoon 
known as the Zuyder Zee. This sheet of water is almost useless 
for purposes of navigation, and large vessels can only find their way 
to Amsterdam by means of the North Sea Canal. As agricul- 
tural land, however, it would be exceedingly valuable, since it is 
estimated that more than two-thirds of it is very fertile. The 
Zuyder Zee was formerly a lake, but in the twelfth and thirteenth 
centuries it was united to the North Sea by inundation. A Com- 
mission was appointed some time ago to examine into the question 
of draining this territory, which has a superficial area of 760 square 
miles, A report has now been issued; it proposes to close the 
Zuyder Zee by means of a dam that shall be constructed from 
the mainland, on either side of the island of Wieringen. The 
water thus cut off from the sea would be divided into four parts, 
in each of which the work of draining would be carried out succes- 
sively. The cost of constructing the dam is estimated at £3,675,000, 
and the draining would involve an expenditure of £13,000,000 
Such a large sum would naturally be spread over a number of 
years, and the time which the works would occupy is put down at 
thirty-two years. In view of the preference which is shown in 
Holland for English machinery, makers in this country may fairly 
look forward to receiving a large proportion of the orders for 
pumping and other appliances that will have to be given out. At 
the same time, the activity that is being shown by German engi- 
neers to obtain a footing in Holland, should stimulate English 
makers to increased enterprise in this increasingly valuable 
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SIR JAMES ALLPORT. 


Sir James Atiport died on Monday evening, at the 
St. Pancras Hotel, of inflammation of the lungs. He was 
born in 1811, and had therefore attained to the compara- 
tively great age of eighty-one. We fear that few of the 
men of the present generation will realise the importance 
of the part he has played in the railway world, or the magni- 
tude of the debt which the British public owe to him. 
From an early period in his life he was connected with 
railways, and in 1843 he became general manager of the 
Birmingham and Derby Railway. This position he held 
for about a year. He was then offered and accepted a 
similar post on the Newcastle and Darlington Railway, 
which he held for six years. In 1850 he became manager 
of the Manchester, Sheffield, and Lincolnshire line, and 
three years subsequently he was appointed manager of 
the Midland Railway, which had at the time no terminus 
in London, its trains running into the metropolis over the 
Great Northern system from Hitchin. Between 1853 and 
1880 he retained this post. In 1868 the line was completed 
to St. Pancras, and the great terminal station owed much 
of its completeness to his suggestions. In his seventieth 
year he resigned, and the directors and shareholders, in 
recognition of his services, presented him with £10,000. 
He was knighted in April, 1884. He was an Associate 
Member of the Institution of Civil Engineers, Lieut.- 
Colonel in the Engineer and Railway Volunteer Staff 
Corps, and a justice of the peace for the borough and 
county of Derby. A dry statement of facts of this kind 
gives no idea of the importance of the work he really 
carried out, and conveys.no impression of the manner of 
man he was. 

In 1843, when he first assumed an influential position, 
there were not more than about 4000 miles of railwa 
open in the United Kingdom. One year after he too 
office on the Midland Railway, there were 8053 miles open, 
and the number of passengers carried, exclusive of season- 
ticket holders, was 111,180,165. At the time he retired 
from active service there were open nearly 18,000 miles of 
line, and the number of passengers had risen to nearly 
604,000,000 per annum. In 1890 there were open 20,073 
miles, and the passengers had attained in numbers to 
817,744,000. We iene not the least hesitation in saying that 
this enormous development of passenger traffic was very 
largely due to Mr. Allport. In 1854 it will be seen that 
there were carried 13,805 passengers per mile per annum. 
In 1890 this number had swelled to 40,704. In the earlier 
days of railway travelling the third-class passenger was 
regarded as an animal from whose conveyance no profit 
could be expected. It was recognised, however, as a 
disagreeable necessity that he must be carried; but the 
directors revenged themselves by carrying him in the 
utmost possible discomfort. On the Manchester and Leeds 
line in 1841 there was no glasses to the windows of the 
third-class coaches. There were instead wooden blinds, 
which the passengers could draw up if it so pleased 
them, and travel in the dark. Not twenty years 
ago there were on the Great Western Railway third-class 
coaches the seats of which were without backs. They 
were, however, made of double width, so that the pas- 
sengers might find repose by leaning against each other. 
On various lines there were no seats of any kind. The 
passengers had to stand, or sit on their luggage. There 
was a roof overhead, but no windows. Nor did the 
companies endeavour to compensate for the discomfort 
of the vehicles they provided by shortening the duration 
of the journey. On the contrary, the third-class train 
was always run as slowly as possible, and was continually 
shunted to make way for the first and second-class trains. 
It was not until 1845 that Parliament interfered and an 
Act was passed compelling all companies to run one train 
each way per day, calling at all stations, and conveying 
passengers in covered and seated carriages at the uniform 
and maximum rate of one penny per mile. This called 
into existence the well-known “ Parliamentary,” the 
very existence of which is almost forgotten now-a-days. 
Nor is it to be supposed that the railway companies were 
much more gracious to second or third-class passengers. 
At the roadside may still be seen here and there the 
bodies of ancient coaches used as lamp houses and 
porters’ boxes. The dimensions of these will give an 
idea of what our fathers had to put up with. The Great 
Western broad gauge was supposed to be a line of ideal 
perfection, yet we have seen old first-class coaches with 
four squares of glass in each window, while the wheels 
came up through the floors, and were covered in with 
** paddle boxes,” which usually stood up in the doorway 
to the great peril of the unwary who were apt to fall 
into or out of the carriage by tripping overthem. Some- 
thing of all this was no doubt due to the want of 
mechanical perfection. The engines were small, and so 
was the whole of the rolling stock; five tons was 
deemed an excessive weight for a railway carriage. 
But the want of adequate accommodation was yet more 
largely due to the false economy of railway directors. 
Railway property had fallen upon evil times; enormous 
profits had been expected and promised, and they were 
not realised. There was little if any competition. The 
stage and mail coaches had been killed, and if the 
passenger did not take the train he must stop at home 
or walk. The directors hoped to mend matters by 
charging the highest possible fares and giving the least 
possible comfort. However, after a time it became evi- 
dent that to line coaches with cloth and to fit them 
with soft cushions did not cost much, and made 
a fair show; so the first-class carriages were im- 
proved, and every effort was made to cultivate the 
first-class traffic. That policy was pursued for years. 
The fares were high and the first-class passenger was 
earried at a profit, only there was not enough of him. 











However profitable each passenger might be, the gross 
receipts remained very aaa Mr. Allport had, as we have 
seen, @ varied experience, acquired on several lines and in 
various parts of the country. He possessed great perspi- 
cacity, and an enormous breadth of mind. He saw that 
his railway was big enough to convey very many more 
passengers than it did; that, in a word, all its powers 
were very far from being utilised. He wanted more 
een traffic, and he arrived at the conclusion that 

e was already carrying nearly all the first and second- 
class passengers that he was likely to get. No one 
travelled without provocation of a serious sort. It 
was far too expensive an amusement. The railway 
was not put to half the uses of which it was capable, 
and so he decided to break new ground, and to regard the 
third-class passenger as a human being to be encouraged 
to use the railway, and-the first step he took in this direc- 
tion half paralysed the other companies with astonish- 
ment. In 1872 he announced that third-class carriages 
would be attached to all trains, whether express or 
not, on the Midland Railway. This policy met with 
great opposition. He was assured that his first and 
second-class coaches would run empty, and that he would 
lose money. His reply was that it was better to carry 
three passengers at a penny a mile than one at twopence 
a mile, and that he did not care how empty his first and 
second-class coaches were, if he could fill enough 
third-class vehicles. Toa certain extent the predictions 
of his opponents were realised—the second-class traffic 
fell off. He was urged to reconsider his policy, and 
reduce the number of third-classtrains. His answer was 
another surprise for the railway world. In 1874 he struck 
out the second-class, and ever since only first and third- 
class coaches are used on the Midland. But this was 
not all: at the same time that he abolished the second- 
class he reduced all the first-class fares to practically 
second-class rates. The result did not remain long in 
doubt. His liberal policy was extended through various 
branches and ramifications of the system. The comfort, 
not only of the first-class but of the third-class passenger 
was studied as it had never been studied before. Rival 
lines found that they must give what the Midland gave. 
Fares were substantially reduced on all the lines north 
of the Thames, and third-class coaches were attached 
to all trains with a very few exceptions, of which the 
Irish mail on the London and North-Western forms 
one example. The price of return tickets was reduced. 
The tourist ticket system was enormously developed 
and popularised. Coaches were improved in size 
and in various other respects. Americans saw in Mr. 
Allport a man who was apparently quite free from 
prejudice. It was suggested that the American car 
system should be adopted on the Midland. It was tried, 
but the American car was extremely unpopular. Then 
the Pullman Company urged that although the ordinary 
American car might not go down with the English public 
their sleeping cars would. Mr. Allport tried them, and 
they were liked, and to him is due the introduction of 
the Pullman system into England; but he always regarded 
it as of limited application, and devoted more attention by 
far to the improvement of the ordinary third-class coach, 
and the work which he began has been diligently prose- 
cuted since, and at the present moment the third-class 
lavatory coaches on the Midland are infinitely superior to 
the first-class coaches of twenty years back. It may 
be worth while to say here that the Pullman drawing- 
room car has never taken firm hold in this country. The 
dead weight is enormous, and the cars do not fill. Itisa 
suggestive fact that in the United States the much- 
despised English compartment system is now being 
introduced; and more than one railway carriage building 
company in the States now has carriages almost identical 
with our own in course of construction. 

It may of course be said that all these innovations and 
improvements would have been effected by others, if Mr. 
Allport had never lived. In just the same way it 
may be said that if George Stephenson had not lived, 
somebody else would have given the world steam locomo- 
tion. This may be quite true, but there is none the less 
credit and praise due to Mr. Allport ; and we have never 
met with any man who attempted to dispute 
Stephenson’s claim to renown on the ground that he 
only did what someone else would have done later 
on. It will be seen that Mr. Allport’s work 
consisted in reducing the cost of railway travelling, and 
increasing its comfort. He adopted the principle of 
small profits and many of them; and he was eminently 
successful. Standing once on the platform of a great 
railway station, in company with the district traffic 
manager, a train came in and was quickly emptied of its 
passengers, nearly allthird-class. ‘‘ That,” said the traffic 
manager to us, “is the kind of goods I like to carry. It 
loads and unloads itself. It requires no porterage, no 
delivery. It makes no complaints and does not get damaged 
onthe road. It gives the very smallest possible amount of 
trouble, and its station charges are next to nothing. All 
we want is more of it.” It seems strange that a fact so 
obvious now should have been overlooked in the past by 
all but one mind, and we are in doubt which to admire 
most, the astonishing clearness and breadth of vision of 
the man whose death we regret, or the inimitable auda- 
city with which he carried out his policy. To Sir James 
Allport, we repeat, the public of Great Britain owes a 
debt which would be inadequately repaid by a national 
tribute to his memory. 


THE DRAINAGE OF CAIRO. 


Str Corin MoncrterrF has drawn up and submitted to 
the Council of Ministers a note on the drainage of Cairo, 
which deserves more than mere mention at our hands. 
It having been decided to form an International Com- 
mission to consider the subject, the Governments of 
France, Germany, and Great Britain were invited to 
om aoe engineers with a special knowledge of city 

rainage, and seem in response to have put forward the 
names of a number of gentlemen, from among whom 
were chosen Messrs. Hobrecht of Berlin, Guérard of 
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Marseilles, and Law of London. These three specialists 
met in Cairo early in February, and sent in their report 
on the 10th March, having devoted themselves with great 
energy to their task. Thirty projects were submitted for 
their consideration—five among them being from natives 
of Egypt. Of these projects fourteen were at once 
set aside, as they dealt merely with general reeommenda- 
tions, or consisted only of short notes, and the Commis- 
sion was also unable to support four plans which depended 
on the employment of compressed air. The report then 
proceeds to a careful analysis of nine of the remaining 
projects, which all rely on the force of gravitation, and 
states in detail the reasons for rejecting one after the 
other. Among these is the system proposed by Mr. 
Baldwin Latham in 1890, of which the Commission 
remarks that it is an elegant solution of the problem at 
issue, but that unfortunately it has the fault of being very 
costly, of entailing a large amount of machinery, of being 
inapplicable in a great number of streets, and of rendering 
obligatory the installation in the very heart of the city 
of numerous stations where the sewage would be collected 
with agitation. It may be observed here that Mr. 
Latham’s estimate, which enters largely into details, 
amounts to £565,700, including cost of sewage farm, and 
£50,000 for contingencies. 

Finally, there remain three projects, by Messrs, 
Michau and Douane, Mahmoud Fehmy Effendi, and 
John Price respectively, the latter being the engineer of 
the Sanitary Department; but while the Commission is 
unable to pronounce unreservedly in favour of any one of 
these three plans, it considers all of equal merit, and that 
all propose the general outlines of the true system to be 
adopted. The Commissioners next proceed to unfold 
their.own project at some length, and though they do not 
enter into details, they nevertheless estimate the total 
cost at 12} millions of francs, or about £500,000. They 
consider the soil on which the city is built to be of good 
quality; and that there will be no difficulty in establish- 
ing ordinary drains; and they further state their opinion 
that the ground is not particularly permeable to water. 
They remark on the total absence of sewers in Cairo, 
and add with reference to the general sanitary condition 
of the city, that it is difficult to imagine conditions more 
deplorable from the point of view of cleanliness and 
hygiene. The death rate they fix at 46-1 per 1000, and 
observe that this alarming mortality is exceeded in 
Madras alone ; but it appears to have entirely escaped 
their notice that the population of Cairo is notoriously 
understated, and that the published returns do not con- 
sequently represent the real death rate. 

The system recommended is tout u l'égout, and the 
Commissioners are convinced that the site will admit of 
the sewage flowing naturally to one single collecting 
station, which they propose to establish at the junction 
of the Khalig with the Ismailieh Canal, near the 
Abbasiyeh road, and immediately to windward of the 
town. From this point it can be pumped through cast 
iron pipes to the desert, on the north-east, where a 
sewage farm might be established. They propose to 
divide the city into four great sewage zones, through each 
one of which should flow a main sewer, placed at a 
greater depth and having less longitudinal slope than the 
branches right and left communicating with it. The 
maximum amount of sewage that could reach the 
pumping station is estimated at 6520 litres per second, 
or 563,328 cubic metres per diem; but the average 
discharge of all the sewers would be about 65,000 M* 
only, which would require anirrigation farm of 3750 acres. 

The three Commissioners, who were unanimous in 
approving the report, lay it down as an absolute principle 
that only such houses as are furnished with a proper 
water distribution should be allowed to be in connection 
with the sewers, and Sir Colin concludes by saying that 
it now remains for the officers of the Public Works 
Ministry to follow the indications thus laid down, and 
prepare a detailed project and estimate of the cost of the 
work. To accomplish this it will be necessary to con- 
struct an accurate plan of the city onascale large enough 
to indicate the position of every court and lane. Every 
street must be levelled, and each drain separately 
designed, and complete plans must be made for public 
latrines, improved baths, the central pumping station, 
basins, &c. He proposes that the preparation of the 
project shall be placed under the surveillance of Monsieur 

3arois, the General Secretary of the Ministry, and hopes 

that with strenuous exertion the complete project for the 
drainage of Cairo may be ready next October. Should 
funds be available, the work ought to begin by April Ist, 
1894, and be partially completed two years after, but 
before it can be applied to all the native houses in Cairo 
long years must elapse. 

The objections to this international scheme are very 
numerous, but we propose to notice only the two most 
salient. (1) Insufficiency of natural fall m Cairo. (2) 
Difficulty of constructing ordinary sewers which shall 
remain staunch. (1) A great number of houses in Cairo 
are constructed with basements more or less below the 
level of the surrounding surface; and any system of 
drainage must be at a sufficient depth to assure the 
removal of sewage from the lowest point. With the 
exception of the quarter in the immediate vicinity of the 
citadel, the entire city is built on an almost level plain, 
where the fall does not amount to two inches per mile. 
The profundity of the sewers by the time they reached 
the pumping-station, after a course of several miles, 
would therefore, if a sufficient fall were given, be abso- 
lutely prohibitory. (2) Every year at high Nile infiltra- 
tions of water appear in many places above the surface 
in Cairo, and gradually recede as the river goes down. 
The soil is comprised exclusively of porous alluvium, and 
as it is subject to alternations of dryness and humidity, it 
consequently undergoes periodical expansion and con- 
traction to an extent which must inevitably be detri- 
mental to the stability of foundations. Some years ago 
drains of brickwork were constructed in a limited 
portion of the city by the Public Works Department, 
but as, instead of proving beneficial, they turned out 





to be veritable centres of infection, on account of 
the deficiency of fall, and the fact that they 
speedily lost their alignment and became full of 
cracks and fissures, they were demolished at a consider- 
able expense. The Commissioners state that the length 
of the streets to be sewered amounts to upwards of 
350 kiloms.; but if this be so, and foundations necessary 
to insure complete staunchness are provided, the cost they 
estimate will not be sufficient by half. It is only requisite 
to point to the Barrage in proof of the difficulty and 
expense of constructing watertight masonry in a shifting 
medium, and no one should be better aware of this than 
Sir Colin Moncrieff himself. One of the objections 
raised by the Commission to Mr. Baldwin Latham’s 
scheme is that in their opinion it is inapplicable to a 
great number of streets. The sewers proposed by Mr. 
Latham were to consist of Doulton pipes with special 
joints, admitting of a certain amount of motion in every 
direction; and if it is considered impossible to lay these 
in certain districts, the objection points, a fortiori, to 
rigid sewers of brick or masonry. 

Sewers of uncertain staunchness and with insufficient 
fall cannot but be a source of danger to any community; 
and with past experience before their eyes, the Egyptian 
Government would indeed be unwise if they now sanc- 
tioned a heavy expenditure on work which their successors 
may be obliged to destroy. 


SLACK BOILERS. 


ENGLISH engineers, and steam users—who very often 
know more about what is good for them in the way of 
boilers than do engineers—are very apt to criticise the prac- 
tice of their brethren on the Continent, and to condemn 
without any adequate reason, systems of construction 
simply because they are not identical with English work. 
The truth is, however, that on the Continent of Europe 
problemsin steam making are constantly, indeed we might 
almost say uniformly, presented to the mill owner and 
the locomotive superintendent which hardly ever turn up 
for solution in this country. Let us take, for example, 
the case of the Belgian mill owner. In Ghent there are 
numerous flax and jute spinning mills running in many 
cases as much as 60,000 spindles, and giving employment 
to some 3000 hands. The engines driving these mills 
are at least equal in quality to anything to be found in 
the very finest mills in this country. Thus in one case 
we have a pair of beam Corliss engines, with 48in. 
cylinders, 10ft. stroke, turning a geared fly-wheel weighing 
ninety tons and 40ft. in diameter, at fifty revolutions 
per minute, and indicating about 2500-horse power. 
This pair of engines was constructed a very few 
years ago by Messrs. Van den Kerchove, and is 
but one of several of nearly the same power made 
by this firm. The engine stands in a house which 
does its magnificent proportions full justice. Steam is 
generated with a coal for which no sale could be found in 
England. It is simply anthracite dust. ‘ Slack” in 
England resembles, in a sense, more or less coarse gravel 
mixed with fine coal. But the Belgian fuel is more like 
very coarse sand than anything else. As burned in loco- 
motives, it has to be carefully wetted, or the draught 
would take it off the shovel through the tubes unburned. 
It is not a hard anthracite, but resembles some of the 
poorer Welsh coals. The problem that vexes the soul of 
the Belgian mill manager is, how best to make steam 
with stuff of the kind; and that he is very fairly successful 
is no small testimony to his ability. Fuel of much the 
same general characteristics, but in the north bituminous, 
can usually be had in quantity at a very low price in Eng- 
land. We once saw a pile of it at a Midland colliery. It was 
estimated that there were close on 10,000 tons in the heap, 
and the owner would gladly have sold it for 1s. 6d. a-ton, 
but there were no purchasers. What the Belgian mill 
owners can do we ought to be able to do; and we believe 
that at this moment any English boilermaking firm who 
could produce something better than the Belgian boilers 
could effect sales in that country. 

To burn dust coal it is essential that the grates shall be 
very large. In Belgian locomotives, for instance, of 
maximum power, the grates are as much as 10ft. long 
and 7ft. wide. Smaller engines have grates about 7ft. 
square. In the case of stationary boilers the grates are 
equally large. A thick fire cannot be carried, because air 
will not force its way up through the dead sandy mass. 
Three inches is a thick, rather than a thin fire. Attempts 
to use a small grate, and to urge the fire by a powerful 
draught, are futile, the fuel being simply carried unburned 
to the chimney. It follows as a consequence that every- 
thing is made subservient to the grate. It may, perhaps, 
be said that this is just the fuel for automatic or mecha- 
nical stokers. But in Belgium efficient firemen can be 
obtained in plenty, who are content to work for fourteen 
hours a day for six days in the week for little more than 
twopence an hour. The mechanical stoker cannot com- 
pete under those circumstances with the fireman. It may 
be taken as proved by the extended experience acquired 
during many years, that enormous grates are essential, 
and that nothing else stands a chance of adoption. But 
a moment’s reflection will show that this condition pro- 
foundly modifies the design of the boiler. Obviously the 
Lancashire boiler is entirely unsuitable to the intended 
purpose. A Lancashire boiler that would make steam for 
250-horse power with English coal, would not make one- 
third of that quantity with Belgian coal. The grates are 
of necessity too small. In Belgium two types of boiler 
are used, to the almost total exclusion of all others. 
These are the elephant, with two or sometimes three 
Bouilleurs, and the water-tube boiler; that of De Nayaer 
being perhaps the most in vogue, though many by 
Babcock and Wilcox and Root may be seen. There is a 
general complaint, however, that the water-tube boilers 
will not bear pressing. Boilers to generate, say, 500-horse 
power, are put down. These do very well for a time, being 
worked under their capacity; but by degrees the load 
augments, and more and more is expected from the boilers, 
and then priming sets in. The trouble is felt especially 
on Monday mornings. It is estimated that about 
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50 per cent. of all the power expended in q 4 
spinning mill goes to drive the spindles, the 4 
mainder being utilised in spinning, &. On Monday 
morning everything is cold ; the oil has thickened on ee 
spindles, and the mill drives heavily. For the first rh 
or four hours the boilers are severely taxed; al] the 
remainder of the week they may be steaming well Within 
their powers. The water-tube boiler may be re. 
garded as a thing enjoying favour by reason of necessit 
not from choice. The old-fashioned elephant boiler = 
the other hand, will stand almost anything; but it is 
heavy, expensive, and its setting costs a good deal of 
money, and it is not a specially economical type of steam 
generator. Is it possible to produce something which 
will have the advantages of both systems without the 
drawbacks ? 

In casting about for a boiler with a large grate, three 
or four types readily suggest themselves. First, for 
instance, is the locomotive boiler; but for various and 
sufficient reasons that does not adequately meet the 
necessities of the case. It is not better, under the 
circumstances, than a water-tube or elephant boiler. 4 
boiler has been tried with a shell about 7ft. in 
diameter. It is externally fired, the grate being about 
7ft. wide and 7ft. long. The products of combustion 
return through tubes in the boiler. The grate is large 
enough, but there are grave objections to external 
firing. Another type of boiler is virtually a plain 
cylinder set on asteep incline. The grate is small super. 
ficially, and set under the lower end of the shell, which 
is traversed by smoke tubes. To get air space enough 
the grate is steeply inclined and stepped. Boilers of this 
type have met with approval in France and Germany, 
but they leave much to be desired. Again, there is the 
boiler at one time greatly in favour for American river 
steamboats, when wood, which requires a tremendous 
furnace, was the fuel used. It consisted of a bed or 
‘battery’ of three plain cylinders, each about 3ft. in 
diameter and 80ft. long, externally fired, laid as close 
as possible side by side, and heated by a flash flue leading 
straight to the chimney. These boilers carried about 
120 1b. pressure, and were made of a specially tough iron, 
the plates being never more than jin. thick, and all the 
seams cold rivetted. They stood very well, and did not 
crack; the explosions which not unfrequently took 
place being mainly due to deposits of mud on the bottom 
plates, which then became red hot. 

It cannot, we think, be said that any one of the types 
we have named is quite satisfactory, or even nearly the 
best that can be adopted. There remains for considera. 
tion only the vertical boiler. That appears to supply in 
many respects a satisfactory solution of the difticulty. 
It can be made of great size, and does not occupy much 
floor space. There is no difficulty in getting in a grate 
surface of forty or fifty square feet. Boilers of this kind 
are used to the exclusion of all others in the fast Scotch 
river steamers; and we may take it as certain that they 
would not find favour in the Clyde unless they deserved 
it. But we believe that something rather different from 
the Scotch boiler might be produced, which would give far 
better results. It is not impossible, for instance, to pro- 
duce a combination of the vertical boiler and the water 
tube boiler, which would possess the advantages of both, 
and would avoid their more glaring defects. 

Finally, we may say that itis impossible to see what is 
done abroad in the way of utilising dust coal or dead slack 
without believing that much remains to be done in this 
direction in England, and that boilermakers casting about 
for novelties wherewith to keep their hands employed 
and their works going, might do worse than turn their 
attention to the production of a steam generator which 
would enable a very unmanageable fuel to be used with a 
satisfaction hitherto unrealised in this country. 
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THE ENGINEERS’ STRIKE IN THE NORTH. 


THE engineers’ strike on the Tyne and Wear—which has 
been in progress for the last thirteen weeks, and threw about 
23,000 men out of employment—has at length come to an 
end, work having been resumed on Wednesday by as many 
men as the masters could find employment for. This 
engineers’ strike was most remarkable in several respects. 
In the first place, it may be said that it has always 
been regarded as the function of trades unions to fight 
against the capitalist; bit here we find an altogether new 
development, viz., one =*t on of labour quarelling with 
another, and on & most {rumpery pretence into the bargain. 
All this thirteen weeks’ strike was begun in a quarrel between 
the engineers and plumbers as to who should fix an iron pipe, 
the engineers claiming that it was their work and not the 
plumbers’; though only a couple of years ago they refused to 
do such work, alleging that it was a plumber’s job. 
What is the result of the struggle that these engineers so 
wantonly provoked? They have in the end accepted the 
terms they could have had before the strike began. A more 
thorough defeat has seldom been recorded; but they have 
been taught a lesson which can hardly be Jost upon them. No 
one could have been more arrogant than these engineers, 
previous to and in the early part of the strike, and they 
appeared to think that they could ride roughshod over the 
rights of both their employers and their fellow-workmen. 
They had behind them “the best organised trades union in 
the world, and one of the wealthiest,” and they ‘ mounted 
their high horse” and expected that they could soon compel 
their opponents to ‘knuckle under.” They refused to arbi- 
trate or to allow of any settlement except on their own terms 
until within the last few weeks, when, seeing that they could 
not win, they have been striving to settle upon terms of sur- 
render which would let themselves down easily. But their 
quibbling has disgusted a good many of the workmen who 
came out, and they ignored the mandates of the union and 
went back to work, and others were imitating the example, so 
that they might not be left idle after the strike was over. There 
was thus nothing before the engineers, backed up though they 
were by the Amalgamated Society, but an unconditional sur- 
render, and this they agreed upon on Monday, the works 
being re-opened generally on Wednesday to as many as the 
employers could find work for. It was one of thestipulations 
of the engineers previous to this week that every man who 
had come out should be reinstated in his old position when 
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the works were re-opened, but that stipulation had to be 
pandoned, because it was seen that so much work had 
oe driven away from the district, that it would be im- 

ible for the various establishments to run as fully 
after as before the strike. The following are the terms 
of the agreement which has been drawn up by the engi- 
neers, plumbers, and the employers as a definite settlement :— 
«(1) It is officially notified that the dispute on the Tyne and 
Wear is at an end, and that work will be resumed on Wednes- 
day morning, the 27th inst., after the breakfast hour. (2) 
It is understood that all the men cannot be taken back 
to work immediately. (3) That a small temporary Concilia- 
tion Board be estab ished tu decide any question as to the 
interpretation of a clause or clauses in the late award, or in 
connection with a new class of work not herein specified. 
Work is not to be sone pending the decision of this Con- 
ciliation Board, and the work is to be carried on as directed 
by the employers until a decision is arrived at. The Em- 
loyers’ Association strongly urge the desirability of at once 
forming @ Board of Conciliation.” A more signal defeat 
there is probably not to be found in the annals of trades 
unions. The engineers have sacrificed at least £250,000 in 
wages, and damaged the trade of the district most norsp sg Ay 
indeed, it is calculated that the value of the orders lost to the 
locality owing to the strike cannot be far short of £1,000,000. 
Much work that had to be executed in the district had to be 
sent away to other parts, and short time and lower wages are 
almost inevitable. 


COMBINED WATERWORKS AND ELECTRIC POWER STATION. 


lr rarely happens, in providing for a supply of water to a 
town, that provision is made for combining with it an instal- 
jation for the electrical transmission of power, and, for that 
matter, the your d for such a combination is not often 
manifested. It might perhaps occur in the establishment of 
a new town that the two interests would be arranged con- 
jointly, but such an event has, we believe, not yet taken 
place, and it seems to be more in the direction of obtaining 
an increased supply of water to meet the growth of a town that 
efforts would be put forth, where necessary, to combine the two 
undertakings. Genoa forms a case in point. Therea second 
water supply was found essential, and was carried out thirty 
years ago ; but even that—from the river Scrivia—was found 
inadequate ; and a third, to exceed in quantity the other two, 
was projected, and has recently been put into operation by a 
company formed for that purpose. The source of supply is the 
Gorzente rivulet, a branch of the river Po, on the Piedmont- 
Liguria frontier. This rivulet was dammed up by the con- 
struction of a large wall, thus forming a reservoir of con- 
siderable dimensions. This was followed by the building of 
a second and still larger reservoir, which has only been com- 
pleted during the past few years, and which serves as a reserve 
in the hot summer months. No less that ten years were 
occupied in constructing the two large walls, which have 
necessitated the expenditure of about £140,000. The water 
passes through the high mountain along a tunnel one and a- 
quarter miles in length, and then enters the waterway in the 
valley down towards Genoa and Nervi. The level of the 
water in the reservoir is about 2050ft. above that of 
the sea, and as this would have yielded too high a 
pressure of water in Genoa, the engineer, Mr. Bruno, 
decided to divide the installation into two parts; one 
for the electrical transmission of power, and the other 
for the supply of water at a sufficient pressure for Genoa and 
the neighbourhood. The water available for power purposes 
amounts to about 1600-horse power, and in order to utilise 
this three power stations have been erected on the mountain 
side. Of these three, which have been named after the 
Italian scientists Paccinotti, Volta, and Galvani, only the 
two latter have been set in operation. The Galvani station, 
with an output of 450-horse power, was started experimen- 
tally in 1890, two Thury dynamos driven by turbines being 
installed. The transmission giving good results, the Volta 
station was commenced and was completed in November 
last. The transmission of power began at once, and the 
plant has been in operation day and night ever since. There are 
eight Thury alternators, each of which absorbs 70-horse power 
and yields 47 ampéres at 1000 volts, two of the machines being 
kept in reserve. The other six are driven in pairs by three 
Falsch-Piccard turbines, each of 140-horse power, by means 
of Raffard couplings. The exciting current is furnished by 
a Thury continuous current dynamo, and the whole of the 
alternators are arranged in series, this giving a total electro- 
motive force of 6000 volts. When working at full speed the 
alternators run at 450 revolutions, and the current and the 
speed of the turbines, are regulated automaticaliy. The line 
which is just over sixteen miles long, consists of bare copper 
wires 8°5 millimetres in diameter, placed overhead on oil 
insulators. The conductors follow the Verde and Polcevera 
valley vid Pontedecimo, Bolzaneto, Rivarolo, and Sampier- 
darena, and terminate in Genoa. The current is used both 
for lighting and power purposes. The motors range from 
15-horse power to 60-horse power, and are automatically 
regulated. The smaller, which were originally operated from 
the Galvani station, were used for driving mills and other 
works; the larger motors are about to be used in connection 
with the lighting of the railway stations of Sampierdarena 
and Genoa and the working of the central station of the 
Genoa Electricity ee: The installation was projected 
by and carried out under the supervision of Mr. Bruno, the 


en being supplied by the Industrial Electrical Company of 
7eneva, 


STEAM AND SAILING SHIPS. 


A RETURN compiled by Lloyd’s Register of Shipping gives 
some interesting particulars of the number and tonnage of 
vessels building, and of the relative tonnage of both steam- 
ships and sailing vessels. Some 356 steamers and 137 sailing 
vessels are grouped. Of the latter about a fourth are under 
200 tons; there are 33 between 1000 and 1999 tons; and 48 
between 2000 and 2999 tons ; only seven of these sailing ships 
being over 3000 tons. But when we come to the steamships 
we find that the case is very different, though there are still 
& large number of vessels of small dimensions under con- 
struction, for no fewer than 76 were under 200 tons. From 
that to 999 tons, the number of the steamers building 
decreases, there being only 29 from 500 to 999 tons. But 
above that size there is a larger number. There are 48 
building now in the United Kingdom from 1000 tons to 
1999 tons; and of steamers from 2000 tons to 2999 tons, 
there are no fewer than 70. There are, further, the large 
number of 50 steamers in course of construction, of from 
3000 tons to 3999 tons; and from 4000 tons to 4999 tons 
there are 18. Between 5000 and 9999 tons, the number of 
steamers in course of construction is 15; and there are, as 
is well known, two steamers of 10,000 tons, and above. It 
is also noticeable how large a proportion of sailing vessels 





under construction is being built on the Clyde—more than one- 
third of the total for the U nited Kingdom being built on the 
river, whilst Ireland has ten more under construction ; 
and it is noticeable that the ports of the North-east have a 
very small number of sailing vessels building—there being 
on the Tyne, Wear, and Tees, and at West Hartlepool, some 
167 steamers building, and only about nine sailing vessels. 
The latter, however, are of more than average tonnage, and 
form about 4 per cent. of the total sailing ships building in 
the United Kingdom. It is evident that there is in the 
various building centres of the country the cultivation of 
different classes of work—cargo steamers predominating on 
the North-east coast; the Clyde building passenger steamers 
of various classes and sailing ships, though none of the 
districts of course refuse work of any kind when the con- 
ditions are suitable. The large number of the sailing 
vessels that are in progress must be held to be the indication 
of a belief on the part of the shipowners of the kingdom 
that there is still a use for that form of carrier. It 
is worth note also that in the steamship the use of steel as 
the material is now general, though more than a tenth 
numerically still are built of iron; whilst in the case of 
sailing vessels, the proportion of the iron vessels is even less, 
steel predominating; but there are many of the smaller 
vessels that are yet built of wood or composite. Both of 
steamers and of sailing vessels it may be said that the use of 
steel as the material has advanced in even the last few 
months, and that of the other materials has declined, so that 
it is evident that the future of our merchant ships in that 
respect is apparently determined. 


FALSE MARKING ‘ LONDON.” 


A PECULIAR action, tried at Sheffield last Friday, has 
excited much interest in that town, and has a bearing 
beyond the cutlery capital. A respectable local manufac- 
turer, following a very common practice, marked the word 
“London” with his customer’s name upon cutlery. For 
this he was proceeded against under an old Act of George III., 
1829. This Act granted a monopoly to London cutlers only 
—that is, a London cutler could mark any customer’s name 
and town, but no cutler out of London could mark “ London”’ 
on cutlery ware. The Sheffield manufacturer was fined. The 
peculiarity of the action appears to be this. The proceedings 
were taken at the instance of the Sheffield Federated Trades 
Council, who are thus in the position of prosecuting a local 
manufacturer and upholding a London monopoly. Of 
course, ‘the law is the law,” and must be obeyed; but it 
seems about time this special privilege was repealed or 
modified. The seat of the cutlery trade is Sheffield. The 
Sheffield manufacturers mark cutlery for ironmongers all 
over the kingdom. These ironmongers have their name and 
address branded on the blade, simply by way of advertise- 
ment—there is not the slightest pretence that they profess 
to make the goods. This practice, it seems, is legal in every 
part of the United Kingdom except London, while, curiously 
am. a London maker could mark any town in the 
kingdom, including the capital itself, if he so pleased. 
Even for London the name and street could be given by _ 
provincial cutlery house; but “‘ London” must not be struc 
on the blade. The arrangement is an odd one, and seems 
rather out of joint with the times. But the oddest part of 
it is to see the Federated Trades Council, the reputed 
representatives of Sheffield labour, practically standing up 
for a monopoly in the cutlery trade of another place. The 
London cutlers should be very much obliged to them for 
their handsome and disinterested conduct. 


STEAMSHIPS AND FREIGHTS. 


THE steam shipping trade in the North-east seems just now 
to be passing through a rather critical period—over 400 vessels 
being laid idle. Partly this is due to causes that are tempo- 
rary—the strikes in Durham, for instance, and partly to the 
fact that the Baltic shipping season opens late this year; but 
there is little doubt that in some degree the cause is deeper, 
and will be of longer duration. Proof of the latter assertion 
will be found in the generally low range of freights, for the 
current rate for coal to Cronstadt from the Tyne is as low now 
as 4s. per ton, and this despite the fact that the prospects of the 
homeward rates are anything but brilliant. It is doubtful 
whether such rates can be remunerative to the older types of 
steamships which have a large coal consumption, and which 
have other causes that point to high working charges. It is 
true that the cost of bunker coal is less than it was, and in a 
few instances the rates of wages are lower, though not 
generally as yet. But the reduction of the working 
cost of steamships has not fallen concurrently with 
the fall in the range of freights in many of the trades; 
and thus the profits are being greatly reduced, and for the 
older and less economical types of steamers they are being 
reduced altogether. It is this which is at the root of the 
laying idle of so many steamers on the Tyne and Wear just 
now, and, though the opening of the Baltic navigation in the 
course of a week or two will reduce the numbers, and the 
settlement of the Durham strike would call more steamships 
into work, yet it must be to that work being made profitable 
that the restoration of briskness in the steam shipping trade 
is to be looked for. There is no sign of improvement of 
moment in the freight market, and thus the reduction of the 
working expenses in a considerable degree may have to be 
aimed at, though it is by no means clear how this is to be 
brought about, except where the newer engines have reduced 
and are reducing the coal consumption considerably. 








LITERATURE. 


Electric Light Cables and the Distribution of Electricity. 
A * aes A. Russet. London: Whittaker and Co. 
1892, 

This book forms one of the Specialists’ Series, and is 

another proof of the degree to which technology is now 

subdivided. It consists of some 820 pages, and con- 
tains much valuable matter concerning manufactured 
cables, systems of main-laying, and methods of testing. 

Very little is, however, said concerning methods of manu- 

facture, and none of the machines used for the purpose 

are illustrated. It is somewhat surprising that so little 
information should have been given upon this branch of 
the subject, as more would naturally have been expected 
from the position and experience of the author. The 
interesting subject of the properties and relative ad- 
vantages of the various insulating materials used for 
covering electric light cables is but lightly touched upon, 
although we suppose that much might be said with- 





out betraying valuable trade secrets. No reference 
is made to the “old goloshes” for insulation which 
took such a prominent place in the recent dis- 
cussions upon the papers by Mr. Preece and Mr. 
Alexander Siemens before the Institution of Electrical 
Engineers, and the difficulties of obtaining good india- 
rubber and the best quality of gutta-percha are not 
alluded to. In fact, the chemical and inorganic view of 
the cable industry is avoided. In a future edition we may 
hope to have some useful data as to the insulation 
resistance obtained by different methods of cover- 
ing conductors, and that the author will add a 
chapter upon the Board of Trade requirements which 
have given rise to so much discussion. The worst feature 
of the book is its want of arrangement, and classification 
of facts; the mind of the reader is bewildered by finding 
details relating to one subject scattered throughout the 
entire work, and the value of the matter would have been 
considerably enhanced if the author had paid more 
attention to the distribution of his valuable materials. It 
is necessary for the reader to annotate the margin in 
order to be able to refer information to its proper place, 
and it appears to us that the author has written from 
time to time from data which he had obtained, and has 
made no attempt afterwards to systematise the whole. 
It must, however, be admitted that he has provided 
a fairly copious index, by the aid of which the student 
may be able to trace a particular subject through the 
book. There are said to be 107 illustrations; but many 
of these tend to disfigure the work by the crudeness of 
the drawing and lettering, and some may be said to be 
mere rough sketches. 

Coming now toamore detailed consideration of the work, 
we find an account in the first chapter of the early history 
of electrical conductors, and reference to the work of 
Ronalds at Hammersmith, in 1823, and to the use of 
gutta-percha in 1849. In Chapter II. a table is given 
upon page 13, containing data as to the weight and 
diameter of conductors, but the reader is left to guess 
whether the figures refer to pounds or tons, inches or 
millimetres. The author states that in the early days of 
telegraphy copper wire could only be obtained with a 
conductivity of from 30 to 40 per cent. of that of pure 
copper, and with a breaking strain of about 30,000 lb. per 
square inch of sectional area; whereas now hard-drawn 
copper can be procured having a conductivity of 97 per 
cent., and a breaking load of 64,000lb. He then goes 
into the question of economy of working, and alludes to 
Sir William Thomson’s rule, that if the capital outlay on 
a conductor vary in strict proportion to the weight of 
the metal, then the most economical size of conductor 
will be that upon which the annual cost for interest and 
depreciation are together equal to the annual cost of the 
energy wasted. A careful explanation follows as to the 
exact applicability of this rule in particular cases. 
Prof. George Forbes’ tables are given, which deal with 
the proper section of conductors for given currents, at a 
certain cost per electrical horse-power per annum. 

In the third chapter Mr. Kennelly’s tables for the 
heating of conductors are inserted, and Mr. Mordey’s 
table of the effect of alternating currents of different 
frequencies upon the resistance of ¢éonductors. When so 
much talk is heard in some quarters concerning the 
advantages of the alternating current, it is well to bear in 
mind, as the author remarks, that open circuit trans- 
formers may need 30 per cent. of the maximum current 
for excitation alone. Fig. 14 in Chapter IV. is said to 
represent the system of arc lighting which has been 
adopted by the Westinghouse Company in America; but 
it is undoubtedly that first employed by Jablochkoff 
many years ago. The battery system described and 
alluded to as that worked out by the Chelsea Electric 
Supply Co. is that of Mr. Frank King, but motor genera- 
tors are now supplanting the complicated switching 
arrangements which were at first used. In Chapter VI. 
the author gives some useful practical hints upon cable 
jointing, and on page 129 he states that “the specific 
resistance of india-rubber is high, and its power of with- 
standing the strains due to high pressure greater than 
that of almost any other insulator, either solid or liquid.” 
With this we can scarcely agree, as various varieties of oil 
have been found to give better practicalresults. The effects 
due to capacity of the cables used by the London Electric 
Supply Co. are described; and in Chapter XII. the test- 
ing of cables and house wiring is discussed. Chapter XIII. 
gives particulars of overhead line work, and the lightning 
protectors used in the United States for such lines are 
described and illustrated, the latter being somewhat out- 
side the scope of the work. We quite agree with the 
author’s remarks upon bearer wires for these lines, and 
it is probable that the practice of attaching the bearer 
wire to insulators will be given up. The remainder of 
the book is devoted to descriptions of systems of under- 
ground mains and testing cables. In conclusion, we 
may say that the work is well worth careful perusal, and 
contains much valuable information. 
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THE CRYSTAL PALACE ELECTRICAL 


EXHIBITION. 


No. VIII. | 
Messrs. R. E. Crompron anp Co., of Chelmsford, 
exhibit very fully the Crompton culvert system of under. | 
ground mains for electric lighting. A model section of a 
street laid with this system of mains is constructed in | 
the stand of this firm in the machinery annexe, and is | 
fitted complete with feeders, house-service wires, and | 
street junction and distributing boxes, on the three-wire 
system. The mains are all of bare copper strip, lin. | 
wide, and the thickness either }in. or iin., according | 
to the section required. For greater section of copper | 
two or more of the strips are laid in contact, and | 
the strips are usually in 100-yard lengths. Starting | 
from one end of the culvert, supposed to be that | 
adjoining the central station, there are five conductors in | 
the culvert, the two outside mains being the feeders, | 
each composed of three jin. strips, and the three inter- 
mediate mains being a service supply from the distributing | 
centre back to the station. The positive and negative of | 
the service mains each consist of a jin. strip, and the 
central and compensating main is one strip, jin. thick. 
In every case the central main on the three-wire system 
is made half the section of each side main. 
The conductors are laid on insulating supports, as 
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9s. 6d. per yard for conductors weighing 576 1b. per 100 
yards, including laying, insulators, surface boxes and con- 
nections and superintendence, with copper at 94d. per lb. 
A battery of sixty Crompton-Howell accumulator cells is 


DISWED OUT SURFACES TO 
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shaft, sets the whole train of gear in motion, F 
purpose of shifting this friction in and out of ge 
the fly-wheel, the base-plate of the motor is hel 
by only two bolts at the further end with lock n 
bolt holes being widened to admit of the very smaljj 
movement of the bed-plate when throwing the machine 
in and out of gear. A lever and set screw is operated to 
shift the friction roller, and by this means the train 
of gear is started or stopped without regard to the 
motor, which runs continuously in one direction 
There is a great advantage in the gradual grip obtained 
with friction gear, the load being gradually started 
without shock to the gear or sudden pull on the moter, 
On the fly-wheel shaft a pinion is keyed, which drives g 
cog wheel on the working countershaft. The speed js 
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STRAINING BAR 


exhibited and kept charged for supplying current to the 
electric crane, automatic lamp in search light, and lamps 
in the nave. The plates constructed under the Howell 
porous lead patents appear very compact and tough, and 
are formed by a modification 
of the Planté process, no 





CAST IRON STREET 80X 


paste being used. 
The mounting of cells and 





connections is shown in Fig. 








8. The connecting strips 








from the anodes of one cell 








to the cathodes of the next 
are burnt on to a transverse 
lead bar supported on insu- 
lators as shown. A good 
space of jin. between the 
plates is allowed, and the 
right distances maintained 
by celluloid separators of the 
form in Fig. 9. The plates 
also rest upon celluloid sup- 








ports at the bottom of the 
cell. Four glass insulators 
containing oil are used to 
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CROMPTON CULVERT 


shown in Fig. 5, and at the time of laying are strained | 
taut and maintained so by gun-metal clamps, as at N, 
Fig.1. The strain is borne by cast iron straining bars, 
one of which is illustrated in Fig. 3. This casting has a 
number of recesses to receive porcelain insulators, two’ 
of which are shown in place as used, and the webs cast 
on at the back are sunk in the concrete of the culvert. 
The manner of fixing will be clear by reference to Fig. 1, 
where the conductor, composed of three strips, is shown | 
gripped by the clamp N, bearing on the straining bar S, | 
with the porcelain insulators P interposed. The ad- | 
joining clamp M serves to bind the strips in contact with 
the copper conductor C to which the cable is attached. 
This connector, shown in Fig. 4, is of cast copper, the | 
cable being sweated into the cylindrical part and the flat 

portion being clamped, as described, to the copper con- | 
ductor. All cables leading out of the culvert are drawn 

through separate iron pipes. The three insulated pilot | 
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Fic.2 
FEEDER JUNCTION BOX 
wires leading into the station are formed into one cable | 
for convenience, W, Fig. 2. | 
The connections for service wires are made by small | 
plates bolted to the strip conductors, as shown in Fig. 7, | 
the wire being sweated into a boss on the top plate. A | 
service box for two houses is shown in plan in Fig. 6, 
where I I are the insulating supports and C C the con- 
nectors. The culverts are either Yin., 15in., or 20in. wide, 
according to whether three, five, or seven conductors are 
required. The cost of laying 100 yards of double conductor 
of bare copper on insulators in a culvert is estimated at 
about 103. per yard for an 18in. by 12in. culvert in brick- | 
work and cement, and replacing pavement, and about 
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| position on rails in the 
| south nave, anditis shown 
| at work daily. The elec- 
| tric current is conveyed 
| to the crane through two 
| insulated rails laid be- 


| metals. 


support each cell. A piece 
of lin. wood is placed on the 
insulators, and then a sheet 
of felt between the wood and 
the cell. There are seventeen 
plates toa cell, nine negatives and eight positives, and 
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| the capacity per cell is 350 ampére hours. The charging 


currentis supplied by a Crompton 42 kilowatt dynamo of 
110 volts and 380 ampéres, driven by a 12-horse-power 


| nominal gas engine by Crossley Bros. 


K - ; , | 
For larger capacities, as required in central stations | 
and electric testing stations, the cells are made up in| 





CABLE CONNECTOR 


lead troughs. The batteries at the Notting-hill, Kensing- 
ton, and Westminster stations, are fitted in this manner, 


| also those used by Major Cardew, at the Board of Trade. 
| The largest trough shown at the Exhibition measures 7ft. 


by lft., and contains 101 plates, capable of discharging 


| at the rate of 2000 ampéres. 


The electric crane exhibited by Messrs. Crompton is 
mounted in a conspicuous 


tween the permanent way 
These are of 
flat copper strip screwed 
on to wood rails of T sec- 
tion, resting on glass in- 
sulators. One insulated 
rail, either raised above 
or let in below the level 
of the roadway, and the 
return circuit by the 
metals, is the arrange- 
ment usually adopted. 
The manner of collect- 
ing the current is by 
carbon brushes or con- 
tact pieces—Fig. 10— 
dovetailed into a copper- 
plate, the same being 
jointed to a lever hang- 
ing from the body of crane 
asshown. A lead weight 
is fixed on the lever to give the requisite pressure between 
the carbon contacts and the rail. 

On the same spindle as the electric motor is a friction 
roller about 8in. diameter, which, when brought into 
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SERVICE JUNCTION BOX 
thus reduced twice between this and the motor. On the 


countershaft are two nests of friction cones, one for 
operating the travelling and one for housing the jib. The 
chain barrel is driven off this countershaft, and is put 
in or out of gear with its shaft by a clutch coupling. 
The operations of travelling, hoisting, and slewing can 
be performed simultaneously. Lowering is performed 
by the foot on the brake lever. The maximum load 
lifted is two tons, and the normal working load 20 to 
30 cwt., the motor taking 45 ampéres at 110 volts, and 
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FI. 7. 
SERVICE JUNCTION 


running at 1160 revolutions. The radius of crane is 
18ft., height of hoist 18ft. 6in., and speed of hoist ¢0ft. 
per minute. 

Ap electric capstan fitted with Crompton motor is also 
shown, sunk level with the floor as in ordinary work. The 
motor takes 45 ampéres at 110 volts, and 1050 revolutions 
when on full load. An electric chaff cutter, in operation, 
is also exhibited by this firm. 

The development of the dynamo and arc lamp, as 










| 
LEADD j 


Y CONNECTOR ("s 
PORCELAIN fa 
INSULATOR Ow 






































CROMPTON-HOWELL BATTERY CELL 


achieved by this firm during the last thirteen years, is 
shown by some very interesting specimens of lamps ard 
machines made and adopted in different years. An 
exhibit of this kind lends a great retrospective interest to 
the Exhibition. Amongst the specimens we may mention 
the Biirgin armatures with ten, eight, and six rings, 
adopted in the years ’81, ’82, and ‘83 respectively, the 
brush-holders arranged to be adjustable concentrically to 
the commutator, the first Crompton lamp of 1879, and the 
subsequent developments in the lamps of Cromptor- 
Crabbe. A differential arc lamp actually used at the 
Crystal Palace Exhibition of 1881, where it gave 10,000- 
candle power, is also on exhibit. The measuring instru- 





contact with the face of the 2ft. fly-wheel on the next 


ments introduced by Crompton and Kapp in the year 
1883, and now in extensive use, are here shown with the 
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jatest improvements. The central station works carried 
out by this firm are the Kensington and Knightsbridge 
Company, Notting-hill, | Westminster, Northampton, 
Southampton, and Birmingham Electric Supply Com- 
anies. A large plan is shown of a projected central 
lighting station for the Strand, designed by Mr. Crompton 
in 1883, in which the total boiler-power was to be 4800- 





CELLULOID SEPARATOR 


horse power ; total engine-power, 4680-horse power; and 
total candle-power, 720,000, and over thirty 1000-light 
dynamos employed. 

“The automatic projector shown in action nightly at the 
firm's stand in the nave, burns automatically with 
absolute steadiness. The carbons are placed horizontally 
—Fig. 11—and the light is thrown from the crater 
formed in the positive carbon, past the negative carbon, 
which is of smaller diameter, on to a mirror reflecting the 
beam. The carbon holders are mounted on blocks, 
through which pass right and left-handed screws, keyed 
together, as far as their rotating motion is concerned, by 
the sleeve and pin at S, but with a small distance 
between their ends at the centre, so as to allow for a 
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Fig. 1O—TRAVELLING CONTACT ON ELECTRIC CRANE 


little end play of the screw on the positive side necessary 
to strike the arc. The carbons are fed together by the 
action of the shunt coil armature on the ratchet wheel R, 
which by a “ make-and-break "’ action it causes to rotate, 
and with it the right and left-handed screw. The arc is 
struck by the action of a series coil. The apparatus can 
also be hand-fed by turning the milled nut at the end. 

One of the most interesting experiments shown is the 
short circuiting of a large accumulator cell of sixty-one 
plates, the current produced being about 3000 ampéres, 
and producing a powerful magnetic field around the solid 
inch conductor, which does not take many seconds to 
become perceptibly warm. 

In the machinery annexe Messrs. Crompton show one 
of their 130 kilo-watt central station dynamos coupled 
direct to a Willans compound engine. The dynamo is 
four-pole and shunt-wound, with horizontal limbs, the 
cores and pole pieces being of forged iron, and the whole 
mounted on gun-metal brackets bolted to the bed-plate. 
The armature is built up with Crompton bars, the advan- 
tage of which in suppressing eddy currents has been 
well recognised since their introduction, and the wind- 
ing is that known as the series winding, in which the 
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CROMPTON AUTOMATIC PROJECTOR 


clectro-motive force of the several turns is summed up. 
This method of winding entirely does away with the 
effect produced by a number of coils in parallel, such as 
obtains in parallel winding where the work is periodically 
thrown on to one set of coils, owing to the unequal 
development of electro-motive force in different parts 
of a revolution. The machine works up to 600 ampéres 
at 280 volts. The end connectors to these bars are 
very ingenious, and the various parts of the armature, 
such as the gun-metal ribs and spiders for keying 
the core to the shaft, the copper castings for commu- 
tator sections, gun-metal bushes, &c., form a most 
luteresting portion of this exhibit. 

A system of accurate measurement of low resistances 
and calibration of current meters was introduced by Mr. 
Crompton in 1887, depending upon measurements in 
the first instance of electro-motive force by the potentio- 





meter method. The details have been very carefully 
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worked out, and have led to Mr. Crompton recently 
establishing a laboratory at Kensington Court, equipped | 
with all the necessary appliances for carrying out tests 
and reporting upon the conductivity of specimens of 
copper, the magnetic qualities of iron and steel, the 
insulation resistance of materials used for covering 
electric conductors, arc light carbons, quantitative tests 
of accumulators, the calibration of direct current indica- 
tors to 3000 ampéres, potential indicators to 2000 volts, 
and the certification of registering or Coulomb meters. 
A fully equipped testing room is shown at the Exhibition, 
and is well worth inspection by all interested in the 
methods adopted. A potentiometer constructed with 
four metres of wire of high specific resistance stretched 
on a flat board is used for all tests. The contacts at the 
end of each metre length are all knife-edge contacts, and 
the movable contact is provided with a fine screw ad- 
justment and vernier reading to ;;45 partofavolt. Two 
accumulator cells are circuited through the wire of the 
bridge or potentiometer, so as to give one volt fall on 
each metre. By this device the actual number of volts 
balanced against the potential on the wire is read off in 
volts on the vernier, and no calculation required. A 
Clark’s standard cell is used as a basis of comparison, 
and a dead-beat D’Arsonval reflecting galvanometer is 
employed. For high potentials a high resistance is used, 
and the potential measured off a known proportion of 
the resistance. For the measurement of low resistances 
the potential is measured at the ends of a known 
resistance in series with that to be measured, and a direct 
comparison made. Amongst the apparatus are a 
standard one-tenth of an ohm to carry 10 ampéres, used 
for measuring current by the difference of potential at 
its ends ; a mercury resistance trough used in the calibra- 
tion of current indicators from 100 to 3000 ampéres; a 
standard ohm of platinoid to carry one ampére, and a 
vice to hold current indicators during calibration up to 
5000 ampéres. Too much importance cannot be attached 
to the correct standardising and certifying of electrical 
measuring instruments, now that the supply of electricity 
is on such a scale as to make small percentage errors in 
instruments result in such large pecuniary differences, 
one way or the other, for producer and consumer. 








THE NEW WATER TOWER AT WORMS. 


DvRING 1889-90, the city of Worms, in Germany, built the water 
tower, which is illustrated in the accompanying cuts, which 
appeared in the Centralblatt der Bauverwaltung, and the Engineer- 
ing Record. The water supply flows by gravity from the Rhine 
river thrcugh a deep main, 5580ft. long and 15:8in. in diameter, 
to a pump well, whence it is lifted to a sand filter, and after 
passing through the covered filter beds, is forced into the city 
distribution system. A water tower of 42,300 cubic feet capacity 
keeps this distribution system under a uniform pressure and 
equalises the fluctuations in consumption. Since there are no 
natural elevations in the vicinity where a masonry reservoir could 
be constructed, it became necessary to use an iron tank supported 
by a tower of the form shown in the illustration. This has been 
constructed at the highest point of the city, and will ultimately 
be at the intersection of five broad avenues, which are now under | 
construction. 





R AT WORMS 





Although tke structure is for essentially practical purposes, 
the city authorities decided that on account of its great size it 
ought to have a pleasing appearance. Hence the style and 
materials were chosen to conform with the Romanesque type, for 
which the city is noted. The place where the tower is erected has 
an elevation of 63°6ft. above the water level in the river, while the 
lowest point in the city is 15ft. above the same mark. 

e cross section of the tower is everywhere circular; the 
basement has a diameter of 66:9ft., at the supporting ring the 
diameter is 50°8ft., and at the entablature it is 57°3ft. The 
exterior is relicved by six buttresses, one of which containsa 
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SECTION A-B. 


winding stairway leading to the roof. From the level of the 
ground to the supporting ring is 69-5ft., to the top of the entab- 


| lature 103ft., and to the highest point of the roof, 190ft. The 


upper part of the tower, from the supporting ring tothe entabla- 
ture, presented special difficulties in design, since the height of 
this portion rendered two stories unavoidable. Consequently the 
projecting walls were made*double above, as indicated in the 
section G H, and brcken by windows and oriel towers. This 
construction permits of a sixteen-sided roof, 33°3ft. high, crowned 
by an octagonal tower, 53-8ft. high. 

The ground at this point is loess, an alluvial deposit of clay, 
lime and sand, of a loamy nature. This is 33ft. deep and 
rested on a solid stratum of gravel. The foundation was carried 
down to the gravel, and consists entirely of concrete. The 


| masonry from the foundation to the supporting ring is of coursed 
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rubble. Above that elevation, the inside wall is of brick, while 
the entire outside is formed of dimension stone. The socle and 
open stairway of the small tower are of basalt. The lower storey, 
buttresses and all mouldings are in red sandstone, and the 
remaining parts of a yellowish-gray sandstone. The winding stair- 
way is of a hard sandstone, and the stones project 74in. in the 
surrounding masonry. 

The framing of the roof is formed of wrought iron. This is 
covered with a plank sheeting on which is a layer of paper, between 
the wood and the glazed tiles forming the outside finish. The 
inside of the roof from the walls to the small platform, which is 
indicated in the figure, is covered with plaster rds to prevent 
the formation of ice as far as possible. The covering of the small 
dormer windows and cornices is formed from stamped sheet 
copper, and copper cables are provided for protection against 
lightning. 

The diameter of the cylindrical water reservoir is 40°3ft. its 





SECTION E-F 

height to the rim 30ft., its depth of water 28-9ft. Including the 
curved bottom, the entire height of the tank is 36°8ft. The inlet 
and outlet pipe has a diameter of 1°31ft., and the overflow pipe 
has a diameter of 0-66ft. The connections of these pipes at the 
bottom of the tank are made through packing boxes, to allow 
for contraction and expansion. The two pipes are joined just 
below the tank by a valve for use in emergencies. 

The total pressures calculated under the most unfavourable con- 
ditions were found to be as follows:—On the earth, 59-21b. per 
square inch ; on the stone masonry, 71 lb. to 86 lb. per square inch ; 
on the brick masonry, 114 lb. to 128 lb. per square inch. 

This tower was put in use in September, 1890, and has been in 
satisfactory service since then, according to City Engineer 
C. Hofman, who was the designer of the structure. Including the 
purchase and laying out of the land, the cost of the tower 
amounted to about £10 600. 








A NEW BRIDGE ACROSS THE SEINE. 


As part of their scheme for perfecting the ways of com- 
munication in Paris, which has been steadily carried out 
for twelve years past, the Municipal Council have just 
sanctioned the construction of a new metallic bridge across 
the Seine. In doing this they have acted with praiseworthy 
promptitude. Two months ago, M. Yves Guyot, the late 
Minister for Public Works, examined and approved the 
scheme, and it has now been adopted in all its details by the 
Municipal Council, who will put the work in hand at once. 
The Pont Mirabeau, as it will be called, is destined to com- 
plete the great circular artery which has been made between 
the exterior boulevards and the fortifications. It will cross 
the Seine 500m. from the Pont de Grenelle and 1 kilom. 
from the Pont-du-Jour viaduct, thus uniting the Javal 











quarter with that of Auteuil. The bridge has been designed 
by M. Résal, an engineer in the service of the Ponts et 
Chaussées, who has already distinguished himself by some 
remarkable works at Nantes. In making his design M. Résal 
has endeavoured to get rid of the hindrances to traffic which 
are afforded by the existing bridges. The embankments of 
the Seine are not sufficiently high to allow of bridges being 
constructed upon the ordinary system that shall afford easy 
access to vehicular traffic without interfering with the 
navigation. The Pont Neuf was designed with a view to 
giving plenty of room underneath, but to do this it was 
necessary to make a steep approach, which is very incon- 
venient for vehicles. The Pont de ]’Alma, upon the other 
hand, is constructed with more regard to the passenger 
traffic, and at exceptionally high-water mark vessels cannot 
pass underneath. In order to overcome these difficulties 
M. Résal has had to create a bridge of special design. The 
bridge will be constructed something upon the cantilever 
principle, since it will rest upon two piers and will meet in 
the centre. Its stability, however, will depend upon an 
adjustment of weight like that of a huge crane. The long 
arm meeting in the centre will be of light construction, and 
to compensate for its weight the short arm received by the 
abutment will be specially heavy. This type of bridge has 
been named the “ arcs equilibrés.” The central span will be 
100m. in length. The bridge will be constructed of either 
soft steel or cast iron, at an estimated cost of £92,000. 








City aND GUILDs oF Lonpon INsTITUTE.—The annual meeting 
of the governors was held on Wednesday. The report showed 
that the income for the past year had amounted to £30,940, 
made up as follows:—The amount voted by the council for the 
central institution at the beginning of the year was £12,000, 
and the expenditure £11,489; the students’ fees amounted to 
£4086, and the net cost of the institution, after deducting the 
students’ fees, &c., was £7403. The amount voted by the council 
for the maintenance of the Technica] College, ~ fe mtn was 
£8794, and the expenditure there had been £8786. The students’ 
fees amounted to £3032, and the net cost of the college, after de- 
ducting students’ fees, &c., was £5754, 
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WILSON’S GAS OVEN AND REDUCING GRATE. 


In connection with the recent Building Exhibition we 
referred to the gas oven made by the Wilson Engineering 
Company, of Holborn, and now append vertical and hori- 
zontal sections showing the construction. The oven itself is 
a box, the sides and top being cast with gills or flanges for 
absorbing heat from the channels which they form with the 
steel plates butting against their ends, while the space between 
these steel plates and the outer casing is packed with asbestos 
or slag wool. The consequence is that the products of com- 
bustion are kept perfectly free from the oven, while all the 
heat is radiated into the interior; and, though there may be 
a temperature of 400 deg. inside, that of the kitchen is not 
materially raised. The curved radial-arm gas burner—shown 
in both views, dotted in the plan—is arranged to open and 
close the valve, so that when it is near the door there is 
only a pilot flame, and more and more gas is turned on 
as the arm is pushed back towards the position shown 
in the plan. An alternative arrangement consists of a 
fixed Bunsen atmospheric burner, which gives great 
heat with very slight consumption of gas. In either case, 
thanks to the gills and lagging, when the oven is once 
heated to the required degree, the gas valve may be nearly 
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WILSON’S GAS OVEN 


closed, but the temperature is maintained at a practically 
constant point for a considerable period. In both cases, also, 
the air for supporting combustion is heated in the chamber 
underneath the burner before being permitted to mingle with 
the gas, so that combustion is very perfect. The floor on which 
the gas jets impinge is made of fire-clay tiles. From the com- 
bustion chamber the gases pass along the channels—the object 
of this division of the flue being to distribute the heat uniformly 
—up one side of the oven, over the top and then down the other 
side, making their exit by the pipe shown in the plan, with- 
out entering the interior of theoven. This oven will perform 
that most delicate operation of the culinary art, baking 
pastry, which it is asserted may be “nicely browned” with- 
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WILSON’S REDUCING GRATE 


out being burnt. The ledges shown in the cuts are for 
receiving trays with the articles to be baked, which trays are, 
to insure the best results, gradually transferred from the 
highest to the lowest position; or the highest will serve to 
keep hot the already baked goods. 

The fire grate of the Wilson kitchener, shown by the 
annexed section, is adjustable according to requirements by 
the bars being raised or lowered. The pivot has a little play 
in its bearings, so as to permit the front bars being made less 
curved than would otherwise be necessary. The pawl is 
weighted so as to remain engaged in each successive notch of 
the rack ac the bars are raised, while to lower them it is only 





necessary to lift the pawl. 
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THE INSTITUTION OF CIVIL ENGINEERs, 


ELECTRICAL-MEASURING INSTRUMENTS, 

At the ordinary meeting on Tuesday, the 26th of April, whe 
the chair was occupied by the president, Mr. George Beckion 
the paper read was on ‘‘Electrical-Measuring Instruments,” }y 
Mr. James Swinburne. i | 

The rapid development of electric lighting had called into exist. 
ence a number of measuring instruments designed expressly for the 
use of electrical engineers. This paper consis mainly of g 
critical description of these instruments. Although Volt-meters 
and are generally differed in their windings only, it was 
advisable to design volt-meters to read clearly over a small part of 
their scale, while ampére-meters should be equally legible through. 
out the whole of their ranges. All volt-meters and ampére-meters 
should be direct reading ; turning milled heads and co-efticients 
were not admissible in modern electric light instruments, Volt- 
meters should absorb as little power as possible, as every watt 
taken was equal to the interest on £1. Horizontal dials ang 
suspension fibres or compass points were to be avoided. ‘The 
simplest soft iron instruments contained a small needle inside a 
coil. The needle tended to arrange itself in the axis of the coi] 
the torque being opposed by gravity or springs. Instruments 
of this type had been made by Miller, Crompton, Statter, Lord 
Kelvin, and otbers. In Cunynghame’s form the solenoid had 
an iron core. In the Schuckert, Walsall, Evershed, and 
Hartmann and Braun instruments, the soft iron needle moved 
laterally into a stronger field, the field being modified by 
suitable fixed iron cores, The attraction of a solenoid upon a 
small soft iron core was utilised in volt and ampére - meters by 
Lord Kelvin, Kohlrausch and Dolivo-Dobrowolsky, and Ayrton 
and Perry. The inventors last named employed their twisted 
strip to give large readings. Messrs. Crompton and Kapp in 
England, and Elihu Thomson in America, had made instruments 
whose readings depended on the relative intensity of field pro- 
duced by solenoids with and without iron cores, 

Permanent magnets fell into undeserved disrepute a few 
years ago; but it was now more generally reali that they 
could be safely employed in instruments of the highest class, 
Carpentier, and Ayrton, and Perry used permanent magnets for 
= a constant controlling field in 1881, but Lord Kelvin’s 
amp-counter was one of the few survivors of this class, 
Instruments with permanent needles were made by Paterson and 
Cooper, Latimer Glark, Muirhead and Co., and Siemens. The 
moving coil was used in Weston’s instruments alone, though the 
Deprez-D’Arsonval galvanometer might almost be called an electric 
light instrument. The Weber dynamometer survived in the Siemens 
dynamometer and in Lord Kelvin’s balances. The Cardew and one 
form of the Ayrton and Perry instrument depended on the expansion 
of a fine platinum iridium wire heated by the current to be mea- 
sured. Electrostatic volt-meters were made by Lord Kelvin and Swin- 
burneand Co. The meter was by far the most important instru- 
ment, as the whole profit or loss of a station depended on its accu- 
racy. The accuracy of a meter, within 1 per cent. or so, should be 
guaranteed, as a very small error made a large variation in the 
profits of a station. e chief faults in commercial meters, besides 
inaccuracy, were :—(1) Not starting until a large load was on ; (2) 
absorbing power in shunt circuits; (3) absorbing power in the 
main circuit and reducing the light of the lamps; (4) getting out 
of order through the use of mercury ; (5) needing frequent wind- 
ing up; (6) wearing out through rapid movement of working 
parts ; (7) stopping on account of insects or damp ; (8) costliness, 
Chemical meters had been used by Edison abroad, and by Wright 
in this country. 

The majority of meters consisted of motors driving brakes of 
various kinds. The laws governing the brakes commonly used 
were not very well understood, and some forms of motor meter 
appeared to be inaccurate. Faure first used one-turn motor 
meters, and he had been followed by Ferranti, Edison, Borel, 
Miller, Teague, Perry, Weston, Hookham, Hartmann, and Braun, 
and many others. The Ferranti meter for direct currents had a 
permanent field and an armature in the main circuit. Fluid 
friction regulated the speed. The Hookham meter had a ¥ 
manent field magnet and an armature of several turns with a 
double commutator dipping into mercury, and a Foucault current 
brake. The Hartmann and Braun had a one-turn armature, 
arranged as in Faraday’s disc experiment. The Perry meter 
had a one-turn, or disc-armature completely submerged in 
mercury, and a very efficient Foucault-current brake. Joule 
meters, or watt-meters, as they are often called, had the dis- 
advantage of wasting power, and this might outweigh any 
benefits due to extra accuracy. In the Thomson-Houston meter 
the field was produced by coils in the main circuit, while the 
armature of high resistance was in shunt. Magnetic Foucault- 
current brakes were employed. The Hummel meter was on the 
same principle, but had an electro-magnetic brake which converted 
it into a Coulomb meter. The Shallenberger alternating-current 
meter had a small double-current motor, the rotation of which was 
retarded by an air brake. The Wright meter depended on a 
different form of alternating-current motor. The Ayrton and 
Perry clock meter had been put into commercial shape by Aron, 
and was one of the most successful types. Two clocks were con- 
nected by differential gear. One was made to keep bad time, 
gaining or losing according to the current. The differential gear 
registered the difference caused. 

A numerous class of meter consisted of a watt meter or ampire 
meter with a clock and feeling mechanism. The various mechanical 
methods of carrying out this idea were numberless, and did 
not need separate description. Meters of this class had been 
brought out by the Brush Company, Brillié, Cauderay, Frazer, 
Hartmann and Braun, Lord Kelvin, Siemens, and many others. 
The only form of heat-engine meter that had been developed was 
that due to Forbes. The main current heated a small coil of wire, 
and the draught of hot air produced rotated a small propeller 
windmill, and this worked the index train. 

The discussion upon the above communication was commenced, 
and it was stated that it would be continued on Tuesday, May 3rd, 
when, in consequence of other arrangements, it must be concluded, 
and when there will be a ballot for three members, twenty-nine 
associate members, and one associate. 

The President and Council then proceeded to the libraries, 
where the usual monthly reception was held, and where there 
had been arranged a collection of various kinds of electrical meters. 
These will for the most part remain on view for another week. 








FaTaL RaILway ACCIDENT IN AUSTRALIA.—A terrible railway 
accident occurred on Wednesday on the Western Railway at 
Bathurst. Nine persons were killed and eleven injured. It was 
the worst disaster of the kind yet recorded in the history of the 
Colony. The locomotive attached to the train was one of the 
heavy American Baldwin type, and it is stated that the great 
weight of the engine itn the rails and threw engine and 
carriages. 

CHESTERFIELD AND MIDLAND COUNTIES INSTITUTE OF ENGINEERS 
AND MIDLAND InsTITUTE OF MINING, CIVIL, AND MECHANICAL 
ENGINEERS.—A joint meeting of these institutes will be held at 
Sheffield on May 3rd. The special subject for consideration will 
be “Colliery Haulage.” B the kindness of the proprietors and 
managers of the Aldwarke Main Coilieries and the Thrybergh and 
Kilnburst Collieries, the haulage systems at those places respec- 
tively may be seen in operation, and short descriptive papers 
thereon will be printed for the information of the visitors. It 
would be scarcely practicable and certainly inconvenient to visit 
both the Aldwarke and the Thrybergh-Kilnhurst Pits. Each 
visitor should therefore declare which excursion he prefers to join. 
Mr. C. E. Rhodes or his representative will take charge of the 
Aldwarke Main party, and Mr. W. Hargreaves will meet and con- 





duct the Thryhergh party. Light refreshment will be provided at 
both places, 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions 0) our 
correspo 








HOW A LOCOMOTIVE ENGINE IS PROPELLED. 


Srr,—The drawing-board solution of the problem treated mathe- 
stically by Mr. Anthony S. Bower on paye 320 is as follows :— 
wtieen the angle of connecting-rod for the instant of maximum 

locity of the piston, required the ratio of length of rod to length 
" crank and the simultaneous angle of crank. 
is Let EB H be the angle of connecting-rod, draw B A perpendicu- 
lar to EB, take BA any length, draw AD normal to BH, and 
DE parallel to A B, and EA cutting BH in C. Draw AG, the 
centre line of the engine, perpendicular to B A, and intersected by 
BH produced, in a point, say K, not included in the figure. The 
ratio of rod to crank is C K to C A, and C A is the position of the 
crank at the instant. The figure is drawn, say, for the ratio of 4 
to 1, the usual proportion, and the angle between crank and con- 
necting-rod is less than a right angle by the amount C A D, 











This solution is mathematically exact, and the proof is as 
follows :—If A B be a maximum, the instantaneous motion of the 
point B must be in the direction H B, and the instantaneous radius 
of B must, therefore, be norma! to H B, in the direction BF. Now, 
AC produced cuts B F at, say L, not included in the figure, and 

ED:BE:: BA: AK:: AE: A 


therefore K L, not in the figure, must be parallel to A B, and L is 
the instantaneous centre of motion of the connecting rod. 
I gave this solution twenty-two years ago. Its only value lies in 
the criterion introduced to determine when BA is a maximum. 
April 25th. J. MACFARLANE GRAY, 





BALANCING MARINE ENGINES AND THE VIBRATION OF 
VESSELS. 


Sir,—Mr. Yarrow’s paper on the above subject is interesting 
alike to the engineer and others who are in the habit of using 
steam vessels as a means of transit. Your editorial remarks point 
out the value of the suggestions from an engineer’s point of view, 
being the result of actual experiment and personal observation ; 
your apt remark that he has cleared up some mysteries, and 
dissipated some errors, is the germ of the whole. It is always 
difficult to reconcile some of the statements made by the mathe- 
matical scientist in propounding his particular theories, whilst it 
is always refreshing and pleasing to digest facts related in under- 
standable terms by the capable practical engineer. The fallacious 
theory that the propeller is one of the main causes of vibration 
has been dissipa’ by Mr. Yarrow’s actual experiment; thus 
practically proving the action of the screw propeller to be more 
nearly analogous to that of the common screw: further he has 
placed the cause of vibration as being due to the action of the 
unbalanced parts of the engine, These are important points well 
worth the attention of all, being in fact, starting points for the 
consideration of the remedy. 

Mr. Yarrow’s methods for neutralising the evil effects of vibra- 
tion by means of bob weights have undoubtedly proved successful, 
being the result of actual experiment; but whether this system is 
the best that can be adopted is another question, and deserves 
very careful consideration. 

It is obvious that bobweighting must absorb power, and become 
a retarding influence against the rotation of the shaft. Viewed in 
this light, we may ask—lIs it possible that this system of counter- 
balancing may be attained at too great a cost! Example—Mr. 
Yarrow’s calculations, having reference to his method of balancing 
the parts of a triple-expansion engine, result in the application of 
bob weights of an aggregate weight of 4131b. in one case, with 
3fin. stroke, and, say, 350 revolutions of the shaft per minute; in 
the other case 134 1b., with 5in. stroke, and the same number of 
revolutions, the horse power absorbed thereby being equal 
to 3-horse power per minute; and if we take into account the 
great friction of the excentrics, we may broadly reckon that in his 
= case 44-horse power is required to pay for the counter- 

lancing effect. Is it worth it?! 

The major cause of vibration in a steam engine is, undoubtedly, 
the erratic movements of the connecting-rod ; all minor causes of 
vibration being absorbed by it. If we can set up a balance or 
neutraliser to absorb these excessive vibrations—moving con- 
centrically with the centre of shaft—then we can save the expendi- 
ture of the horse-power absorbed by bob weights. Can this be 
done? Only actual experiment can answer the question. What 
would be the effect of making each crank cheek into a disc, pro- 
vided with a heavy rim—said discs may be as large as the crank 
pits would permit. In any case the centre of gravity of the rim 
would be well outside the circle described by the crank pin, 
thereby enabling us to provide a centrifugal force greater in 
magnitude than the effort of the connecting-rod when its centre of 
gravity is moving in its appointed path during one revolution of 
the shaft. All minor balancing of crank-pin, a portion of the 
connecting-rod, excentrics, reversing motion and valves could be 
— for well within the rim, and near to the centre of the 
shaft. 

This method, if feasible as a means of overcoming vibrations, 
would be of immense advantage in many way ater speeds 
would be attainable with steadier running ; the evil effects of the 
dead centres would be mitigated; the inertia of reciprocating 
parts would be overcome, and many other — obvious advan- 
tages, whilst the extra dead weight on the crank shaft would be 
very instrumental in counterbalancing the thrust of the pistons on 
the top and bottom centres. Perhaps Mr. Yarrow may continue 
his investigations ; if so, he may be inclined to test the possibilities 
of the suggestions made. _It is impossible in a letter to touch upon 
everything. Still one point seems deserving of special attention 
in connection with steam engine construction, that is, to keep the 
centre of gravity of the mass of the connecting-rod as low down as 
possible, thereby bringing the effect of that centre as near the 
centre of shaft as is a age even at the expense of extra weight 
at the bottom end, likewise to increase the actual weight of the 
shaft itself, to act as a counterpoise to downward and upward 
thrust on the crank pin. I have avoided trenching upon other 
points for the sake of confining myself to the question of bob- 
Weights versus some other method, and trust that I may have 
accomplished my object. JOHN Batey, 

Dublin, April 22nd. 





SPEED IN THE NAVY. 


S1r,—Your editorial in last week’s issue headed ‘Speed in the 
Navy” has been read by me with great interest. The cause, how- 
ever, you assign to the falling off in a vessel’s speed in shallow 
water is not a correct, ith reference to the paper read by 
Mr. W. H. White, at a recent meeting of the Institution of Naval 
Architects, and the discussion thereon by Messrs, Watts, Laird, 





Thornycroft, Martell, Froude, Seaton, Denny, Biles, Yarrow, 
Admiral Boys and De Horsey, all admitting the fact that vessels’ 
8 8 become reduced in shallow water, I was utterly surprised 
that not one of the afore-mentioned gentlemen could give an 
adequate reason for it. It was my intention at the time to enter 
the discussion, but among the numerous men of note who offered 
to speak, I was overlooked. But with your kind permission I will 
give the true reason for the above action of vessels in shallow 
water, and communicate them through the columns of your 
valuable paper. 

It is a very strange thing that scientific men overlook and pay 
no attention to simple facts. The reason for afore-mentioned 
phenomenon is very simple indeed, and I am astonished that naval 
architects have not paid greater attention to the matter, as a great 
part of it falls in their line of business, Whenever a vessel moves 
in water of not sufficient depth, the water cannot rise vertically 
at the stern of the vessel in time to refill the void caused by its 
passage. It is not so much the water closing in at the sides of a 
vessel's stern that gives back some of the energy expended in 
moving it at the bow, but the water that rises vertically at the 
stern, that has the tendency of lifting the vessel up, that does it. 
Very full ships cannot be much benefitted by this rising water, and 
short vessels, especially at high speeds, will ‘‘ squat” down at the 
stern, and the water that must rise up will rise up behind the 
vessel. The vessel’s screw propeller is also most seriously affected, 
because the water does not rise fast enough to get “solidly” upon 
the entire screw surface. The result is that only the lower blade 
surfaces will come into use propulsively, and the slip is corre- 
spondingly increased, The detrimental actions are therefore of a 
two-fold nature—first, the resistance of the hull, at a given speed, 
is greatly increased; and second, the screw efficiency is greatly 
reduced, owing to the increase of slip which naturally follows the 
increased resistance of the bull. 

All these facts are fully evidenced by the greater squatting, 
for equal speeds, of the vessel’s stern in shoal water than in deep 
water, and by the difficulty of steering the vessel, owing to the 
fact of the water not getting solidly to the entire rudder. The 
greater the speed of a vessel and the less the depth of water 
beneath it, the greater becomes the resistance of the hull, the 
greater also becomes the slip of the screw due to the greater 
resistance of the hull and to the entire screw not acting in solid 
water, and the greater also becomes the squatting of the hull 
and the wilder the steering. 

If the void created by the passage of the vessel through the 
water was filled up by water rushing in horizontally instead of 
vertically, then shoal water could not produce the foregoing 
effects; but as it is an indisputable fact that such effects do exist 
or are produced, therefore it is a sure proof that the water of 
replacement at the stern of a vessel that gives back the energy 
expended at the bow must come up vertically from beneath, and a 
depth which may not be injurious at one speed may become so at 
a greater speed. The detrimental consequences of too shoal water 
thus become more and more marked as the vessel’s speed increases 
and as the depth of water beneath the vessel decreases. 

De Key —— E.C., ALEXANDER VOGELSANG, 


SEWER DIMENSIONS. 


Sir,—I presume that the query of your correspondent ‘‘C. S.,” 
contained in last week’s issue, is prompted by the reference I made 
to the subject of Mr. Knichling’s experiments and formule in a 

per on ‘‘Modern Sewage Precipitation Works,” read by me 
9 sl the Civil and Mechanical Engineers’ Society last month. In 
the discussion it was conceded that our present methods of 
computing the dimensions of sewers on the combined system may 
justly be termed ‘‘rule of thumb.” They are devoid of a scientific 
basis, and Mr. Knichling deserves infinite credit for the rare 
degree of thoroughness with which he has investigated the subject. 
He first of all endeavoured to establish the relation between the 
maximum intensity of the rainfall and its duration, which, of 
course, will vary in different countries and localities. The 
intensities in inches per hour obtained from the local rainfall tables 
of Rochester, N.Y., were plotted as ordinates, and the correspond- 
ing time of duration in minutes as abscissw. The curve consists 
very nearly of two straight lines, forming an abrupt angle at a 
point corresponding to an intensity of 0°87in. and a duration of 
one hour. The following formule were deduced, where y = 
maximum intensity in inches per hour, and ¢ = duration in 
minutes :— 

y = 2°10 — 0-0205 ¢ (for periods under 1 hour). 
= 0°99 — 0°002 ¢ (for periods from 1 hour to 5 hours). 

Let the constant 2°10 be called (2) and the constant 0:0205 
called (c). 

Further, let A = magnitude of drainage area in acres. 

= m = proportion of impervious surface on said area, 
which is practically the same as the propor- 
tion of rainfall discharged during the period 
of greatest flow. 
maximum intensity of rainfall in inches per 
hour. 
duration in minutes of such intensity. 
a constant. 
sewer discharge in cubic feet per second. 
then (1|)}Q=mAr. 
(2)m=at. 
(3) r=b-—ct 
And substituting for m and r we obtain : 
(4)Q=atA(b-ct). 

And for the usual condition under which Q would become a 
maximum we have: 

(5)a A (b-2ct)=0, 


r 


t 
a 


whence t= 
Ze 

Now, with the constants / and c, as found by Mr. Knichling for 
Rochester, the duration / of heaviest rainfall, which will cause Q to 
become an absolute maximum, is: 

_ + 
2 x 0°0205 
The formula for Q was verified by a very large number of automatic 
gauge records obtained in thirty-five parts of the city, including a 
great number of severe storms, and the actual discharge agreed 
very closely with the formula. 

It is to be hoped that Mr. Knichling’s example may be followed 
by similar exhaustive experiments and investigations on the part of 
English engineers. It also seems desirable not only to 
distinguish between paved and unpaved drainage areas, but to 
determine as accurately as possible the percentage of rainfall which 
finds its way into the sewers on different kinds of geological forma- 
tions during the continuance of a storm. 

101, Leadenhall-street, E.C., ALBERT WOLLHEIM, C.E. 

April 26th, 


= 51 minutes, 





SCREW PROPULSION WITH NON-REVERSIBLE ENGINES. 


Sir,—With regard to the relatively small power required to 
obtain and retain the desired angle of properly balanced blades, I 
would mention that I have carried out experiments with a running 
model of an actual boat working in water, and operating in all 
respects as an actual boat would when driven by its own machinery. 
It worked always under the same conditions, being under cover; 
and being driven by clockwork, the power was applied for the 
same period at each trial, and with practically equivalent speeds 
of the screw shaft. I purposely left the reversing lever absolutely 
free to move or “‘throw back” into the centre position; but 
running at full pitch ahead or astern there was not the slightest 
—< at it in water if the boat was running or moored; but 
when held in air the blades and lever took the ‘centre position” 
instantly. This is worth noting. I also found that if the approxi- 


mately fiat blades were properly proportioned and balanced—on 
this point your readers will note Mr. Yarrow’s remarks in his 
splendid paper on vibration in your last—and the circumferential 
revolution and pitch angle suited to the desired speed, there was 
not the slightest perceptible ‘‘ twisting” action upon the water. It 
was as if the blades ‘‘ walked through it,” and in this respect at 
least comparatively frictionless blades must be better than those 
creating friction. 

As the pitch angle, so was—of course—the speed; the shaft 
continuing to turn in bnt one direction. Although the model was 
fairly heavy, the lever could be almost ‘‘ blown over” from full 
pitch one way to full ~itch the other while running, and the boat 
reversed thereby in half its length. I also made a model of a l4in. 
diameter screw working in water ; and could, at full speed, ‘‘ pull 
it over” with my little finger. As are the conditions, so will the 
blades be found to be to a certain extent correspondingly self- 
supporting. That is, with properly designed and balanced blades, 
the required ‘‘ holding conditions” will be greatly assisted by the 
blades being capable of suiting the conditions at the moment. 
Your readers would be ——- at the comparatively small 
amount of power required to hold blades of this description. They 
must distinguish between ‘‘holding the angle” merely, and 
thrust-block pressure, with which we have nothing to do. 

I have already mentioned that my experiments prove that a 
relatively trifling application of power is sufficient to obtain and 
retain the desired angle of properly balanced blades. It would 
now be easy—if it were necessary—to carry the whole thrust-block 
pressure through our hollow tail shaft, and modern engineering 
and materials could provide a tremendous margin of safety for 
even this purpose. But all we have to do is to “hold the angle,” 
and this has been done by our blade-holding gear in actual practice 
for many years. Who will deny its efficacy after the Calliope 
incident ? It may not have been so frequently used as was desirable, 
chiefly because—until now—the engines had to be stopped to 
operate it. It is necessary that a captain should “feel” and test 
the application of his ‘‘ propulsive area” while the engines are 
running ; and when the gear is operated day by day and properly 
lubricated—by special means I suggest, which will prevent friction, 
corrosion, and ‘‘jar” of any kind—there will be no danger of 
sticking. Properly shaped and balanced blades, under normal 
conditions, practically balance themselves and each other. All 
experiments—to be of any value—must be conducted on a running 
vessel, or model, driven by its own engines. If the Government 
—or any other owner—still insists upon fixed screws, it would pay 
to apply my gears on trial, to find the screw really best poral to 
average conditions, and then cast it into a fixed one. Would 
not this even be better than ‘‘ the Gleaner will be first tested with 
her own propellers, then with the prcpellers of her sister gunboat 
Gossamer,” &c. Why not those of many more, if this is a proof of 
suitability ? And even then, the one ultimately chosen might be 
the best fixture for Monday, of doubtful comparative value on 
Tuesday, and decidedly the worst on Wednesday. Sir, the screws 
must be capable of being suited to the vessel, on the vessel, and 
whilst working. All the water and air propellers of the Great 
Engineer are capable of alteration as to propulsive area in some 
form or another. RoBERT McGLasson. 

39, Dagnall Park, Selhurst, S.E., 

London, April 25th. 


BOILER EXPLOSIONS, FUEL ECONOMISERS, AND GREASE TRAPS. 


Srr,—I have to thank your correspondent ‘‘ Factor” for giving 
in a recent issue of THE ENGINEER some extracts from a little book 
on “‘ Engine and Boiler Management,” published by me some time 
ago. I think it is now generally concluded that the most sensible 
and economical plan of keeping boilers free from incrustation is to 
purify the feed-water before it is used, more particularly as some 
of the advertised remedies are impostures, and others containing 
acids, &c., are injurious to the boiler plates and fittings. Again, a 
remedy that may answer fairly well with one sample of water may 
be useless with another, and in any case the introduction of an 
anti-incrustator does not do away with the necessity of constantly 
cleaning the boiler. In some boilers, however, such as those with 
portable engines, feed-water heaters and filters are not yet much 
used. My objectin writing you is not to give a dissertation on this 
well-worn subject, but to make public the results of some experi- 
ments in removing incrustation from these boilers. 

Some time back, in the course of business, J had a large portable 
returned to me very badly incrusted, chiefly with carbonate of lime 
and gypsum ; after removing with a deal of trouble as much of the 
incrustation as could be conveniently got at, the engine was set to 
work again, but twicea week I introduced into the feed-water, by the 
advice of an American friend, small doses of refined petroleum ; 
this appeared to have a rotting action on the scale, for in about 
two months the boiler was perfectly clean. I have since treated 
other boilers with a like result ; in several cases, however, where 
the scale was of a different nature, not so much effect was produced. 
If any of your readers have tried petroleum, I think it would be of 
general interest if they would kindly communicate their results. 
I have used tannate of soda for some years, and although its 
effect will of course vary, for general purposes it can be recom- 
mended, as it is cheap, tolerably effective, and has no injurious 
effect on the boiler-plates. M. Powis Bate. 

Appold-street, E.C., April 25th. 





CAST IRON TEST BARS. 


Sir,—Engineers and architects who specify test bars to be run 
through their castings, believe that by so doing they obtain a sure 
method of ascertaining the strength and nature of a casting from 
which the bar is broken ; but my experience leads me to conclude 
that such impression is erroneous. In a series of tests made with 
bars broken off the casting, and with bars run separately but from 
the same ladle of metal, I found in every case that the former 
broke with from 10 to 20 per cent. less load than the latter; 
and bars cut from the body of the casting gave considerably better 
results than the test bars cast on them in the usual manner. I 
should be glad to have the opinion of any readers who may have 
studied the cooling of thin portions of a casting in the presence of 
a large body of molten metal. Another curious point, the 
reverse of what might be expected, was that in testing bars, say, 
2in. by lin., they gave better results when the thin edge—caused 
by the strip of metal—was put in tension and the thick edge in 
compression. This is probably due to the fact that the impurities 
rise to the top, and more than counterbalance the advantage of 
increased area, WALTER BaGsHAw. 

Batley, April 26th. 





THE IMPROVEMENT IN BELTING. 


Srr,—I have read ‘‘ Dormant’s” letter in your last issue, and am 
very much surprised at the writer’s experience in belting. I must 
confess that I disagree with him almost entirely. My experience 
teaches me that there kas been a wonderful improvement in belting 
during the last few years. ‘‘ Dormant” will perhaps forgive me 
when I say that the tone of his letter leads me to conclude that his 
knowledge of belting is more theoretical than practical. Surely he 
cannot have tried some of the very valuable substitutes for leather 
which the present markets supply, else he would doubtless find 
that the cost and durability of belt-driving is much more favour- 
able to the user at the present time than it was, say, a 
dozen years ago. I have charge of a considerable quantity of 
belting, driving various kinds of machines, but in nearly every 
instance I have been able to dispense with leather in favour of 
other kinds of belting, which is about 50 per cent. cheaper to 

urchase and its durability much greater. I will give you one 
instance. Nearly six years ago we erected an _ engine 
and some new machinery, and decided to have a double leather 
main driving belt, 12in. wide, running over pulleys 4ft. and 
5ft. diameter respectively. The belt was purchased froma very 





eminent manufacturer, the price being 2s. 8d. per pound, After 
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about twelve months’ wear the belt showed evident signs of decay, 
and a new one was got in readiness to take its place, not leather, 
but solid woven hair. On April 26th, 1888, the leather belt 
came asunder. The hair belt was put in its place, and still 
remains in good condition after four years of hard work. Now, 
Sir, the Jeather belt cost £17, and its existence was one year and 
seven months. The hair belt cost £9, has been working four years, 
and bids fair to be in middle life. 

I could give other instances in a similar strain, but consider this 
sufficient for my purpose, which is, that leather is not the best 
belting in a great many cases. I quite admit that leather in some 
places is better than any other material, such as fast and loose 
pulley work for example; but for straight main driving or other 
heavy work leather can with advan‘ be superseded. Leather 
belts are much more bulky than other kinds, and do not run so 
nice and even, at least this is the experience of Aw. 

Woodville, April 27th. oe 


THE JOHNSON SYSTEM OF UNDERGROUND CONDUITS. 

Stk,—In your issue of the 22nd inst., in which you give a de- 
scription of the above system of underground conduits, you say, 
“* Lead-covered electric cables are not intended to be used with this 
system of mains.” We wish to correct this statement, and to 
point out that we can use any kind of cable, and that in New 
York, where a great many miles of duct have been laid, nearly all 
the cables used are lead-covered as is the custom there. As 
regards the “difficulties of applying the system to the tortuous 
streets of our English cities,” we have special castings for sharp 
angles, and our small type of conduit with a diameter of 3hin. 
takes up no more room than an ordinary wrought iron pipe such 
as you mention, while it furnishes the same facilities for distribu: 
tion and access as the larger types. 

We fail to see in what way cast iron takes up more room under 
the pavement than bitumen. Surely the bare wire system which 
you mention requires considerably more space in proportion to the 
area of cable enclosed. 

THE INTERNATIONAL ELEcTRIC Susway Co., Lrp. 

39, Victoria-street, Westminster. 

April 26th. 


GOVERNMENT PATENT FEES. 

Sir,—It will probably be of interest to many of the readers of 
your valuable paper to knew that in his Budget the Chancellor 
of the Exchequer proposes a considerable reduction in the amount 
of Government fees payable on patents. 

At present the Government fees upon a patent for the first four 
years amount to £4, then, if the patent is to be maintained, £10 
per annum has to be paid for the fifth, sixth, seventh, and 
eighth years, £15 per annum for the ninth and tenth years, and 
£20 per annum for the eleventh, twelfth, thirteenth, and four- 
teenth years, making a total for the full term of £154. 

By the new regniations, whilst the initial payment of £4 will 
remain unaltered, it is pro to reduce the succeeding pay- 
ments or renewal fees, and to adopt the following considerably 
modified scale, viz.:—£5 for the fifth year, £6 for the sixth year, 
£7 for the seventh year, and so on, increasing £1 per annum up to 
the fourteenth year, making a total for the full term of £99, and a 
¢»msequent reduction in the total cost of £55. 

It is not expected that the new regulations will come into opera- 
tion until after September 20th next. 

19, Southampton-buildings, E. P. ALEXANDER AND Son. 

Chancery-lane, London, W.C., April 26th. 








AMERICAN ENGINEERING NEWS. 


Railways.—The Denver, Apex, and Western Railroad of Colo- 
rado will have four or five sections of line in the mountains worked 
on the Abt rack-rail system. This line will be for through traffic, 
and will be the first application of the Abt system to a through 
traffic in this country. The Chesapeake and Ohio Railroad has 
recorded a mortgage as security on the issue of bonds for the 
purpose of double tracking the main lines. The Chicago, Rock 
Island, and Pacific Railroad is extending its system through the 
Indian territory towards Henrietta, Tex. The Red River will be 
crossed by an iron bridge on stone piers. The Richmond and West 
Point Terminal system, one of the large southern systems, is to be 
re-organised as the Great Southern Railroad Co., the new company 
being formed by the consolidation of the Richmond Terminal Co., 
the Richmond and Danville Railroad Co., and the East Tennessee, 
bis and Georgia Railroad Co. The New York Central Rail- 

will erect extensive car and locomotive shops near Buffalo, 
N.Y., and will establish a town on the plan of Pullman, IIl., the 
new town to be called Depew, after the president of the road. The 
Canadian Pacific Railway will probably build a line from Regina, 
N.W.T., south to the United States frontier, to connect with a line 
of the Minneapolis, St. Paul, and Sault Ste. Marie Railroad, north 
from Valley City, North Dakota. Another Rocky Mountain line, 
through the Crows’ Nest Pass, is also projected. A large number 
of railway Bills affecting Manitoba and the western provinces is 
to be presented to the Dominion Parliament. 

Chicago terminals.—All the twenty-five lines of railways enter- 
ing Chicagc—owned by twenty-two companies—come in on the 
level, seriously interfering with street traffic in many places, and 
causing many accidents. The Atchison, Topeka, A Santa Fé 
Railroad has made arrangements with a terminal company to build 
a six-track elevated structure on the Atchison right of way, with 
terminal stations, &c. This road will accommodate five or six lines 
coming in at the south of the city. The Illinois Central Railroad 
will probably elevate its tracks, and the Chicago and North- 
western, the Chicago, Milwaukee, and St. Paul, and other lines 
have been considering the question of elevating or depressing their 
roads through the city to avoid present inconveniences and 
facilitate the more rapid handling of trains. Owing to thelow- 
lying character of the city, only elevated roads are practicable. 
Thecity authorities have at last taken steps towards aiding this much- 
needed improvement, and have appointed a committee to examine 
all the present routes, to carefully consider the best means to be 
taken to effect the desired results in a practicable manner, and to 
prepare a report upon temporary improvements, and upon a 
systematic plan for the elimination of all the level crossings by 
elevation or otherwise. The committee consists of three members 
who have appointed an engineer, and avery interesting report may 
be looked for. The terminal problem is becoming an important 
one in many of the large cities. 

Cellulose for warships.—A naval board has recently made tests 
of the efficiency of cellulose packing as a water-tight protection 
for warships, and as a result of the tests the material is to be 
applied to two of the battleships, a twin-screw cruiser and the two 
triple-screw cruisers, at a cost of about 1000 dols. per ship. 
Coffer-dams will be built on the inside of the steel hull, and will 
be filled with cellulose loosely packed, as the tests show it to be 
more efficient in that condition than when compressed in bags and 
tightly — The tests were made with shots from a 6in. rifle, 
the striking velocity being 1525ft. per second, and the penetration 
was only 18in. and 24in. Water tests of the coffer-dams were then 
made, and in the case of cellulose packed in bags there was but 
little obstruction to the continued flow of water through the shot 
holes. With the loosely packed cellulose, the flow of water 
through one shot hole, with a lead of 3ft., was 120 gallons, during 
the first hour, 74 during the second, and 53 during the third. The 
material consists of 14 parts of granular cellulose to 1 part of fibre. 
The recommendations of the board are as follows :—‘‘ The cellulose 
used in coffer-dams for obturating purposes should be packed loose, 
and great care taken to obtain the required specific gravity when 

cked, of 0°12. In packing the coffer-dams, compression should 

obtained by means of jacks or other appliances, by which the 
pressure is applied gradually and evenly. The cellulose should 
never be rammed or treated in a manner calculated to pulverise it. 





A thorough and uniform mixing of granular and fibrous cellulose 
is essential if the best results are to be obtained. To receive this 
it would seem desirable that the cellulose be mixed at the manu- 
facturers’ works, and supplied at the shipyards — for use. In 
order to insure durability of the material, the coffer-dam compart- 
ments must be made water-tight. The board recommends that 
they be tested in the most thorough and rigid manner by re- 
peatedly filling with water under a moderate pressure until found 
to be absolutely water-tight, being afterwards thoroughly painted 
inside and out. Although not absolutely essential, it is believed 
that the most satisfactory results will be obtained when the top of 
the coffer-dam is made removable, or in cases where this is im- 
practicable, where there is a manhole in every frame space. Under 
these circumstances t is ible to obtain the requisite com- 
pression of the cellulose with much greater certainty than when 
one manhole must be used for filling the length of several frame 
spaces of the coffer-dams.” 











LAUNCHES AND TRIAL TRIPS. 


THE new yacht built for Sir John Burns, of Castle Wemyss, to 
replace the former Capercailzie, now her Majesty’s ship Vivid, 
was launched on Tuesday from the building yard of Messrs. 
Barclay, Curle, and Co., on the Clyde. The new Capercailzie will 
be nearly 890 tons measurement, and is to be fitted with electric 
light and every modern improvement. 

Last week the hopper dredger Sicily underwent its dredging 
and steaming trials on the Clyde. The former were of the most 
satisfactory character, while the latter showed fully a knot in 
excess of the builders’ guarantee. The Sicily was constructed by 
Messrs, Wm. Simons and Company, of Renfrew, to the order of 
Mr. George Furness, of London, and will be employed in connec- 
tion with the harbour improvements at Palermo. 

A new steam tug for ;the Union Steamship Company’s boating 
establishment at Durban, Natal, was launched on Thursday, 
April 21st, by Messrs. W. Denny Brothers, at Dumbarton. The 
dimensions of this tug are :—Length 110ft., breadth 23ft. 6in., 
depth 10ft. The gross tonnage of the vessel is about 140, and the 
indicated horse-power about 300. It is anticipated this tug will be 
dispatched to Durban by the middle of next month, and she 
will provide ample accommodation for landing and embarking 
passengers at that port with comfort. 

On Saturday, the 16th inst., there was 
from the shipbuilding, engineering, and repairing works of Messrs. 
T. R. Oswald and Company a steel screw trawler of the following 
dimensions:—Length, 107ft.; breadth, 21ft. 2in.; depth, 11ft. 6in. 
The engines are compound, with cylinders l6in. and 324in., with 
a stroke of 20in., working at a pressure of 1051b. Steam is —— 
by a large boiler with steam dome. The vessel is fit with 
Good and Menzie’s patent winch, Sissons and White’s patent dandy 
scores, Archer’s patent steering gear and Foster and Moss's 
windlass. Accommodation for captain, engineers, and mate, with 
saloon and pantry, is provided aft. The crew are berthed 
forward, The galley is placed on deck at the after end of the engine 
casing, with a steering bridge on top of the galley. e vessel is 
ketch rigged, with steel mizzen mast. She has been built for Messrs, 
Brocklebank and Newbon, of Milford, and on leaving the ways 
was named Westward Ho by Master Hill. 

The steamship Angloman, now completing for sea, is an example 
of the great care and attention now paid to the proper conduct of 
the growing trade in live cattle between this country and America. 
The Angloman is an improved sister to the Ottoman, a cattle 
steamer which was last year inspected by the Minister of Agricul 
ture, and which elicited from him a high pinion of the h 
methods now employed by the leading shipowners en in the 
trade. The Angloman is a steel screw steamer 402ft. between 

rpendiculars, by 45ft. 6in., by 36ft. 6in. at the mean draught of 
Bt. 6in. She displaces 9200 tons. She is built with a full poop, 
topgallant forecastle, and long bridge, but the bulwarks in the 
wells are carried up as high as the bridge deck, and a stout shelter 
deck is laid, thus making the vessel practically a flush deck 
steamer. She carries the cattle on three decks, and it is in the 
arrangements made for the comfort of the live cargo which forms 
the great feature of the vessel. The steel decks are covered 
with about an inch and a-half of concrete, formed of sand 
and Portland cement. In this concrete, and bolted to the deck 
are placed longitudinal battens of elm which stand about 2hin. 
above the concrete, and these battens are spaced about 18in. apart, 
thus a secure foothold is afforded to the beasts, and when this 
flooring is covered with straw it is equal to those found in the best 
arranged stables. The space is divided off into pens holding four 
beasts each, and in the arrangement of the stalls great ingenuity 
isshown. To the deck are rivetted cast iron locking shoes, and 
immediately above them, and secured by a bolt to the beams 
above, are iron stanchions, about 2hin. diameter. To these 
stanchions are bolted attachments into which are fitted the head 
boards. For dividing the animals into pens, hinges are rivetted 
to the deck and stout planks secured to them. A sliding bar 
arrangement bolts the beam immediately above the hinge, keep- 
ing the bar in place. Thus an exceedingly substantial cattle pen 
is erected in the shortest possible time. The fittings are of a 
permanent character, and are constructed to more than fulfil the 
stringent requirements of the American cattle regulations. When 
the cattle space is required for cargo, the stanchions are merely 
folded up under the beams, the side boards turned on the hinges 
till they are flat on deck, the head boards unshipped, and also 

laced on the deck, thus forming an excellently dunnaged deck. 

Jentilation is provided by i hatchways, side ports, and 
numerous ventilating shafts each 18in. diameter. The holds are 
divided into eight water-tight compartments. The vessel is built 
with a cellular double Totter holding 1100 tons of water. 
There are also two special tanks holding 600 tons; thus the 
quantity of fresh water that can be carried is very large. To 
each compartment are fitted water pipes, fresh and salt, 
steam fire-extinguishing gear, and electric ligbt connections. 
Large doors in the side allow the cattle to walk in and out without 
inconvenience. Each flat is abundantly lighted by deck and bulk- 
head electric lamps. Everything, in short, has been done to render 
the passage for the cattle comfortable. Bilge keels and the 
smallest possible metacentric height render the Angloman a very 
steady ship, while her large freeboard—some 20ft.—precludes any 
necessity for closing scuttles and hatches, She can accommodate 
no less than 1100 head of cattle, and can, in addition, carry some 
5000 tons of cargo. She is built to a specification much in excess 
of the Board of Trade and Register Societies. The accommodation 
for the cattle master, cattle foremen, and hands is exceedingly good, 
andisin the poop, whileth and fir are located in the fore- 
castle. Baths and washhouses are supplied, and in every way thecom- 
fort of the men has been attended to. The saloon and engineers’ and 
officers’ rooms are midships on the bridge, and are of a comfortable 
character. The machinery consists of a set of tri-compound 
engines of the usual mercantile marine type, the cylinders being 
3lin., 50in., and 78in. in diameter, with a stroke of 5ft. Steam is 
supplied by three boilers, two single-ended and one double-ended, 
there being fourteen furnaces, The steam pressure is1501b. There 
are also an auxiliary boiler, fresh-water distillers, electric light plant, 
steam heaters, feed-heaters, &c. The ages is four-bladed, 
and is 18ft. in diameter and 21ft. pitch. When fully loaded, 
the engines running at seventy-two revolutions, a speed of 
twelve and a-half knots is, we are informed, easily maintained. 
It will thus be seen that the Angloman is a very carefully designed 
vessel, and represents the latest — in the carriage of live 
cattle. She would make a splendid troopship, and is, indeed, 
designed partly for this object. She has been built by Messrs, 
Laird Brothers, of Birkenhead, who are also constructing a similar 
but larger vessel. Mr. De Winton, N.A., is the designer, and sbe 
is owned by Messrs. Richards, Mills, and Co., of Liverpool. She 
is chartered by the Warren line to run between Boston and Liver- 
pool, and’will shortly sail on her first voyage. 








fully } head 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 
(From our own Correspondent.) 


So far as the amount of business doing is concerned, the ; 

trade this week shows an improvement over last. This is “ec 
explained by the circumstance that last week many of the work 
were entirely idle on account of the Easter holidays, and ion 
they have re-started. Beyond this circumstance, however it i 
difficult to recognise any revival. 1 ee 

The list houses are benefitted by the Admiralty orders usual} 
distributed after the April quarterly meetings ; and these fre, 
have also received fair orders from Australian and other distant 
buyers, so that relatively to other branches the marked bar trade 
is considered well off. 

But there are instances where the marked houses would be 
compelled to close their works for a time were it not for the orders 
coming in for their inferior qualities, and for chain and horseshoe 
iron. 

The event of the trade since our last report has undoubted] 
been the announcement that the Wrought Iron Tubemakery 
Association had terminated the understanding that has for hearly 
two years past existed between themselves and the Tube Strip. 
makers’ Association, on the matter of prices. For almost the 

riod indicated, a mutual arrangement between these two bodies 

as regulated quotations. But owing to the lower prices at which 
the Scotch tubemakers have of late been buying their iron com. 
pared with the Staffordshire houses, and also to the withdrawal of 
the German tubemakers from association with the Scotch and 
English tube manufacturers, the tubemakers have found it neces. 
sary to free themselves from alliance with the producers of the 
Staffordshire material, and the Stripmakers’ Association has 
consequently come to an end. 

It is understood that while the Staffordshire and Birmingham 
tubemakers have been giving £6 5s. of late for their strip iron 
their Scotch con/réres have been buying off the Scotch houses at 
£5 15s, Even at £6 5s., however, there was not much in it for the 
Staffordshire ironmasters, for they had 7 agreement to give 2s, 6d, 
per ton back on every order received to the pool established by the 
tubemakers, for the benefit of their own members, 

The German tubemakers ceased to act in accord with the British 
houses last October; and though fora time their retirement was 
not severely felt, towards the close of last year it began to get 
trcublesome, and their underselling of this year has just brought 
abouta reduction in English tube prices, announced in detail below, 
The resolution to reduce which was come to at a meeting in 
Birmingham was not, however, arrived at until after a tremendous 
discussion, many of the makers being severely averse from any drop, 

It is believed that some other of the Staffordshire Departmental 
Iron Associations are in rather an unsteady position at the present 
time, as indeed cannot be otherwise considering the state of trade, 
But as regards the Hoop Iron Trade Association inquiries made 
this week are stated to love resulted in the assurance that that 
organisation still remains intact, though it has necessarily 
suffered by the decease of some of its members, and the inability 
of certain others to meet their engagements. 

Prices, however continue on the basis of £6 12s. 6d. for good 
qualities of hoops. 

Gas strip is now understood to be anything between £6 and 
£6 5s, perton. Bars are £8 for best sorts, £7 and £6 15s, for 
second; £6 10s, for merchant qualities, and £5 15s, to £6 for 
common. 

The sheet iron trade continues without encouraging feature, 
notwithstanding the recent closing of some five or six works, and 
prices are languid on the basis of £6 15s, to £7 for singles, and £7 
to £7 5s. for doubles, 

The continued high price of coal is still a serious matter of com- 
iene with the ironmasters. There is a tradition that thirty or 

orty years ago coalmasters in this part of the kingdom “ nursed” 
the iron trade by adapting the price of coal to the selling price of 
iron, and so long as this policy was pursued both trades appear to 
have flourished. But this wise system seems of late years to have 
been disregarded, and coalowners have obtained disproportionately 
high prices for coal while the iron trade has been languishing. Mr, 
G. H. Claughton, Lord Dudley’s chief agent, has lately remarked 
that “‘ what is wanted is, an output of coal that will enable the 
coalowners to sell cheaper, and so save the iron trade.” And 
beyond question Mr. Claughton is right. 
olliers’ wages in South Staffordshire are now at the highest 
int known for many years, namely, 4s, 8d. per nominal day. 

e men cannot reg a be greatly blamed for using all fair means 
to maintain this high rate. But if high wages and high prices in 
the coal trade mean ever-increasing ruin to ironmasters, the policy 
of the men cannot be too strongly condemned, 

The steel trade is fairl eal ainated as regards demand, and 
the local works have meully plenty to do, particularly in engineer- 
ing and constructive work sections. Prices, however, sympathise 
with pigs, and are easier. The Staffordshire Steel and Ingot Iron 
= quotes steel bars £6 ; angles, £6 ; bridge plates, £6 10s.; 
and boiler-plates, £7 10s. The Lilleshall Steel Company, Shrop- 
shire, quotes billets £4 15s. to £2; steel plating bars, £6 ; wire 
rods, £6 12s. 6d., Birmingham, or £6 15s. f.o.b. Liverpool ; bars 
3 \ ggea £6 15s.; angles, £7 5s.; tees, £7 15s,; and tank plates, 


The pig iron trade is quiet, and makers are a good deal con- 
cerned as to who to sell to. But as a matter of fact the fears 
which recent failures have excited have been somewhat excessive, 
and if makers were to take note of everything that is said they 
would do no business at all, The same remark applies to the trade 
in Midland imported pigs at the present time, and under these 
circumstances orders are still being sought for, though with the 
exercise of some extra amount of caution. 

Staffordshire producers have all they can do to meet the demands 
made upon them, and the furnaces continue steadily at work. 
There are no stocks in any of the makers’ yards, and consumers 
who have ordered are generally anxious for deliveries, : 

Native prices are maintained at 62s. 6d. to 65s. for hot-air all- 
mine pigs, 44s. to 45s. for part-mines, and 36s. to 37s. and 37s. 6d. 
for common. Midland rates are quoted at 44s. to 45s., delivered to 
consumers’ works for Derbyshire pigs, three months’ forward, and 
Lincolns at 48s, at stations. This latter price is, however, a figure 
which consumers will hardly give. 

Sellers of imported pigs are this week stating that prices cannot 
come much lower, with coal maintaining its present level. Pig- 
makers in Wiltshire, for instance, are still paying 18s. 6d. to 19. 

r ton for cokes—prices which leave very little profit to the 
urnace owner. Vendors indeed repeat that present quotations for 
Midland pigs leave a decided loss, instead of any profit. 

In accordance with the resolution of the Miners’ Federation, the 
colliers employed at the pits within the district of the North Staf- 
fordshire Federation gave in notices on Saturday for the termina- 
tion of their contracts, with the view of making arrangements for 
Monday to be observed as a weekly ‘‘stop day.” It is reported by 
the men that most of the colliery owners in the district are pre- 
pared to sanction this arrangement. In South Staffordshire the 
same question has been brought before the owners by the men, but 
a final answer is postponed until the 9th prox. 

The English and Scotch wrought iron tube makers have issued 
circulars ing duction in net prices to the extent of an 
increase in the discount off gas, water, and steam tubes of 2 per 
cent. and off marine boiler tubes, both iron and steel, of 74 per 
cent. This is the first alteration that has been made in the prices 
since September, 1890, and represents a reduction on gas tubes of 
something over £1 per ton, and on boiler tubes of about £3 per ton. 
The discounts now become 75 per cent. on plain gas tubes, and 
galvanised 60 per cent. - 

The small chain trade at Cradley Heath, Worcestershire, is in a 
very depressed etate, and a meeting will shortly be convened to 
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into consideration the advisability or otherwise of working 
-, time. Strenuous efforts are being made to insure all workers 
obtaining the standard prices. _ rae 
The employers and representatives of the operatives in the South 
staffordshire and East Worcestershire wrought nail trade have 
decided to form a Conciliation Board, to consist of six employers 
aud six operatives. 








NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 
nchester.—There is still no improvement to report in the 
woetion of the iron trade of this district, and with the exception 
of a temporary spurt of inquiry for some foundry brands of pig 
jron, no material + in the general tone of the market. The 
unsettled feeling with regard to the future, to which I have 
referred in previous reports, still acts as a check upon all business 
beyond the most pressing immediate requirements, and the 
ition in this respect certainly does not improve. The collapse 
of the engineers’ strike on the Tyne, and the overtures which 
have been put forward by the representatives of the miners in 
Durham for a settlement of the dispute there, are indications of 
a weakness in the workmen’sorganisation, which may possibly hasten 
on the movement that is regarded as inevitable for a more or less 
general reduction of wages throughout the coal, iron, and engineering 
industries, which is not likely to be accomplished without a severe 
and probably protracted conflict between capital and labour. 
That the Miners’ Federation fully recognises the situation is evident 
from the note of defiance which has mn sounded this week, in 
the attack made by the secretary of the above organisation upon 
Mr. Burt, M.P., as President of the Northumberland Miners’ 
Association, for his ‘‘old and musty ideas” in admitting ‘that 
having obtained some advance because of the rising prices, they 
did not see how they could refuse some reduction when prices 
fell.” The general secretary of the Miners’ Federation further 
wishes to inform Mr. Burt that the same action on the part of the 
Federation which brought about the advance will prevent wages 
from going down so low again, and that had Durham been members 
of the Federation a general strike would have been declared. 
This may be taken to mean that the Miners’ Federation, which 
includes the whole of the collieries throughout Lancashire, is not 
going to recognise the logic of facts, and that any attempt to 
reduce wages as the necessary result of the fall in the price of 
coal, would be followed by a general strike throughout all the 
districts connected with the above organisation. Another cause of 
unsettlement in this district is the dispute which has arisen in the 
cotton trade, and the stoppage of a large proportion of the mills 
throughout Lancashire. Efforts have been made to settle the 
matter by arbitration, but, so far, without success, and there now 
seems to be the prospect of a a and disastrous struggle in 
this important branch of industry, which must necessarily seriously 
affect other Lancashire industries, especially the machine-making 
branch of the engineering trade, the iron trade, and the coal 
trade. 
The close of last week brought forward a fairly active inquiry for 
some foundry brands of pig iron, and there was a decided upward 
tendency in prices of about ls. per ton in Middlesbrough, and 3d. 
to 6d. per ton on one or two district brands, whilst for hema- 
tite makers advanced their quotations quite 2s, 6d. per ton. 
Some business was done in special brands of Middlesbrough 
foundry iron at about 48s. 10d. net cash, delivered equal to 
Manchester, and the scarcity of Cleveland iron causing buyers to 
goon to district brands, 44s, 9d. to 45s, was being got & Lincoln- 
shire, and 48s. 6d. for Derbyshire foundry, less 24, delivered 
Manchester. At the Manchester market on Tuesday, however, 
there was a return to the previously-depressed condition of trade. 
The prospect of some early settlement of the Durham miners’ 
strike caused buyers to be Jess anxious about placing out orders, and 
there was very little inquiry for either raw or manufactured 
material. For Lancashire pig iron quotations were unchanged 
forge averaging 44s. 6d., and foundry 45s, 6d., less 23, delivered 
Manchester, with, however, no busi of any t reported. 
For district brands there was no special inquiry, and certainly 
buyers were not disposed to pay prices which were being readily 
got at the close of last week. For delivery equal to Manchester 
quotations for Lincolnshire average 43s. 6d. for forge to 44s. 6d. 
and 45s. for foundry, with Derbyshire ranging from 45s. for forge 
to 48s. and 48s. 6d. foundry, less 24. Makers’ quotations for 
Middlesbrough iron were firm at the advanced rates, and, as even 
with the early termination of the miners’ strike, it is scarcely likely 
that many of the furnaces will resume operations until business on 
a more profitable basis is possible, there is every prospect of a 
continued scarcity of Cleveland iron. For some time to come no 
material giving way in prices can be looked for. Makers’ quota- 
tions for yay brands delivered equal to Manchester remain firm 
at about 48s. 4d. to 48s. 10d., with ordinary truck iron obtainable 
at about 46s, 10d. net cash. Scotch iron remains unchanged, 
makers’ quotations ing 48s, 6d. for Eglinton to 50s. for Glengar- 
nock, net cash, delivered at the Lancashire ports, with merchants 
— to sell at about 6d. under these figures. 

[he manufactured iron trade remains in much the same un- 
satisfactory condition as reported recently. For bars there is a fair 
amount of business giving out, and some of the forges are kept fully 
engaged, but there is no work ahead, and although quo prices 
are unchanged, a want of firmness is noticeable in some quarters. 
For delivery in the Manchester district, the better qualities of 
Lancashire are still quoted at £5 17s, 6d., and North Stafford- 
shire makes at £6 per ton, but there are sellers at 1s, 3d. to 2s, 6d. 
under these figures; sheets remain at £7 5s. to £7 7s. 6d. for 
merchant, to £7 10s. and £7 12s. 6d. for galvanising qualities, 
with the usual extras for doubles; and hoops, £6 7s. 6d. for 
random, to £6 12s, 6d. for special cut lengths. 

In the steel trade, except that raw material has stiffened up 
considerably, good foundry hematites being now quoted at 59s. to 
59s, 6d., less 24, delivered Manchester, there is no material change 
to report; but these figures are practically out of the market, 
except where buyers are dis to place small quantities for 
special requirements, In steel billets local makers are still doing a 
tolerably large business, but an attempt to put up their prices has 
been unsuccessful, and for delivery in the Manchester district 
quotations remain at about £4 12s, 6d. net cash. With regard to 
steel boiler plates, local makers have been putting up their quota- 
tions for immediate specifications, and have been quoting £7 7s. 6d. 
to £7 10s. for immediate delivery to consumers in the neighbour- 
hood of Manchester. Something like these figures has been got 
on special lots, but in the open market there are sellers of good 
seen of boiler plates at £7 2s, 6d. to £7 5s. per ton, delivered 

re, 

In the metal market there has been only a moderate business 
doing, and upon brass and copper wire and rolled brass list rates 
have given way slightly, quotations for delivery in the Manchester 
district being now as under:—Solid-drawn brass boiler tubes, 64d. ; 
solid-drawn brass surface condenser tubes, 7#d.; solid-drawn copper 
tubes, 7%d.; brazed copper gas and steam tube, 74d.; brazed brass 
gas tube, 74d.; brass wire, bid.; copper wire, 7d.; rolled brass, 6d. ; 
sheet brass, 7d, per pound, 

Here and there rather more activity is reported amongst engi- 
neers, and several of the large Bolton firms have recently secured 
a fair amount of new work, which has enabled them to take on an 
extra number of hands, but generally the position remains without 
any improvement. Machine tool makers, with one or two excep- 
tions, are only very indifferently supplied with work, and machinists 
are necessa being seriously affected by the present unsettled 
condition of the cotton trade, so far as local orders are concerned, 
although @ fair amount of foreign work has been secured in some 

es, | tive builders, although fairly-well © ed in 
Most cases, are seeing the end of their orders, with very little new 
Work in p ; and amongst boilermakers, lessening activity is 
now beginning to make itself felt. 








The marine engineering and shipbuilding trades on the Mersey 
continue in a very depressed condition, and there is a complete 
absence of new work of any moment coming forward. Except 
that one of the leading firms in Liverpool is well engaged at present 
upon alterations of engines for several om steamers, which are 
being converted from ordinary compound into triple expansion, 
there is little or nothing doing in the way of marine engineering; 
any work coming forward Ce confined to small occasional 
repair jobs, and as regards new engines, not a single order has 
been booked by any Liverpool firm for many months past. As 
regards the shipyards the leading firms are kept going with the 
vessels they have in hand ; but there are no new inquiries stirring, 
the mpage excessive lowness of freights altogether checking the 
building of new vessels, and some of the smaller establishments 
are practically without any work at all. 

In the coal trade the best qualities, suitable for house fire 
purposes, are maintaining their prices, but in other descriptions 
there is a ——s tendency, and at the pit mouth prices average 
about 12s, to 12s, 6d. for best coal, 10s. to 10s. 6d. for seconds, and 
9s. to 93, 6d. for common house fire coals, Steam and forge 
coals are readily obtainable at 8s. to lo lo r ton, 
whilst engine classes of fuel, owing to the unsettled con- 
dition of the cotton trade, are hanging upon the market, 
and in some cases pushed at low figures, but general quotations 
remain at about 63. 6d. for burgy, 5s. to 5s. 6d. for the best 
qualities of slack, and 3s, 6d. to 4s, for common sorts. 

The shipping trade remains very quiet, and Lancashire steam 
coal, delivered at the Lancashire ports, does not average more 
than 16s, 6d. ond ton. 

rrow.—There is nothing doing in the hematite pig iron trade 
of this district. Business is at a standstill, so far as the majority 
of makers are concerned, as they have no stocks of iron and their 
furnaces are either damped down or out altogether. Some makers 
have stocks, and these, or those whose furnaces are still in blast, 
are asking 50s. per ton, net f.o.b., for parcels of mixed numbers of 
Bessemer iron; but in some cases the iron produced is only of 
ordinary quality, as the results obtained from the use of the present 
supplies of coke are not so good. The demand has completely 
fallen away, and it will take some weeks before the trade could 
settle down again even were the coal strike over. The amount of 
work in hand does not represent briskness for long, so that pro- 
duction will not be increased to the number of furnaces that were 
in blast before the present difficulty ; and unless prices take a 
turn and run up, many of the works will be stopped until the 
trade shows signs of permanent briskness. Warrants have fluc- 
tuated somewhat during the week. At the close of last week 
values had advanced to 48s, 104d., and at the beginning of this 
to 493s, 9d. was being quoted, but 48s. 10d. is now again the 
value of warrants. The stocks have been decreased by no less 
than 7949 tons, which leaves 97,236 tons still held. 

A slight change has come over the steel trade, at least so far as 
Barrow is concerned, and during the past week the Barrow Steel 
|\Company has restarted its plate and angle mills and also the 
tin-plate bar mill. In these departments some new orders are held, 
and the consumers who had placed them were in many cases in 
urgent need of supplies togo on with their work, this being especially 
the case in the shipbuilding trade. Ship plates are steady in price 
at £6 5s., and boiler plates are at £6 12s. 6d. and angles at £5 15s, 
Tin-plate bars are at £4 10s. The rail mills are still standing 
idle both in Barrow and  g in West Cumberland. Heavy rails are 
at £4 5s.; light rails at £5 15s., and colliery sections at £6. The 
new business offering is, however, very small and not of a pressing 
character. The shipbuilding and engineering trades are busily 
employed both on new shipping and the construction of marine 
engines for old hulls, Orders of fair dimensions are held, 

ere is nothing doing in iron ore, and average qualities are at 
8s. 6d. to 9s. per ton net at mines, 

Coke is still very scarce. 

The shipments of iron and steel for the week amount to 10,727 
tons, as against 26,351 tons in the corresponding week of 1891—a 
decrease of 15,624 tons, The exports to date represent 254,137 
tons, as against 312,686 tons last year, a decrease of 58,549 tons. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

THE Durham strike affects the Sheffield and South Yorkshire 
district in two ways, Contrary to expectation, it has caused very 
little difference in the coal trade. In fact, so quiet is business, it 
has been left for the rupture in the North to prove that the 
country could do without supplies from the Durham coalfield. 
Sufficient fuel could be drawn from the Scotch pits and those in 
Yorkshire to meet all requirements. Even now our pits are not 
working anything like full time. The coke ovens are benefitting 
by the sto e, large quantities being sent to the North. The 
withdrawal of hematite supplies, however, owing to the lack of 
Durham coke for the West Cumberland furnaces, is the most 
serious consideration. While I write there is every prospect of the 
dispute being settled on the basis of a 124 per cent. reduction. 
It has already caused many establishments, several of them asso- 
ciated with Sheffield firms, to cease work. If it was continued 
another fortnight, most of our large places would be thrown idle. 
Owing to their scarcity, hematites have risen 3s. per ton, making 
now 60s, per ton. Of course the consumers are doing their utmost to 
curtail trade so as to tide over the stoppage. Pig iron has dropped 
from 49s, 9d, to 48s, Forge iron is making 41s. at Sheffield. 

Another serious difficulty experienced by the South Yorkshire 
collieries has been the strike of coalheavers at Hull. So many 
wagons are loaded up, that if they are not unloaded soon it is 
doubtful if the collieries in some districts can be kept going. The 
position of the Woolley Colliery Company is that of other con- 
cerns, Ata mass meeting of the coalheavers the agent of that 
company asked that the company’s coal should be tipped into the 
ships, that the wagons might be returned to the pits, where the 
men were being thrown idle through the strike. The Woolley 
Company offered to pay the demands of the men. The meeting 
unanimously resolved not to accept the offer, in the hope that the 
Hull and Barnsley Company by charging demurrage for wagons 
detained at Hull, would make the situation so ‘‘ hot” that the men 
would gain their point. 

The miners in the Sheffield district are recognising to the full the 
decision of their Federation, to have one “‘ play-day” per week. 
Practically it means two in some instances, for Monday is not a 
busy time at some pits. Some friction was caused one Saturday 
recently by the adverse action of the Birley and Nunnery men. 
These collieries are very important, and they adjoin each other. 
On Saturday week the employés at the Birley Collieries left off 
work, but the Nunnery miners kept in the pit. A representation 
was made to the executive, and the incident will be taken notice of 
officially. The coal trade—in spite of the Durham strike—is quiet, 
and the five-days’ week is more than sufficient work to meet the 
demand, 

Sheffield houses having Spanish connections are sending in large 

uantities of goods before the new tariff comes into operation. 

is was what was done in the United States prior to the 
McKinley Tariff being enforced. It is expected that after the 
fresh scale of duties is exacted, business will fall off as it did across 
the Atlantic. The new Spanish Customs Tariff comes into opera- 
tion on June 80th. Some material, such as steel ingots and iron 
bars, will be subjected to lowered duty ; but there will be an 
increase in the charges upon wrought iron and steel rails, railway 
tires and wheels, fish-plates, chairs, sleepers, straight axles and 
springs, table and carving knives, razors, penknives, and tailors’ 
scissors. On files the rate per hundred will be increased from 
about 16s, per hundred kilogrammes to 44s, under the special 
tariff, and 52s, 9d. under the general tariff. 

Travellers who have returned from the Continent report that 





complain of Anarchist agitation, which, they say, frighten people 
from coming, and tbus restrict purchases. e capital of France, 
more than any other city in Europe, lives by its visitors. Business 
in Brussels is also reported to be cng | dull. In the 
cutlery trade it is the makers of common qualities who suffer 
most severely. Employment is limited in some of the large 
establishments. The stagnation in the secondary grades is no 
doubt due to the American manufacturers being able now to 
keep out the British makes. How effective their new fiscal 
arrangements are in the way of excluding the foreigner is found 
in the fact that the Solingen houses are even driven to the wall, 
and seek in our colonies markets to compensate them for the 
loss they are now sustaining in the States. There they are 
elbowing English houses very closely, and several Sheffield manu- 
facturers find themselves cut out of the Indian market in con- 
sequence of their competition. 

An example of the alertness of the foreigner in regard to trade 
came to my knowledge this week. A Manchester firm wrote to a 
Sheffield gentleman asking for the name of the best makers of 
machine-cut files. Without singling out any particular firm for 
preference, a list of manufacturers of machine-cut files was sent 
to the inquirer. A brief notice of the request was inserted in one 
of the local papers. Within twenty-four hours eleven persons, all 
foreigners, applied at the office for the address of the Manchester 
people. Some of these foreigners had nothing to do with the file 
trade, but they thought they saw their way to do something in 
trading as intermediaries between maker and buyer. The Man- 
chester firm, by the way, stated that they had hitherto been using 
‘*a very finely-cut file, made in America,” ‘‘ but,” they added, ‘‘ we 
think that Sheffield ought to be able to make files with anywhere, 
although up to the present we have not been able to get what we 


uire.” 

~ is some prospect of a telephone war. The National 
Telephone Company having bought over the local company, has 
issued a new tarifi, which limits the messages covered by the 
yearly payment to 1000 per annum, charging ld. per message for 
the overplus. As 1000 messages a year is only about three a day, 
the customers resent this restriction, which will undoubtedly have 
to be modified if it is intended to be of general application. 
Meantime another telephone company is spoken of as likely to 
commence operations in Sheffield. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


LaBouR difficulties continue to monopolise attention in this 
district. Little else is talked about in commercial circles, and one 
hears almost nothing of ordinary business. Even the action of 
the London syndicate, which just previous to the commencement 
of the Durham miners’ strike was the chief feature of the market, 
has ceased to interest, and certainly it no longer affects the prices. 
Until the Durham strike is out of the way, other considerations 
have little influence on the market, and unfortunately there seems 
to be not much chance of a speedy settlement ; in fact, the breach 
appears to be wider than ever between the miners and their 
employers. The engineers’ strike is over. It lasted just three 
months, and has ended in the total defeat of the men. 

The Durham miners’ strike has been in progress for seven weeks, 
and not only has not yet terminated, but does not seem likely to 
end within the next three or four weeks, though there can be little 
doubt that it will end as do all strikes that are undertaken in a 
falling market—by the men being beaten. The representatives of 
the men have, however, plucked up courage to act without consult- 
ing the men, and have had an interview with the Employers’ Asso- 
ciation to talk over the situation and learn oa what terms the 
owners would reopen the pits. Of course the Federation Board 
had no authority to settle the difficulty or negotiate for a 
settlement. That power has been denied them on five separate 
occasions within the last two months when the miners have voted 
by ballot. But it was necessary to do something, for a large 
number of the strikers were getting impatient about the continua- 
tion of the strike, and there was even a likelihood of the break up 
of the Association, the west separating from the east of the county. 
The men at the non-associated pits who came out in support of 
the Association, though they could have kept at work at the old 
rate of wages all through, apparently in many cases regretted the 
action they had taken, particularly as they have received no 
assistance from the union, and were thus in a worse position than 
the unionists. Under these circumstances some have gone back to 
work this week. A proportion of the enginemen are also ‘‘kicking 
over the traces.” It was accordingly high time to make some move 
towards bringing about a settlement, and the members of the 
Federation Board, therefore, met the owners on Monday. It was 
intimated to them that the pits could now only be reopened if the 
men submitted to a reduction of 10 per cent. from the wages pai 
previous to the strike, which were 35 per cent. above the standard 
of 1879 ; in other words, they have to submit to a reduction of 
134 per cent, and the ———- over the 1879 basis will be 214. 
The masters originally claimed 10 per cent., reducing the per- 
centage to 25, and when the men refused this rather than 
have a strike they modified their claim, and would have 
been content with an immediate reduction of 74 per cent. 
or if that were not agreeable the reduction might be 5 per 
cent. immediate, and a further 5 per cent. on May Ist, 
Besides this they offered to refer the whole question to arbi- 
tration. But, like the engineers, the miners thought every- 
body wrong but themselves, and would hear of neither arbitration, 
reduction, nor anything else; they refused, they said, to recognise 
that there was any depression in the coal trade, or that the masters 
were justified in calling for a reduction. Itis not considered likely 
that they will agree to the larger reduction now demanded by the 
employers, and that we must look for a prolongation of the strike 
by at least three weeks, and it may be the end of May before they 
are ready to agree to the masters’ terms, At the same time that 
the masters’ ultimatum was delivered to the Federation on Monday, 
they—the employers—made a suggestion which is intended to 
obviate in the future such conflictsas the present. They sug, 
the formation of a wages board, to consist of a certain number of 
representatives of the four unions composing the Federation 
Board, together with an equal number of representatives of the 
coalowners, such Board to decide upon any claims made 
from either side, and in the event of their not being able to agree, 
they are to appoint an umpire, If unable to agree upon the 
umpire, they may request the of Trade to make the appoint- 
ment. The umpire will have every facility afforded to him for 
ascertaining from the employers’ books the prices of coal and coke, 
Thus what the owners propose is the settlement of future wages 

uestions by conciliation, with arbitration as the ultimate resort. 
Whether the men will look favourably on this suggestion in their 
present temper is rather doubtful, but it is well worth their con- 
sideration. ‘ 

The demand for pig iron is extremely small; scarcely any is 
wanted locally with the finished ironworks nearly all stopped, and 
shipping requirements are com tively insignificant, because 
consumers abroad and in Scotland are buying elsewhere cheaper 
pig iron, the delivery of which they can be sure of getting at the 
stipulated time. There is so little doing that merchants might as 
well shut up their offices, and makers’ offices are almost idle, for 
there are only five furnaces in operation in the whole of the North 
of England, and not one of them is producing Cleveland iron. The 
shipments of pig iron this month up to Wednesday evening only 
reached 43,881 tons, as ry with 70,943 tons in April, 1891, to 
27th. It iscalculated that the Cleveland Ironmasters’ Association in 
their April statistics will have to report a decrease of from 50,000 to 
60,000 tons in the stocks, particularly when it is taken into account 
that Connal’s stock this month up to Wednesday night was reduced 
by 26,808 tons; the stock held then being 112,623 tons, or 5711 tons 





trade is even quieter there than it is here. At Paris tradesmen 


decrease during the week, and 48,036 tons decrease since the Durham 
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strike commenced, seven weeks ago. Makers’ price for prompt 
f.0.b. deliveries of No. 3 G.M.B. has not been under 40s. this 
week, and merchants who were asking 38s. on Monday raised 
their rate to 38s. 6d. on Tuesday, and to 39s. on Wednesday, the 
tendency being decidedly upward now that it appears as if the 
Durham strike would be prolonged over next month. Middles- 
brough warrants at the close of last week were at 39s. 2d. cash, 
but fell on Monday to 38s., as there was some hope that the strike 
would speedily be settled. On Tuesday, however, the prospect 
was not good, and 38s, 6d. was quoted, while on Wednesday the 
close was at 38s. 10d.; grey forge and No. 4 foundry were at same 
= as No. 3, the supply ing so small, and all in makers’ hands. 

he nominal price of local hematite is 52s. 6d. for mixed bers. 


holiday, as suggested to the Welsh colliers by the secretary of the 
Northumberland miners, in a letter to Mr. W. Abraham, M.P., 
was thoroughly discussed. Several of the agents expressed them- 
selves in a very sensible manner. One said, ‘‘ that he thought a 
restriction of output was a mistake. They all knew that on 
account of the strike in the North the output had been lessened 
2,000,000 tons, and yet they had still a declining trade and falling 
prices. In his opinion the cause of these fluctuations was to be 
found in the industrial and cial principles upon which 





—— 
————__ 


being noted, according to quality. Bars are pretty actiy. 
for, and stand at 110 to 115fl. p.t. Girders cs aa ca 
request at 106 to 110fl. p.t. Plates, especially the heavier sorts 
are briskly inquired for, while the business done in sheets may be 
termed rather moderate. Heavy plates are quoted 165 to 185 fl; 
sean 137 to 155 fl. Galvanised sheets have been sold at 230 
to 1, p.t. 
In the Belgian iron industry there is next to nothing doing, 
Rails only form an exception. There have been scmo pretty good 





trade was carried on in this country.” The general view d 
to be against the weekly holiday, but as the ballot amongst the 
colliers is not yet completed, the final decision, and reply to the 
Northumberland colliers, will not be given for a few days. 





The blast furnacemen at Consett have agreed to the renewal of the 
wages sliding scale for another year. They have asked the 
company for weekly instead of fortnightly pays. 

There is nothing new in the finished iron and steel trades, except 
that Scotch plate makers are offering to supply local shipbuilders 
at prices almost as low as were being taken previous to the strike. 
Shipbuilders are not badly off for work, and would have no diffi- 
culty in keeping ~~ * they could get materials. At the Tyne- 
side yards there are 154,000 tons of shipping in course of construc- 
tion—11,000 tons more than at the corresponding period of 1891; 
at the Wear yards 128,000 tons—8000 tons increase; and at the 
Tees and Hartlepool 128,000 tons—5000 tons increase. Ship- 
builders are paying a good deal extra for their steel and fuel in 
order to keep their yards going. Common bars are £5 12s. 6d.; 
iron ship-plates, £5 7s. 6d.; steel ship-plates, £5 17s. 6d.; iron 
angles, £5 5s.; and steel angles, £5 15s. per ton, all less 24 ed 
cent., and delivery f.o.t. after the strike has terminated. The 
directors of the Jarrow Forge and Engineering Co., in their first 
annual report, state that their profit was £2208 14s. ld., and a 
dividend of 9 per cent. is recommended. The works have been 
fairly well engaged during the year, but =~ have been very 
low, and material and » Boss high, which has had an adverse 
effect on the profits. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THERE was a sharp advance in the prices of pig iron warrants in 
Glasgow market towards the end of last week. This was brought 
about chiefly by the necessity for closing one or two operators’ 
accounts. On the week Seotch warrants were up 9d., Cleveland 
fully 1s., and hematite 2s. 3d. per ton. The accounts referred to 
being closed, and there being in the opinion of the market more 
likelihood of an early termination of the Durham strike, prices 
broke away at the opening of the market this week. Business in 
warrants has been restricted, and the market has been unsteady. 
Scotch warrants sell in small quantity, about 41s., Cleveland from 
37s. 10d. to 38s. 4d., and hematite from 48s. 7d. to 49s. Before 
the opening of the market on Monday morning quantities of 
hematite had been sold at 50s., which is the highest figure touched 
for a considerable time. 

The prices of makers’ iron are as follows:—G.M.B. at Govan, 
Nos, 1 and 3, 42s.; Monkland, No. 1, 44s.; No. 3, 42s.; Carnbroe, 
No, 1, 44s.; No. 3, 43s.; Clyde, No. 1, 48s.; No. 3, 47s.; Gart- 
sherrie, Summerlee, and Calder, Nos. 1, 50s.; No. 3, ; Lang- 
loan, No. 1, 51s.; No. 3, 43s.; Coltness, No. 1, 53s. 6d.; No. 3, 49s.; 
M. and C., Coatbridge, No. 3, 40s.; No. 4, 41s. 6d.; sorta 
at Ardrossan, No. 1, 50s. 6d.; No. 3, 48s. 6d.; Dalmellington, 
No. 1, 48s.; No. 3, 47s.; Eglinton, No. 1, 47s.; No. 3, 46s.; Shotts, 
at Leith, No. 1, 52s. 6d.; No. 3, 6d.; Carron, at Grange- 
mouth, No. 1, 55s. 6d.; No. 3, 48s. 6d. 

e shipments of pig iron from Scottish ports ‘in the got 
week were 7585 tons, compared with 7039 in the co nding 
week of last year. Italy took 1881 tons, Canada 555, Holland 
310, Australia 250, United States 230, South America 50, India 
135, Germany 139, Russia 100, Belgium 187, Spain and Portugal 
110, other countries 60, the coastwise shipments being 3453 tons, 
against 2806 in the corresponding period of last year. 

There is no change in the amount of the pig iron production. 
The furnaces in blast number 77, of which 42 are making ordinary 
and special brands, 29 hematite, and 6 basic iron, while the total 
number blowing at this time last year was 53. 

The reduction of the stocks of pig iron in the Glasgow warrant 
stores in the past week was 3826 tons, and the total stock in these 
stores is now about 40,000 tons less than at this time last year. 

There was shipped from Glasgow in the past week locomotive 
engines worth £5625; sewing machines, £13,200; machinery, 
£13,400 ; steel goods, £8140 ; and general iron goods, £11,700. 

The malleable iron trade is in a very dep’ state, orders 
having fallen off to an extent that could scarcely have been antici- 
pated. The prices of bars are nominally maintained, but if costs 
of production could be restricted there is little doubt that makers 
would make some further reduction in their quotations. So far, 
the demand for manufactured iron from abroad has been excep- 
tionally poor. The reduction of 24 or cent. made in the price of 
tubes at Birmingham last week, makes the rates the same as those 
that have been current in Scotland for twelve months. There is 
no alteration in the prices of boiler tubes. The tube trade is, how- 
ever, becoming quiet, es in the marine department. The 
present, it need scarcely be said, is a very favourable time for the 
renewal of boilers, as the work might be undertaken more cheaply 
than when trade is busier. 

Some time ago the Milnwood Iron and Steel Works, Mossend, 
Coatbridge, were acquired by Messrs. James McGhie and Co., and 
they have now been put into operation. The plant includes three 
rolling mills capable of producing about 600 tons of sheets and 
= per month. 

e steel trade is ina very unsettled condition, the employers 
insist on a substantial reduction in wages, and the men are inter- 
posing obstructions in the way of its accomplishment. Some of 
the steel companies, it is an open secret, have been losing money, 
and have come to such a crisis in their history that it is better for 
them to stop work altogether, for a time at least, than go on 
paying the high wages hitherto ex by the men. In one or 
two instances there are important contracts running, and in these 
cases employers have been doing their utmost to arrange with 
their workmen. The men have been put on a day’s notice, and 
were they to strike it would cause a good deal of inconvenience to 
users of steel, but it is likely that the employers will be protected 
by the strike clauses in their contracts. va: 

ere is no improvement in the coal trade. Indeed, it is 
becoming more depressed in certain branches. The demand for 
steam coals, especially, has fallen off very seriously in consequence 
of the large number of steamers thrown idle by the depression in 
the shipping trade. Splint coal is also slack, and dross exceedingly 
plentiful, Prices are tending downwards, 

The wages’ question is et ta the attention of employers 
generally. Ironmasters, oilmakers, coalmasters, &c., have been 
holding meetings with a view of taking concerted action to reduce 
the present rates of pay. It was resolved to reduce the wages of 
colliers 6d. per day from Monday next. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

Tue Durham strike has told favourably upon bituminous coal 
and coke, and the coal trade generally has had a temporary 
spurt on account of it. This is conclusively shown in export 
totals. From Cardiff last week, with all the short supplies from 
collieries on account of the holidays, the ports despatched 190,000 
tons. Swansea and Newport totals were not so good, the former 
being under 14,000 tons. 

The moral effect of the strike is also as apparent. On Monday 
there was a miners’ conference at Aberdare, when the weekly 





Several little colliery upsets continue; one at Blackgrove 
Colliery, Ynysybwl. There is a likelihood of an agreement being 
concluded at the Great Western Colliery with the men of the 
Jubilee seam. The terms offered by the management are better, 
and it is hoped that a strike, which might affect 1800 men, will be 
averted. The latest statement is that all is amicably arranged, and 
work will be resumed forthwith. 

Midweek coal prices at Cardiff were as follows:—Best steam, 
12s. 6d. to 12s, 9d.; seconds, 11s. 6d. to 12s.; inferior, 10s. 9d. to 
lls. 3d.; small, which has fallen lately, 5s. 6d. to 5s. 9d. The 
house coal trade has been brisk of late, but lower prices are ex- 

ted. At present quotations are as follows :—Best, 13s. 9d. to 
4s. 3d.; seconds, 11s. 6d. to 12s. 6d.; No. 3 Rhondda, 12s. 9d. to 
13s. ; brush, 10s.; and small, 8s, to 8s, 3d. This last quality is 
likely to advance still more, as coke is improvi Most makers of 
coke are well sold forward, and inquiries continue brisk. Prices 
are: furnace, 19s. to 19s. 6d- foundry, 22s, 6d. to 23s. These are 
Cardiff prices. Swansea price, best foundry, is 21s. to 22s. Patent 
fuel at Swansea is brisk. Last week exports amounted to nearly 
10,000 tons. Of this France took 2250 tons; Italy, 3050; Algiers, 
2570 ; and Obock, 1529. Price at Swansea, lls. 6d. to 12s. De’ 
at Cardiff is moderate, quotationsremain. Pitwood is not so brisk. 
Prices, 15s.; and for special, 15s. 9d., Cardiff, 

On ’Change, at Swansea, mid-week, a better tone was admitted 

as regards pig iron in particular, and steel generally, and as pig 
iron continues to show ascending figures, a rise all round, tin-plate 
included, is not a Latest quotations :—Glasgow pig iron, 
40s. 11d. to 41s. 1d. cash ; No. 3 Middlesborough is at 37s. 10d. to 
38s. 6d.; hematite, 48s. 7d. to 48s. 104d. 
The following quotations rule—Welsh bars, £5 5s. to £5 7s. 6d.; 
heavy steel rails from £4, light from £5 5s.; steel sheets, £7 10s. 
to £8 10s.; iron, £6 10s. to £7. Bessemer steel blooms, £4 2s. 6d. 
to £4 5s.; tin-plate bars, £4 10s. to £4 12s. 6d.; Siemens, £5 to 
£5 2s. 6d. e excellence of Cyfarthfa steel is well main- 
tained, and numerous consignments were made of it last 
week to several destinations in Wales, and also into Stafford- 
shire. On the other hand, an importation of steel rails 
came into Wales last week from Barrow, and several cargoes 
of pig iron from Maryport and elsewhere. The principal trade 
continues to be tin bar, colliery rails, and rails for home and 
foreign destinations. Generally there is an improvement, though 
one of the agents complained to me this week of a falling off in 
tin bar, while the low price it is selling at is a common subject of 
complaint. Several pt worst a in Wales, steel works and others, 
are going in for the improved boilers, utilising waste heat, and 
saving of coal. 

I hear of a new industry at Cardiff in the sugar trade on the 
eve of being established, and £7000 is the estimate for the pre- 
liminary buildings. 

Friction continues at Cardiff in the building trades, and a serious 
outlook seems inevitable. The Master Builders’ Association have 
published their ultimatum, and unless the men take a different 
view to what they now do a strike is certain. 

The spring seems to be bringing in a feeling of unrest into the 
labour market. There are complaints in the iron and steel trades; 
the tin-plate workmen’s organisation is unsettled ; a docker’s strike 
is on at Swansea—free versus union labour, which on the eve of m 
os threatens to bring work at the Docks to a standstill. 
Probably labour will get less restive when it has seen the futility 
of striking against a falling market. The enginemen and stokers 
- wy to have accepted arrangements amicably, and no com- 
plaint is now heard, 

Local journals are exercised with the occasional complaints of 
the brutal usage of horses in collieries, and the punishment meted 
out to offenders. It is to be regretted that the spread of electric 
haulage is not more general. At present many collieries have 
from fifty to seventy horses working Non, and the average life is 
not much above three years. Some horses will live six when they 
are carefully selected, but, on the other hand, many horses sent 
down without careful passing by a ‘‘ vet.” will not last six months, 
Generally it is not so much the usage as the ‘‘ pace” which kills. 
A colliery sending up 1500 tons of coal a day is often a scene of 
incessant “drive.” The best hint that could be given to a colliery 
owner would be—the greater the mechanical and electric aids the 
better, and the cheaper in the long run; but if horses are indis- 
pensable, the cheaper the horse the dearer in the end. 

The tin-plate trade is at present in a condition described as ‘‘ up 
and down.” One week the shipments will be very large, and the 
next very smal]. Taking a fair average the totals represent a 
fairly good trade, and this week little business could be effected, 
as the workers demand better prices, which for the present were 

i My own impression has been throughout that good 
demands are coming in from the States, and that higher prices 
must rule. Last quotations are:—Iron coke, 12s. to 12s. 3d.; 
Bessemer steel, 12s. to 12s. 3d.; Siemens, 12s. 3d. to 12s. 6d.; 
ternes, 23s. to 24s, 6d.; best charcoal, 13s, 9d. to 14s. Block tin 
is at £94 to £94 7s,6d. The shipments of tin-plates from Swansea 
last week amounted to 50 boxes, received from works 
59,147 boxes, present stock 243,969 boxes. Large clearances to 
America and Russia next week. 

A fine steamer the Restitution, of Liverpool, entered the old 
dock at Newport, Mon., this week, and is now loading tons 
of Abercarne coal for Ceylon, 

A pleasing presentation to Mr. Hammond, now of Treforest 
Tin-plate Works, by his old friends and fellow-agents in Monmouth- 
shire, &c., has taken plaee this week. 

The Brecon Railway shows an improvement in its revenue this 
week. It is not generally known that the entire route from the 
** White Rose” to Machen is virgin steam coal, which must all be 
carried by this railway. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

Business in the iron trade of this country has during the week 
been proceeding steadily, though somewhat slowly. Real anima- 
tion is as yet wanting in most branches. It is chiefly in the more 
hopeful tone, and the tendency to firmness in prices, that the rising 
movement is at all expressed for the present. That activity in the 
iron industry is not sufficiently developed to employ even the 
usual number of hands, is proved by the fact that many men are 
en in agricultural labours at present. 

Although the improved condition of Silesian iron trade has, 

enerally speaking, continued, there is still much left to be desired. 
The business done in pig iron has been, on the whole, fairly good, 
the demand coming forward having improved lately, in consequence 
of an increased activity at the rolling mills. At the end of last 

uarter twenty-eight blast furnaces were in blow in the Upper 
Silesian district, The malleable iron branch is pretty satisfactorily 
occupied. For bars a fair inquiry is coming fo , while girders 
are still in weak request. The plate business continues to be very 
unsatisfactory. Sheets ially are in a depressed condition, 
both with regard to prices and demand. 

Austro-Hungarian iron business is slowly moving in an upward 
direction, and a general improvement may be noticed in all 
branches. Pig iron is pretty firm in quotation, 45 to 521. p.t. 





orders : ing in Me 4" Rg — of Ugran, for instance 
received orders from Ita avannah, and Brazil amounti ; 
about 6000 t. Je ss 

The French iron market is in a pretty favourable state, though 
by no means so flourishing as some reports seem to indicate, Pig 
iron is rather quiet just at present, prices having shown even a 
downward tendency in some instances. Forge pig stands at 70f,- 
Bessemer, 75f.; foundry pig, 85f. p.t. at works. On the malleable 
iron market bars No, 2 have been sold at 147°50f. p.t. But this 
is only for large lots; it has been agreed upon that for small 
quantities 150f. at least is to be paid. Girders No. 2 are quoted 
165f. to 170f. p.t.; heavy plates, 175f. to 180f.; boiler plates No, 3 
205f.; steel plates, 200f. p.t. The construction shops report them. 
selves actively occupied, thanks to rather important orders given 
out by the railway companies. One order for 700 wagons for the 
East railway is to be considered as the best. Old rails are firm at 
80f.; in the Nord 50f. only is noted. Wire is in active request for 
immediate delivery ; wire nails as well as chains also find read 
sale. In Paris the tendency of the iron market may be termed a 
firm one. Bars are well maintained at 160f. p.t., while girders are 
to be had at 170f. p.t. 

Last week, being a holiday week, there has been but little busi- 
ness of importance doing on the Rhenish- Westphalian iron market, 
The iron ore trade, also, has been rather weak, prices remaining as 
before. Spathose iron ore is noted M. 7°60 to 8°20 p.t.; roasted 
ditto, M. 10 to 11°50; inferior quality, M. 9 to 10°50 p.t. net at 
mines, Luxemburg-Lorraine minette is in small request at M. 3:30 
to 3°40 p.t. for the 40 p.c. contents, inferior qualities going down 
to M. 2°40 to 2°70 p.t. net at mines, The pig iron business 
remains in a quiet state. Only a few specially favoured sorts may 
be termed in good request. Spiegeleisen, for instance, is fairly 
inquired for at M. 56 p.t. for the 10 to 12 p.c, grade. Forge pig 
in pretty satisfactory inquiry at M. 49 to 5b p.t. for No.1; M. 45 
p.t. for No. 3; Siegerland quality, M. 47 p.t. Foundry pig stil] 
stands at M. 66 p.t. for No. { ; hematite, M. 65; and No. p M. 55 

.t. Basic is quoted M, 48 to 49 p.t.; Bessemer, M. 56 to 58 p.t.; 

uxemburg forge, M. 40 to 40°50 p.t. at works. On the malleable 
—— bars have been in rather limited request during the 
week, 

The beginning of the building season has led to an increase in the 
demand for girders, as is generally the case about this time. 
However, keen competition, and the depression in price resulting 
from it, prevent the busi from b ing remunerative. The 
orders coming in for hoops are just sufficient to keep the works in 
regular gl for thenear future. Plates are,on the whole, 
satisfactorily, in some cases even briskly, inquired for, while 
sheets remain unchanged from what was reported in previous 
letter. Rivets are much neglected. An improvement in the 
condition of the foundries and machine factories cannot as yet be 
reported to have taken place. Most works continue to complain 
of a general want of orders and of depressed quotations, The 
wagon factories, on the other hand, continue well employed, 
Prices for rails have again gone down, for at a late tendering, 
M. 114°50 p.t. was the lowest offer. Fish - plates were offered 
lowest at 13450; steel sleepers at M. 122 p.t.; 
others going up to M.130 to 13710 p.t. at works. Latest list 
quotations, per ton at works, are as follows :—Good merchant bars, 
M. 110 to 115; angles, M. 120 to 125; girders, M. 85 to 90; hoops, 
M. 125 to 132-50; billets in basic and Bessemer, M. 81 to 85; 
heavy boiler plates, M. 155 to 160; tank do., M. 140 ; steel plates, 
M. 135 ; sheets, M. 125 to 140; Sieger thin sheets, M. 120 to 125; 
iron wire rods, common quality, M. 115 to 120 ; drawn wire in iron 
or steel, M. 110 to 120; wire nails, M. 127°50 to 130; rivets, 
M. 160 to 165; steel rails, M. 115 to 126; fish-plates, M. 122 to 
135 ; steel sleepers, M. 115 to 120; complete sets of wheels and 
axles, M. 275 to 285; axles, M. 220; steel tires, M. 210 to 230; 
light section rails, M. 95 to 100. The authorities at the Royal 
Factories at Spandau are busy with arrangements for carrying out 
the original plan of providing suitable family dwellings for 1300 
labourers. During the present year one hundred of these are to 
be finished, the rest to be completed gradually. In general 

ments they will be after the model of the labourers’ 
dwellings at Krupp’s works, which had been specially inspected 
for the purpose, and highly approved of. 











RoyaL InsTITUTION OF GREAT BriTAIN,—A course of four 
experimental lectures on ‘‘The Chemistry of Gases” will be 
ym oe by Professor Dewar, M.A., F.R.S., Fullerian Professor of 
Chemistry, R.I., Jacksonian Professor of Natural Experimental 
Philosophy, Cambridge, on the following days, at three o'clock :— 
Lecture I., Thursday, April 28th; Lecture II., Thursday, May 5th; 
Lecture III., Thursday, May 12th; Lecture IV., Thursday, May 
19th. The subjects of the course are:—Modern Research on the 
relations between the Gaseous, Fluid, and Solid States of Matter— 
Discussion of Critical Constants—Conditions of Gaseous Equili- 
brium—Dissociation-Laws of Solution—Osmotic Pressure— Freezing 
Points—Vapour Pressure—Chemica! Classifications and Charac- 
teristics of more important Gases—Useful application of Com- 
pressed and Liquid Gases. 

THE ELECTRICIAN” ELECTRICAL TRADES’ DIRECTORY AND 
HanDBOOK.—Some idea of the growth of the electrical engineer- 
ing and manufacturing businesses may be gathered from the growth 
of this Electrical Trades Directory and Handbook, the recent 
edition of which contains 765 pases, without the biographical 
section, which covers another 116 pages. It contains so much 
more than the ordinary directory matter, that it fully deserves the 
name of ‘handbook ” and must be referred to frequently by all 
interested in electrical application. Its contents are too numerous 
to mention. We can only cite a few of its headings:—A directory 
of the professions and trades connected with electricity and its 
applications: British Division and Colonial and Foreign Division 
—alphabetically arranged and classified into trades and profes- 
sions, Summary of electrical events in 1891. Obituary notices. 
Patents, designs, and trade marks. Digest of the law of electric 
lighting. Board of Trade regulations. Rules and regulations for 
the prevention of fire risks arising from electric lighting. Installa- 
tion lations for the electric supply companies of the 
metropolis. Electric lighting and electric traction notices for 
1892, Provisional orders granted by the Board of Trade in 1891. 
New companies registered and companies wound uP in 1891. 
Central lighting stations of the United Kingdom. Electric rail- 
ways and tramways in the United Kingdom. Foreign import 
duties on dynamos and electric lam lectric traction calcula- 
tions. Nominal outputs of two-poledynamosand motors, Useful 
system of bering duct Fuse tables, and table of 
specific insulation, both Mr. W. H. Preece’s. Tables of limiting 
currents, Electric light and power conductors. Tangent function 
multipliers to be used with the ee formule in the design of 
dynamos and motors. Wiregauge tables. Resistance and weight 
tables. Various useful electric lighting tables, Metrical system 
of weights and measures. Telegraph tariffs from the Uni 
— to all parts of the world. e submarine cables of the 
world. Dynamos, motors, transformers, and accumulators, useful 
details relating to. British Government departments, and chief 
officials. Local authorities and chief officers, in London and 
poctinne, Principal British railways and chief officials, London 

hamber of C ce, electrical and allied trades section: com- 
mittee and officials and the — section, with portraits, 
some of which are anything bnt flattering to those whom they are 
intended to represent, but some are very good, 
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AMERICAN NOTES. 


(From our own Correspondent.) 
New York, April 22nd, 1892, 


Inquiries have been received for three or four 
blocks of steel rails for summer delivery, and in 
one or two instances 29°00 dols. was offered at 
mill. It is stated on pretty good authority that 
the 30°00 dols. base price will be broken, and, if 
go, it will lead to fresh complications, The rail 
makers have held firmly together for years past, 
but within the past two months new conditions 
have arisen not contemp!*ted, which have broken 
prices in nearly all other kinds of material. It is 
thought by yo good judges that steel rail 
quotations will have to be revised before certain 
large requirements will be covered, Very few 
railroad companies have large requirements to 
cover, but there are several projected lines, the 
construction of which may be undertaken at any 
time, but not until very favourable quotations are 
given by rail makers, 








NEW COMPANIES. 


THE following companies have just been regis- 
tered 





Patent Wheel Company, Limited. 


This company was registered with a capital of 
£15,000, in £5 shares, to acquire certain patents 
relating to improvements in wheel manufacture, 
and to develope and turn to account the same ; 
with a view to the above objects to carry into 
effect an agreement made 9th April between F. 
Rogers of the one part, and B, T. Crew, on behalf 
of this company, of the other part. 

Most of the regulations contained in Table A 


apply. 
Warrington Wire and Netting Company, Limited. 


This company was registered with a capital of 
£10,000, in £10 shares, to acquire the undertaking 
of the Warrington Netting Company, in accord- 
ance with an agreement made between J. Starkie 
and J. Westgarth of the one part, and 8, Wall- 
head, on behalf of this company, of the other 

rt, and to carry on business as wireworkers and 
manufacturers in all its branches. 

The number of directors is not to be less than 
two, nor more than six ; the first are, J. Starkie, 
Jn. Westgarth, A. Ratcliffe, 8. Whitehead, and 
W. H. Robinson; qualificati not specified ; 
remuneration to be determined by the company 
in general meeting, but none until after payment 
of 5 per cent, dividend, 











Dukinjield Coal and Cannel Company, Limited. 


This company was registered with a capital of 
£70,000 in £10 shares to acquire the whole pro- 
perty and interest of the Dukinfield Coal and 
Cannel Company, Limited, incorporated in 1890, 
and the leases of certain coal mines, collieries, 
lands, tenements, &c., belonging thereto, and 
with a view thereto to carry into effect an agree- 
ment expressed to be made between the Dukin- 
field Coal and Cannel Company—the old company 
--of the one cag and this company of the other 
part ; generally to carry on business as collie 
proprietors, miners, and smelters, &c., in all 
their respective branches. The first subscribers 
are :— 


Shares. 
A. C. Boyd, The Lakes, Dukinfield... .. .. .. 1 
J. Fraser, jun., 81, Varlton-road, London, N. 1 
L. Dunmere, St. Margaret, East Acton, W... .. 1 


A. aT aaa 57, Lancaster-road, Stroud Green 
J. Fraser, Tregarthen, Eton-avenue, N.W... .. 1 
G. R. T. Fraser, The Limes, Hampton Wick .. 1 
P. 0. Margetson, Sherwood, Streatham, 8.W. .. 1 
The number of directors is not to be less than 
three nor more than seven, the first being A. 
Pearson, G. 8. Lowe, and J. Fraser, jun. Quali- 
fication, holding shares. muneration to be 
fixed by the company in general meeting. 


Oriental Tube Company, Limited. 

This company was registered with a capital of 
£30,000 in £5 shares, to carry into effect an agree- 
ment, made April 8th, between W. W. Davies 
of the one part and W. E. Fowkes, on behalf 
of this company, of the other part, for the 
acquisition of the undertaking of a tube manu- 
facturer, now carried on under the style of the 
Oriental Tube Company, West Bromwich, Staf- 
fordshire, and to carry on and extend the same. 

— of the regulations contained in Table A 
apply. 


Metropolitan Railway Station Automatic Indicator 
Company, Limited. 

This com was registered with a capital of 
£20,000, in £1 shares, to carry into effect an 
agreement made 12th April between G. W. 
Robertson of the one part, and F, Hope, on 
behalf of this company, of the other part, for the 
acquisition of certain patents relating to improve- 
ments in automatic indicators, and to develope 
and turn to account the same, 

Registered without articles of association. 








Soho Rolling Mills and a Works Company, 
lamited, 

This company was registered with a capital of 
£35,000 in £5 shares to carry into effect two 
agreements, the first expressed to be made 
between W. Wilkinson of the first part, the 
Investment and Finance Corporation, Limited, of 
the second part, and this company of the third 
part; the second made between G, F. Old of the 
first part, and this company of the second part, 
for the acquisition of the business of the Soho 
Rolling Mills, Heath-street, South Birmingham, 
now carried on by W. Wilkinson, and generally 
to ca on and extend the same, Registered 
without special articles. 








_ NAVAL ENGINEER ArroINnTMENTS.—The follow- 
ing appointments have been made at the 
Admiralty :—Fleet Engineers: Richard G, Callo- 
way, to the Narcissus; Robert Burridge, to the 
Aurora, undated; and C. E. Stewart, to the 
Bellerophon, to date April 30th. Engineers: L. 
Bell, to the Narcissus, undated ; W. W. Lawrence, 
to the Bellerophon, and J. R. Galpin, to the 
Himalaya, to date April 30th. 





THE PATENT JOURNAL. 


Condensed from “‘ The Illustrated Official Journal of 
Patents.” 


Application for Letters Patent. 


When patents have been ‘‘ communicated” the 
name and address of the communicating party are 
printed in italics. 


11th April, 1892. 


. Ratcuet Fastener, J. Allen, Birmingham, 

. Braces, E. R, Davies, Leicester. 

. Buinps, T. Sloper, Devizes. 

. ‘*Peever,’ J. Swanson, Glasgow. 

. Pumps, R. Richardson, Glasgow. 

6888. Conpuit System for Conpuctors, W. L. Spence, 
Manchester. 

6889. CLosep VesseLs, 8, Zadek, Liverpool. 

6890. Castina Giass Routers, D. Rylands, B. Stoner, 
and 8. M. Thompson, Barnsley. 

6891. Wire Heaps, B. Shaw, Huddersfield. 

6892. Bross Pot, F. Payne, Birmingham. 

6893. Lirtina Wires of Jacguarp Looms, G. Biirkles, 
London. 

6894. Link and SHack ze, C. B. Hartt and 8, Watson, 
Bromley. 

6895. CANDLE Sticks, W. M. Henery, London. 

6896. LuBRICATING Bearinas of SHarrs, J. Proctor, 
Manchester. 

6897. Stanp for Bicycixs, C. A. Temple, Manchester. 

6898. Heatina Frep-water, R. 8. Brownlow, Man- 
chester. 

6899. Jornt for Pires, J. Foulkes, London. 

6900. Cuimngy Cow s, R. R. Gibbs and E. H. Mad- 
dock, Liverpool. 

6901. WAIsTBANDS, J. L. Wesson, Glasgow. 

6902. Hotprast for Securine Cuarns, D. W. Freeman, 
Stockton-on-Tees 

6903. Smoke Consumer, E. Bartlett, London. 

6904. Makino Napkins, J. Hothersall and J. Kippax, 





** 
* 


mdon. 

6905. Corton Openers, T. and 8. Buckley, Man- 
chester. 

€906. DisPLayING ADVERTISEMENTS, J. Walker and H. 
Harwood, Manchester. 

6907. Rotary Enoines and Pumps, &c., J. Perry, 
London. 

6908. CARBURETTING ArR, H. Collet and M. Merichen- 
ski, London. 

6909. CansBuRETTORS, H. Collet and M. Merichenski, 

ndon. 
6910. Greennouses and other Buripines, F. Pigott, 


London. 
6911. Cuancr-overR Mecuaniso for Lamps, W. J. Davy, 


London. 

6912. Driving Gear of Bicycuzs, &c., R. H. Reed, 
Plymouth. 

6918. AppLyinc Lusricators, W. H. and R. Thomp- 
son, London. 

6914. Distrinutinc and Reversina Vatves, D. J. 
Girdwood, Glasgow. 

6915. Preservine the Spat of Oysters, M. Ullmann, 
London. 

6916. InTeRNAL Roorinc of CarriaGes, G. Powell, 
London. 

6917. a eas Gas Lamps, F. A. A. Simons, 

mdon. 

6918. Rerarsinc Caps for UmBRELLAS, &c., E. Kleber, 
London. 

6919. Screw-cutTrinG Piates, H. B. Keiper, London. 

6920. New Winpow Fastener, A. . Johnson, 


mdon. 

6921. Susrenpinc Lawn - Tennis Nets, J. J. Davy, 
Berkshire. 

6922. ae Betis, T. Latham and J. Harrington, 

nmdon,. 

6323, AuTo-caLoriric Branpinc Toon, J. S. Fitz- 
maurice, London. 

6924. — with Lock-rast Receprac.e, G. Terlinden, 

mdon. 

6925. Lusricators, J. Baldwin, London. 

6926. ADVERTISING, J. D. Ford, Kew. 

6927. Winnino Go.p, A. Gentzsch, London. 

. Ink Erasers, A. J. Boult.—(G. W. 
United States.) 

6929. CounTinc and Recistertnc Apparatus, H. 
Pottin, London. 

6930. Suips’ VentiLators, T. Utley, London. 

6931. Carsonic Acip, H. H. Lake.—{J. H. C. Behnke and 
The Chemische Fabric in Billwarder, vor. Hell and 
Sthamer, A. G., Germany.) 

6932. Swine, T. Bowen, London. 

6983. Sanpwicu Boarp, W. B. Plummer and C. F. 
Rowley, London. 

6934. Saxpwich Boarp, W. B. Plummer and C. F. 
Rowley, London. 

6935. nem &c., W. M. Streeter and H. Riley, 

mdon. 

6936. RecuLatine Sautries of Looms, A. Holdsworth, 

ans d 
37, 


Prouty, 


ord. 

Hooks and Eyes for Dresses, A. Prym, 
London. 

6938. Construction for BurLpines, C. KE. T. Laurenc2, 


London, 

6939. Grease Guarp, W. B. Griffiths and J. Woodley, 

London. 

6940. Construction of Burtp1ncs, G. Hayes, London. 

6941. Recerractes for Corn, &c., E. A. Jahncke, 
London. 

6942. Wuee. Drawine Pens, A. P. Eggis, London. 

6943. Sarrt Cotiars, A. Morriss, London. , 

6944. Tips of Cugs, E. Spencer and W. H. Jones, 
London. 

6945. Freeinc of Goops, P. R, Allen, W. D. Gooch, 
and F. T. Rushton, London. 

6946. InrLation of Tires, A. M. Shurtleff, London. 

6947; Hinozs, A. G. Brookes.—(F. W. Loring, United 
States.) 

6948. Grinpinac Dritis, A. Palmer and F. E. Black- 
more, London. 

6949. E.ecrrotysis of So.utions of Sarts, J. Marx, 
London. 


6950. Water Ciosets, 8. 8. Hellyer, London. 

6951. Kerrix Lips, A. 8. Vowell, South Croydon. 

6952. Gas Enornes, H. T. Dawson, London. 

6958. CouNTERBALANCING Lirt Osarns, F, Glass, 
London. 

6954. Propucina Motive Power, R. J. Crowley and 
W. Walker, Liverpool. 

6955. Extractina STeaRINE from TaLtow, E. J. J. B 
Benoit and J. 8. y Vila, London. 

6956. CLoset Fittinos, J. T. Harris, London. 

6957. Rotary Enoines, L. Legendre, London. 

6958. VeLocipepgs, J. G. E. Bourgougnon, London. 

6959. Encine Pistons, E., H. E., and A. J. Loveday, 
London. 

6960. Grate Bars, W. H. Heeson, London. 

6961. Swircnes for Evectrica, Apparatus, A. Heil, 
London. 

6962. GLove Fasteninc, H. Lohmann, London. 

6968. Pickets, J. Kramar, on. 

6964, Envevorgs, E. W. Schmitz, London. 

6965. UmBR J. and A. Hannah, London. 

6966. ELevator Buckets, 8. J. Fellows and C, W. 
Burton, London. 

6967. INsPEcTION CHAMBER and other Covers, 8. H. 
Adams, London. 


12th April, 1892. 


6968. ANTI-FRICTION Bearinas, 8, E. Asquith and 
A. J. Hayes, Bradford. 

Sees Ma rt Liqvorsin Casks, J. M, Franklin, 

6970. WorKING RaiLway Swircues, E. Mosley, Ashton- 
under-Lyne. 

6971. Warcu and other Krys, A. D. Bailey, Norwich. 

6972. STOPPERING Bortiss, OC. Schroeder, London. 

~_ — for Harnesses of Horses, C. Schroeder, 

on. 

6974, Steam Generators, F. W. Durham and J, J. 

Shedlock, London. 





6975. Ain Pumps, R. H. Griffin and 8. W. Brooks, 
Dublin. 

6976. Preservinc the Bopy Arter Degatn, J. L. 

orrest, Manchester. 

6977. Friction Putters, W. W. Oldfield, Glasgow 

6978. TusutaR Borers, J. Johnson.—{J. Pierpoint, 
United States. 

6979. Vatves for Hor-BLast Stoves, J. Johnson.—(H. 
Kennedy, United States.) 

6980. PHotoGRaPHic PrintinG Frames, A. T. Newing- 
ton, Ticehurst. 

6981. RarLway CarriaGe Covup.inos, E. Koerschgen, 
Manchester. 

6982. Stanps for Hoipinc Cups and Saucers, J. D. 
Fawcett, Sheffield. 

6983. SHor Fasteninos, C. A. Harvey, Manchester. 

6984. Kwire-HOLDING HeaLp, J. Appleyard, Bradford. 

6985. Carpinc Woot, W. H. Greenw and F. Farrar, 


ord. 
6986. Layinc Dust in Coat Mines, W. K. Wood, 
Glasgow. 


jasgow. 

6987. Cutrinc-out CLotu, H. G. Regowski, London. 

6988. CycLxs, C. E. Hardy, Manchester. 

6989. Conpuits, J. A. McMullen, London. 

6990. Rock Dritis, W. O. Rooper and H. G. Tozer, 
Northampton. 

6991. Lockinc Sarery Lamps, T. Trussell, Not- 
tingham. 

a Dress-HOLDERS, J. and W. D. Player, Birming- 

m. 

6993. Borinc and Sapine Macuine, W. E. Gedge.— 
(W. J. Smith, United States.) 

= Sroprers and Borries, J. Ledbrook, Birming- 


m, 
6995. GLove and other Fasteners, J. Ledbrook, Bir- 
aa. 
6996. MeraLiic Packrne, J. Cooper and T. Pattinson, 
Manchester. 
bar 5 Stoves and Cooxinc Ranozs, D. Campbell, 
ow 


6998. CHILDREN’s Mart Carts, &c., L. L’Hollier and 
T. Luckett, Birmingham. 

6999. Vatve Gear, J. Lumb, London. 

7000. ADVERTISING Meni, M. H. Agar, Sheffield. 

7001. Inpoor Game, T. Stu: nm, London. 

7002. Workina Switcues, &., C. Smith.—(Z. M. de 
Monte and C. Jost, India.) 

7003. Coat-curtinc Macuines, R. J. Charleton and 
H. Walker, London. 

7004. _— Cookinc Apparatus, A. Wallace, 


London. 

7005. Stream Enornes, H. Lindley and T. Browett, 
London. 

7006. Sappies, J. C. Taite and T. W. Carlton.—(A. 0. 
Westlake, India, 

7007. | eee Enoines, &c., B. R. Adkins, 

mdon. 

7008. Exectric Licut Fitrines, W. A. Heyes, London. 

7009. TELEPHONE TRANSMITTER, H. Skipper and H. J. 
Pierce, London. 

7010. PLoveH, A. Boulet, London. 

7011. Exocrve Counters, J. Buchanan, Glasgow. 

7012. Knitrinc Macuines, G. Stibbe, Glasgow. 

7018. Cuecxine the Recor of Guns, G. F. Redfern.— 
(4. Ternstriém, France.) 

7014. Preventine the Rapiation of Heat in Pires, J. 
Greenwood, London. 

7015. ‘*Guarps” for Encives, G. and A. Waddington, 
London. 

7016. Execrric Firtincs, J. McFarlane and W. B. 
Edgar, Glasgow. 

7017. Converting ORDINARY Pens into FounTAIN 
Pens, C. Carter, London. 

7018, Buinp Furniture, F. U. Martin, Norfolk. 

7019. ADVERTISING, J. M. Lewis, London. 

7020. Consumine SmoKE, J. Barlow, Rochdale. 

7021. Concertinas, C. G. Glier, sen., London. 

7022, Protection of Pneumatic Tires, J. Dodson, P. 
Hancock, and T. W. May, Loughborough. 

7023. Hinces, T. 8. Riley, Bury. 

7024, IncreDIENTs for CoaTina Grass, R. Cresswell, 


ndon. 

7025. Tray for Carns, E. F. Haynes, Birmingham. 

7026. Lastine Macuinegs, J. T. Avery, London. 

7027. CutorrnatTion, C. Raleigh, London. 

7028. Harrows, G. G. M. Hardingham.—{D. §. Morgan 
and Co., United —2 

7029. Ececrric Cases, G. G. M. Hardingham.—(Fellén 
and Guilleaume, Germany.) 

7030. Horse BLANKETS, 7. H. Dailey, C. J. Williams, 
and L. H. Rohr, London. 

7031. Hanp Trucks, T. Darrington, London. 

7032. MiLu Stone SPINDLE APPURTENANCES, T. J. Davey, 


mdon. 
7033. Mart Cart Suarts, W. J. Harris and Co. and H. 
J London. 


7034. Finz-pnoor Fuoons, F. H. Willis and R. Astley, 
London. 

7035. oe O. Imray.—(Z. M. Preston, United 

tates. 

7036. Rorary Moror, E. T. Cleathero, London. 

7037. Execrric Arc Lamps, R. Belfield, London. 

7038. Detacaina Horses from VeHIcLEs, J. Schmit, 
London. 

7089. Insectors, R. G. Brooke, London. 

7040. Sirpinc Stop Vatves, W. G. Hicks, London. 

7041. Meta Hor-water Lamp or Guosg, J. Pollock, 


ndon. 
7042. Burton-HoLe Sewinc Macuines, I. Nasch, 


on. 

7048. Foop Propvct, C. Saville, London. 

7044. Dynamometers, E. J. Wood, London. 

7045. ComBINED TaBLE, Desk, and Gymnastic Rack, 
B. Hagen, London. 

7046. Carryinc Rarttway Tickets, J. Michels.—(0. 
Callmann, Germany.) 

7047. Perroteum Enornes, W. de Courtney.—(0. 
Bruenler, Germany.) 

7048. Typewriters, G. C. Blickensderfer, London. 

7049, MANUFACTURE of Women’s Inpoor Caps, J. Cryer, 
London. 

7050. Sarery ATTACHMENT for Pursgs, G. P. March- 
mant, mndo; 

7051. Goupiincs for RAtLway VenicLes, W. D. 
Williams, London. 

7052. Stoprine Snot Hoes in Vessexs, F. F. Jones, 
London. 

7058. Winpow Buinps, W. W. Wythe, London. 

7054. Carques, Mongy Orpers, &c., W. T. Doremus, 
London. 

7055. Type-Writinc Macuinss, E. A. Ford, London. 

7056. Macurines for Dicorne Post Hors, A. J. Boult. 
—(G. Bewell, Canada. 

7057. Ore SepaRaTtinG Apparatus, W. P. Thompson. 
—(W. Krug, Germany.) 

ee —- Houpers, A. J. Boult.~(£. Buchan, 


nr a 

7059. Sroves for Heatinc Purposes, J. A. Suppiger, 
Liverpool. 

7060. Construction of CoLLaPsIBLE Trunks, M. W. 
Wright, London. 

7061. Hook, G. Sulzer, Liverpool. 

7062. UmBrRELLAs, A. J. Boult.—(R. Geisler, Germany.) 

7068. SePaRATION of Minera.s, &c., O. T. J. Vautin, 
London. 

7064, SEPARATION of Leap from Orgs, C. T. J. Vautin, 
London. 

7065. MECHANICAL ARM, J. F. G. Haran, London. 

7066. Stonewarg, P. Y. Cliff, Liverpool. 

7967. Furnaces for Heatinc Merats, A. E., B. F., 
and H. M. Butler, London. 

7068. Lock-stitch Sewrnc Macuines, G. Langen- 
berger, London. 

7069. — Mera .s from their Orss, G. J. Atkins, 

ndon. 
7070. Rounpasouts, F. Bothmann, London. 
7071. Pneumatic Apparatus, W. . Beaumont, 


ndon. 

7072. Tawinc Hives, W. Zahn, London. 

7078. VELOCIPEDES, W. D. ae o 

7074. SeParaTine or DREssineG Four, &c., R. Creaser, 


on. 
7075. Bacasse Furnaces, H. H. Lake.—(The Babcock 
and Wilcox Company, United States.) 





7076. Bacasse Furnaces, H. H. Lake.—(The Babcock 
and Wilcox Company, United States.) 

7077. Castino of Incors, J. Illingworth, London. 

7078. Wire Fencinc, H. W. Hartman, London. 

7079. Gas-MaKiIne APPARATUS, C. R. Collins, London. 

7080. Evectinc Asues, &., H. H. Lake.—(H. Lee, 
United States.) 

7081. — Sienatuine Circuits, J. D. Hickman, 

ndon, 

7082. Bicycies, A. A. Blandy, London. 

7083. Catcu for Spinninc Mu tes, J. Brindle and J. 
Taylor, London. 

7084. Paints, W. H. Bodin, Birmingham. 

7085. Treatinc CLay, &, B. and E. Joberns, Bir- 
mingham. 

7086. Ticker Nippers, T. Smith and Sons, Saltney, 
and C. Ross, Birmingham. 


13th April, 1892. 

7087. TREADLE Apparatus for Drivinc Macuings, J. L. 
Sampson, London. 

7088. Dry Barrery, A. W. Wetherelt, London. 

7089. Manuracture of the TexzTu of Carps, H. C. 
Carver, London. 

7090. Weavinc Carpets, W. C. Smith and J. Barlow, 
Kidderminster. 

7091. VeLocipepes, R. W. Smith, London. 

7092. Iron1nG Macuines, W. M. Porter, Belfast. 

7093. Propuction of an AERATED Water, J. W. Black, 
Inverness. 

7094. Securinc Papers ToceTHerR in Bunpies, W. 
Snell, London. 

7095. ELecrric Arc Lamps, J. Sugden and W. J. L. 
Sandy, London. 

7096. Ree. Hoitper and NEEDLEWOMAN’s FRIEND, E. 
Foster, Preston. 

7097. Teapot, E. Leigh, Longport. 

7098. Arn CoamBers of Preumaric Tires, P. L. Renouf, 
Stoke, near Coventry. 

7099. Apparatus for Recorpinc Votes, J. Blythe, 
London. 

7100. Spourep Urensi1s, B. Hewitt, Longport. 

7101. VentiLatinc Hat Leatuer, J. B. Paget, Darley 
House, near Matlock. 

7102. Crip Putieys, J. Haythorn and J. Stuart, 
Glasgow. 

7103. Pneumatic Trrgs, J. J. Wright, Durham. 

7104. “‘ Deeminc Puzzue,” G. Midgley and K. Fulton, 
Burnley. 

7105. Brakes for Tramcars, W., J., and W. J. Thom- 
son, Newcastle-on-Tyne. 

7106. Fasteners for Winpow Sasues, G. H. L. Haynes 
and F. G. Mott, Northampton. 

7107. Brewinc Tea, W. Wade, Longport. 

7108. Suirrinc of Switcnes, J. Fletcher and T. 
D n, Birmingham. 

7109. ComBineD LenotH MEasuRE, &c., W. 0. Adam- 
son, Manchester. 

7110. SHow Tickets, G. Saunders, London. 

7111. Topacco Pirz, F. Thorp and T. C. Moore, 

mdon. 

7112. Topacco Pires, A. Harman, London. 

7113. Type-writinc Macuines, A. Philburn, H. Gart- 
side, and C. E. Redfern, Manchester. 

7114. PRopettine Pieasure Boats, W. Davies, Man- 


chester. 

7115. Brruiarp Markinc Poarps, H. T. Johnson, Man- 
chester. 

7116. PostaL WRAPPER EnveLorus, E. Warrillow, Bir- 


mingham. 
7117. Lockinc Doors of Rairway Carriacgs, T. A. 
McKee, Dublin. 
be Capstans, &c., Gear, T. M. Grant and A. Kelly, 
asgow. 


lasgow. 

7119. Or Motor Enornes, J. Fielding, Gloucester. 

7120. Aromatic DISULPHOETHYLENEDIAMIDEs, &c , W. 
Marckwald and J. F. Holtz, London. 

7121. Hammer, W. Jacoby, London. 

7122. Power Pressgs, N. C. Stiles, London. 

7123. Cake Cutrers, L. W. Snell and A. B. Charles, 
London. 

7124. Preumatic Tire, H. Heaton, jun., London. 

7125. Operatinc Cocks of Cy_inpers, The Manchester 

ngs oe Co. and W. M. Jackson, Manchester. 

7126. ELECTRICAL DisTRIBUTION, A. Wright, Brighton. 

7127. Cur.LING-Toncs, I. T. Dickson, London. 

7128, Exuisition of Next Sration, 8. Tebbit, Hay- 
wards Heath. 

7129. Mera Beap ORNAMENT, A. E. Webb and H. 
Simmons, Bloxwi 

7180. Sarety Rivine Strrrvp, T. Gloster and R. Banks, 
Birmin eo 

7131. MeasurincG Liquips, E. Hargood and C. Erskine, 


London. 

7132. Workinc Srik and other Fisres, W. H. Jones, 
London. 

7133. Rotary Enos. G. A. Thomson, London. 

7134. — for Moisteninc Stamps, C. Holyland, 

mdon. 

7185. CaTAMENIAL Sack, J. J, Vernier, London. 

7136. Hanpies for Bortties, &c., G. V. de Luca, 
London. 

7187. Quick - FiRING Guns, A. O. F. von Augezd, 
Londo: 


nm. 
7138. SupporTinG CruciBLEs on Stanps, F. T. Fisher, 


mdon. 
7139. Spacers for Type - matrices, J. C. Fowler, 
mdon. 

7140. TaiL-PrEece for Vio.ins, J. Thorpe, Croydon. 

7141. Uritisation of the Trpes to Drive MacHINERY, 
J. Cockburn, jun., London. 

7142. Renewinc Incanpescent Lamps, E. A. Kriiger, 
London. 

7143. Drittine Macuongs, D. Jones, London. 

7144. SeconparRy Batreriss, G. H. Cutting, London. 

7145. AUTOMATICALLY Stoprine Trains, H. Schloesing, 


London. 

7146. Car Burrer, W. W. Horn.—(W. H. Wild, United 
States.) 

7147. Same Hee ts to Boots and Sxogs, J. C. Collins, 


ndon. 
7148. MANUFACTURE of SACCHARINE FoppeER, R. M. Boyd, 
London. 
7149. VeLocirpepes and Brakes, &c., A, C. Hanson, 
London. 
7150. TreaTiInc Enrrals of Anmmats, C. J. Sanders, 
mdon. 
7151. SepaRaTine Tix, J. F. Duke and F. Bedman, 


London. 
7152. Metat Castinas, J. F. Duke and F. Bedman, 


mdon. 

7153. Rotirne and SHapine Tubes, R. Mannesmann, 
jun., London. 

7154. Pneumatic Tings and Rims, J. B. Dunlop, 
London. 

7155. THREAD’SPOOLING, J. Brook and Bros, and J. B. 
Hirst, London. 

7156. Automatic Gun, H. 8. Maxim and L. Silverman, 
London. 

7157. THREAD-DREssING, J. Brook and Bros. and W. 
Kenyon, on, 

7158. Macutyges for Repucinc Tuses, 8. O. Bigney 
London. 

7159. Atioy, J. B. Chamberlain, London. : 

7160. ViTRIFYING MaTERIAL for ScaLz, J. Chamberlain 
and A. Gutensohn, London. 

7161. DrEssHOLDERS, H. M. Knight, London. 

7162. WEIGHT OPERATED Motor, D. A. Velly, London. 

7168, VeLocipepes, W. H. R. Kelly, London. 

7164. Automatic Stock Ferepers, A. J. Boult.—(G. 
Lloyd, Canada. 

7165. Novetty ADVERTISING APPaRATus, W. Jones, 
London. 

7166. Ovens, A. J. Boult.—(C. F. Hubbard, Canada.) 

7167. Gas- WELDING AppLIANcEs, &c., J. Donnelly, 


ndon. 

7168. BurrerR Guipes for Venictes, J. Donnelly, 
ndon. 

7169. TURNING OveR Music Leaves, J. H. Butcher, 


mdon. 
14th April, 1892. 


7170. Primary Batrerres, T. E. Weatherall, East 
Greenwich. 
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7I7l. Mounts and Hano.es, W. J. Myatt and B. H. 
bi s Edgbaston. 
7172. Evecraicat Sureicar Instruments, 8. Bradley, 
London. 
7173. Evecrric Sicnaus, A. Whalley, W: n. 
7174. Printrnc Onnamentac Fasarics, Sir A. O. Ewing 
and J. Stobo, Glasgow. 
7175. Srenrerinc Woven Fasaics, Sir A. O. Ewing 
and J. Stobo, G w. 
7136. Five Device for Rances, A. Brown and R. Barr, 


asgow. 
7177. Carp-setrinc Macaines, H. H. Worthington, 
G. A. Kennedy, and J. Arrowsmith, Manchester. 
7178. Home Tratness for VeLocipspgs, A. Warring- 
ton, Manchester. 

7179. Spmsyinc Yary, J. Bowden and J. Walker, 
Manchester. 

7180. Inpicators, R. McKinnell and J. Buchanan, 


~—. 

7181. myers’ Borinc Sranparps, J. Richmond, 

G Ww. 

7182 Factine, Cuttine, or Suarine Stone, W. Coulter, 
Halifax. 

7183. Crank for Cycies and Veuicues, H. J. Grafham, 
London. 

7184. Macuuves for Prixtixc Sasawis, 8. and J. 
Knowles, Manchester. 

7185. Oven Hot-pcate Removes, A. and F. 8. Tenison, 
London. 

7186. Exuavst Vatve for Excrxgs, P. 8S. Mhenti, Man- 
chester. 

7187. Prorectine the Russer of Tires, P. Ockenden, 
London. 

7188. Manuracture of Borries, H. Crane, jun., Bir- 


_———. 

7189. Drivine Comers, J. Allen and J. Reddishough, 
Bradford. 

7190. Bicycie Sappies, H. J. W. Dam, London. 

7191. Currme Bovcus out of Trees, T. Foster, 
Calveley. 

7192. CoaL-currine Macutnery, A. and H. Hirst Leeds. 

7198 Covpiine for Rartway Venicies, G E. Quinton, 
Bristol. 

7194. Targap Escurcueons, G. and P. Hookham, Bir- 
mingham. 

7195. Avromatic Grip and Sp.ist, 8. C. B. Hunter, 
South Bristol. 

7196. Door Curtarns, J. R. C. Buonavista, Isle of 
Wight. 

7197. Corsrtr’s IxvisiBLe Fasreninc, H. Corbitt, 
Manchester. 

7198. Bicycies and Tricyc.es, H. Hart, London. 

7199. Comprise Macuines, J. W. Scott, J. Owen, and 
J. Carr, London. 

7200. Saarpentnc Leap Penciis, J. Pendlebury, 
London. 

7201. Enamettep Copper Lerrers, T. 8. Webb, 


on. 

7202. ArtiFiciaL Fuse1, J. N. Moérath and F. 8 de 
Straznicki, London. 

7203. Rarsrinc Mecuanism of O11 Lamps, F. R. Baker, 
Birmingham. 

7204. Cartoons for Pacxinc, A. Brown, Manchester. 

7205. snares aS Leo, ——. . , 

7206..CouPLines forCaBLes, &c., A A. Voysey, Liverpoo! 

7207. Scnoot Desks, J. J. Lynam, Birm: — 

7208. Pwevumaric Tires, A. Nicholson and A. Whicker, 
Dublin. 

7209. PurtocraPs for Pens, F. Bridges, London. 

7210. Gas Vatvzs, J. Lewis, Cardiff. 

7211. Cornses’ Sauce, C. A. Adams, London. 

7212. Ris for Eve-ciasses, H. G. T. Parsons, 


lymouth. 
7218. — Tuses for Steam Borers, T. A. Reed, 
risto! 


7214. Tres, N. C. F. Jochumsen, Barrow-in-Furness. 
7215. Fotpine Axte, C. Penney, Stockport. 

7216. Reveastnc the Iron Banps of Cotron BALEs, 
J. E. Bradley, Liverpool. 


2 Suspension Peramputators, W. H. Dunkley, 


7217. 
mdon. 
7218. AeratepD Water Pumps, H. W. Payne, Bir- 


7219. Forwaces of Stream Borters, W. B. Joicey, 
London. 

7220. Primary Batrery, F. B. Stone, Kent. 

7221. VeLocipepss, J. Quertier, London. 

7222. Fastenmsc for Dresses, De Lona Mitchell, 
London. 

7223. Puzzue, G. T. Neville, London. 

7224. Domestic Grates or Stoves, H. Thompson, jun., 
London. 

7225. Sasn Locks, D.C. C. Macdonald, C. Alteman, 
and J. Grant, London. 

7226. Execrric Treatment, C. H. A. Hoho and E. A. 


Cc. . London. 

7227. Cueck Tii1s, T. Glassey, Liverpool. 

7228. JouRNaAL-Boxes, I. Braithwaite and E. O’Brien. 
—({The Dodge Manufacturing Company, United States.) 

7229. JournaL-Boxes, I. Braithwaite and E O’Brien. 
—({The Dodge Manufacturing Company, United States.) 

72380. Looms for Weavine, F. Lancashire and J. Hulse, 
Manchester. 

7231. Woxpine TeREap upon Disc Hoipers, J. Keats, 
London. : 

7232. Lock and Cuarn Stitch Sewinc Macuines, E. 
Kohler, London. 

7233. Conpensinc Steam Enorves, 8. C. Davidson, 
London. 

7234. Arm Enorves, 8. C. Davidson, London. 

7235. CoaL-cuTtinc Macutnes, R. J. Charleton and H. 
Walker, London. 

7236. Breap-Makinc Macuryeg, V. J. L. Brun and C., 
H., and A. Bénard, London. 

7237. Commutators for Erecrricat Macarvgs, B. 8. 
Paterson and J. B. Furneaux, London. 

7238. SmMoKELEss Pownper, J. K. von Falkenstein and 
A. M. Bohm, London. 

7239. Triccer for Breecu-Loapinc Bott Guns, P. 
Mauser, London. 

7240. Pump Apparatus, G. W. A. Kahlbaum, London. 

7241. Propucine Motive Power, R. Diesel, London. 

7242. Cxusninc Macuuve for Ores, &c., H. Davidson, 


mdon. 
7248. Apparatus for Puriryinc Smoxz, C. Fink, 

London. 
a > ae Szeepr, &c.,C. Burgon and H. Burgon, 


on. 

7245. ComprseD CaLenpar, &c., G. Hughes.—(J. 7. 
Hawkins, United States.) 

7246. CaLenDar, G. Hughes.—(J. T. Hawkins, United 
States. 

7247. Fastentne for Boots, T. McNally, London. 

7248. Bricks, H. Warrington and H. Warrington, 
London. 

7249. Water Leven Inpicator, G. Eberhardt, London. 

7250. Vatve Apparatus of Enorives, F. H. Morel, 

on. 

7251. Dressinc Baos, A. Clark, London. 

7252. EvecrricaL DistrrsutTine Apparatus, R. E. B. 
Crompton and W. A. en, London. 

7258, GengRatTine Evectricity, T. Duffy, London. 

7254, Treatment of Fecuta, G. E. Delory, London. 

7255. Saorrers and Sun Burxps, J. W. Martin, 
London. 

7256. Cigar Hoipers, C. 8. T. Hansen, London. 

7257. Macuines for Currinc Topacco, L. C. Josselin, 
London. 

7258. Tox and Hee. Prates for Boots, J. Radcliffe 
and N. Newman, London. 

q eae for Curtinc Grass, J. Urbanek, 

mdon. 

7260. Treersc Boots, H. H. Lake.—(G. W. Copeland, 
United States.) 

7261. Karsinc the Gatiterizs of Lamp Burwens, E. 
Schuster, don. 

7262. Trusses, M. J. Lindsay, London. 

7263. Ratsrnc the GaLtery of Dopitex Burwers, E. 
&chuster, London. 

7264. Execrric Arc Lamps, H. T. Harrison, London. 
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7265. AvromaTic Mecuanism for the Detivery of Iczs, 
H. Y. Dickinson and A. G. Macculoch, London. 











7266. Fustian Currine, J. E. Taylor, Manchester. 

7267. Bep-rest or Support, J. F. Hyde, Bristol. 

7268. Finisgine Spikes, W. P. Thompson.—(H. Greer, 
United States ) 

7269. Exrracrs of Rurnex Hymenosepacun, &c , W. P. 
Thompson.—({W. C. Tigfany, United States ) 

7270. ARTiriciaL Brruminovs Stong, R. Huppertsberg, 
Liverpool. 

7271. PappLt-wHEELS, F. H. Batters, Liverpool. 

7272. Puzzux, A. Casson, Live: 1. 

7273. HarpsicHorD Pepat for Panevenem, T. Petrie, 
London. 

7274. Macuine for Emsossinc, &c., J. Roberts, Bir- 


min; 
7275. — Merers, H. W. Miller, London. 
a Lirrinc Motion for Hackuinc Macuinegs, J. A. 


as' 
7277. Dome Jockeys, J. Glossop, Leeds. 
7278. Fiusainc Apparatus, D. M. Sutherland, Edin- 


7279. Hypravutic Hoists, J. A. Steven, Glasgow. 

7280. WasTE-waTER Cvosets, J. Simpson, London. 

7281. Sicht-Frzep Lusricators, R. M. Deeley, Derby. 

7282. Printinc Macurnes, J. Michaud, London. 

7283. Macic Lanterns, L W. Greaves and T. Bradley, 
London. 

7284. Butron Hooks, G. Lilwall and W. and V. Wood- 
field, Stratford-on-Avon. 

7285. Toots for Cieaninc Borers, J. B. Burrell, 


iff. 

7286. Tires, E. H. Seddon, Manchester. 

7287. Fasteners for Brits, 8S. Ogden and E. Welsby, 
Manchester. 

7288. Parnrinc Fasrics, 8. Schwabe and Co, W. 
Pickup, and W. Knowles, Manchester. 

7289. HorsgsHog, J. O’Brien, Glasgow. 

7290. Sipson Caps for Borries, A. E. H. Lozé, Liver- 


pool. 

7291. Printine TexTILe and other Fasrics, E. Roos, 
Manchester. 

7292. PaPER-FOLDING Macuings, J.S., R. D., W. D., 
and H. C. Cundall, Halifax. 

7298. Pumps, G. Mills, Manchester. 

7294. Packine, J. Lewis, London. 

7295. CrocHEeTiInc Macuixg, G. Buhlmann. London 

7296. Borine Macurnes, J. T. Franklin, Birmingham. 

7297. Lamps, W. Fletcher, London. 

7298. Dye Srurrs, J. Y. Johnson.—{ 7he Badische Anilin 
and Soda Fabrik, Germany.) 

7299. JacguaRps of Looms for Wzavina, B. 8. Armi- 


tage, ax. 

7300. Mus for Sprsninc, B. Sykes, Halifax. 

7301. Ostarninc Motive Power, F. H. Purchas, 
Halifax. 

7302. Maxine Iron or Steet, A. Turner and M. B. 
Baird, Glasgow. 

7303. Propettinc Boats by Manvat Lasovur, E. G. 
Deloe, London. 

7304. Bootmaxers’ Lasts, M. Spuhr, London. 

7305. Liquip Sprayinc Apparatus, H. D. Fitzpatrick. 
—(M. A. Lutzner, Germany.) 

7306. Boppoys, A. Barlow and J. Leach, Manchester. 

7307. Meat Hook. F. Shackell, London. 

7308. Burninc Limestone Cement, J. Briggs, Man- 


ester. 
7309. Horsg-sHozinc Rasp, T. A. Huband, Chelten- 
Extinction of Gas-Licuts, A. T. Fletcher, Man- 


r. 

7311. CusHIoNED CAR-WHEELS, B. F. Haugh, Glasgow. 

7312. Atarnm Devices, W. 8. Hull, C. H. Sparks, and 
A. 8. Benedict, G Ww. 

7313. ORNAMENTAL 
London. 

7314. Hyprav.tic Winpinc Ropgs, J. Turner, Horn- 
church. 

7315. Drivinc Cranks of Bicycizs, J. T. Turnbull, 
Falkirk. 

7316. PortaBLe Cooxinc Apparatus, M. Davidson, 
G iw. 

7317. Puttine Beetroot, W. Lichtmann and J. Mai- 
baum, London. 

7318. Pocket Knives, 8. W. Silver and W. Fletcher, 
London. 

Water Heaters, J. and W. Jardine, Bir- 
mingham. 

7320. Gas and Om Motor Encives, J. Southall, 
London. 

7821. Preservinc Textite Fasrics, C. D. Abel.— 
(The Actien Gesellschaft fiir Anilin Fabrikation, Ger- 
many.) 

7322. Sorrentsc and Puriryinc Warer, C. H. Fitz- 
maurice, London. 

7323. Sarety Appiiance for Borters, J. Larkin, 


ABLETS or Carbs, A. Tuck, 


on. 
7324. CarTripce Cases, E. Bergerat, London. 

7325. Screw Taps, J. Wilson and R. J. Fowkes, 

London. 

7326. Cycizs, A. Hopwood, Wolverhampton. 

7327. Packines, J. R. Green, London. 

7328. Packinos, J. R. Green, London. 

7329. Propuction of Kerries, G. Y. Cooper, Birming- 


7330. Furnirure Castors, G. Gee, Birmingham. 

7331. Bicycies, W. 8. Abdy, Birmingham. 

7332. Gatvanisinc Iron, G. Retterer, London. 

7338. Formixe the Parts of Iron Framinc, A. Mole, 
London. 

7834. AgriaL Macuings, G. Gabrielii, London. 

7335. — for PootocraPuic Purposes, C. T. Maling, 

on. 

7336. PuotograrpHic Ssurrers, F. 0. Bynoe, 
London. 

7337. CoLounrinc Matrers, B. Willcox.—(Zhe Farben- 
Jabriken vormals F. Bayer and Co., Germany.) 

7338. TacK-DRIVING MrcHanisM, G. G. M. Hardingham. 
—+(C. H. McCormick, United States.) 

7339. Propucine Fast CoLours on Fisres, B. Willcox. 
—-(The Farbenfabriken vormals F. Bayer and Co., Ger- 


many.) 

7340. AnwEaLinc Hor Articies, E. Hammesfahr, 
London. 

7341. Cartripces, J. Pinfold, London. 

7342. Ratsine Suirs, W. R. Swinburn, Grimsby. 

7348. AgRaTED WaTER BorrT.e Vatves, J. B. Duhamel, 
London. 

7344. Mow1nc Macuings, T. Clark, London. 

19th April, 1892. 

7345. Stop or Reeoutatinc Vatves, T. H. Ward, 
Smethwick. 

7346. Sasu Locks, G. Gibson, London. 

7347. SasH Locks, G. Gibson, London. 

7348. Sasu Locks, G. Gibson, London. 

7349. Traces, W. H. Jane, Bodmin. 

7350. Merat Waeets for Tramcars, W. North, 
Sheffield. 

7351. Waeexs for Cycies and Puuteys, W. W. Trinfield, 


7352. MuLEs for Spixwinc, L. Rushworth, Droylsden. 
= PREVENTING Fovu.inc of Sips’ Bottoms, R. Bell, 


lasgow. 
7354. Soap, R. Bell, Glasgow. 
7355. RecuLatTinc De.ivery of Water, G. Chisholm, 


jun., Glasgow. 
7356. Winpow Curtain Poies, G. Chisholm, jun., 
~~ 
= EIGH-BRIDGE CaTTLe Caces, J. D. McJannet, 
‘ow. 
7358. Hosiery, A. E. Adams, W. A. Sheffield, and J. 


, Leicester. 

7359. Borers, G. and J. R. Bolton, W. A. Foskett, 

and N. P. Bishop, London. 

7360. Sprvninc Frame, J. Brindle, R. L. Reade, and 
J. Ta , Sale. 

7361. Distripution of Evectricity, W. L. Spence and 
B. 5 chester. 

7362. Frake Oatmeal, J. Duncan, Glasgow. 

7363 Winpow CLEanine Appiiance, W. P. Thompson. 
—(J. Steinmiiller, Austria.) 

7364. ConTROLLING Sicnats, H. Williams and W. H. 
Annett, G! 4 

7865. Macuinery for Wueets, T. G. Stevens, Swans- 
combe. 











7366. Atracninc Door Kyoss to Spinpies, F. J. 
Brown, Swanscombe. 

7367. Continvous Revotvine Fitz, A. J. Rudolph, 
London. 

7368. Burnixec Oits, W. H. Luther, E. M. Bayley, and 
J Cockburn, G Ww. 

wee Savurrves for Weavine, &c., 8. Whitworth, Roch- 


Cc. 

7370. Entaroinc and Repucinc Weppine Rivas, 
A. G. and G. V. Pinfold, London. 

7871. Rar-way Passencir Veuicies, A. T. and J. F. 
Moore, Manches‘er. 

7372. Dressine Gown or Costume, A. G. 8. Mahomed, 
Bournemouth. 

7378. MovaBLe Provection for Venicces, A. Guyot, 
London. 

7874. Doors for Rartway Carriaces, F. Sutcliffe, 
Fairfield. 

7875. Lastinc Nippers, J. Y. Johnson.—(The Lijfen 
Lake Lasting Machine Co., United States ) 

7376. Fence Hurpvss, J. W. Hall, J.and A. Hemming, 
and F. W. Drewett, London. 

7877. Locks, B. Piers, London. 

7378. Propucinc Metatuic Zinc, P. C. Choate, 
London. 

7379. Gas Generators, A. J. Boult.—(H. C. Kew, 
United States.) 

7380. Lemon Squerzers, H. J. Williams, London. 

7381. Swinos, G. W. Smith, London. 

7382. Boots, SHozs, &c., J. Bryan and A. H. Bryan, 
London. 

7383. Ink-stanps, H. Lehmann, London. 

7384. Dress-HoLpers, J. G. Rollason, Birmingham. 

7885. Sicnaxs, J. Fairweather, Dundee. 

7386. ComBrineD Dravont Preventers, &c, A. R. 
Palethorpe, London. 

7387. Batt Vatves, &c., G. Fellows and N. Fellows, 
London. 

7388. Vesseis for Cooxine, T. Frederking, London. 

7389. Stopper for Borries, A. Schiller, London. 

7390. Boat-peTacuine Gear, G. T. B. Livingstone, 
London. ‘ 

7391. Lusricatine Devices, W. Daiber, London. 

7392. Stream Carraipce, A. R. Molison and A. 
McLucas, London. 

7:93. Bieacnine Powper, F. Hurter, London. 

7394. Currinc Grass CyYLinpers,- R. T. Mullett, 


London. 

7895. Taps, 8. I. Merrill. London. 

7396. Surps’ Tanks, L. Fischer and A.C. A. Holzapfel, 
London. 

7897. Macuinery for Putpinc Fisrovs MATERIALS, 
Masson, Scott, and Co., Limited, and J. Taylor, 
London. 

7398. TeLepHone Receivers, E. C. Hess, London. 

7399. Vices, W. Gerhardt, London. 

7400. Breap Kwnire, F. Hayes and F. J. Lewis, 
London. 

7401. PLumpers’ Torcnes, H. H. Leigh.—(H. P. Clark, 
United States.) 

7402. Pranorortes, J. W. Reed, London. 

7403. Orcans, M. Clark, London. 

7404. . ee Macuings and Morors, &c., 8. H. Short, 

ndon. 

7405. Cuumneys for Surps’ Lanterns, E. Petersen, 


mdon. 
7406. Dressinc, &c, Fisres, C. de Bailliencourt, 
London. 
7407. Rotary Morors and Pumps, R. Haddan.—(F. 
hrs 


n 

7408. RoasTinc APPARATUS for Cocoa, &c., D. Grove 
and B. Lilienfeld, London. 

7409. Diz Presses, J. D. Colomy and W. H. Albee, 


7410. Ramway Sicnauurnc Apparatus, L. Jenkinson, 
London. 

7411. Suoor Fire-escares, J. H. Heathman, London. 

7412. Batrery Evement, Sir C. 8. Forbes, Bart., 
London. 

7413. Lamp Saves, H. and M. B Schloerb, London. 

7414. CoLourine PaotocraPHic Paints, E. Hooker, 
London. 

7415. Exrectric Rartways, M. W. Dewey, London. 

7416. Batancep Pistons for Stream Enoines, W. 
Thomas, London. 

7417. Toot for Breaxine Coat, C. Taylor and J. H. 
Bishop, London. 

7418. Rat_way Ratts, H. H. Lake.—(B. G. Maercklein, 
United States.) 

7419. Fitterine Faucets, H. H. Luse, London. 

7420. Hair Pins, A. Angell, London. 

7421. Manuracture of Cicarettes, H. H,. Lake.—(H. 
Bauer, United States.) 

7422. Apparatus for Loapine Vesseis, J. Temperley, 
London. 

7428. Patcuinc Penerrasce Tarcets, T. B. Burns, 
London. 

7424. Drirt, W. E. Smith, London. 

7425. Extension Taste, E. H. W. Stahlhuth, London. 

7426. Curtinc Apparatus for Harvesters, J. Skinner 
and J. oe, London. 

7427. Draucat Exciuper, J. T. Brown and M. A. 
Garrett, London. 

7428. von for Bakryo Cakes, &., M. E. McDaniel, 

ndon. 

7429. AppLyinc Stats to Wess of Canvas, G. G. M. 
Hardingham.-—,C. H. McCormick, United States.) 

7430. Cotn-notpers, G. F. Redfern.—(@. de Courcy 
O'Grady and J. R. Collins, Canada. 

7481. Storprerine Borries, L. Maussion, London. 

7482. Cow, J. Bouhon, London. 

7483. Cocks or Vatvzs, A. F. W. Behm and P. H. Otto, 
London. 

7434. Startine and Sroppixc Veuicies, P. D. Van 
Vradenburg, London. 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Oficial Gazette. 


469,453. Rarmway Tunnet Construction, J. W. 
Reno, New York, N.Y.—Filed September 9th, 1891. 

Claim.—(1) In a subterranean railway structure or 

tunnel, the combination of girder panels form = 
an 


sides, floor, and roof of the same, and verti 


[469,453] 


























horizontal beams or braces dividing the structure into 
four compartments or trackways, substantially as and 
for the purposes set forth. (2) In a subterranean rail- 


way structure or tunnel, the combination of girder 
panels forming the sides, floor, and roof of the same, 
vertical and horizontal beams or braces —- 
against adjacent panels at their common its 0 
intersection, and shorter beams or braces attached to 
said vertical and transverse beams at their points of 
intersection, substantially as and for the purposes 

torth. (8) A girder panel for subterranean railway 
structures or tunnels, consisting of a curved shell and 





interior side flanges, and having an interior 

end flange provided with a keyway for the Raven 
of a locking pin or key. (4) Ina subterranean railway 
structure or tunnel, the combination of a Series of 
girder panels united by bolts and locking dowel pins 
= substantially as and for the purposes set 
‘orth. 


469,512. Puttey, W. F. Buswell, San Franci 
chatted September Bist, 1801. ™ ‘tee! 
avm.— In a pulley or sheave for use in conn 
with cable railways or similar apparatus, the oe 
tion of a pulley having its rim grooved in the usual 
manner for the reception of a cable by the provision 
of integral parallel flanges, and having also another 
annular groove underlying the cable groove and pro- 
viding a circular passage of larger size than the base 
of the cable groove, a series of inserted grooved seg. 


ments of chilled iron or other hard material located 
within said circular passage and forming the bottom 


469512] 





or wearing part of the groove in which the cable bears, 
the grooves of the inserted segments coming into co- 
incidence with the inner cpposing faces of the integral 
flanges, and a detachable section cut out of one of the 
integral flanges and readily removable to permit the 
placing or withdrawal of all the insertible segments 
at a single point in the periphery of the wheel, there. 
by enabling the manipulation of the segments in 
repairing to take place at any time without disturbing 
the pulley and while the cable is in place therein, sub. 
stantially as and for the purpose described. 


469,515. Evectric Macuine, M. von Dolivo-Dobro- 
wolsky, Berlin, Germany.—Filed August 3rd, 1891. 
Claim. —In the armature of an electric generator, 
the combination of an iron core, three or more coils or 
sets of coils, such as alc a’l’ c’, surrounding the 
said core and connected together to form a closed 
circuit or circuits, other coils or sets of coils, such as 


[469,515] 


- 




















A’ B’ C,, being alike in number to that of the coils or 
sets of coils a bc, &c., and also surrounding the core 
and severally connected at one end to equidistant 
points of the said closed circuit or circuits, and line 
wires connected to the other ends of the coils A’ B’ C’, 
substantially as described. 


469,538. Process or anD APPARATUS FOR ELEcrTRO- 
PLATING THE Huts or Vesseis, A. D. Buchanan, 
Long Island City, N.Y.—Filed February 2uth, 1891. 

Claim.—{1) The herein described process of electro- 
plating vessels, which consists in docking the vessel, 
incasing its hull in a flexible envelope, filling the en- 
velope with a metallic solution, and making electric 
connections between the solution and the hull of the 
vessel, substantially as described. The herein- 
described process of electro-plating vessels, which con- 

sists in docking the vessel, incasing its hull in a 

flexible insula envelope, filling the envelope with a 

metallic solution and the dock with water, and 

electrically ting the solution and the hull of the 
vessel, substantially as described. (3) The herein-de- 
scribed process of electro-plating vessels, which con- 
sists in docking the vessel, incasing it in a flexible 
insulated envelope, g the envelope with an 
lkali talli lution and the dock with water, 
eae fp electric current through the solution and 
the hull of the vessel, removing the alkaline solution 
and filling the envelope with a sulphate solution, and 
in passing a current through the latter and the 
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vessel's hull, substantially as described. (4) The 
herein-described process of electro-plating vessels, 
which consists in docking the vessel, thoroughly 


cleaning its hull, incasing its hull in a flexible insulated 
envelope, filling the envelope with an alkaline metallic 
solution and the dock with water, ing an electric 
current through the solution and Erong the hull of 

e vi » removing the solution and substituting a 
sulphate solution, and passing a current through the 
latter and the hull, substan y as described. (5) In 
an apparatus of the character described, the combina- 
tion, with a dock, of a flexible insulated envelope 
shaped to fit a veasel and having its central bottom 


portion secured to the dock, and means for raising the 
envelope, substantially as described. (6) In an 
apparatus of the character described, the combination, 


with a dock, of a flexible insulated envelope shaped to 
fit a vessel, a timber extending longitudinally through 
the envelope and secured to the dock bottom, and 
— for raising the envelope, substantially as de- 
scribed. 








Epps's Cocoa.—GRATEFUL AND ComFortine.—"' B 
a thorough knowledge of the natural laws whic 
ern the operations of di on and nutrition, and 


yy acareful application of the fine ies of well- 
lected Cocoa, Mr. Epps has provided our breakfast 
tables with a delicately flavoured beve which may 


save us many heavy doctors’ bills. t is by the 
ae a of — — of - that a —, 
ion ma; gradually up until strong enoug! 
resist owry tendency to disease. Hundreds of subtle 
maladies are floating around us ready to attack wher- 
ever there is a weak point. We may escape many & 
fatal shaft by keeping ourselves well fortified with 
ure blood and a ly nourished frame.”—Civil 
ice Gazette.—Made simply with boiling water or 
milk. Sold only in packets, by Grocers, labelled— 
“James Epps aND Co., Homoeopathic Chemists 
London.” —ApvrT. 
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THE CONSTRUCTION OF THE MODERN Bin. long. The fire is then lighted and the breast built risks of it being washed away and the consequent filling 








ON LOCOMOTIVE up with hard burned coke, the plate put on and black | of shank ladles too full, running upon the floor, and 
; sand rammed between, the tapping hole in this plate | general confusion. 

SECTION Il: THE FOUNDRY.—PART I.: IRON. being made with ganister. After the blast has been | It is almost impossible to work a cupola to a time- 

(Continued from page 233) turned on, it is allowed to blow through the tapping holes | sheet, as one day it may be wanted to work fast, or per- 


In preparing the cupola, it is first well cleaned cut, | for twenty minutes or half an hour in order to get them | haps two may be on together; another day cold or 
specially for 6in or 8in. above the tuyere holes, using | thoroughly dry, which is important, otherwise much hot, hard or soft, according to the quality of castings 
cemamnet and chisel when necessary, cleaning the whole | trouble may be caused, perhaps necessitating the ute required, thatis generally speaking of contract shops; but 
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Scale of Feet. 
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DOUBLE CYLINDERS- PATTERNS 








of the inside carefully without removing the glossy skin, | of a sledge bar. About the average time of starting the 
all furrows are filled up with ganister, and under good | fire is two hours before the iron is charged, and the coke | it is very much easier to regulate and approach somewhat 
management the lining will wear very evenly. The| should be from 12in. to 18in. thick above the tuyeres, | time-sheet working. Foundries noted for turning out 
bottom is then made with black sand, which is well | burning well and evenly throughout, but it is possible to | castings of the required grade run their heats separately, 


with railway work, which is so regular and well known, 





FIG. 57. 


(YQ Mi WN 


SN 


YY 
y 
Y 
y 





D F SECTION C.D. 
DOUBLE CYLINDER—MOULD 


SECTION GH 


rammed, neither too wet or dry, and is afterwards sleaked | tap out in an hour from lighting up. Each time after | which can be done without dropping the bottom of the 
over with clay wash or blacking, it being slightly inclined | tapping, the hole is ren. with a mixture of clay and | cupola, by clearing out through the breast the clinkers, 
to each tapping hole. The tapping holes are then well | coal dust, the latter preventing the clay from setting too | &c., until it is certain that the cupola is clean. This of 
rammed up with ganister and red sand from the outside | hard and causing it to crumble when tapping out. The | course takes from half to one hour extra, and more coke 
against an inside support, there being a round bar inserted stopping is applied on a rod, and is best inserted at | is consumed. It appears almost impossible to run two 
to form the tapping hole, which is not more than 2in. or | a slight angle from the top of the metal, which lessens | heats of different grades of iron without getting them 








378 


THE ENGINEER. 


May 6, 1899. 








intermixed. This is especially the case where the charges 
are small, as there must always be globules of metal 
remaining about the fuel and sides; however, as a rule, 
one class of metal is run off before the other is seen to be 
coming down; especially in the case of cylinders the bot- 
tom is run quite dry before the cylinder metal is seen to 
be melting. It is a good practice to put a charge of 
general iron in between a hard and soft grade. The iron 
never gets into the tuyeres or blast chamber, as by know- 
ledge of the cupola and a careful watch this is prevented. 
The slag is also watched through the tuyere holes, and 
when it is seen to have risen high it is tapped out, 
perhaps about three times a day. Of course it can 
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FIG.59 


SECTION EF 


i) 


weight, which is picked out of the cinder and is good 
scrap. 

Tron mixings generally consist of one of soft pig and two 
of good scrap, or two of soft pig and three of good scrap, but 
if a very soft casting is required, select two brands of pig 
and no scrap, because every time iron is melted it becomes 
harder; but it is not always advisable to use all pig, as 
acertain percentage of good scrap will make the castings 
stronger and cleaner. One fifth of good scrap is used 
in casting the cylinders, the brands of pig being selected 
from experience. Wrought scrap and white iron gene- 
rally give trouble, through not being intimately mixed, 





unless the charge is large, and sufficient time is given for 


FIG.GO. 
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————= 
their prints, the moulder clearly satisfying him 
the loam does not plug up vents, and = little raged, 
possible, especially if the mould is going to be “a 
immediately. The hay rope round the body coreg j 
bound as tight as the rope will stand, or it will slacken, 
and then it will be impossible to sweep up the cores solid 
and true. In making the cores a finer sand is used for 
the face than is required for the centre, where cinders 
are often used. Fine sand gives a smooth surface, but is 
bad for getting the gases away. They are put into the 
drying stove as soon as wepaiiie after making, because 
air-dried cores crumble. The cores are either made in 
boxes, struck upjfrom a board, or as the S cores, partly 
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be higher than the tuyeres without entering, as the pres- | them to blend in the boshes, which will hold at least | made in a box and 


sure of the blast carries it to the centre of the cupola. | 
The blast chokes and chills the fuel at its entrance, and | 
as soon as this is noted to be of any extent, it is rabbled 
into the centre of the cupola. Limestone is used asa flux. | 
About 100 1b. to 1501b. is sufficient for four or five tons 
of metal, a portion being put on with each charge. It 


Fig 6! 







































twice as much before twelve o’clock as after. 
The moulding and casting of the double cylinders is 


about the most important and difficult piece of work in | 
The casting must be perfectly | Figs. 57-60. The patterns are shown in plan and eleva- 


the whole foundry. 


partly swept up, which is very handy 
for the moulder and easy for the patternmaker. The 
shape of the core-boxes can be date surmised by 
reference to the cores in the drawings of the cylinders— 


sound, and the metal of high quality, hard and tough, | tion in Figs. 58-56, all core prints being indicated by 
but at the same time capable of easy machining. The | diagonal shading. 
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Fig 62. 
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also helps to clean the cupola and make it drop better, 
which is done after the last metal has been tapped out, 
the cinder and dirt being raked away. The drop is not 
absolutely the best form of cupola, although very conve- 
nient, and is only tolerated in foundries where it is not 
absolutely necessary to have the first and second heat 
hot. The bottom, having to be made every morning, is 
cold and damp, whereas with a permanent bottom it is 
always dry. In the latter case, the cinder and dirt has 
to be raked through the breast, and consequently requires 
more room. 





metal is poured into the mould as hot as it is practicable, 
because the hotter it is poured the sounder and cleaner 
the cylinders will finish. Smooth-skinned cylinders may 
be obtained by dull casting, but soundness is sacrificed 
for smoothness. Hot pouring is a great trial to the 
mould, because the metal will find its way into pase 
joints and vents, the latter causing the casting to blow 
and scab, also destroying cores or mould if burnt in 
drying. There is not much risk, as a rule, in the mould; 
but the danger lies chiefly in the cores, as they are 


It is very rarely that there is any metal | numerous and of complicated shapes. Great attention 


left in the bottom, if so, never more than half a hundred- | is bestowed in securing the vents and setting the cores in 


When the cylinders are not moulded from iron patterns 
on a machine, the following method may be taken as an 
example:—The top half or steam chest portion is placed 
at the bottcm in order to get all the steam passages and 
valve faces perfectly clean. Place the joint of the 
pattern K—Figs. 58-56—upon a “ turnover board,” which 
in thie case is an iron bed-plate on the floor level, and 
line up with facing sand; put on the middle box, and 
ram up with backing wh Vent all round with ;;in. 
or gin. vent wire, placing din. irons in front of the leaders 
L— Figs. 58 and 60—to strengthen and prevent the 





metal breaking into the mould. Gaggers are placed 
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WATERWORKS, WENLOCK LUNATIC ASYLUM 
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SIDE ELEVATION 


in, like loose irons, between the body core prints to 
bind the mould at this point; also between each 
of the webs M, Fig. 53, the valve rod core, 
and in front of the blast pipe seating, N, Figs. 58 
and 58 —N’, Fig. 53, being loose formers, which 
remain in the mould when the pattern is drawn and 
afterwards removed. A shallow groove is also formed 
and filled with cinders at M—Figs. 53, 57, 58—and a/| 
jin, vent wire is pushed down to the foot of each gagger ; 
an angle-iron is used sometimes at this joint to strengthen 
it. Parting sand is then sprinkled upon the core 
prints and joint, the bottom box placed on, rammed up 
and vented all over, no gaggers being required in this 
box. This portion of the mould is then turned over, | 
placed in the pit, and the joint made good and solid ; | 
that is, although it has been rammed from the opposite 
side, it is tested all over to find the weak places. The | 
other half of the pattern P—Figs. 54-56—is then placed | 
in its dowels, lined up with facing sand, the top box put | 
on, gaggered, rammed up with backing sand, and vented | 
all over as indicated in Fig. 57. The top box is then | 
lifted, turned over, and the pattern drawn, using the 
crane straight away to separate the middle from the 
bottom, drawing the pattern from the middle. When the 
middle box is separated from the bottom it leaves the 
steam chest core prints, the core N—Fig. 58—and the | 
loose formers N’—Fig. 53—so that each portion of the | 
mould can be easily got at and finished, making good all 
portions disturbed by drawing the pattern and then fin, as 
little as possible consistent with a risk of crushing, as a | 
fin is always preferable to a crush. Sleak over with 
blacking, which gives a gas-evolving, or kind of spheroidal 
coat, which protects the metal from the chilling effect of 
the.sand. Place the middle box upon the bottom, and 
fix the two side cores—Figs. 57 and 60—by the bolts b. 
The core irons, vents, and “ rickets,’ by means of which 
the gases strike away through the bolt holes } are clearly 
shown, and this remark will suffice for all side and 
lightening cores. The moulds are then well dried; after- 
wards the bottom portion is separated, and the steam 
chest core is fixed, S—Figs. 57 and 59—making good all 
round the joints of the prints, these cores being held 
down by bolts to the bottom of the box. The drain 
chamber core is then fixed upon four studs T—Fig. 58— 
which by means of two 1}in. round cores, form a com- 
munication between the two steam chests, and further by 
means of the cores ‘I’—Figs. 58 and 60—with the pet 
cocks. The S$ and exhaust cores are then fixed and | 
all joints made secure; Figs. 57 and 59 showing them | 
in position secured by the bolts b, the vents in the 8 cores | 
being formed by a straight wire and joined at the curves | 
by a piece of string, the gases striking through the hold. | 
ing-down bolts. Place the steam chest cover core in its re- 
cess V—Fig. 50—and drop the middle box upon the bottom, 
then carry the core V1—Fig. 59 forward, making the back | 
good with sand, fix in the vent pipe W—Fig. 59—which | 
enters the cinders of the steam chest core 8. Then well 
stop up the joint between the two boxes with loam and 
place the valve spindle cores X—Figs. 58-9—the prints for 
which have been formed by pocket cores, and loam the | 
joints of these up. This portion is then placed in the | 
drying stove again for twelve hours and afterwards | 
placed in the pit, the sand of which has been 
lightened up and sprinkled with hay. The centre | 
shaping core Y—Figs. 57, 58, 60—is then placed upon 
studs. There is generally about jin. space between this 
core and the top shaping core, which is made up with 
loam to prevent crushing, the gases from this core being 
conveyed by the #in. vent holes Y’—Figs. 57, 58, and 60 
—from the cindersin the bottom core to those in the top. 
The two body cores are then fixed, and the whole passed 
by the foreman. The boxes and body cores are then 
cottered up, and joints made secure with loam, especially 
at the fin F’—Fig. 59. It will be observed that there 
are not any feeders or risers beyond the leader, and these | 























SECTIONAL EL EVATION 
have not been found to be necessary, the head of metal 
in the basin over the leaders being quite sufficient. By 
means of the core prints C P—Figs. 54 and 56—and the 
core Z—Fig. 57—these patterns cen be utilised for 
another class of engines, having a leading bogie, forming 
the bogie foot or rest. 

Fig. 61 shows the method of casting the covers, and 
Figs. 62 and 63 the front and top steam chest covers, the 
two latter being examples of plate moulding, the core in 
Fig. 62 being shown in dotted lines. Fig. 64 is the piston 


| head, and when a moulding machine is not used Fig. 65 


shows the method of casting barrels for the piston rings 
in the foundry floor. 
(To be continued.) 








WATERWORKS, SHROPSHIRE AND MONTGO- 
MERY COUNTIES LUNATIC ASYLUM. 


THE necessity for an improved water supply to the Shrop- 
shire, Montgomery, and Borough of Wenlock Lunatic Asylum, 
had been made the consideration of the Visitors for several 
years. In the year 1886 Mr. Stooke, Assoc. Memb. Inst. C.E., 
of Shrewsbury, received the instructions of the Visitors to re- 
port on the question of increasing the supply of water from 
an existing well. 

After full consideration, Mr. Stooke advised that a new 
supply be secured from a well sunk in the new red sandstone 
formation, on land adjoining the asylum, and which had 
been recently secured as an addition to the grounds. Other 
means of providing a new system of supply were afterwards 
reviewed and considered by the Visitors, when in the year 
1890 Mr. Stooke was instructed to report further on the 
recommendation he had made in 1886, and to furnish an 
estimate of cost. The scheme generally consisted of a well 
cased with cylinders, in connection with which duplicate 
Otto gas engines and pumps were to be erected, each capable 
of delivering 3500 gallons of water per hour into a new high- 
level tank placed at an elevation of 54ft. above the surface of 
the ground, the elevation being secured by raising the walls of 
the laundry tower. Instructions were then given for the pre- 
paration of plans and specifications, which were duly sub- 
mitted to the Home Secretary for approval, and on this 
being received the works were proceeded with. The 
site of the well is 267ft. above Ordnance datum, and 
is situated about 1000 yards south-west of the river Severn. 
It is sunk to the depth of 117ft., and is about 5ft. under the 
river Severn. The well is lined with cast iron cylinders to 
the depth of 85ft., the cylinders being in segments properly 
jointed and bolted together, in order to prevent the infiltration 
of all surface water. 

The yield of water afforded by the well was found by pump- 
ing to exceed 6000 gallons per hour, whilst the requirements 
of the asylum are met with a supply of 40,000 gallons in the 
twenty-four hours, or a mean hourly average of say 1700 
gallons. Lodge room was excavated at the bottom of the 
well, and afterwards a pipe with a control valve was placed in 
the manner shown, and an Sin. borehole was taken to the 
depth of 190ft. under the engine-house floor. The borehole 
was entirely in the new red sandstone, and was the means of 
affording a largely increased supply, the depth of the water 
in the well being increased 10in. thereby. 

Analyses showed the water to be of a very high degree of 
organic purity ; the hardness rather considerable. Instruc- 
tions are now given to consider the question of softening that 
portion of the supply required for steam and hot water 7 
poses. The water is lifted through a 4in. main, 350 yards in 
length, into a large tank 60ft. high, and adjoining the asylum 
buildings. The tank is of wrought iron, 31ft. 3in. by 21ft. 9in., 
and 6ft. 3in. in depth, and is capable of holding 24,000 gal- 
lons. It was constructed by the Horsehay Company, and con- 
sists of fin. wrought iron plates with 34in. by 34in. by 4in. 
angle-irons round the bottom, top, and corners, with diagonal 
stays and longitudinal tie rods throughout its length and 
breadth. The tank is supported on seven rolled iron girders 
resting on Grinshill stone ashlar, and is provided with a 
manhole of 3ft. in diaineter. This storage, together with the 
other storage tanks now fed from the new high-level tank, afford 
a total elevated storage of 80,000 gallons, being equal to two 








days’ consumption. The tank is provided with an iron roof 
framework, and is covered with lin. grooved and tongued 
boards, and slated. It forms a prominent feature in the ele- 
vated position of the asylum. The engines used are the well- 
known Otto gas engines, made by Messrs. Crossley Brothers, 
Openshaw, Manchester, and are each four nominal horse- 
power. The engines and pumps are in duplicate, and as each 
engine can drive either set of pumps, there is little fear of the 
means of raising water ever being completely inoperative. 
The pumps are 5in. diameter and 15in. stroke, three- 
throw, and are capable of lifting 3500 gallons of water per 
hour a total height of 183ft. The pumps have brass barrels 
and buckets, and are placed 103ft. down the well. The 
pump rods are of wrought iron, carefully guided at intervals, 
and ladders at suitable stages are provided from the top to 
the bottom of the well. Gas is taken down to the well to the 
level of the pumps, and occasional burners are fixed in the 
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well. The overhead gear is of substantial design, and is 
mounted on a strong cast iron base plate, which forms a 
covering for the well. Pinions and clutches are provided, by 
means of which either set of pumps can be ——— at 
pleasure; and each end of the driving shaft is provided with 
fast and loose pulleys. The engines are worked with gas 
from the works in the town of Shrewsbury. 

Counters are fixed on each set of pumps and float gear and 
index to show the level of water in the well, whilst a 
mercurial indicator gives the water level in the high-level 
tank. A convenient engine-house has been built over the 
well, with iron frame roof work, covered with groove and 
tongue boards, and slated. The inside is well finished, and 
the floor covered with Maw’s encaustic tiles. The whole of 
the plant forms a very compact arrangement, and may be 
taken as typical of its kind. The total vertical lift from the 
well to the tank is 183ft.; the horizontal length of 4in. main 
is 480 yards. The cost of delivering 1000 gallons of water 
into the high-level tank, with gas at 3s. per 1000 cubic feet, 
is found to be 1:23d. 

A new fire main has been placed around the asylum with 
inside and outside hydrants. From this main no service supply 
is drawn. Pumpingis carried on daily until the tanks are full, 
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whilst under the arrangement in the tank a reserve of 4000 
gallons of water is insured to the fire main, which reserve of 
water would in case of fire allow ample time for maintaining 
the supply from the well. The cost of the scheme, including 
the new pipe connection from the high-level tank to the fire 
main, is £3800. The works have been carried out under the 
direction of Mr. Thos. S. Stooke, F.G.S., C.E., St. John’s Hill, 
Shrewsbury, and Messrs. Crossley Bros., of Manchester, were 
the contractors for the machinery. The well was sunk by 
Messrs. Timmins, of Runcorn. A supply of water has been 
laid on from these works to a portion of the outside district ; 
the yield of water from the well is sufficient to warrant a 
further extension of the supply being given. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 
THE annual meeting of the Institution began on Wednes- 
day evening with the annual dinner, at which Dr. William 
Anderson, president, took the chair. Over three hundred 
sat down, and among them were the Duke of Cambridge, 
Sir Ralph W. Thomson, General Robert J. Hay, Mr. 
Charles Hawksley, Mr. E. H. Carbutt, Major-General Sir 
H. J. Alderson, Mr. James Lemon, Mayor of Southamp- 
ton, Mr. George Berkley, President Inst. C.E., Professor 
Ayrton, and Mr. C. F. Amos. On Thursday evening, 
after the routine business, Mr. William Anderson, 
D.C.L., F.R.S., the President, delivered an address, of 
which the following is an abstract :— 


Dr. Anderson began by a graceful reference to the deaths of Mr. 
D Greig, Mr. Benjamin Walker, and Mr. R. Sennett. He then 
went on to consider the present position of the Institution. To 
save time he had had a graphic representation prepared of the 
figures contained in a table, in which are recorded the total 
number of members, the numbers attending the meetings, the 
annual income, and the total invested capital, for each year since 
the founding of the Institution in 1847. The curves, they would 
notice, for al! the items, except the attendances, indicate that the 
increase has gone on, roughly, in proportion to the age of the 
Institution. The attendance at meetings, though showing a 
tendency to increase, has not progressed by any means to so great 
an extent as we should have liked, and this perhaps is natural, 
because a larger proportion of the members are now abroad or 
living in distant parts of this country, and, in consequence, 
regular attendance at meetings is not to be expected by us any 
any more than by other scientific and technical societies, who are, 
of necessity, in the same predicament as ourselves. He was not 
aware that the steady increase in their prosperity is due to any 
special exertion on the part of the members. The recent 
comments in some of the professional papers, and the correspond- 
ence to which they have given rise, had, he thought, been prompted 
by a sincere desire for the well-being of the Institution; and it 
behoved them to see whether they cannot profit by the advice and 
the warnings given, and so raise the Institution higher than ever 
in the estimation of the profession. 

One of the complaints is that the papers are poor and few. But 
is there a scientific society in existence in which the same short- 
comings do not arise, and in which the responsible officers do not 
feel keenly the difficulty of procuring papers of merit and of 
interest! The very large number of societies constituted to foster 
particular branches of the profession—the Iron and Steel Institute, 
for instance, the Naval Architects, the Institution of Electrical 
Engineers, the numerous, and many of them excellent, provincial 
societies—require an enormous number of papers to feed them ; 
while at the same time the day of original or startling mechanical 
developments has almost away. Besides, we have 
been spoiled and cloyed by the rapid progress of mechanical 
engineering: so that papers which are not revelations of something 
new are condemned as unworthy of the Institution. Is there any 
form of steam engine, for example, which it would be worth while 
now to describe, unless it be a monster of exceptional proportions, 
the details of which they should like tosee in their engravings? Who 
would venture to read a paper on a bridge of even 800ft. span, 
and to illustrate it with all the pomp of type and plates which 
characterised the two accounts of the Britannia Bridge, when the 
Forth Bridge, a structure of more than double that opening, bas 
recently become familiar to us? Nay, the creator of this later 
marvellous work has not even thought it worth while to present an 
authentic account of it to the parent Institution, of which he is one of 
the most distinguished members. He was afraid that, in consequence 
of the state at which we have arrived, and, in respect of originality, 
the untoward age in which we live, we must be content with many 
papers that may justly be termed poor, so far as novelty alone is 
concerned. We must therefore rely for excellence on a more scien- 
tific treatment of our subjects, and on the care with which the 
details of construction are worked out and presented in the illus- 
trative drawings. Our critics also should remember that originality 
is not our only quest, and that we are not all veterans, to whom 
design comes almost by instinct ; we have a large body of younger 
and less experienced members, and to them he felt sure, from his 
own past experience, that our “Proceedings” offer practical 
examples and guidance which are appreciated all over the world, 
and the desire to possess which is the main cause of the ever- 
increasing strength of the Institution. 

He then referred to the work of the research committee as a 
reason why membership is sought and appreciated, and after 
suggesting the propriety of establishing an indexing staff, be went 
on to «= f :—Naturally, in the criticism to which they had been 
subjected, the vexed question of the constitution of the Council 
has not escaped handling ; and a good deal has been said of that 
famous and time-honoured remedy for all defects, the infusion of 
*‘new blood.” A glance, however, at the Councils which have 
year by year been constituted, reveals the fact that on the average 
fully two new men have been added at every election ; and if 
we exclude the Past-Presidents, the President, and the Vice- 
Presidents who form, if he might say so, the upper or permanent 
house, the change in the Council has amounted to nearly 14 percent. 
per annum. 

He next went on to speak of the Royal Ordnance Factories. The 
critics who, with so much confidence, express their opinions in the 
public Press and denounce the shortcomings of the War-office, 
would change their tone very materially if they were placed in a 
position to give effect to their views, and had to assume the heavy 
responsibility of the changes which they advocate. The difficui- 
ties which the responsible Minister of State has to face when 
about to introduce a new armament are indeed enormous. In 
the first place, naval and military officers of great experience, 
like other men, frequently hold incompatible views, so that, at the 
outset, the Secretary of State has to discriminate between conflict- 
ing professional opinions. In the next place, when, rightly or 
wrongly, the chief military nations of the world have adopted a 
certain arm—such, for example, as the 110-ton gun, the small-bore 
magazine rifle, or smokeless powder—and when it becomes evident 
that we must follow suit, the difficulty arises how to select the best 
weapon, or the most suitable explosive, on which to expend 
millions of public money. Inventors flock in from all sides, and 
proceed to bring pressure of every kind to bear, in order to 
secure the adoption of their particular inventions. It becomes 
imperative to examine a vast number of proposals; and the only 
method of doing this, in the public service, is by committees of 
officers or experts who have specially devoted their attention to 
similar — But however long the inquiries may last, in- 
ventions still keep pouring in, so that a final decision seems to be 








unattainable, unless an arbitrary limit of time be set; and this 
leads at once to charges of want of appreciation of inventors. 
And at the best, experience shows that, when new weapons or 
stores have been most carefully and exhaustively proved by 
committees and by experienced officers at the various proof 
grounds, unlooked-for defects will appear when these appliances 
are issued for service to the troops. In the meantime every 
failure and defect which may come to light is laid hold of by dis- 
appointed inventors or by their friends, the newspapers teem with 
severe strictures on the Government, and the outcry is re-echoed 
toa certain extent in the House of Commons. The responsible 
Minister has, however, to pursue his course unmoved by the agita- 
tion around him, except so far as to inquire into each fresh charge, 
and urge his responsible advisers to spare no efforts to perfect the 
matter in hand with as little delay as possible. Furthermore, the 
enormous extent of the British Empire, and the diversity of climate, 
render extreme cautionnecessary. Warlikematerial must be capable 
of being stored for years, and be always fit for use, amidst the snows 
and frosts of Canada, the parching heat of Aden and some parts of 
India, and the damp oppressive atmosphere of our tropical maritime 
possessions ; their keeping qualities must be such that, when 
accumulated in magazines scattered all over the world, or in ships’ 
holds, they shall remain serviceable for a reasonable number of 
years. A case in point is presented by the smokeless explosive now 
being introduced. Had it been a question of use in England, or 
even in Europe only, many varieties of powder would have proved 
suitable, because the comparatively equable climate would not have 
taxed their keeping qualities severely, while the relatively short 
and safe transport would have made it possible to arrange for the 
rapid manufacture and supply of fresh powder in case of war. 
But the conditions of Imperial supply are very different, and an 
explosive had to be sought, and he believed has been found, which 
will not undergo slow chemical change, but will maintain its 
shooting qualities when stored in our far-off dependencies, where 
the temperature ranges from — 40 deg. Fah. up to 150 deg. Fah., 
and where every degree of dampness and dryness may be met 


with. 

Another difficulty which stands in the way of adopting new 
arms, or improvements in those already existing, is the necessity 
of incurring the enormous expense of changing the stores all over 
the world, and, what is almost as bad, the alteration of drill and 
tactics thereby involved ; so that hesitation is only natural, and is 
even proper, until absolute necessity for change becomes apparent. 
Warlike stores are now made as far as possible to uniform patterns, 
and the components are interchangeable not only in each service, 
but also, when practicable, between the various services; so that, 
for example, a ship might in the event of necessity be armed with 
fortress guns, or might fill up her ammunition from stores intended 
for the land service ; and therefore all fittings and appliances must 
be made, as far as possible, common to all. This most important 
and desirable condition of things is well maintained by the 
apparently cumbersome process, according to which the design of 
naval as well as of military ordnance stores is placed under the 
control of the Director of Artillery, who is assisted by the Ordnance 
Committee, a council composed of distinguished officers, repre- 
senting every branch of the sea and land forces, aided by two of 
our most eminent civil and mechanical engineers. 

Patterns of stores once approved and sealed cannot be departed 
from without the sanction of the highest authority. Any neces- 
sary alterations are published from time to time in the “‘ lists of 
changes,” in accordance with which the sealed drawings and 
patterns are also formally amended. The drawings which govern 
manufacture, either by the Ordnance Factories or by the trade, 
are very carefully dimensioned, and limits of toleration, usually 
confined to a few thousandths of an inch, are prescribed. In 
addition gauges of all kinds and in great numbers are provided for 
the guidance of the manufacturer, and for use by the inspection 
officers, who form a branch of the department of the Director of 
Artillery, and are entirely independent of the Ordnance Factories, 
whose work is examined in exactly the same way and with the 
same strictness as that of private contractors. The number of 
gauges is sometimes very large ; thus, in the magazine ritle, which 
is built up of ninety-eight components, they number no less than 
370. Every component is passed separately ; and so accurate is 
the machine work that in assembling the arms ecarcely any hand- 
work is required, as may be judged from the fact that one man 
will put together as many as twelve rifles ina day of nine hours, 
or a complete rifie every three-quarters of an hour. 

Gun mountings or carriages, even for the heaviest ordnance 
required for land service, have not only to be critically measured 
and compared with the drawings in every detail, and examined 
for soundness of materials, but they are also fully erected and 
tested by firing five full charges either at Shoeburyness or at 
the proof butts at the Royal Arsenal. The guns themselves are 
proved by firing six rounds, four of which are proportioned so 
as to give from 20 to 25 per cent. pressure in the chamber in 
excess of the normal pressure for which the gun is constructed. 
After proof the interior of the gun is examined by means of 
impressions taken on warm gutta-percha, and by very careful 
gauging to the thousandth part of an inch, at regular distances 
along the bore, on the horizontal and vertical diameters. These 
gaugings are preserved for future reference, for the guns are all 
numbered, and the history of each is carefully recorded ; so that, 
in the event of accident, the source from which the materials were 
obtained, their chemical and mechanical properties, the treatment 
they received, the number of rounds fired by the gun, the nature 
of the projectiles, and the charges of powder employed, can all be 
ascertained at once. In the case of other stores the same care is 
exercised. Shot, shell, fuses, powder, small-arm ammunition, 
swords, bayonets—all have to pass the strictest gauging and the 
prescribed tests before they can be received into the service. 

The Ordnance Factories have no floating capital, and no profit 
or loss entries in their accounts. The money required for the 
purchase of materials, and for the payment of wages has to be found 
concurrently with the progress of manufacture by our customers, 
who are the Army, the Navy, India, the Colonies, and toa very 
limited extent private firms, who occasionally require small altera- 
tions to be made in the supplies which they have already delivered, 
but which are found to be not quite up to pattern. The total ex- 
penditure is still further controlled by an annual vote in Parliament, 
founded upon an estimate of the probable expenditure in wages and 
materials for the approaching financial year. The fixed capital is 
composed firstly of about £450,000, representing the value of the 
stocks of materials, which now include not only the materials 
currently used, and mostly purchased to meet orders already given, 
but also whatare termed ‘‘Imperial stores.” Some of the latter— 
such as sulphur, saltpetre, and acetone—being of foreign origin, have 
to be collected and stored in advance of orders, to meet the contin- 
gency of a war, which might shut us out from our sources of 
supply ; and the same is the case with others—such as native and 
foreign timber, and gunstocks—which require time to season, and 
have therefore to be kept for several years before they can be used. 
The second portion of the capital consists of buildings, taken at 
£572,000 ; and machinery, which stands at £764,000. These sums 
may not absolutely represent the actual value of our buildings and 
plant, for this has never been ascertained by direct valuation ; but 
they answer the important purpose of enabling the Secretary of 
State to judge whether the capital account is shrinking or expand- 
ing ; and they also serve as a basis for levying a rate of 5 per cent. 
depreciation on buildings and 10 per cent. on machinery. This 
rate is recoverable by a charge against production, which has to 
bear in addition the cost of maintaining the buildings and plant in 
thorough repair. 

The sum of money set aside for depreciation, amounting to 
about £100,000 per annum, is expended wholly or in part on 
various capital improvements, such, for example, as organising 
the railway establishment, the electric lighting, the hydraulic 
— the wood converting, and other arrangements, all of which 

ve grown up by degrees as departmental services, but which 
under the present organisation is found more economical and corf 





————— 


venient to work on a general system in connection with the Arn 

and Navy store departments and the inspection branch, Or ogni 
the fund is devoted to the covering over of certain premises in 
which operations have previously been carried out at great dis. 
advantage in the open air, or it is expended in moderate additions 
such as the cordite factory and cartridge strip rolling mill, which 
have been rendered necessary by the introduction of smokeless 
powder, and by the adoption of solid-drawn cartridge cases for 
rifles and quick-firing guns, The aim of the Secretary of State ig 
to avoid increasing largely the productive power of the factories 
while permitting such gradual expansion as is warranted by the 
continually increasing complexity of munitions of war, the object 
being to have a good surplus of orders to place with private mann. 
facturers, who thus become valuable auxiliaries, and whose esta. 
blishments co-operating with the Royal Factories, will permit of 
almost indefinite increase of production in time of need, 

A very large proportion of the work is done by the piece ; and it 
will be readily understood that in establishments so ancient, and 
constantly employed on the same class of work, prices exist for nearly 
every operation which a workman can be called upon to perform, 
Naturally therefore the number of prices is very large; in the Royal 
Carriage Department alone, for example, they amount to nearly 
‘ Besides the ordinary single piecework, there is a good 
deal of fellowship work, and working by shops. In both these cases 
the actual cost ot the individual articles which are made is arrived at 
by computation from the piecework prices of the components and 
from the actual cost of their materials; it is therefore to a 
considerable extent a matter of estimate, which however is checked 
by the known value of the total products of the fellowship, or of the 
shop. No subletting of any kind is permitted, neither do the 
foremen ever receive bonuses on the output. The charges for 
machines and tools are levied as a uniform percentage of the 
wages, where the machines do not vary much in value among 
themselves. But in the Gun Factory, for example, where there 
are lathes and boring and rifling machines, which range from those 
adapted for dealing with 3- pounder quick-firing guns up to 
machines suited to produce 110-ton breech-loaders, the tools are 
grouped, and assessed at different rates. There is also a special 
shop rate, which covers incidental expenses not chargeable directly 
to work marks. Finally, a charge, also levied on the wages, and 
varying in rate in each department, but which may be taken at 
about 54 per cent., provides for the expenses of the local and 
central administration. These include all salaries, account keep- 
ing, pay of foremen, cost of storekeeping, coals, oil, gas, electric 
light, railways, rolling stock, canals, police, medical staff, hospital 
stores, sick and injury pay, schools, chapels, gratuities to men 
leaving the factories after a certain number of years’ service, and 
various smaller expenses incidental to a large manufacturing 
establishment. 

It sometimes happens that a capital expenditure has to be in- 
curred in the preparation of stores—such, for example, as the new 
magazine rifle—the manufacture of which must necessarily cease in 
the course of afew years. In such cases the capital expenditure 
incidental to preparing for manufacture may be wiped off gradu- 
ally by an annual charge against production, the object being to 
avoid bringing out the store too dear in the first year, and much 
too cheap in succeeding years. The percentages which | have 
indicated cannot be ascertained exactly till some time after the 
end of the financial year and after the annual stocktaking of the 
semi-manufactures or partly finished work ; and as there are no 
profit or loss or suspense accounts, the cost ledgers are obliged to 
be kept open till the exact cost of each service is ascertained. 

The stores are kept with great care. Commodious buildings are 
provided; and by means of tally board and suitable books the 
quantity of any store in stock may be ascertained at any moment. 
No annual stock-taking is done; but a set of men is always 
employed in examining the remains, and applying in that way a 
random check on the accuracy of the storekeeper. Materials are 
issued at their actual invoice values, the cost of storage being part 
of the general indirect expenditure; they constitute about 44 per 
cent. of the value of the manufactures, and are all obtained by 
contract from the various trades, From this account it will be 
seen that the Ordnance Factories’ cost embraces every expendi- 
ture which would be incurred by a private manufacturer, with 
two important exceptions. The one 1s that no interest on capital 
is charged against production; and the other, that no expense has 
to be incurred in getting the business together, and no bad debts 
have to be allowed for. But, on the other hand, there is a heavier 
charge for medical attendance, police, sick and injury pay, and 
holidays, than is usual! in private firms; and the rates of wages are 
not altogether governed by the laws of demand and supply. The 
Director of Contracts, in judging of trade prices, considers that 
they may be fairly taken at from 15 to 20 per cent. higher than the 
costs we furnish to him, 

There has recently been a considerable outcry against the War 
Department ; on the one hand, for appropriating all the Govern- 
ment orders to the Ordnance Factores and so starving private 
manufacturers ; and on the other hand, for reducing the output of 
the Ordnance Factories in order to give work to the trade at 
greatly enhanced prices. These two opposite complaints might 
be allowed to neutralise each other; but be had already pointed 
out that the Secretary of State acts upon the principle that it is in 
the interest of the nation that private firms should be employed 
even at a sacrifice to the taxpayer, in order that we may have en- 
hanced powers of production in the event of war; and this is the 
more necessary, because, from the rapid changes which are con- 
stantly taking place in war material, it would be unwise to keep 
very large reserve stores, : 

The Ordnance Factories, like private firms, are subject to periods 
of great activity, such as the last two or three years, during which 
strenuous effort had to be made to supply big guns with their 
ammunition to the Navy and coaling stations, a new field and horse 
artillery equipment, and the magazine rifle with its ammunition. 
These services having been nearly completed, a slack time is 
coming on, or at any rate, the activity will be diverted from one 
department to another, and a reduction or change of mea will 
become necessary. In private firms reductions are made, and no 
one complains; but in our affairs the newspapers and members of 
Parliament of all shades of opinion have a good deal to say, especi- 
ally on the eve of a general election; and however much they may 
disagree in politics, it is wonderful bow unanimous all are in 
abusing the War-office, although it is only trying to act in a 
rational manner, by meeting the wants of the services with due 
regard to the pockets of the taxpayers. 

he total value of the warlike stores annually produced by the 
Ordnance Factories is about 24 millions sterling; and the average 
number of men employed is 16,700. The total of non-manufac- 
turing expenses is £265,310. The non-manufacturing expenses 
are thus equivalent to 194 per cent. on the gross amount of wages ; 
or to about 274 per cent. on the direct labour cost only. The total 
indirect expenditure, comprising materials, labour, and outside 
iiabilities—excluding Waltham Abbey, at which factory the 
charges are abnormal—amounts to 52% per cent. on the direct 
labour expenditure. 7 

Dr. Anderson next dealt at some length with experimental inves- 
tigations into the quality of materials. It appears to him that the 
method of noting the rate of cooling by curves automatically 
traced, as now so well and so ingeniously worked out by Professor 
Roberts-Austen, affords the best promise of placing in the hands of 
the mechanic a means of judging at any rate of the uniformity m 
composition of a material, and even perhaps of its actual chemical 
nature, so far as this affects his wants, 

One more subject which is now attracting great attention, and 
which seems to open up a field for the inventive faculties of 
mechanical engineers, is the use of petroleum or mineral oil. As 
a source of power, petroleum is rapidly gaining ground, especially 
where motors of moderate size are needed. ‘The records of the 
Royal Agricultural Society show that for many years past efforts 
have been made to produce petroleum engines, but never, until 
quite recently, with any practical success, chiefly, he thought, be- 
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i]s of low flashing point, or petroleum spirit, were used. The 
se nature of Slice would alone have condemned any 
engine, however efficient for general use, except, indeed, in the 
form advocated by Mr. Yarrow, in which petroleum spirit acts only 
as the working substance or agent for the conversion of heat into 
work, and is therefore not expended, except by way of leakage, so 
that ‘the difficulty of <7 does not arise. It was not till the 
show at Nottingham in 1888 that Messrs. Priestman brought out 
their engine working with heavy oil having a high flashing 
temperature. That engine was tested by Lord Kelvin and by himself 
independently, and gave an efficiency of one brake horse-power to 
1:73 Ib. of oil. At the +. rt show the consumption fell to 
142 1b.; at the next in 1890 to 1:243 lb.; and Professor Unwin 
this year reports thata brake horse-power has been obtained by the 
combustion of 0°946 Ib. It is proved by experience that these 
engines do not need any special attendants ; neither boiler nor 
chimney is required ; the fuel is much more cleanly, and the engine 
can be got to work in a few minutes ; it is certain therefore that 
they will increase greatly in favour with the public, and will prove 
formidable competitors to gas engines. Naturally, also, Messrs. 
Priestman’s success has stimulated the inventive spirit, and already 
more than one successful form of motor is in the field, the tendency 
being to simplify the details and to render them less delicate in 
adjustment. But much still remains to bedone. The useful work 
on the brake is under 14 per cent. of the energy latent in the fuel ; 
while the heat carried off by the water-jacket round the cylinder 
and by the exhaust is equivalent to 75 per cent. of the total 
thermal capacity of the oil. This loss surely constitutes a store- 
house from which we may hope to appropriate a good deal. He 
thought that probably a combination of the direct combustion 
engine with the spirit engine of the Yarrow type will give the 
best results, especially if a more advantageous cycle than that of the 
Otto gas engine can be — 

As a lubricant also petroleum is taking a prominent place. The 
circumstance that it is devoid of fatty acids makes it uliarly 
fitted for use with steam machinery, and for work which it is 
desired to protect from rust or verdigris, It can be obtained also of 
any degree of fluidity, from the most mobile of liquids to the con- 
sistency of jelly, while its cheapness serves to recommend it to every 
consumer. It is commonly assumed, witbout any good reason how- 
ever, that petroleum is of the nature of coal, and has been formed like 
it out of the débris of primeval forests or out of the remains of marine 
avimals ; and that, like coal, the deposit will be exhausted in time. 
But it seems not unlikely, as the distinguished Russian chemist 
Dr. Mendeleeff has suggested, that petroleum is constantly being 
formed by the action of water on metallic deposits in the heated 
interior of the earth ; and that there is good hope, therefore, not 
only that rock oil can never be exhausted, but that it will be found 
in most parts of the earth if borings sufficiently deep be made ; 
and it should be borne in mind that the depth of a boring adds 
very little to the cost of getting, because the oil usually rises 
paturally to the surface, or very nearly to it. Petroleum is an 
almost pure hydro-carbon, the American variety having a compo- 
sition homologous with marsh gas or fire-damp, C H,; that is, 
composed according to the general formula Cn Hyn+ 9, ranging 
in value from 1 to 15, The Caucasian oil has the general formula 
Cn Hon; and olefiant gas or ethylene, C, Hy, appears to be 
the lowest of the series, n rising in value to15. When exposed 
to heat—either in the ordinary process of distillation, or when, 
by working under pressure, the temperature is raised above that 
due to the atmospheric boiling point—the crude oil ‘‘ cracks,” as it 
is termed, and the vapours of different boiling points, but still 
preserving a homologous chemical composition, are given off in 
succession, and in varying proportions ; indeed, in some districts 
rock oil issues from the ground in the form of gas, even at 


ordinary pe ar and pressures, Petroleum, in a form not to, 
e 


be distinguished from the natural pyoduct, has been produced 
artiticially by the action of steam at high temperature and pressure 
upon the carbides of metals, more especially on those of iron ; the 
water is decomposed, the oxygen combining with the metal, and 
the hydrogen, in at least, with the carbon. This circumstance, 
among others, led Dr. Mendeleeff in 1877 to propound a theory, 
which he would sketch very briefly, because if correct it gives an 
assurance of inexhaustible supplies of oil, and also indicates the 
probability of its occurring in every part of the world, quite 
Irrespective of the age of geological formations ; and so holds out 
motives to engineers to perfect the means of penetrating much 
deeper into the heart of the earth. 

Laplace’s theory of the origin of the planetary system is gene- 
rally accepted as correct; and according to it the earth must be 
composed of the same materials as the sun. This view has in 
latter days received striking confirmation from the spectroscope, by 
means of which it has been demonstrated that there exist in the sun 
many of our metals, and especially iron, in the state of vapour, while 
meteoric stones, which belong to the same order of substances as the 
planets, have been found by actual analysis to be largely composed 
of iron and its carbides. The law of the diffusion of gases would 
lead us to expect that on the condensation of the metallic vapours the 
substances of higher specific gravity or greater atomic weight would 
collect chiefly nearer the centre of the future globe, while the 
lighter matters would tend to aggregate on the surface. The mean 
specific gravity of the earth is about 5, while that of its superficial 
deposits ranges from only 24 to 4, so that it is evident that the 
interior of the globe must be composed of substances having high 
specific weights,—such as iron, for example, which ranges between 
7 and 8. Moreover it is certain that the rocks at a comparatively 
short distance down from the surface exist in a highly heated if not 
in a molten condition ; and that the solid crust covering them is 
relatively thin and easily fissured, as is abundantly proved by the 
upheaval of the land in geological and even in modern times, and 
by the earthquake disturbances which prevail more or less over the 
whole world even now. Dr. Mendeleeff points out that the oil- 

ring regions generally lie parallel to mountain ranges, such as 
the Caucasus in Russia, the Alleghanies in America, and the Andes 
in Peru ; and that yee does not appear to belong to any 
particular geological formation, inasmuch as it occurs in Europe 
usually in rocks of the Tertiary period, while in the United States 
it is found in the Devonian and Silurian strata, which are so 
nearly devoid of animal and vegetable remains. He also points out 
that, on account of the volatile nature of rock oil, it could not have 
been borne from a distance like many other deposits, but must have 
been formed very near the spot where it is found. The fissuring of 
the earth’s crust by the upheaval of mountain chains and by other 
disturbances allows surface-waters to penetrate into the heated 
internal portions of the earth ; and there, coming in contact with 
the glowing metals and their carbides, they give rise to the 
chemical reactions which result in the formation of petroleum in 
the state of vapour, and in the evolution of steam. ese vapours 
penetrate through the fissured crust into the upper and cooler 
regions, where they are either wholly or partially condensed, form- 
forming deposits of petroleum very commonly associated with water ; 
and the gases which cannot be condensed by cold escape to the sur- 
face, The precise compounds which are formed depend upon the 
temperature and pressure met with ; and hence we find associated 
every grade of product—gas, oil, mineral pitch, ozokerit, and other 
substances, The extraordinary average persistence of the oil wells 
leads to the conviction that the substance must be forming as fast 
almost as it is removed ; and he had very little doubt that improved 
boring appliances will enable engineers to penetrate to depths not 
even dreamed of now ; so that, by the time that our coal resources 
come to an end, from the exhaustion of the mineral, or from the 
condition of perpetual strike to which we seem tending, oil springs 
will be tapped which will have the priceless advantage of yielding 
their riches without the agency of underground labour. 


At the close of the address, Professor Kennedy’s 
report on the performance of the Ville de Douvres was 
read. We must postpone until next week Professor 
Kennedy’s report, contenting ourselves now with the 


statement that the engines of the Ville de Douvres are of 
the compound inclined type. The cylinders are 50in. 
and 97in. in diameter by 72in. stroke. The engines had 
an average speed of about thirty-seven revolutions per | 
minute, and indicated nearly 3000-horse power. The | 
condensation in the high-pressure cylinder amounted to 
19°4 per cent., and in the low-pressure cylinder to 27°5 
per cent. 








CONVERSAZIONE OF THE ROYAL SOCIETY. 


Burlington House on Wednesday night, under the presidency 
of Lord Kelvin, when the usual array of objects of current 
scientific interest were exhibited for the benefit of the guests. 
The guests were received by Lord Kelvin (better known as 
Sir William Thomson), the president; by Dr. John Evans, 
treasurer; and by Lord Rayleigh and Professor Michael 
Foster, secretaries. 

Mr. William Orookes gave an attractive display, consisting 
of a modification of Tesla’s experiments, over which Mr. 
Crookes disclaimed any novelty for himself. He produced a 
rapidly alternating current by means of an ordinary coil 
machine and condenser, the alternating currents from which 
were sent round the primary wire of another galvanic coil 
machine having oil insulation, whereby alternations amount- 
ing to about 1,000,000 a second were obtained. The experi- 
ments took place in comparative darkness ; the atmosphere 
had an electrical ‘“ feel,” and there was a strong smell of 
ozone. One of the electrodes was connected with a table 
covered on the top with tinfoil, and over which a cloth was 
thrown. This table was covered with vacuum tubes, con- 
taining oxygen, yttria, sulphide of calcium, diamonds, rubies, 
and so on, and whenever any one of the observers raised one 
of the tubes from the table, its contents glowed with a beau- 
tiful phosphorescent light. The wave length of the jar- 
radiation was 300 metres, and the electromotive force about 
10,000 volts. The spark discharges could be taken upon the 
hand with but a slight pricking sensation, but, if continued 
too long in one place, caused a burning pain. 

Professor W. C. Roberts-Austen exhibited a French pyro- 
meter with three radiating arms, in which the intensity of 
the light from a glowing furnace can be compared optically 
with the intensity of the light from a standard lamp, and the 
relative intensities of different furnaces read off by means of 
an index ; its object was to furnish common workmen with an 
instrument to ascertain easily and quickly the temperature 
of their furnaces. This pyrometer was devised by Professor 
H. Le Chatelier. In one of the experiments shown, a small 
heated mass of oxide of iron had a platinum, platinum- 
rhodium thermo-junction imbedded in it, and, by means of 
an oxyhydrogen plowpipe, the temperature of the mass was 
made to vary within the range of 600deg. to 1100deg. C. 
The photometer was directed so as to receive the radiation 
from this glowing mass, and the readings obtained were thus 
directly compared with the indications of the thermo- 
junction afforded by the movement over a graduated scale of 
a spot of light from a galvanometer. The temperature of the 
filament of an incandescent electric lamp, as measured by 
the pyrometer, proved to be 1800 deg. C. 

The apparatus at present used at Kew Observatory for test- 
ing photographic lenses was exhibited by Mr. G. M. Whipple, 
who told us that photographers are beginning to come 
forward pretty freely to have their lenses tested; that those 
by the best makers usually turn out good when tested, but 
that here and there lenses which will not bear reasonable 
tests come from certain other makers. This testing 
camera was designed by Major L. Darwin, R.E., for the 
examination of photographic objectives at the Kew Observa- 
tory, this work having been recently undertaken by the Kew 
Committee. The chief aim of the apparatus is to find the 
principal focal length of the lens under examination with 
accuracy and rapidity, the method depending on the revo- 
lution of the objective through a known angle in a horizontal 
plane, and the measurement of the movement of the pro- 
jected image. Italso affords a convenient means of applying 
tests for the following constants and defects :—(1) Effective 
aperture. (2) Angle of field. (3) Curvature of focal surface. 
(4) Achromatism. (5) Astigmatism. (6) Definition. For the 
last test a special reference object has been designed, in which 
the principle consists in finding the width of the finest black 
line, the image of which can be seen against a bright back- 
ground. 

Professor C. V. Boys exhibited his photographs of flying 
bullets, which have already been described in these pages. 
He is far from being the first to have photographed bullets 
and cannon balls, but his method of doing it is highly inge- 
nious. In one photograph pieces of paper were seen flying 
after the bullet, and each piece of paper, like the bullet itself, 
made an air-wave by the rapidity of its motion. 

Mr. F. E. Ives, of Philadelphia, exhibited some pictures 
produced by photographic means, but in which the colours 
were ordinary artificial pigments. This process somewhat 
resembles that of Ducos du Hauron, published in Comptes 
Rendus many years ago, but Mr. Ives claims that his is 
better and more scientific; the particulars he will make 
known at his forthcoming lectures at the Royal Institution. 
He takes three photographs simultaneously through three 
colour screens, prints a triple lantern slide, and after passing 
light through them and three colour screens, obtains upon 
the screen a picture in colours resembling those of the 
original scene. Thus there is no hand-painting, but the 
colours are artificially made. 

Professor Frank Clowes exhibited an ordinary miner’s 
safety-lamp, with supplementary hydrogen flame, for de- 
tecting and measuring minute proportions of fire-damp, or 
inflammable gas or vapour in air. An ordinary oil or 
benzoline safety-lamp is fed with hydrogen by a tube passing 
through the oil reservoir, and connected, when necessary, by 
a flexible tube with a light steel bottle containing compressed 
hydrogen. The hydrogen becomes kindled by the lamp 
flame, which is then extinguished by drawing down the wick. 
The hydrogen flame is adjusted to a standard height, and the 
amount of inflammable gas or vapour is estimated by the 
dimensions and appearance of the ‘“‘cap”’ which is seen over 
the flame. Percentages of fire-damp varying from 0:25 to 3, 
can be thus detected and estimated; the luminous flame of 
the lamp, when sufficiently reduced, serves to detect per- 
centages above 3. 

Dr. J. T. Bottomley exhibited some vacuum tubes without 
electrodes. These tubes show most or all of the common 
phenomena of stratification, and also the phenomena accom- 
panying the “sensitive state,’ though they have no 
electrodes. They also show the phenomena of molecular 





dynamic influence. They are excited by a Rhumkorf coil, or 
by electrostatic induction. He obtained curious striz in the 
tubes when the outer end of one of them was connected with 
one of the ends of an induction coil, and the discharge from 
the other end passed through his hand and body while his 
other hand was passed along the outside of the tube. 

Prof. T. E. Thorpe exhibited an arrangement of narrow 
wooden boxes, forming a lecture-room apparatus intended 
to demonstrate the general phenomena of a coal dust 
explosion, in which it was possible to imitate unpleasantly 
accurately the real article of a genuine coal mine explosion 
of fire-damp, propagated to a distance through the medium 


: —_— | of the coal dust laden atmosphere of the mine. 
Tus opening ball of the scientifie season was held at | 


A koniscope, or instrument for testing the amount of 
dust in the air, exhibited by Mr. John Aitken, might prove 
useful as a supplementary guide to the fiery state of the coal 
mine, or even of a flour mill. 

Captain Weir’s azimuth diagram, exhibited by Mr. J. D. 
Potter, is useful; not only to the navigator in checking the 
variation of his compass, but also as a beautiful diagram on 
a large scale of confocal ellipses and hyperboles, now required 
at the outset of the systematic treatment of electricity in 
Maxwell’s manner. 

The exhibits of electrical apparatus for chronographic 
purposes, by Captain Holden, R.A., and the Rev. Frederick J. 
Smith, were of perhaps the greatest practical interest in the 
whole show, from their important bearing in the development 
of modern scientific gunnery, and in the accurate measure- 
ment of the velocity of projectiles. 

Dr. Oliver Lodge exhibited a new mode of projecting inter- 
ference bands. These bands are produced in the simplest 
manner by a method modified from that of Michelson, with 
a semi-transparent mirror. They can be obtained very broad 
and bright, and not at all mixed with diffraction effects. By 
looking direct, a whole system of ellipses, hyperbole, or 
lemniscates can be seen. 

The remainder of the exhibits were of astronomical, optical, 
electrical, historical, geographical, chemical, geological, and 
antiquarian interest, deeply absorbing to those who had cul- 
tivated the particular branch of study. 








THE WATER SUPPLY OF BROKEN HILL, 
AUSTRALIA. 


THE supply of water to the mining town of Broken Hill, in 
the Colony of New South Wales, both for the use of the mines 
and for domestic use, has become a matter of urgent import- 
ance, owing to the scanty rainfall during the last two years. 
Many of the mines have had to be closed, and the inhabit- 
ants have been dependent upon a daily supply brought by 
rail a distance of 180 miles at a cost of from six to eight 
shillings per 100 gallons, at which rate it has been selling 
since last November. The quantity of water pumped from 
the mines is small, and being highly mineralised, is unfit for 
domestic purposes, and only used in boilers because there is 
no other supply available. 

In 1890 the two rival schemes for the supply of water 
amalgamated under the name of the Broken Hill Water 
Supply, Limited, with a capital of £250,000. This company 
obtained an Act of Parliament in New South Wales, after con- 
siderable difficulty and loss of valuable time, authorising a 
scheme prepared by Mr. George Gordon, M. Inst. C.E., by 
which a daily supply of 1,500,000 gallons was to be obtained 
by constructing a dam across Stephen’s Creek, a distance of 
eleven miles from Broken Hill. The reservoir formed by 
this dam has a capacity equal to two years’ supply, after 
allowing amply for the great evaporation which takes place 
in that district during the hot weather. Pumping machinery 
was provided to pump from Stephen’s Creek to a service 
reservoir constructed on rising ground at Broken Hill, 
through a line of steel rivetted pipes, 14in., 16in., and 18in. 
diameter. Owing, however, to the continued drought, no 
water has been available at Stephen’s Creek. 

It is now proposed to obtain a supply from the Darling 
River, a distance of fifty miles from Stephen’s Creek, and a 
Bill is now before the New South Wales Parliament for the 
purpose of amending the Water Supply Company’s Act so as 
to admit of this being done. The new scheme has been pre- 
pared by Mr. C. Jobson, Assoc. M. Inst. C.E., the company’s 
resident engineer, who proposes to improve and deepen the 
present channel between Lakes Menindie and Speculation, 
two lakes which are filled by the rising of the river Darling. 
This channel will be provided with sluice gates, so as to retain 
the water in Lake Speculation when the river falls, and the 
water in Lake Menindie begins to flow back into it. A 
pumping station will be erected at Lake Speculation, and 
another one between there and Stephen’s Creek. Each 
pumping station will be provided with a service reservoir of 
five million gallons capacity. By this arrangement a supply 
can be pumped from the Darling to the reservoir at Stephen’s 
Creek in time of drought. The immediate requirements of 
the district may be taken at 625,000 gallons daily, allowing 
only fifteen gallons per head for a population of 20,000, and 
one ton of water per ton of ore, the output of which may be 
taken at 10,000 tons per week. The estimated cost of the 
complete scheme for pumping 1,500,000 gallons daily from 
the Darling to Stephen’s Creek has been estimated at 
£200,000, and it is expected to be completed within twelve 
months. 

We illustrate one of the two sets of pumping engines 
erected at Stephen’s Creek for carrying out the first scheme. 
They are of the duplex direct-acting type, with triple- 
expansion steam cylinders, Yin., 12in., and 2lin. diameter. 
The pump plungers, 8in. diameter, have a stroke of 15in. 
The pistons are usually worked at a speed of 110ft. per 
minute. The pump plungers are of gun-metal, externally 
packed. The pump valves and seats are of gun-metal, 4in. 
diameter. The intermediate and low-pressure cylinders are 
steam-jacketted, and supplied with steam at boiler pressure. 
The drains from the jackets connect with the hot well, from 
whence the feed pumps draw their supply. The condensers 
are worked by a prolongation of the piston-rods through the 
high-pressure cylinders. The cylinders are lagged with 
asbestos and cedar wood, and the whole finished in the usual 
style of waterworks engines. Steam is supplied at 120 1b. 
working pressure by two Babcock and Wilcox water-tube 
boilers. Each pumping engine has a capacity of 625,000 
gallons per day, against a head of 450ft., including friction. 

The contract for the supply and erection of the pumping 
machinery was placed with the Austral Otis Engineering 
Company, Limited, of South Melbourne, who designed and 
constructed the pumping engines, of which they have made 
a number of a similar type for irrigation, water supply, and 
hydraulic sluicing purposes, varying from two to twelve 
millions gallons daily capacity, and which, under the name 





bombardment, and are sensitive to magnetic and electro- 


of Otis pumps, are now well known in Australia. 
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ELECTRO-MOTIVE CAR, BRADFORD TRAMWAYS 


MESSRS, EASTON AND ANDERSON, ERITH, ENGINEERS 





ELECTRO-MOTIVE CAR ON THE BRADFORD 
TRAMWAYS. 

WE illustrate by the above engraving the underframe and 
electrical motors of a tramcar now being experimentally run 
on an exceedingly difficult piece of tramway in the centre of 
Bradford. The tramways are at present worked by loco- 
motives, but there is a strong desire to get rid of the steam 
engine in the streets, not because it does not do the heavy 
work which some very steep gradients impose, but because 
of the now well-known objections that are generally urged 
against a steam locomotive for the purpose, even though 
well-behaved locomotives, and because a tramcar hauled by 
one of them takes up nearly as much room as two cars. This is 
a matter of importance in Bradford, as in one part, near the 
centre of the town and the 
Midland station. Thestreets 
are narrow, and a curve of 
very small radius has to be 
traversed at the foot of, and 
forming the commence- 
ment of, an incline, part 
of which is lin 134, or 7:4 
per cent., and which con- 
tinues several hundred 
yards with an average 
gradient of about 1 in 144, 
or 6:9 per cent. Hence the 
Bradford Corporation, who 
have already their own 
electrical central station, 
are strongly in favour of an 
electrical system of pro- 
pulsion if it can be worked 
practically, and have given 
facilities for trials by pro- 
viding current and assist- 
ance in the expenses. 
Messrs. Easton and Ander- 
son have constructed the 
motors and  under-gear 
illustrated above; and the 
electrical arrangements for 
this and for the overhead 
conductors, the points and 
crossings, and the overhead 
collectors attached to the 
car have been made by 
Mr. Holroyd Smith, under 
whom an electric tramway 





(a 


the same time, and are wanted, too, for the gradients 
mentioned, although when coupled in parallel they will take 
a full load up the hill and round the sharp curve at a smart 
speed. The wheels of the car are 28in. diameter, and the 
total weight of car and motors complete is six and a-half 
tons, the car not being a large one. The gear, motors, and 
underframe for them weigh about four tons. 

On Monday Messrs. Easton and Anderson invited a number 
of visitors interested in electric propulsion of tram-cars to 
see this one at work, and showed that it accomplished all 
that was intended, and that there was no practical difficulty 
in working such steep inclines, and in taking current from 
the overhead wires even with many crossings. Mr. S. W. 
Baynes, electrician of the Bradford Corporation works, con- 
ducted the visitors over the central station, and it was then 


two hundred yards. The frame of the engine broken under the 
stress, was bent in two near the earth, while the boiler tubes, 
remaining adherent to the fire-box, were exposed to view like the 
entrails of an open cadaver. 

Strange to say, the accident caused no loss of life, the engineer 
having left the platform, while the fireman, engaged in oiling the 
mechanism, escaped with a few non-fatal wounds. 

The inquest that was immediately held gave no frecise results, 
but appears to have demonstrated that the boiler plates had been 
weakened through oxidation.—Z’JIlustration. 








THE ENGINES OF H.M.S. HAWKE. 


In our impression for January 22nd, we illustrated, in 
perspective, the engines of the first-class cruiser Hawke. 

Our supplement this 
week gives sections through 














was constructed some time 
ago at Blackpool. 

The Bradford Corpora- 
tion seem inclined to en- 
tertain the notion of over- 
head conductors, concern- 
ing which there is so much 
opposition when proposed 
for town use elsewhere, even in the United States. We 
have now, however, only to mention that this is the 
system of supply at present being used. On the car 
are four motors, arranged as shown in the engraving. 
Each motor has an inclined armature, the spindle of 
which is fitted with a three-threaded worm, one of which is 
seen in the engraving, where the cover has been removed to 
show it. These worms gear with wheels running in 
& closed oil box, the gearing ratio being 11 to 1. The 
pitch of the gear is such that, as in the arrangements 
by Mr. E. Reckenzaun, who has used this form of gear a 
good deal, the motors may drive the car, or, as in going down 
hill, the car may drive the motors. In the latter case the 


current generated converts the motors into brakes, which so | : 
| occurred on the 14th of January, at Soosmezo, in Hungary, on the 


act when the speed at which they are driven is sufficient. 
Having brought the car nearly to rest, they again let it go, so 
that the ordinary brakes are required in the usual way, the 
motors coming into play when too high a down-hill speed is 
reached. The armature spindle is, at the worm, provided with 
a thrust collar, which is grooved to receive large bicycle balls 
which run in this groove and in a similar one ina fixed collar. 
In the arrangement adopted the whole of the motors work at 





the engine rooms, and illus- 
trates the general arrange- 
ment of the machinery. 
The high-pressure cylinders 
are 40in. in diameter, the 
intermediate cylinders are 
59in. in diameter, and the 
low-pressure cylinders are 
88in. in diameter, with a 
stroke of 4ft. 3in. The 
cylinders are all indeper- 
dent of each other, and are 
steam jacketted. The high- 
pressure cylinders are each 
fitted with a liner of forged 
steel, and those of the 
medium-pressure and low- 
pressure are fitted with 
cast iron liners. All the 
cylinder covers are of cast 





steel. Each high-pressure 
cylinder is fitted with a 
piston valve, and the 


medium and low-pressure 
cylinders are each fitted 
with double-ported slide 
valves, all of which are 
worked by the ordinary 
double excentric and link 
motion valve gear. Balance 
cylinders are fitted to the 
intermediate and _low- 
pressure valve gear; these 
valves are also fitted with 
relieving rings at the back. 
The reversing engines are 
of the all-round type with 
worm and wheel gear, and 











EXPLOSION OF A LOCOMOTIVE AT SOOSMEZO 


seen that with the car fully loaded with about forty passen- 
gers, the current taken was about 70 ampéres at 305 volts 
when going up the steep hill, or about 28-5 horse-power. Mr. 
F. S. Courtney, M.I.C.E., of the firm of Easton and Ander- 
son, explained the excellent arrangements of the car gear, 
and Mr. Holroyd Smith the electrical arrangements. The 
details we need not here dwell upon, nor the questinus relating 
to the use of four motors or system of gearing. To these we 
shall refer in another impression. 








EXPLOSION OF A LOCOMOTIVE. 





THE explosion of which our engraving shows the curious results 


railway from Buda-Pesth to Bucharest. 

Locomotive No. 4, whose boiler exploded, had just pulled a 
freight train into the station and was standing upon the track, 
when a terrific detonation occurred that shook the earth and air 


| with such force that all the windows of the neighbouring village 


were broken. The greater part of the cylindrical body of the 
boiler, as well as the smokestack, had been projected into the air, 
and pieces weighing 1500]b. had been thrown to a distance of 


the low-pressure levers are 

fitted with a slot and ad- 

justing screw to allow cf 
the expansion in the cylinder being altered. The back columrs 
are of cast steel fitted with separate guide faces pinned on, 
and the front columns are of forged steel. The engines are 
so arranged that the starting platforms are in the wings of 
the ship. The main condensers are placed alongside tle 
starting platforms and are of cast brass. The steam is cor- 
densed outside the tubes, the circulating water passing 
| through the tubes. There are two centrifugal circulatirg 
pumps of gun-metal in each engine room. They are worked 
by independent engines made by Messrs. Tangye, Birming- 
ham. The feed, bilge, and fire engines are all independent 
of, and separate from, the main engines, the steam being 
supplied by a special range of pipes. All the exhausts are 
| led into an auxiliary condenser of cast brass, having a small 
|air and circulating pump, one of these condensers being 
| fitted in each engine-room. 

The crank, tunnel, and propeller shafting is of forged steel 
and hollow, supplied by Messrs. J. Brown and Co., Sheffield. 
The crank pins are fitted with centrifugal lubricating appa- 

| ratus. The propellers are of gun-metal, each propeller having 
| three adjustable blades and constructed to turn outboard. 

Steam is supplied by four double-ended boilers, 16ft. in 
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diameter and 18ft. long, each with eight furnaces, and one 
single-ended auxiliary boiler, 12ft. llin. in diameter and 
9ft. Sin. long, having three furnaces. The furnaces are corru- 
gated and are 3ft. 9in.in diameter. The total number is thirty- 
five, and the heating surface in all the boilers amounts to 20,108 
square feet. The tubes are of naval brass. The working 
pressure is 1551b. The boilers are placed in two watertight 


compartments, the steam pipes being so arranged that the | 


steam from the boilers in either boiler-room can be used for 
the engines in either or both engine-rooms. There are two 
funnels, one to each boiler-room. As usual in vessels of the 
Royal Navy, the boiler-rooms are so fitted that they can be 
closed and the boilers worked under forced draught when 
desired. 


The Hawke has proved satisfactory in all respects. Like her | 


sister the Edgar, she belongs to a group of nine vessels; the 
Crescent, Edgar, Endymion, Gibraltar, Grafton, Hawke, 
Royal Arthur, St. George, and Theseus. The Gibraltar we 
illustrated in our last impression, the Grafton in our issue 
for February 5th, 1892. We have already described the 
principal features of these ships, but it may be worth while 
to say again that the Hawke is 360ft. long, 60ft. beam, and 
draws 23ft. Qin. Her engines are intended to indicate 
12,500-horse power. She will carry two Qin. breech-loaders 
and ten 6in. quick-fire guns. 








COAL AND LABOUR. 





WE have referred in another place to the action taken 
by the British Iron Trade Association with regard to the 
Labour Commission. The following paper is an appendix 
to the “‘ Memorandum” just issued by the Association :— 


Table showing the Quantities of Coal Produced, the Number of Male Employés, and the Average Tons 
of the years 1861, 1871, 1881, and 1890, compiled from the Reports of H.M. Inspectors of Mines, except wi 
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| (8) France.—The principal Act regulating the hours of adult 
| labour in France, is that of 9th September, 1848. This Act limits 
| the working day in works and factories to twelve hours; in 
| practice this legal time is made to secure rest. The Act of 10th 


| (8) YORKSHIRE. 


Production. | Average. 





























. Males |Average tons 
| Year. 1= 1000 tons. employed. (per employé. Tons. 
1861 293 | 
1864 269 | 
1865 265 = - 
| 1866 266 | 1861—69, 
| 1867 ry 0 
| 1868 262 
| 1869 302 
1870 316 
1871 312 
| 1872 235 | 
1873 266 | 
| 1874 237 1870--79, 
| 1875 258 17 266 
1876 247 
1877 260 
1878 259 
1879 269 
1880 292 \ 
1881 301 
1882 296 
1883 308 
| aC L 1880—890, 
| 1ss6 sf 204 | {300 
18st 300 
1888 7 
1889 313 
1890 76,891 290 











| May, 1874, which regulates the labour of children, provides that 
| adult labour for men dates from sixteen, and for women from 
| twenty-one years of age. 


Raised per Male Employé for each 
ere otherwise stated, 
























































1861.* 1871. 1881.¢ 
? ee = | 
or | Male | Tons Male | Tons | Male | Tons | Male | Tons 
District. — persons raised — persons | raised pe 9 persons | raised —— | persons | raised 
| em-  (perem- 11000 em-_ |perem-| (; — 1000) em- |perem- (1=1000) | em- |perem- 
| (= 1000) ployed. | ployé. a= ) ployed. | ployé. ployed | ployé. | ployed. | ployé. 
a Northumberland, North ) | { 36,000 348 15,831 47,023 336 19,253 61,135 314 
Durham, & Cumberland }|} 20,400 3,524 381 x ; R : fee 3 
2. South Durham . ape, | \ 43.000 417 21,540 62 944 342 22,203 62,592 354 
3. N, and E. Lancashire .. | | ( 26,110 290 9,454 32,496 200 10,710 36,039 206 
4. W. Lancashire and N.;})| 14.189 47,827 294< 
Wales ee ee ( 32,218 | 272 | 11,843 | 38,234 309 14,491 49,098 | 295 
5. Yorkshire .. .. .. .. | 9,37 293 38,600 331 18,287 60 636 OL 22,335 76,774 | 290 
6. Derby, Notts, Leicester,\|  ¢ 593 v7 f 31,051 | 298 15,546 50,079 310 20,518 66,468 | 308 
and Warwick .. .. ..f| ad 7 g ee nen 2 gts is 8 ss 
7. N. Staffordshire, Cheshire, | | { 21,200 306 6.474 | 23.969 270 6,263 23,934 261 
and Shropshire .. ..¢| 8,885 +1,662 213 ; ie ‘ ; 
8. S. Stafford and Worcester. J | \ 31,000 | 338 10.059 430 25043 | 391 
9. Monmouth, Somerset, &c. 6,511! 21,910 297 26,881 260 7, 05 | 201 248 
10. South Wales.. .. .. .. | 6,691 26,292 254 mend 4 — a — 
ll. East Scotland .. .. .. 2} ox ane enc f 27,3 825 ,146 336 07 
12. West Scotland .. 1. 1.5| MsOS8i | 35,886 308) 19,561 | 335 6.674 | 251 | 10,068 305 
Totals and average = 83,635 282,473 305 117,439 370 881 316 154,184 | 490,862 314 181,614 602,349 299 





from Census returns. 


* The figures showing the coal raised in 1861 are abstracted from the “ Mineral Statistics ” for that year. The numbers employed are taken 


+ These years include a limited number of shale and iron ore miners under the Coal Mines Act, but this will not materially affect the averages. 
t The production for Monmouth in this year is included in that of South Wales. 


Table showing the Average Output per Employé in the Principal 
Coaljields, 1861—1890. 
(1) NoRTHUMBERLAND aND DvuRHaM. 











Year. Production. Males Average tons Average. 
a 1=1000 tons. employed. per employé Tons. 
381 5 
416 | 
416 1861 1 ’ 
418 + 
417 
386 | 
392 J 
390 
385 
360 
308 
302 1STO—1879 
306 i 331 
j 315 
104,149 315 
97,955 321 
94,093 322 
100,403 364 . 
101,845 366 
104,638 363 
106,486 367 
108,701 347 9 c 
108,335 340 —— 
107,106 341 si 
108,112 335 
110,118 357 
115,136 354 
117,127 353 
2) Sours Wates. 
26,292 254 
29 076 293 | ; 
26,658 351 eon 
26,000 349 _ 
26 000 346 
26 000 353 ) 
357 
350 
376 
353 
225 1870 ' 
197 > = =—267 
255 
204 
278 
261 
306 
302 
300 
306 
303 
281 ae 
27 ssid 
296 





Hours oF LABOUR IN DIFFERENT COUNTRIES, 
(Abstracted from Official Reports. ) 

(1) Austria.—The law of June 21, 1884, provides that the 
duration of a shift is not to exceed twelve hours, and the actual 
working time must not exceed ten hours, except in certain mines 
in the High Alps, where the actual working hours may be sixty 
per week, 

(2) Belgium.—There is no general law regulating or limiting the 
hours of adult labour, but underground labour is, by Royal Decree 
of 28th April, 1884, forbidden for boys under twelve, and for girls 
under fourteen years of age. 


(4) Holland.—The laws of the Netherlands do not contain any pro- 


vision regulating the hours of adult labour for men, but a law of 
(4) ScoTLanp. 








Average tons) Averaye. 


























Weer Production. Males 
i 1=1000 tons. employed. per employé. Tons 
1861 11.081 35.886 368 
1864 12,700 3 3 323 | 
1865 12,800 323 1861—69, 
1866 12 034 291 r = 299 
1867 13,125 262 | 
1868 14,710 203 
1869 14,637 304 
187! 14,934 317 
1871 15,438 329 
1872 15,382 303 
1873 16,858 291 1870—79 
1874 16,788 223 yt 
1875 18 598 262 ? 
1876 18,666 270 
1877 274 
1878 27 
1879 263 
1880 288 
1881 303 
1882 304 
1883 313 
nn 4 -1880—90, 
1886 294 it 
1887 304 
1888 324 
1889 322 
1890 305 
(5) LancasHIRE—NORTH AND EasT ONLY 
1861 5,950 252 
1864 5,998 254 | 
1865 6,312 268 2 2 
1866 6,774 266 See 3s 
1867 6,844 255 — 
1868 7,053 267 
1869 7,020 268 
1870 7,030 268 ‘ 
1871 7,575 290 
1872 9,363 326, 
1873 8,363 263 
1874 8,064 234 1870—79 
1875 8,881 258 27 
1876 8,364 264 
1877 8,741 287 
1878 8,634 279 
1879 8.094 254 
1880 9,520 209 . 
1881 9,327 287 
1882 9.749 301 
1883 9,931 299 
1884 9,889 303 
1885 9,739 300 an 
| 1886 9,817 303 24 
1887 9,789 305 
1888 10,173 316 
| 1889 10,368 306 
| 1890 10,710 36,039 | 297 


the 5th May, 1889, lays down rules intended to prevent excessive 
or dangerous labour by women and children. 

(5) Italy.—No special laws affecting the hours of labour are in 
force in Italy, except the law of the 11th February, 1886, which 
regulates the labour of children. 

(6) Portugal.—No laws affecting the hours of adult labour exist 
in this country. 

(7) Russia. —The hours of labour, in the absence of laws dealing 
with them in any way, are very varied in this country, and a recent 
report by Mr. Dering (No. 62, Miscellaneous Series, 1887) showed 
that in 36°8 per cent. of the works twelve hours of daily labour was 
the rule, while in 20°8 per cent. more eleven hours were customary. 








—<$—$—_———} 

(8) Saxory.—No legal provisions affect the hours for adult 
labour, which average eleven per day, the working hours bein 
from 6 a.m, to 7 p.m., with half an hour for breakfast, an hour rad 
dinner, and half an hour for supper. P 

(9), Switzerland.—Under the Federal Factory Labour Law of 
1877, the duration of a normal working day must not exceed 
eleven hours, and on Saturdays and public holidays it shal] be 
reduced to ten hours. Night work is only allowed exceptional] 
and with the full consent of the employés, Sunday labour y 
prohibited. 

(10) United States: New York.—Each State has its own sg. 
regulations or customs. In New York an Act was ed in 1870 
‘*to regulate the hours of labour of mechanics, &c.,” which makes 
eight hours a legal working day for all classes, but overwork for 
an extra compensation by agreement is permitted. Another Act 
in 1877, ‘‘to regulate the hours of labour in the streets, surface 
and elevated railroads,” fixed the working day at ten hours of 
actual labour. 

Pennsylvania.—As in New York, the legal working day is 
eight hours, but overtime may be worked by agreement without 
restriction. 

Michigan.—Ten hours make a legal day in all factories, mines 
&ec., and beyond that time overtime must be paid for “at the 
regular per diem rate,” unless there be an agreement to the con. 
trary. 

Indiana.—A law of March Sth, 1889, made eight hours a 
day, except for agricultural and domestic labour, 
for extra wages is permitted. 

Arkansas.—No limitations. 

Louisiana.—The same, 

Mississippi.—The same. 

Maine.—In all contracts, ten hours of actual labour are a legal 
day’s work, but monthly and agricultural labour are excepted. 

assachusetts.—No restrictions affecting adult male labour. The 
hours of women are limited to ten per day. 

New Hampshire.—The same, 

North Carolina.—There are no laws affecting the hours of adult 
labour. 

South Carolina.—The same. 

Tennessee.—The same, 

Georgia.—The hours of labour for persons under twenty-one 
years of age are to be from sunrise until sunset, with the usual 
intervals for meals. 

Florida.—A law passed in February, 1874, enacts that ‘ten 
hours of labour shall be considered and regarded as a legal day's 
work, and held to be such by the courts of this State.” 

Nevadu.—No laws affecting adult labour. 

Oregon.—The same, 

Idaho.—The same, 

Utah.—The same. 

Arizona.—The same. 

California,—Eight hours are a statutory day’s work, but the law 
is said to be evaded by paying labour at a rate per hour. 

Germany.—By a decree of 1813 females are forbidden to work in 
or about mines, and an Order in Council of March, 1836, forbids 
the employment in any mine underground of any boy who has not 
completed his thirteenth year. 
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legal 
but otherwork 








THE ENGINEERING EXCHANGE.—A meeting was held on Monday 
at their premises in Billiter-buildings, E.C., at which the Ex- 
change wasinformally opered. A large number of the principalsor re- 
presentatives of well-known engineering firms were present, in- 
cluding those of R. Hornsby and Sons, John Birch and Co., 
Davey, Paxman, and Co., the Stockton Forge Company, the 
Pulsometer Company, Bryan Donkin and Co., Woodhouse 
and Rawson United Ltd., The Worthington Pumping Engine 
Company, the Unbreakable Pulley Company, of Manchester, 
and many others, A discussion took place on the time of 
meeting, which was fixed for every Tuesday from 12 to 1. 
Formal inauguration is to take place on the 31st inst. 


IRON AND STEEL INSTITUTE.—The annual meeting of 1892 will 
be held at the Institution of Civil Engineers, Great George-street, 
on Thursday and Friday, May 26th and 27th, commencing each 
day at 10.30 o’clock a.m. The following programme of arrange- 
ments has been issued:—Thursday, May 26th: 9.30 a.m., meeting 
of council at 25, Great George-street ; 10.30 a.m., general meeting 
of members, the Council will present their report for the year 1891, 
the honorary treasurer—Mr. David Dale—will present the state- 
ment of accounts for the year 1891, scrutineers will be appointed 
for the examination of the voting papers, the Bessemer medal for 
1892 will be presented to Mr. Arthur Cooper, the President will 
deliver an address, and the following papers will be read and 
discussed, as far as time permits: — (1) ‘‘On Experiments with 
Basic Steel,” by Mr. W. H. White, C.B., F.R.S., Director of Naval 
Construction and Assistant-Controller of the Navy; (2) ‘‘On the 
Production of Pure Iron in the Basic Furnace,” by Colonel H. S. 
Dyer, Elswick Works, Newcastle-on-Tyne; (3) ‘‘On Experiments 
on the Elimination of Sulphur from Iron,” by Mr. E. J. Ball, 
Ph.D., and Mr. A. Wingham, F.I.C., London; (4) ‘‘On Platinum 
Pyrometers,” by Mr. H. L, Callendar, London. Friday, May 
27th: 10.30 a.m., general meeting of members at the Institution 
of Civil Engineers, The following papers will be read and 
discussed :—(5) ‘‘On the Manufacture and Application of Chilled 
Cast Iron (Gruson’s System),” by Mr. E. Reimers, technical 
director of the Gruson Works, Magdeburg; (6) ‘‘On Valves for 
Open-hearth Furnaces,” by Mr. J. W. Wailes, Calderbank, near 
Glasgow; (7) ‘‘On the Calorific Efficiency of the Puddling Fur- 
nace,” by Major Cubillo, Trubia Arsenal, Spain; (8) ‘On a 
Practica] Slide Rule for use in the Calculation of Blast Furnace 
Charges,” by Mr. A, Wingham, F.I.C., London; (9) ‘* Notes on 
Fuel and its Efficiency in Metallurgic Operations,” by Mr. B, H. 
Thwaite, Liverpool. 


THE MersEY Bar.—Some interesting information in regard to 
the result of the experimental dredging operations to diminish the 
great sandbank at the bar of the Mersey was given at the meeting 
of the Mersey Docks and Harbour Board on the 28thult. The 
Marine Committee recommended that the board should contract 
for new dredging appliances for use in connection with the opera- 
tions which are being carried on at the bar of the Mersey at a cost 
not exceeding £65,000. In moving the adoption of this recom- 
mendation Mr. Crow reviewed the circumstances under which the 
operations had been commenced, and the successful results 
attained. Their engineer had estimated that the dredgers would 
raise 800,000 tons of sand, and give a depth of water for the whole 
length of the bar and for a width of 1000ft., of 17ft., or about 6ft. 
beyond the minimum quantity at the bar. At the time this was 
done in opposition to the opinion of a large number of engineers 
of the country. The result had, however, been as their 
engineer expected, and within the fifteen months, during 
twelve of which only one dredger was used, 860,000 tons of sand 
had been removed from the bar. The current had apparently 
increased, much to the surprise of a great many engineers, who 
thought that if the pis was deepened the current would be 
more sluggish. There was now an average depth of 17ft. at spring 
tides, and the utmost capacity of the present dredgers had been 
reached, though they could yet be used to maintain the depth 
already attained. It was therefore proposed to build a new 
dredger which would carry about 3000 tons and raise about 4000 tons 
an hour, and would be capable of reaching a depth of 28ft. or 30ft., 
and at some future time the Board would have to consider the 
advisability of obtaining another dredger that would go still 
deeper. Though the Atlantic liners were not yet affected, the 
Belfast and other coasting enger steamers, which had eeny 
often to wait outside for hours, were now able to enter throug 
the channel at all states of the tide. Captains had reported 
soundings of 18ft. at dead low spring tides during the past three 
or four months, The motion was adopted. 
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{HE INSTITUTION OF CIVIL ENGINEERS. 


Ar the meeting which took place on Tuesday evening, the 
ogth ult., @ very interesting paper on “Electric Light 
Measuring Instruments,” by Mr. James Swinburne, was read. 
The title of the paper is somewhat deceptive, and might 
with advantage be altered to “ Electrical Measuring Instru- 
ments,” a8 the instruments described measure electricity and 
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H.P. measurer.” 
ammeter was also shown. 
Messrs. Elliot Bros. exhibited Professor Mengarini’s regis- 
tering voltmeter, a potentiometer, and various resistance boxes. 
Professor Forbes showed a Coulomb meter, for a maximum 
current of 15 amperes; this is a very interesting type of 
instrument, but does not appear to have been practically used 


‘ at all. Major Cardew exhibited a special electrometer for use 


















































KAPP’S MAGNETOMETER 


not light. All are intended for measuring either the potential, 
current, some product of these two in the form of energy, 
or some resultant of these two, such as the resistance of a 
circuit. The author gave a lucid description of various forms 
of voltmeters, ampéremeters, and electricity meters, and at 
9.30 p.m. the meeting was adjourned, and a reception was 





in his differential electrostatic method of measuring high 
electrical resistances, of which he gave a description before 
the Royal Society recently. 

Several of Sir W. Thomson’s instruments, such as an 
improved rheostat and ampére gauge and balance, were 
shown by Mr. James White, of Glasgow. 
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held in the library of the Institution. In the suite of rooms 
upon the same floor as the library, a collection of measuring 
instruments was exhibited, some of which attracted much 
attention. Messrs. Swinburne and Co. showed two sets of 
instruments, one being intended for high-tension work, and 
consisted of an ampéremeter and voltmeter upon the electro- 
static principle, the other set consisting of two instruments 
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for low-tension work. Messrs. Ayrton and Perry showed a | 
number of instruments, including some of great historical 
Interest, such as the first alternating- current magnifying 
spring ammeter, 1888. This instrument consists of a thin 
steel shaving wound into the form of a spring upon a small | 
cylinder. A pointer is attached in such a way that by a | 
small elongation of the spring the pointer is caused to move | 
through a large angle in a plane at right angles to the axis 
of the spring. Three specimens were also exhibited of the | 
first horizontal magnifying spring ammeters of 1888, and a | 
hot wire voltmeter of 1887. Other exhibits by the same 
Inventors were an experimental Secohmmeter of 1887, the | 
first magnifying spring ammeter of 1883, the first 
wheel and pinion ammeter of 1882, the first gaining 
clock supply meter of 1882, and the first wattmeter made in 
England in 1881. This is designated upon the dial, “ Arc 
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| specimens 
| Figs. 1, 2, 


| parts. 
B, and a short wrought iron plug F is turned smailer than | 








iio 720 730 a 

An“early form of Lane-Fox electricity meter was lent by 
Mr. K. Hedges, and;Shallenberger and Brillié meters were on 
view. Messrs. Woodhouse and Rawson exhibited a Pentane 
standard lamp, and a legal unit of resistance right at 
17 deg. C., as well as other things. 

Mr. Gisbert Kapp had sent in a very interesting new type 
of magnetometer, 
an instrument for measuring the permeability of various 





of metal. We illustrate the apparatus in 
8, and 4. A wooden frame A supports a 
frame B, consisting of a single block of wrought iron. 
Inside the frame B is placed a bobbin OC, rigidly 
attached to the top of the frame B by means of screws 


D; a packing piece E of gun-metal is placed between | 


the bobbin and the frame, so that there is no magnetic 
circuit through metal from the bobbin to the frame B. The 
bobbin C consists of various windings of wire coiled upon a 
gun-metal tube. Fig. 2, which is a section through the 
instrument, shows very clearly the arrangement of the 
A hole is bored through the lowest part of the frame 


the hole, and is provided with projecting pins of gun-metal 
by which it is guided and made to slide easily in the hole. 
The pins minimise any magnetic action of the frame B upon 
the plug F, which might cause it to adhere to the inner 
surface of the hole. At its lower end the piece F is provided 
with a stirrup, and rests when not in use upon a gib G, 
which is supported by small brackets. The test piece H, 


The first commutator permanent magnet 


which he had specially designed as | 


25§ Fig. 7-HARTMANN AND BRAUN’S INDUCTOMETER 


which is to be experimented upon, and which may of course 
be of any quality or mixture of iron or steel, is pushed down 
through the top of the frame B, and passes through a small 
gun-metal guide I, which keeps it exactly central inside the 
bobbin. It is, of course, most important that a particular 
size and length of test-piece should be adhered to for all the 
specimens which are to be tested. A current is then caused 
| to flow round the coils of the bobbin, the effect being to 
magnetise the test-piece and cause it to attract the soft iron 
armature F. The scale pan is then attached, and the weight 
observed which is necessary to detach the armature and 
| cause it to fall upon the bar G. Several different coils are 

wound upon the bobbin, so that different magnetising effects 
| are obtained by coupling up in various ways to the terminals 
JK LM. Fig. 4 is a plan of the instrument, and shows the 
method of forming the wooden frame so as to allow of the 
insertion of the test-pieces. 

The special advantages of this instrument are that the 
armature is always of constant weight and form, and the 
pole of the test-piece is always the same size, and in the 
same position with relation to the frame B and bobbin C. 
The apparatus is not merely intended for use in a physical 
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Fig. 8—-HARTMANN AND BRAUN’S VOLTMETER 


laboratory, but is an accurate instrument for the workshop. 

Fig. 5 represents the magnetisation curves which were 

obtained from tests of cast iron and special cast steel, and a 
| dotted curve is added, which is Professor Ewing’s curve for 
| annealed wrought iron. The ordinates represent H, the 
| magnetising force in C.G.S. units, and the abscisse represent 

B, the induction per square centimetre of the specimen. 

The permeability u is, of course, obtained by the equation 

a= From these curves it will be observed that the 

special cast steel tested gave nearly as good results as those 
obtained by Professor Ewing with annealed wrought iron. 

It appears, therefore, that a good field is open for the use of 

cast steel of special quality for the manufacture of field 

magnet cores and yoke pieces for dynamos and motors. 

These would be much more cheaply made than the present 
| forms of machined wrought iron, and the sectional area 
| would not need to be increased at all. 

Messrs. Drake and Gorham exhibited various forms of 
| Cardew voltmeters, and instruments upon the patents of 

Messrs. Holden, Drake, and Gorham. A Cardew leakage 

indicator for high tension mains was also shown, which we 

illustrate diagrammatically in Fig. 6. It is a modification 
| of the Cardew earthing device, and the relative insulation of 
| the two mains is shown by the difference of divergence of 
| the foils A. A resistance of 100,000 ohms is arranged so 
| that either main can be put to earth throughit. The de- 
| flection produced on the foil when a main is connected to 
| earth through 100,000 ohms may then be compared with 
| that caused when the total insulation is taken, and the value 
| of the latter may therefore be accurately judged. 

| Messrs. Berend and Co., representing Messrs. Hartmann 
| and Braun, showed several of their voltmeters upon the hot- 
| wire principle, a special advantage being that the pointer 
| can be adjusted to zero with great ease. One of these in- 
| struments with a very large scale is shown in Fig. 8. 
| They also showed a very useful inductometer for testing 
| the strength of magnetic fields, which we illustrate in 
| Fig. 7. It consists of a flat spiral of chemically pure bismuth 
| wire wound double, so as to have no electromotive force set 
| up in it by a charge of induction. The flat spiral is covered 
by a thin plate of mica at each side, and is attached to the 
end of two flat copper wires, which are fixed 
to an ebonite handle which also carries the 
terminals. The spiral is only one millimetre 
in thickness, so can be inserted in the 
air space of a dynamo. The apparatus 
depends for its working upon the changes 
of resistance of bismuth in a magnetic 
field. The variation of the resistance is 5 
per cent. for every 1000 C.G.S. lines of 
induction, so that the instrument is amply 
sensitive for exploring ordinary dynamo 
fields. 

Messrs. Goolden and Co. showed various 
forms of Evershed’s gravity voltmeters, and 
also their special magnets and ohmmeter 
for testing insulation resistance. The 
Edison-Swan Company exhibited Fleming’s 
pattern of standard resistance, and Messrs. 
Siemens Bros. and Co. had a fine electro- 
dynamometer to measure from 3 to 500 
ampéres, and a portable testing set measuring 
, t0 1000 megohms. Our space will not allow of a complete 
notice of all the instruments exhibited, which were very 
| numerous. 








| 
CuIcaGo EXHIBITION.—One of the most interesting exhibits 
likely to be made by the British Commission at the Chicago Ex- 
| hibition will be a large scale map, showing the discoveries which 
have been made in North America by Englishmen. Though 
| Colambus discovered the West Indies, the credit of first sighting 
| the mainland of America seems—if we put aside the unrecorded 
investigations of the Northmen—to be due to an Englishman, 
Sebastian Cabot ; and the list of names of English explorers of 
| America, which is headed by his, is a very long and distinguished 
| one. Raleigh, Sir Humphrey Gilbert, Sir Hugh Willoughby, 
| Frobisher, Davis, Hudson, Baffin, in the 17th century, were 
| followed, in the 18th, by Scoresby and Cook ; while the work they 
| commenced was carried on during our own century by the Rosees, 
| Parry, Franklin, Collinson, Maclure, McClintock, Nares, and 
| Markham. It will, therefore, be seen that there is ample material 
! for a map such as that proposed. 
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TO CORRESPONDENTS, 
Registered Telegraphic Address, ‘‘ENGINEER NEWSPAPER, 
LONDON.” 


*,* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a ld. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

*,* Wecannot undertake to return drawings or manuscripts; we must there- 
fore request correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or containing ques- 
tions, should be accompanied by the name and address of the writer not 
necessarily for publication, but as a proof of good faith. No notice what- 
ever can be taken of anonymous communications. 

A. C.J. Coariier,—aA letter for Mr. A. C. J. Charlier awaits his applica- 
fin, 

Cuma AND Expansion. - The treatises on the marine engine, one by Seaton 
and the other by Sennett, are the best modern works that we can nae. 
Trail's Look on boilers will complete the information you ask Jor. 

Batancep — No. It is in no way 
wetter than the balancing piston, used Ly Gooch on the Great 
Britain locomotive many years ago, and since re-patented many times in 
the United States and elsewhere. ; 


The invention is not worth patenting. 
single 


8. A. R. (Banstead.)— We suppose you speak of a steai re-action engine 
That was invented by Hero, of Alerandria, a century before the birth or 
Christ. rat is not to this your question refers, and you will explain 


more 


precisely what you mean, we shall Le happy to assist you. 





CAM-CUTTING MACHINE. 
(To the Editor of The Engineer.) 

Sir,—Can you or any of your readers give me any information on cam- 
cutting machinery, names of makers, and any good work on same? Is 
there a machine which can be adjusted to cut can grooves of various 
irregular shapes without a special die for each ? E. D. 

Bath-road, Theale, Reading, May 8rd. 





THE PRICE OF TUBES. 
(To the Editor of the Engineer.) 

_Sir,—In your last issue—29th ult.—under the heading of ‘The Iron, 
Coal, &c., Trades of Birmingham, &c.,” it is stated that the English and 
Scotch wrought iron tube makers have issued circulars announcing a 
reduction off “gas, water, and steam tubes,” of 2} per cent., and oft 
“marine boiler tubes,” both iron and steel, of 7} percent. This is correct 
as regards gas, water, and steam, but not as regards boiler tubes, the last 
reduction in the price of which was in December last 

90, Cannon-street, London, E.C., LLoyD anD Lioyp, 
May 4th. 





SUBSCRIPTIONS. 

THE ENGINEER can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office on the following terms (paid in advance):— 

Half-yearly (including double number) .. .. £0 148, 6d. 
Yearly (including two double numbers) .. .. £1 98. Od. 

'f credit occur, an extra charge of two shillings and s.xcpence per annum will 
be made. THE ENGINEER is registered for transmission abroad. 

4 complete set of Tak ENGINEER can be had on application. 

In consequence of the reduction of postage on newspapers to one uniform 
rate for any destination outside the United Kingdom, Foreign Subscrip- 
tions will, until further notice, be received at the rates given below :— 
da Subscribers paying in advance at these rates will receive 
ba ENGINEER weekly and post free. Subscriptions sent by Post-office 

rder must be accompanied by letter of advice to the Publisher. 

Tan Paper Copirs— 


Halfj-yearly .. oo oc oo os oc os oo £0188. Od. 

Yearly pa “aailas ean) a) aw) ease: Wee One 
Taick Paper Copizs— 
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os ADVERTISEMENTS. 
" The charge for Advertisements of four lines and under is three shillings, 
“d every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more, the charge is ten shillings ver inch. All 
single advertisements from the country must be accompanied by a Post-office 
der in payment, Alternate Advertisements will be inserted with all 





practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this ition, 

Prices for Displayed Advertisements in‘ ordinary” and “‘ special” positions 
will be sent on application. 

Advertisements cannot be Inserted unless delivered before Six 
o'clock on Thursday evening; and in consequence of the 
necessity for going to press early with a portion of the edition, 
ALTERATIONS to standing advertisements should arrive not 
later than Three o'clock on Wednesday afternoon in each week 

Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. Sydney White ; all other 
letters to be addressed to the Editor of Tak ENGINEER. 








MEETINGS NEXT WEEE. 


Tue Institution or Civi, EnGineers.—Tuesday, May 10th, at 25, 
Great George-street, Westminster, 8.W., 8 p.m. inary meeting. 
Paper, ‘The Distribution and Measurement of Illumination,” by A. P. 
Trotter, B.A., Assoc. M. Inst. C.E. Students’ visits: Thursday, May 12th, 
to the Beckton Gas Works, the Northern Outfall Sewer, the Victoria and 
Albert Docks, and the P. and O. ss. Oceana, Friday. May 13th, to 
Woolwich Arsenal, the Works of the London Electric Supply Corporation, 
Deptford, and the Tower Bridge. 

InsTITUTION OF ELECTRICAL ENGINEERS. — Thursday, May 12th, at 
the Institution of Civil Engineers, 25, Great George-street, Westminster, 
8.W.,at8pm. Ordinary meeting. Continuation of discussion on Mr. 
A. P. Trotter's paper. ‘‘ Notes on the Light of the Electric Arc.” Paper, 
“On the Cause of the Changes of Electro-motive Force in Secondary 
Batteries,” vy Dr. J. H. Gladstone, F.R 8., Member, and W. Hibbert, 
Associate. 

Tue Society or Arcuitrcts.—Tuesday, May 10th, at St. James’ Hall, 
Piccadilly, W., at 8pm. Paper, ‘‘ Monumental Brasses,” by Rev. J. E. 

‘ield. 

SuerrieLp Society or Enoinerers. — Saturday evening, May 14th. 
Paper, with limelight views of machines, ‘‘The Corstruction of Cornish 
and Lancashire Boilers,” by John Hitchcock and Perry Hill, Members. 

Norru-East Coast InstiruTion OF ENGINEERS AND SHIPBUILDERS.— 
Monday, May 9th, in the Lecture Hall of the Literary and Philosophical 
Society, Newcastle-upon-Tyne, at 7.30pm. Mr. 8. B. Tritton will reply 
to the discussion on his paper on “ River Steamers for Indian Railways,” 
Mr. G. Bergstriém will reply to the discussion on his paper on ‘‘ Propose 
New Type of Cargo Steamer.” The discussion on Mr. Richard Hirst’s 
paper on ‘Stern Tubes, Bushes, and Propeller Shaft Liners,” will be 
resumed, Mr. Richard Hirst will reply. 

Gro.oaists’ AssociaTion.— Excursions: Saturday, May 7th, to Waltham- 
stow; director, J. Walter Gregory, B.Sc., F.G.8. Saturday, May 14th, 
es directors, Upfield Green, F.G.8., and H. B. Woodward, 
F.G.8. 


Dunpee INstTITUTE OF ARCHITECTURE, SclENCE, AND ART.—Thursday, 
May 12th, at 8 p.m. A lectu-e will be delivered on ‘‘ Modern Sanitary 
Plumbing, and its Defects,” by Mr. James Thomson, Edinburgh. 

Society or ArtTs.—Monday, May 9th, at 8 p.m. Cantor lectures: 
** Recent Bacteriological and Chemical Research in Connection with the 
Fermentation Industries,” by Percy F. Frankland, Ph.D., B.Sc, F.RS. 
Lecture II.—Culture media—Methods of sterilisation—Pure cultivation— 
Special methods for the cultivation of particular micro-organisms. Wed- 
nesday, May 1lth, at 8p.m. Ordinary meeting. ‘ Usesand Applications 
of Aluminium,” by G. L. Addenbrooke. 











DEATH. 
On May Ist, at 93, Fellows-road, N.W., Anne, widow of the late 
ALGERNON SypNEY ASPLaND, Esq., of the Middle Temple, and daughter 
of the late William Woodcock Gaskell, of Latchford, aged 77. 
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WAGES AND RESULTS IN THE COAL TRADE. 

A “ MEMORANDUM” as to mining and iron industries has 
been prepared by the British Iron Trade Association for 
submission to the Royal Commission on Labour. A copy 
of this document lies before us. It is most desirable, we 
think, that it should be very freely circulated, especially 
among the miners and ironworkers of Great Britain. It 
is too long for reproduction in our columns, but in 
another page will be found the appendix, which contains 
a great deal of useful information, prepared by Mr. Jeans, 
the secretary of the association, in a highly concentrated 
form. The ground covered by the complete “‘ Memorandum” 
is far too extensive to admit of being dealt with as a whole 
in a single article, and we shall therefore confine our- 
selves for the present to the figures which it contains 
concerning the coal trade of this and other countries. We 
may say that the “‘ Memorandum” really consists of fifteen 
large foolscap pages of letterpress, and contains some 
thousands of figures. 

The first point for consideration is, of course, the trust- 
worthiness of the figures. Their accuracy is in a large 
measure guaranteed, in the first place by their official 
source, and in the second place by the position and 
standing of the Iron Trade Association by which they 
are set forth. This association, it may be well to remind 
our readers, was established in 1875 for the purpose of 
promoting the general as distinguished from the local 
prosperity of the iron and steel trades of the United 
Kingdom. 
firms—employing not less than 150,000 hands. The 
substance of the ‘* Memorandum ” is divided under several 
heads, dealing with wages, hours of labour, production 
of labour, profits of employers, natural advantages, 
juvenile and female labour, and liability to accidents. 
The figures are, as we have said, given in profusion, 
but we find considerable difficulty in some cases in 
drawing deductions from them, of the soundness of 
which we are satisfied. Indeed, Mr. Jeans admits 
that many of them must be used with caution. For 
example, we find that according to the United States 
Census Office the average weekly wage of a coal hewer 
in America in 1889 was nominally forty-eight shillings a 
week, but from a variety of causes his actual earnings 
amounted to 81s. 4d., or say 35 per cent. less. The 
principal error consists in multiplying the daily wages by 
six, and taking the result as the weekly average. The 
fact is of course that the hewer does not work 800 days 
in the year. In Durham in the same way the actual 
earnings of a miner are about 26s. a week. In German 
mines the wages run between £57 11s. 4d. in the Saar- 
bruck district, and £36 16s. in Prussian Saxony per 
annum. In France the average wages paid to coal- 
miners have considerably improved within recent years. 
The ascertained average for 1889 for hewers was 5-04 
francs per day (4s. 0}d.), which compares not unfavourably 
with the rates paid in Belgium and Germany, and isequal to 
the rate paid in some parts of Great Britain within recent 
years. Belgium produced within five millions of the total 
quantity of coal raised in France in 1890, the total 
production for that year having been 20,365,000 tons, and 


The association has 160 ‘‘ members’’—mostly ! 





the average annual wages having been 1117f., or £45. 
As regards the hours of labour in the mines—a burning 
question at the present moment—the figures before us 
show how totally unnecessary is legislation on the 
subject. The progress of events will automatically effect 
all that the advocates of an Act of Parliament think it 
wise to demand. ‘The hours of labour in mines,” says 
the ‘“‘ Memorandum,” “ have beengreatly shortened within 
recent years, not in Great Britain alone, but throughout 
mining countries generally.” Some descriptions of 
labour, however, have had their hours reduced much 
more than others. In the Northumberland coalfield, for 
example, the average hours of miners between 1850 
and 1890 appear to have been reduced from sixty to 
thirty-eight, and much the same movement has taken 
place in the adjoining Durham district. In Derbyshire 
the hours of miners generally have been reduced, within 
the same interval, by fourteen and a-half per week; in 
the Wigan district by six to twelve hours; in South 
Staffordshire by twelve hours; in the Burnley district by 
twenty hours; in the Normanton district by eighteen 
hours; and so with other districts. It is not very easy 
to know in all cases what is meant by the “ hours of a 
collier.” In the first place, what does “ collier” mean? 
Meal hours again are sometimes included, sometimes ex- 
cluded. We shall not be far wrong if we say that a 
miner’s day from bank to bank averages in this country 
nine hours. In Germany the length of the day varies 
with the district, being in some cases twelve hours, in 
others as low as eight hours. In Belgium it is about 
eleven hours. In France it is about the same as in Great 
Britain. 

The most important part of the whole question is, 
perhaps, that which deals with the results of the labour 
of the workers. On this depends whether it is or is not 
possible to work coal mines at a profit. The facts are, 
however, of the most complicated character, and it is 
quite easy to see that the profits or losses do not depend 
alone on the wages paid, or on the state of the market, 
but on other conditions, the powers of which, for good or 
evil, are very difficult to estimate. Take for example the 
following figures :—In the years 1861, 1871, 1881, and 1890 
the annual quantities of coal raised for each male person em- 
ployed in the coal mines of Great Britain were, 305 tons, 
316 tons, 314 tons, and 299 tons respectively. Nowif we 
compare these figures with those supplied by the United 
States, we find an enormous difference in favour of the 
latter country. In the bituminous mines of Pennsylvania 
the average output was 673 tons of 2000lb. per man. 
There is a mistake in the ‘‘ Memorandum” on this point, 
which it isas well to correct Mr. Jeans says: ‘‘ These 
returns are made in net tons, so that about 10 per cent. 
must be added to convert them into English tons.” In 
point of fact about 10 per cent. must be deducted, 
673 American tons being very nearly 600 English 
tons. In the anthracite mines the output is smaller, 
and it must not be forgotten that the American 
miners only work 210 days a year. It will be seen at 
a glance that, other things being equal, the American 
coalowner can afford to pay twice as much per ton 
to the man who sends 600 tons to bank as he can to the 
man who sends up only 300. No doubt men work harder 
inthe United States than they do anywhere else. There 
is more driving, and the inefficient are weeded out with 
remorseless energy; but this will not account for the 
remarkable difference in output, and probably it is in 
part due to the enormous thickness of some of the seams 
worked, and their proximity to the surface. Much or 
little, the coal brought up has to pay all the expenses of 
the mine of every kind, and there is no difficulty in 
dividing up the receipts per ton into the various shares 
or percentages—so much for wages, so much for pump- 
ing, so much for ventilating,and so on. The normal con- 
tention of the working miner, or rather of those “leaders” 
who cannot lead, and those spokesmen who have yet to 
learn wisdom, is that the percentage set aside to pay 
the coalowner for his capital and his time is far too great, 
and that a portion of it should be taken from him and 
added to the wages. The figures contained in the ‘‘ Memo- 
randum ” bearing on this point are highly interesting and 
instructive, and we see no reason to doubt that they are 
substantially accurate. It is difficult to arrive at 
detailed information, however, and we can only take 
somewhat broad statements. ‘‘ Between 1877 and 1881,” 
says the “‘ Memorandum,” “ the gross amount of the annual 
value of the profits of mines in England and Wales 
assessed to income-tax fell from £12,719,000 to 
£6,481,000, being, in round figures, a reduction of one- 
half, and this was coincident with an increase of 
28,000,000 tons in the quantity of coal produced, which 
would seem to imply that the average profit per ton 
over that period had largely fallen. This profit applies 
equally to coal, iron ore, tin, lead, copper, and other 
mines, so that it cannot be regarded as excessive. In 
the coal trade of the United Kingdom there is embarked 
a capital of probably not less than +£100,000,000 
sterling, and if the average profits on mines assessed to 
income-tax over the period of ten years ending 1890 were 
made in coal alone, they would not have paid six per 
cent. on the capital embarked on that industry; but 
when it is remembered that these profits must cover all 
mining industries, it must be obvious that they have, in 
reference to coal and iron, been anything but adequate. 
Indeed, several witnesses informed the Coal Com- 
mittee of 1873 that the average profits made in the 
coal trade of this country over a long period of 
years had not exceeded 23 or 3 per cent.” There 
is, however, much less room for uncertainty about 
other countries. In France and Belgium there is an 
annual assessment made of the profits of mining, which 
supplies reasonably detailed information. In this way 
we learn that in 1888 the net profit per ton of coal raised 
was about 1s. per ton, but this was an exceptionally pros- 
perous year. Inasmuch as each man raised only about 
210 tons in that year, it is clear that if the employer had 
given up the whole of his profits, the men would have 
been the better by about £10 10s. perman per annum only. 
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If the profits had been halved the man would have got 
£5 5s.only. These figures scarcely justify the contention 
that the profits of the employers are so large that very 
substantial additions may be made out of them to the 
wages of the men. In Belgium the profit has only twice 
since 1861 exceeded a few pence per ton. In 1878 there was 
a dead loss of a penny on every ton sold, and in 1881 the 
loss again nearly reached the same amount. In Germany 
the results are equally unsatisfactory. In Westphalia in 
1889, the average dividend paid on a capital of 7} millions 
sterling, invested in twenty-three of the principal collieries 
of the district, was 2°62 per cent. In the United States, 
owing to natural advantages, the influence which great 
railway companies have been able to exert on the market 
and other causes, the profits are slightly better; but the 
general conclusion seems to be that the percentage of 
profit on invested capital has not been adequate to com- 
pensate for the risks attending mining; nor even sufficient 
to represent a fair rate of interest on a safer and more 
secure investment. In West Virginia, Maryland, Michigan 
and Colorado, as well as in Pennsylvania, the average 
return shown was under 5 per cent. on capital. This is 
excluding due provision in respect to the redemption of 
capital. 

Concerning the percentage of female and juvenile 
labour employed about coal mines in Great Britain little 
need be said, because it is very small now, and seems 
to be decreasing. By juvenile labour we mean that of 
boys under sixteen. It would appear that the total 
number of both sexes employed in 1890 under this age 
was only 50,095, or 8-2 per cent. of the whole, while the 
number of women and girls employed was only 4206, or 
about 0°7 per cent. of the whole. In Belgium the total 
number of females employed in coal mining in 1889 was 
11,735, or 12°3 per cent. of the whole, while 16,439, or 17 
per cent. of the whole, were under the age of sixteen. 
In the coal mines of France in 1888, 7717, out of a total 
of 104,959, or about 7 per cent. of the whole, were 
children under the age of fourteen, while 3336, or rather 
over 3 per cent. of the whole, were females. ‘The 
figures given,” says the ‘*‘ Memorandum,” “‘ may be taken 
to prove that in England adult mining labour is hardly at 
all exposed to the competition of women, and only to a 
comparatively limited extent to that of juvenile labour, 
which means that the total and average amount of wages 
paid, being distributed more largely over adult and fully- 
paid labour, will be greater than in continental countries.” 
As to accidents, the general conclusions of the ‘“‘ Memo- 
randum ” are (1) that the number of fatal accidents is 
decreasing every year, relatively to the numbers employed 
and the tonnage raised; and (2) that the liability to such 
accidents, and the death-rate therefrom, in British mines 
is less than in the mines of all the other principal coal- 
mining countries, except France. 

Here we must stop. We have, we think, said enough 
to show that the facts are all in favour of those who 
contend that there is no room for a material augmentation 
of wages. The cost of a colliery in the present day is no 
trifling matter. It always represents tens of thousands 
of pounds. If this money can be invested with a fair 
prospect of some profit, it will be invested. If not, it 
will be diverted into some other channel. The millennium 
of the Socialist has not yet been reached, and the pre- 
sent and the immediately succeeding generation, at all 
events, will have to utilise capital, and without it labour 
will be powerless. What happens when capital is driven 
away by labour. New Zealand and Australia can tell 
us. We believe that multitudes of working men in this 
country abound in shrewdness, but they are ignorant of 
a great deal that they ought to know. We hear on every 
side preached the gospel of education. Is it not about 
time that the task of teaching the working man truths 
which very nearly concern himself was undertaken by 
persons competent to the task ? 


THE CAUSE OF STRIKES. 


THE engineers’ strike in the North has terminated, as 
was foreseen, by the total defeat of the men. It lasted 
thirteen weeks, and has probably cost the strikers 
£250,000. It does not appear that any important migra- 
tion took place; and it may be said that for three months 
10.000 men earned no wages. The strike was of the most 
fatuous description. The dispute was in its essence of 
the most trumpery nature. Everything turned on the 
diameter of the piping that plumbers were allowed to 
erect. The Durham miners’ strike still drags on its weary 
way. That also can have butone end. In the meanwhile, 
it has brought in its train suffering and misery which are 
well-nighintolerable. A moderate knowledge of the history 
of strikes suffices to teach two important truths. A strike 
on a falling market invariably ends in the defeat of the 
strikers. Strikes have in many instances operated to raise 
wages. They have scarcely ever prevented a reduction. 
Apparent contradictions arise now and then when the 
market takes a sudden turn, but this does not affect the 
general truth of our statement. Again, if the employers 
do not give way within the first fortnight the men are 
sure to be beaten. It is not necessary at present to 
explain the cause of this law. Many of our readers, 
indeed, will not need such an explanation. The main 
facts ought to be known to those most concerned. The 
progress of events shows either that they are not known, 
or that each strike is supposed to possess some element 
which will make it in its progress and result an exception 
to the general rule. This is a curious and noteworthy 
characteristic of the action of large bodies of men. But 
the more carefully the phenomena of strikes are studied, 
the more remarkable and interesting do the facts appear. 
So far as we are aware, however, little or nothing has yet 
been written on the inner workings of a strike. It would 
be impossible within the limits at our disposal to handle 
this subject in detail. But something may be said, 
perhaps, with advantage on one aspect of the matter. 

What is the immediate cause of a strike? The answer 
generally given is that the men either want their wages 
raised, or they have some grievance, or they want to 
resist a fall in wages. A reply of this kind does not go 
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near the root of the matter. Worldly experience shows 
that men in all ranks of life in masses will submit to 
evils and grievances, and injustice, and many other 
things, and never trouble themselves to set matters 
straight. The probability is, for example, that the 
engineers in the North if left to themselves would never 
have gone the length of striking against the action of the 
plumbers. It was a matter which concerned each of them 
individually very little if at all. The chances are a hundred 
to one that each Durham miner, if left to his own devices, 
would quietly have accepted the moderate reduction in 
wages proposed by the mine-owners, with a grumble 
perhaps, but nothing more. The true answer to the 
question we have asked is that all strikes originate in 
the action of a very small minority; and that in this, as 
in most of the affairs of life, the mob follow their leader. 
It is not at all necessary to assume that the leader 
is a trades’ union official. In most cases the initiative 
is taken at head-quarters, but in others the whole mis- 
chief is started by some turbulent spirit, and the 
executive of the union has simply to march with 
the crowd. Some strikes have sprung into existence 
almost without warning, certainly without premedi- 
tation. It is safe to say that in no case have they had 
their origin in the spontaneous action of large numbers 
of men. Every employer, every workman, has met 
the active spirit. The man who believes thoroughly in 
himself, and can talk and spout and hold forth to his own 
great delight in public-houses, or sow discontent in his 
fellow-workmen’s minds while the foreman’s back is 
turned. “Gentleman Jack” is a well-known character 
all over the world; a man of whom the older and steadier 
hands keep themselves clear. Yet men of this type do 
not stand alone. It is probable that their powers of 
mischief are far smaller than they think. We have to 
seek higher for the active spirit, for the prompter who 
sets men’s passions aflame, and stirs up war between 
employer and employed. Where he is to be found, what 
his line of action 1s, we need not say. The broad, telling, 
important fact is that all strikes are due to the action of 
a very small proportion indeed of the workers, the great 
body following, often with the utmost reluctance, the 
lead of a very few. 

It must be that there shall be leaders and followers. 
It is in that way the work of the world is done. But 
the importance of the consequences which will certainly 
follow on the action taken in the first instance by one or 
two individuals is so great that a tremendous responsi- 
bility rests on the shoulders of those who set the ball 
rolling. Who is primarily responsible for the strike of 
the Amalgamated Engineers on the Wear? It is of 
course out of our power to give the reply to the question. 
All that we can say with certainty is that it arose out of 
the action of one or a very few individuals. To say that 
it was caused by the masters would be as near the truth 
as it would be to say that the battle of Waterloo brought 
about the overthrow of James II. The strike of the 
Durham colliers in like manner originated in the 
action of a very few men. A fairly large amount 
of discontent and grumbling may exist and do no harm. 
The materials for a great fire may be collected and ready 
to hand; but no conflagration will occur until some one 
applies a match to the pile. Beyond all doubt, if strikes 
are to be prevented it must be done by arresting the 
mischief at the very outset. We do not for a moment 
believe in the plan advocated and sometimes tried on the 
Continent, which consists in discharging or imprisoning 
or deporting the turbulent element. Apart from all other 
considerations such a policy is a blunder. The true 
remedy lies in electing as members of the union 
executive strong men, who will not permit themselves to 
be readily led away by bursts of passion, and who 
will study the signs of the times. We do not say that 
such men will not strike, but they will strike with 
discretion, and that is perhaps the most that we 
can hope for. A quarter of a million is an enormous 
sum of money. The executive of a union which can 
countenance the waste of such a sum, and the ruin and 
misery which have fallen on perfectly innocent people, has 
we think very clearly proved that it is entirely unfit for the 
discharge of the duties it has undertaken. It is above 
and beyond all other things essential that the executive 
of a union should know when to strike and when to hold 
their hands. The record of the past twelve months 
shows that on the whole the authorities and leaders of 
most unions have been either ignorant of the elements 
of their business as leaders, or they have been men of straw, 
possessed of no real authority, and pushed on one side 
by the more active and warlike spirits. We think it is very 
likely that the Amalgamated Engineers have learned an 
important lesson. It remains to be seen, however, whether 
they will utilise it. The first step the wiser men should 
take is to ascertain the truth, as far as that can now be 
done, as to who initiated the strike, and who ordered the 
men to turn out. They should next ascertain what were 
the grounds on which a confident hope of success was 
based, and they should find out for themselves how far 
these grounds justified the action taken. When the 
directors of a company have given reasons for believing 
that they have wasted or misapplied the shareholders’ 
money, a committee of investigation is appointed. Such 
a committee should be appointed by the Amalgamated 
Engineers now. It is not at all necessary that the 
inquiry should be thrown open to the public. The affair 
is one that concerns the strikers more than anyone else. 
But whether the committee did its work with closed doors 
or open, the result would not fail to be useful. An 
enormous body of men have been thrown idle for three 
months, on the initiative of a minute minority. What 
grounds had the main body for believing that - could 
succeed? Someone or some party has clearly been 
guilty of a gross blunder; care should be taken that he or 
they shall not have the chance of blundering again. 

One of the strongest points in favour of a wages’ 
board, or conciliation board, is that it tends to prevent 





the perpetration of blunders. We have in a recent article 
directed attention to the fact that a good deal of fight- 
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ing and harmless blowing off of steam, and gratis. 
cation of the combative element, can take place under 
the auspices of these boards; but they no doubt 
tell strongly against strikes, by bringing forcibly home 
to the union leaders the nature of their respongj. 
bilities. One-half at least of the serious strikes 
which occur take their rise in utter, despicable ignor. 
ance of what is going on in the world of trade undey 
the eyes of the union leaders. If they would but open 
them to the facts, there would be no strike. Not the 
least curious aspect of the whole problem is, however 

the quiet content with which large bodies of intelligent 
men allow themselves to be led and ordered by officials 
who have time after time proved themselves to be utter] 

incompetent. The greatest good that could befall trade 
in this country would be the election, at once, of really 
able men as union leaders. They could do so much in g 
very few years to improve the position, not of the work. 
ing man alone, but of the trade of this country, that 
the old order of things in the trades unions would 
pass away for ever. The incessant warfare that is 
now being waged between labour and capital will result 
in disaster to labour. It is not possible that it would go 
on if there were prudent men at the head of affairs, 
That such men exist is beyond question. That they 
would form the executives of the unions we do not doubt; 
but they are pushed on one side by men who possess no 
real qualifications for the posts they seek—men who, 
while they are boasting of the dignity of labour, degrade 
it in the eyes of all men by their own crass stupidity and 
ignorance. If only the working men of Great Britain 
would get competent men to manage their affairs, such a 
strike as that of the Amalgamated Engineers would be 
impossible. 


MACHINERY FOR THE PREPARATION OF TEA, 


Ir is now between thirty and forty years since the 
systematic planting of the tea bush commenced in the 
northern provinces of India, and from the date of such 
commencement there started that competition which has 
now almost succeeded in ousting the teas of China from 
the home market. The progress made with such super. 
session was, however, for many years extremely slow. It 
was not until Ceylon, as the result of the failure of coffee 
cultivation there, began to grow tea some eighteen years 
back and joined in the competition, that the trade in the 
China growth began perceptibly to fall off. The decadence 
of that trade is now so great, that in the course of but a 
few more years it may be expected to cease altogether. 
The Josses incurred with respect to it during last year 
have amounted to no less than £750,000, teas, the cost 
price of which in China had been two shillings per pound, 
having fetched rates in the London market varying 
between 1s. 4d. and 1s. 6d. per pound only. 

Having thus briefly sketched the results to the com. 
petition exercised by British growers of tea, we may turn 
to the express subject of this article, the means which 
have mainly contributed to render that competition so 
successful. We have on several occasions described and 
illustrated some of the machines which have been 
designed for the preparation of tea, but these have been 
but as a drop in the ocean compared with the enormous 
number of patents taken out both in India and Ceylon for 
inventions having that process for their object. It would 
of course be invidious in an article like this to specify any 
particular invention of this nature, and it is apart from 
our intention to do so. We shall content ourselves 
with a description of the needs which these many 
and various devices have been designed to supply, 
for to the success of some of them has doubtless been 
largely due the astonishing rapidity with which the 
imports of China teas into the London market have 
dwindled. To effect this object it is necessary just 
to glance at the methods used by the Chinese from time 
immemorial for the preparation of the tea leaf. It must 
be premised that the system of growth by that people 
has ever been entirely different from that which has 
answered so well both in India and Ceylon. Nothing 
like the large plantations of those two British depen- 
dencies is, or has ever been, known in China. The crop 
of the latter country is derived from myriads—so to 
speak—of small gardens, every peasant cultivating a 
few bushes around his hut. The gathering, and all the 
subsequent manipulation of the leaf, is performed by 
him, and he has to retain the trifling outcome of his 
individual industry until the buyer—the middleman— 
calls for it at intervals of a few weeks or months. As 
the consequence of this waiting, the tea falls off both 
in strength and aroma, a depreciation unknown to the 
estates of India and Ceylon, where the leaf may be 
plucked, withered, rolled, dried, packed, and shipped, 
within the course of a few days only. 

But it is with the manipulation by the Chinese 
peasant that we have first chiefly to deal. He 
spreads the green leaf when plucked upon the soil 
surrounding his cottage. This is often done without 
the protection of matting; and in that case the 
leaf often becomes contaminated during the process 
of withering, from the unsavoury conditions of the soil in 
the neighbourhood of a peasant residence. The succeeding 
operation is the rolling of the leaf between the palms of 
the hands, and it is certainly during this somewhat dis- 
agreeable process that, Chinese prepared tea acquires 
most of the deteriorating qualities which experts assert 1t 
to possess. The tea is next dried on pans over a charcoal 
fire, and is, of course, often exposed to the obnoxious 
fumes of that fuel. With the further operations of 
packing we need not here concern ourselves. It is with 
the three operations described that we have to deal. As 
to the first of these, the withering, modern mechanical 
design has but little to do beyond ingenuity shown in 
providing withering rooms, the temperature of which is 
equably maintained, the air being at the same time kept 
free from moisture by suitably designed screens for its 
inlet. Several of the inventions to which we have 
referred have been made with this latter object—no 





unimportant one to the final quality of the tea. The 
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: ting the leaf in this withered state, by | pay the Vestry to supply at a low price for motors and other | next Monday to decide the point. The Durham miners 
machines a il to which we are all accustome , | purposes during the day, as this will help to equalise the | have made a strong appeal to their Yorkshire brethren, who 
rolling ! ay and night load, and profitably increase the load factor. 


s the most important of all those in use. At 
fort Pere the difficulties as to effectually superseding 
ae of the human hand, with its delicacy of touch 
= movement acquired by long practice, have been great, 
- it is an absolute requirement that the leaf should be 
4 4 only just so tightly that it will not break by after- 
A when submitted to the final drying process. 
a am number of comparative failures h to be 
faced before this requirement was attained to. Any- 
e who reflects upon the diversity of movement 
Ohich can be accomplished by one palm superimposed 
. on the other will realise how difficult it must 
a been to select that one among that infinite 
variety which would yield the most - to - be - desired 
result. Differential speed movements between the revolv- 
ing surfaces employed in, we believe, all of the inventions 
atented with this object were tried, ad infinitum almost; 
but even when the best relative speeds were apparently 
settled upon, these were found not to be equally suited to 
all conditions of the withered leaf. It is said that the 
method now largely and the most successfully employed 
was, as has so often been the case, the result of an accident. 
The top plate or cover of a certain machine became loose, 
and owed its propulsion mainly to the dragging effect of 
the mass of leaf moved by the under-revolving plate. 
The speed so given seemed to accommodate itself natu- 
rally to the requirements of the charge under treatment, 
and thesystem so determined seems to be almost incapable 
of improvement. nae 
The final operation, that of drying, is performed by a 
wholly different class of machines ; some of which we 
have on previous occasions illustrated. The number of 
these protected by patents is very great, and the Law Courts 
of Indiaand Ceylon witness many disputations over their 
infringement. The general principle of all of them is the 
same almost invariably; the tea is exposed to a current 
of heated air, of such a temperature that it is necessary 
to keep the leaves moving to prevent them from becoming 
burned, or what is technically known as “ over-fired.” 
The diversity of the methods employed to secure this 
immunity, and to guarantee the equal drying of the mass 
of leaf, is great, and we do not here pretend to assert that 
one patent has in any respect advantages over another; 
for the planters both of India and Ceylon exhibit a 
preference for machines of very diverse design, each one 
of them selecting that which his experience suggests to 
him as best. It will readily be conceived from what 
we have written that the machinery outfit of a large 
tea factory of modern character is by no means in- 
expensive. The engine power required to give it 
movement is also considerable, and in one way and 
another the introduction of preparing tea by mechanical 
agency has done much to support the engineering esta- 
blishments of this country. From this point of view 
alone, we should recognise the benefit this new form of 
an old industry has conferred upon many classes among 
our own countrymen. But to these this has not been the 
sole gain. Practically, it has by its purifying methods 
largely added to the healthy qualities of the decoction, the 
consumption of which enters so largely into our national 
bill of fare, while, in combination with a more extended 
system of culture, it has enabled all of us to now obtain 
thoroughly good tea at from 1s. 6d. to 2s. 6d. per pound, 
for which not more than twenty years ago we should 
have had to pay from 4s. to 6s. a pound. The difference 
thus made to this form of “ national drink bill” can well 
be realised, while to the same cause we mainly owe it 
that instead of having to send many millions sterling to 
China annually, our remittance is made to our own fellow 
subjects of the Queen, a healthy stimulus being afforded 
thereby to the success in life of many hundreds of our 
sons, to find an opening career for whom is now one of 
_ greatest among the many social difficulties of the 
ay. 
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SUCCESSFUL ELECTRIC LIGHTING. 

Tur electric lighting of St. Pancras has proved a remark- 
able success from an engineering and from a commercial 
point of view, and this success is especially noteworthy in 
connection with the subject of the article on municipal 
authorities and central electric light stations which we 
published in ourimpression of the 22nd ult. The St. Pancras 
Vestry is the only one of the metropolis which has retained 
the electric lighting in its own hands. The provisional order 
for this was obtained in 1883. After waiting some time for 
developments, and after instructing and receiving two 
reports from Professor Henry Robinson, M. Inst. C.E., it 
was determined to proceed with the construction of the 
installation which we illustrated in our impressions of the 
19th and 26th of February last, from the designs and under 
the superintendence of Professor Robinson. The Vestry 
determined wisely not to permit the growth of a monopoly 
with claims based to a large extent upon experimentel work, 
most of which could be avoided by the adoption of the 
system of procedure followed in all other engineering work, 
such as waterworks, railways, and others. Having proceeded 
in this way, the St. Pancras Vestry has obtained exactly 
What it required, no more and no less, @ model installation 
without any of either the redundance or of the insufficiency 
which has often characterised the electric supplies and 
central stations of private companies, or of municipal 
suthorities, who have proceeded without proper guidance to 
re by tender that for which they have to ask the contractor 
. specify. On the 27th ult. the Lighting Committee of the 
bis A invited their numerous confréres, and a number of 
— interested in electric lighting progress to visit their 
Pip we 8 Central Station entered from Stanhope-street, and 

+, ry them the station and plant, now that all is com- 
oo ed, and has been successfully supplying current since the 
ri js November last. Is is specially noteworthy that in 
soo ‘we six months the whole of the current, equal to about 
altho ag power, was taken up by consumers, so that, 
jane” only started last November, the demand has 
a y exceeded the supply capacity of the station, and 
rig have become immediately necessary. The 
saat J8, moreover, being supplied at a profit, and the 

orities are considering a large reduction of the price per 
Watts for current supplied during the day. It will 





There is, of course, a difficulty about this, because there is at 
present no satisfactory means of registering the cheap 
current of certain hours of the day and the full priced 
current of the night. No doubt this difficulty will be met, 
and then Professor Robinson and the St. Pancras Vestry 
will have added to that success upon which they are to be 
so heartily congratulated now. 


RAILWAYS versus RIFLES. 


A LEADING financial paper argues under the above heading 
the desirability of promoting the speedy construction of 
railways throughout Burmah, as being probably the most 
efficient method of allaying the discontent and insurrec- 
tionary tendencies which are at present unhappily rife in 
that newly-acquired British possession. As far back as 1886, 
in our issue of January 8th of that year, we gave a descrip- 
tion with a route map of the lines of railway at that date 
proposed, and partly surveyed, by Messrs. Colquhoun and 
Hallett within that territory, but the six years that have 
passed since we did this have witnessed no advance in the 
direction which then—as now—appeared to us to be a 
desirable one. We believe few will dispute the fact stated 
by our financial contemporary that each of those six years 
has seen an increased disposition on the part of the Burmese 
to chafe under the new régime they are subjected to, and 
every mail now received brings accounts of fresh fightings 
and of considerable loss of life on the part both of rulers 
and ruled. Articles appearing in the newspapers of India, 
and in those that are published in China and our own 
dependencies in the neighbourhood of the last-named 
empire, are now sounding a warning note as to what we may 
have to expect if some effort be not made by the Indian 
Government to carry out—to some extent at least—the 
proposals originally made by the two gentlemen above 
referred to. It will be remembered that the chief object of 
the design prepared by them was to open up communication 
between the ports of Burmah and the chief trading point on the 
frontier of Western China. It is now asserted by the papers we 
have instanced, that the French are at our door in North-east 
Burmah and on the confines of Siam. They are pushing out 
the frontier lines of their influence with the unconcealed 
purpose of making the Maikong a French river, and they will 
secure thereby the point of greatest advantage in the trade 
with Western China. The same papers, when commenting 
upon the railway proposed to Lake Nyassa, point out that 
years must — before such a line could be made to pay, 
while that to the frontiers of China through Burmah would 
certainly be remunerative as soon as constructed. The articles 
appearing one and all assert French influence to be so great 
in Siam that, unless early steps are taken with the support 
of the British Government, that nation will win the race to 
the Chinese frontier, and effectually block all efforts that may 
hereafter be made by us to develope the trade of Northern 
Burmah. While prominent attention is being given to 
pioneer railway construction within the almost wholly savage 
districts lately acquired in South Africa, the position and 
wants of Burmah are being wholly ignored; and this while it 
is known that the French are actively competing with our- 
selves in the adjacent territory of Siam. We think there is 
much in the contention of our financial contemporary that 
more might be accomplished towards reconciling the Burmese 
to our rule by the construction of railways, and the consequent 
spreading of employment and contentment among them, 
than by the numerous hostile engagements now so constantly 
reported. We did our best in 1886, as also on subsequent 
occasions, to advocate such construction, and we welcome the 
aid of the financial Press towards securing it. 


GAS FURNACES AND PUDDLING, 


THE success which has attended the adoption of gas 
furnaces in the steel trade scarcely appears to have been 
experienced to a similar extent in the manufacture of iron. 
For reheating furnaces it is used in some districts with good 
results, but a wide field for its adoption exists also in the 
puddling of iron, a process which, though savouring of 
“the good old times,” is still in progress in many parts of 
the country, and which indeed produces iron of serviceable 
quality for a variety of uses. The several attempts which 
have been made to press the gas furnace into service for 
this purpose have not hitherto been as remunerative as could 
be wished. At the annual dinner of the South Staffordshire 
Institute of Iron and Steel Works Managers last Saturday, Mr. 
Benjamin Hingley, M.P., said that whilst gas furnaces were 
all very well for continuous and extensive processes, such as 
steel-making, and also for reheating furnaces in iron-making, 
yet that the process of puddling was too limited, or as he put it 
“too infinitesimal,” for gas to be successfully adopted. What 
this means cannot be easily understood. Doubtless some diffi- 
culty exists, but there will be many members of the iron trade 
who will look forward with confidence to the time when gas 
will be applied with useful results, even to puddling. Prof. 
Thomas Turner, President of the Institute, mentioned one 
or two furnaces which certainly merit the attention of those 
of our readers who may be associated with the iron and steel 
trades. The new Siemens furnace in this country was, he 
pointed out, puddling with as little as 6 cwt. of fuel to the 
ton of puddled bar produced—an immense saving, truly, over 
the 20 or 30 ewt. of coal generally used in the system usually 
carried on to-day in Staffordshire and some other districts. 
Then the German invention known as the Pietzka furnace is, 
it seems, working in the Midlands. Results of its operations 
may be expected before long, but already the fuel saving is 
stated to be more than half the usual coal puddling average, 
and those who are conducting the experiments state that 
they have reason to believe that they can reduce the fuel 
quantity to less than a fourth of that average. The third 
furnace mentioned by Professor Turner was the Pettibone- 
Loomis furnace of America, a new one which is stated to 
puddle with 6 cwt. of fuel to the ton, and which it is proposed 
to introduce into England. 


YORKSHIRE MINERS AND THE DURHAM STRIKE. 


THE men of the North cannot complain of lukewarm 
support from their Southern fellow-workers in the pits. A 
strike levy was made and cheerfully paid at the outset. It 
has been continued throughout the painful and protracted 
struggle. Still more liberal aid is proposed. One Yorkshire 
lodge suggests that the Barnsley Executive should contribute 
straight away the handsome sum of £10,000. The miners’ 
leaders have issued a circular in which they propose that 
instead of sending a lump sum the levy should be doubled. 
= it is sixpence a week per man; they propose to 
make it one shilling. A Council meeting has been called for 





are flush of funds through recent wages advances and the 
aggressive action of the New Unionism. The northern leaders 
say that they are now in the eighth week of the struggle. 
During the time it has lasted the men have received 15s. 
each per week. To do this has swept away nearly all their 
accumulated capital, and they are therefore flung upon the 
trades unionists of the country. One thousand pounds, it 
seems, yields 37d. per man. In order to give the members 
of the various associations five shillings each it will take 
about £17,000 a week. The Yorkshire Miners’ Association 
intend to ask the whole of the Miners’ Federation to follow 
their example, and make a shilling levy per week. ‘ This,” 
we think, say the Barnsley leaders, “‘ will put life, energy, 
and encouragement into the hearts of the miners of Durham, 
and no doubt will have a telling effect upon the apparent 
determined attitude of the employers, as they seem as hard 
as iron and void of sympathy.” The Yorkshire miners are 
also sending £520 16s. 8d. per week from the general fund 
to Cumberland miners. A balance of £100,000 in the bank 
is a goodly sum, but it will soon shrink under £10,000 pulls 
and weekly drains of £520. Besides, the play day per week 
is against strike levies. Surface men who find 3s. 4d. docked 
off their twenty shillings may well complain of another 
shilling being knocked off for the North. If the Miners’ 
Federation follow Yorkshire’s lead, and the Durham strike 
goes on for another fortnight, the great army of the un- 
employed will be swelled by thousands of steel and other 
workers in the Midlands. 


IRON AND STEEL INDUSTRIES FOR CHINA. 


WE hear sinister reports of the British manufacturer 
losing ground all over the world; in South America to the 
Germans, and in Egypt very recently we learn that a 
contract of importance for the widening of four bridges 
between Cairo and Alexandria produced no offer whatever 
from any English firm, though Italy, Austria, and Belgium 
were represented. This may of course be readily accounted 
for by stipulations of such a character being attached to the 
contract as no sensible manufacturer, from an English 
point of view, could entertain. This we are able to say was so 
in the case in question. There is news, purporting to come 
from Belgium, which is rather prophetic of what is likely to 
happen in China when the way has been carefully prepared 
for them by English enterprise. Scarcely a month has 
elapsed since the concluding shipment of a plant, the first of 
its kind in the Celestial Empire, and already described in our 
columns, left these shores, which will enable the Chinese to 
smelt their own iron, to roll their own rails, plates, bars, &c., 
of either iron or steel, and this has all been designed and 
carried out by the Tees Side Iron and Engine Works Com- 
pany, Middlesborough. In the face of this, we find 
it reported from Belgium that a firm at Seraing has deter- 
mined to establish a branch of its business in China, with 
the express design of executing all future orders for blast 
furnaces and other work. This of necessity is only the 
trumpet call to announce their approach to the Celestial 
regions. Seeing, however, that at present there is a restricted 
supply of ironstone, it would perhaps be rather more to the 
point were our Belgian friends, instead of initiating some 
fifty Chinamen as blast furnacemen, to educate a few 
Celestials to prospect for ore before making arrangements to 
smelt it. With this knowledge before us, it behoves English 
manufacturers to strive hard to retain the footing they have 
already made, and especially in a branch of work in which 
they have long been pre-eminent. 


ELECTRIC LIGHTING AT GEORGETOWN, DEMERARA. 


WE should say that, to judge from what we have read in 
the papers published in British Guiana, the system of electric 
lighting adopted for the illumination of the chief city of that 
Colony must be of an exceedingly elementary character. An 
important district of that city has been deprived of its usual 
lighting owing to the lamps becoming burnt out and there 
being no spare ones to replace them. So far as we can under- 
stand the somewhat untechnical description given of this 
accident, two of the supply wires were allowed to get into 
contact and to remain so for some time. Friction occurred 
between these, and the insulating material, we presume, must 
have been destroyed, for it is stated that as the result to this 
contact occurring, a double current was supplied to the 
lamps, the strength of which completely destroyed them. It 
is difficult to account for the occurrence of an accident which 
even the exercise of the least supervision should have pre- 
vented. It is even more difficult, perhaps, to realise that 
with any system of town electric lighting there should be no 
provision of a supply of spare lamps. While such cases 
remain possible, we fear a prejudice against electric lighting 
in countries distant from the manufacturing centre of its 
required adjuncts will be fostered. With ordinary care such 
an event as we have described, which must leave an 
important district deprived of electric light for a month or 
six weeks at least, should never have occurred, and while the 
want of it is experienced there will be a growing disinclina- 
tion to incur the uncertainties of that method of illumina- 
tion. 


THE RAILWAYS OF VICTORIA. 


THE deadlock between the Victorian Railway Com- 
missioners and the Minister for Railways culminated on the 
17th March, when the Cabinet decided to suspend the Com- 
missioners ; the suspension is stated to have been brought 
about for inefficiency and mismanagement without any 
distinct charge being formulated. The Acting Commissioners 
appointed pro tem. are Mr. Francis (chairman), Mr. 
Renwick (in the place of Mr. Green), and Mr. Kibble (in the 
place of Mr. Ford). By the wording of the Railway Act 
the courts of law are ousted from jurisdiction in the matter, 
and Parliament alone can deal with the issue. It has been 
alleged that the cause of friction between the Commissioners 
and the Minister for Railways is that the former would not 
submit any tangible suggestions for retrenchment; that the 
suggestions offered, viz., reducing the entire staff 24 per cent. 
and upwards, from their wages and salaries, raising the 
rates of carriage and reducing the train mileage, were not 
statements to meet the case from an efficient line of manage- 
ment. 








DeatH OF Mr. BREWTNALL.—We much regret to have to 
announce the death of Mr. Brewtnall, which took place on Tuesday 
at his house, Netherfield, Didsbury. Mr. Brewtnall for ‘several 

ears held an important position in the commercial department of 

HE ENGINEER. Subsequently he became editor and manager of 
the Warrington Guardian. He died of pneumonia at the age of 73. 
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THE CAMERA CLUB. 


On Thursday, last week, at a meeting of the Camera Club, with 
Captain W. de W. Abney, R.E., C.B., President, in the chair, Mr. 
W. H. Harrison read a paper, in the course of which, after 
speaking of the educational uses of instruments for optical pro- 
jection, he said that he wished to raise the question whether in 
those cases in which a lime light is not employed the illumination 
of the screen given by oil and other ordinary flames, used in the 
present average lanterns, cannot be more than doubled. _If so, an 
obstacle to the use of the lantern in private houses and in small 
halls can be removed ; for large displays, of course, the lime light 
will hold its own. Private individuals who may desire to have a 
lantern in the house, to be used occasionally by all sorts and con- 
ditions of operators, may not like, and in some localities may not 
find it convenient, to use compressed gases. Although we are 
occasionally informed that the gas bottles are absolutely safe, we 
with equal regularity read that some lantern user has been killed 
by an explosion, and when it is urged that it was not the bottle 
which exploded, but the regulator or some other adjunct, the reply 
may be given that whichever did it is but a matter of petty detail, 
of no interest to the corpse. 

The leading points which he urged were, that with the present 
oil lantern the illumination of the screen can be vastly increased— 
(1) By the use of a better optical system; (2) by the employment 
of improved burners; (3) by the burning of better oils or gases 
There is evidently considerable advantage in the use of properly 
made triple condensers for the lantern, in place of the double 
condensers at present in use, despite the assertions of some high 
authorities to the contrary. The double condensers in the market 
take in angles of light varying from about 40 deg. to nearly 
60 deg.; good triple condensers have been made to take in angles 
of 90 deg. to 95 deg.; so it stands to reason that if that light be 
not lost after collection, but all be thrown upon the screen, the 
screen must be vastly better illuminated by the triple condenser. 
We have, therefore, now to notice where light may be lost by the 
faulty construction of such a condenser. 

Let A be a radiant source throwing light at an angle of, say, 
90 deg. upon the lens B—the first element in the triple condenser 
BCD. The lens B will not render the rays paralle) ; consequently 
that none may be lost, the next Jens C must be of larger diameter 
than B to pick them up. If it be argued that the diameter of B 
may be increased for convenience in mounting, all other conditions 
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remaining the same, the answer is that some loss of light will 
result because of the extra thickness of the glass of that part of B 
then utilised, and the lens will be more liable to be cracked by the 
heat. Hence, should any triple condensers come into the market 
with all three lenses of the same diameter, they should be rejected. 

Another part of the diagram shows how much light is some- 
times lost in the present oil lanterns by the projection lenses 
being too small indiameter. Much of the light coming from the 
condenser then cannot enter the tube E, carrying the projection 
lenses. By holding a sheet of white paper at K K, the size of the 
luminous area at that plane can be seen, and whether the projec- 
tion lenses are sufficiently large in diameter can be ascertained. 
Unfortunately a fixed tin cone attached to the lantern sometimes 
prevents a sheet of paper being placed at K K for the purpose, 
and it is then not so easy to ascertain how much of the light which 
should pass through tbe projection combination falls upon the 
sides of that tin cone ; he had known much light to be lost in an 
oil lantern, otherwise a good one, from the cause just described. 
Large projection lenses are more necessary with a Jarge flame than 
with a small luminous source. 

With a large flame the definition does not equal that with the 
lime light ; but the pictures are viewed from a distance, and the 
public are not particularly critical on this point. The chief point 
to be achieved is to throw plenty of light upon the screen, so far 
as pleasing a general auditory is concerned. It were better that a 
meniscus lens should be used at B, instead of a plano-convex lens. 
The only objection is that the former is moreexpensive. The glass 
of the lenses should be colourless, and each lens in the condenser 
should have a sharp edge. Good “ optical” glass is not necessary ; 
colourless, ordinary good glass will do. As regards burners, the 
speaker recommended the abolition of the present three- wick 
paraffin lamps, and the uneven illumination which they give upon 
the screen, and the substitution of three-ring concentric Argand 
burners, whether for gas or oil, and fitted with the Douglass cones, 
as used by Trinity House. He also spoke in favour of the use of 
oil gas on Pintsch’s system, but as this is not readily obtainable in 
private homes, he also recommended common gas passed through 
a proper vessel in which it should be saturated with crude cheap 
benzole. 

The President, also Mr. H. M. Elder, M.A., Mr. George Davison, 
and others, took part in the discussion. 








INSTITUTE OF MARINE ENGINEERS.—At a meeting of the 
Institute of Marine Engineers, at Stratford, on Tuesday, April 
26th, a discussion was taken on Mr. Fisher’s paper on ‘‘ Asbestos,” 
read at the previous meeting. Mr. Hawkridye briefly referred to 
the more important points in the paper read by Mr. Fisher, and 
indicated the advantages found in the uses of the various samples 
of asbestos, both crude and manufactured, which he submitted to 
illustrate the subject. Reference was made to the suggestion of 
Professor Lewes, relative to a means of keeping bunkers cool by 
means of a water jacket, and to a letter which had appeared in a 
recent issue of one of the leading technical papers—THE ENGINEER 

advocating asbestos as a more practical non-conductor for 
lining uptakes, &c. It was announced that all papers read during 
the current session would be eligible for the competition in 
connection with the gold medal furnished by the liberality of Dr. 
Denny, past president. 


PROGRESS OF THE Basic OR THOMAS GILCHRIST PROCESS DURING 
THE TWELVE MONTHS ENDING 3lst DECEMBER, 1891.—The total 
make of steel and ingot iron from phosphoric pig iron during this 
period amounts to 2,880,535 tons, being an increase over the 
make for the previous twelve months of 277,452 tons, and 
making the total production of basic steel to this date 
16,328,500 tons. Of the above-mentioned make of 2,880,535 tons, 
there was made by the basic Bessemer process 2,375,779 tons, and 
by the basic open hearth process 504,756 tons. Of the basic 
Bessemer make 1,700,200 tons contained under °17 percent. carbon, 
and of the basic open hearth make 346,358 tons contained under 
‘17 per cent. carbon. The makes of the various countries for the 
twelve months ending the 31st December, 1891, and 3lst December, 
1890, respectively are as follows :— 





1891. 1890. 

With under With under 
Total. -17 per Total. 17 per 
cent. C. cent. C. 
NE os nn ee on 436,261 350,818 508,200 351,404 
Germany and Luxemburg 1,779,779 1,814,781 1,498,157 1,188,241 
Austria .. i bb ee 221,212 95,907 2,315 114,857 
TD oe ee, ei ei ee 255,401 173,880 240,638 175,550 

Belgium, Russia, and the 

United States .. .. . 187,882 111,172 163,573 111,963 
2,880,535 2,046558 2,603,083 1,892,015 


With this 2,880,535 tons of basic steel, there was produced some 
700.000 tons of slag—containing about 36 per cent. of phosphate 
of lime—nearly the whole of which was used as a fertiliser. 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions 0) our 
correspondents. ) 





HOW A LOCOMOTIVE IS PROPELLED. 


Sir,—Mr. Macfarlane Gray’s elegant geometrical solution of this 
problem, turns the difficulty by presenting the construction in the 
reverse order to that in which it is usually given. 

Instead of requiring the construction for the angle of the con- 
necting-rod when the velocity of the piston is a maximum, which 
would involve the solution of a cubic equation, and introduce the 
old problem of the trisection of an angle, Mr. Macfarlane Gra, 
converts the problem by giving the angle of the connecting-rod, 
and thence determining the ratio of length of rod to crank, when 
this position gives the maximum velocity of the piston. 





Geometrically interpreted, he has to triplicate an angle—a very 
easy matter—instead of having to trisect it. . 

I wish to point out that Mr. Macfarlane Gray’s method is equally 
applicable to the case of a beam engine, where it is required to find 
when the beam has its maximum velocity for a given constant 
velocity of the crank. 

For a given half-length of beam OK, turning about O, and a 
given angle of connecting-rod O K C, draw O A through the shaft 
at A to meet the rod K C in B, and draw BL at right angles to the 
rod K C to meet the beam K O produced in L. 

Join AL, cutting K B in C, then AC is the crank and K Cc the 
connecting-rod, in a position when the velocity ratio of K to C isa 
maximum. 

Draw A F parallel to O K, meeting K C in F ; then L being the 
centre of instantaneous rotation of the rod K C, 

velocity of K _ LK _ AF _ OK AB, 

velocity of C Lc ac ac 0B’ 
and this velocity ratio will be a maximum when B is stationary in 
the straight line O B A, that is when B is at the foot of the 
perpendicular drawn from L on K C B. ; ; ; 

In the beam engine there is another distinct configuration 
O K’C’ A, in which the velocity ratio of K’ and C’is a maxi- 
mum ; but in the figure the corresponding centre of instantaneous 
rotation L’ of K’ C’ is too far off to be shown, and is omitted, just 
as Mr. Macfarlane Gray has not shown some of the points he 
mentions in his diagram. 4 

Perhaps Mr. Macfarlane Gray can supply us with a construction 
analogous to his own, which will allow us to dispense with these 
distant points, a long way off the drawing board. _ : 

In the oscillating engine the velocity of the piston in the cylinder 
is obviously greatest when the crank and piston-rod are at right 
angles, and the cylinder is then instantaneously at rest at its 
extreme angle of swing. A. G, GREENHILL. 

April 30th. 





Srr,—I have read Mr. Macfarlane Gray’s letter with interest, 
and the solution he gives is correct, taking his version of the pro- 
blem. It seems to me, however, that the following is somewhat 
clearer :— ; 

Suppose B K A is the angle between the connecting-rod and the 
centre line of the cylinder, when the piston is moving fastest 
relatively to the crank pin. Draw BA at right angles to A K, 
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and A D at right angles to BK. Also draw BE parallel to AK, 
and DE parallel to A B, intersecting BEin E. Join A E, cutting 
BK inC. p 

Then C K:C A:: the length of the connecting-rod to the 
length of the crank. ‘This is, of course, the same as Mr. Mac- 
BA isa 
AC 
maximum, a line juining B with the instantaneous axis of the con- 
necting-rod is at right angles to B K, as pointed out by your 
ecrrespondent, Mr. John H. A. McIntyre. ‘ 

Mr. Macfarlane Gray should not say, “‘If A B be a maximum,” 
but if the ratio “2 
correspondent makes out that in his figure BA: AK:: AE: AL, 
or, which is the same, that BA: AE::AK:AL._ It cannot be 
BA:AE::KL:AL,. Besides, if the angle BK A be given 
such that the ratio — is a maximum, C not yet having been 
found, however, we know as a matter of fact that a line joining A 
with the intersection of a perpendicular to A K at K, and another 
to B K at B, must pass through C to fulfil the conditions of greatest 
velocity. The solution—if it can be called such—is no drawing- 
board solution to the problem that I solved mathematically, inas- 


farlane Gray’s, and depends upon the fact that when 


bea maximum. Idonot understand howyour 


much as Mr. Macfarlane Gray assumes that the conditions are | 
exactly reversed. The problem is: Given the ratio between the | 


length of the connecting-rod and the length of the stroke of an 


engine, m:1, suppose ; when is the piston moving fastest —— | 


to the crank pin? Or, given C K and A C, when is the ratio ac 


greatest ! q 

I have already given the required angles and greatest velocity 
ratio; but I neglected to give the most, and probably the only 
really useful dimension, that is, the length A K. Witb this found, 
the triangle A C K is easily drawn and solved, and the position of 
the piston in its cylinder also determined. 

This is very easy, for 

AK=VAC2+ CK? -2AC.CK cos ACK, 

and cos AC K I have shown to be = 


: an 
Pap {2 m2 +1- V dnt + End — 2} 
Therefore A K is equal to 





p/m 41-2 ame 41 — VE a = 
times the length of the crank, and the piston will be at a distance 


equal to 2m +1 times the length of the crank less this distance 
A K away from the point where the stroke commences, 


—$<—<——=— 
If m = 2 as assumed by Mr. Macfarlane Gray, A kK —4. 
times the length of crank, and the piston is “44598 of eat 10048 
its stroke from the dead point. Had we made the simple ngth of 
| tion that the velocity ratio was greatest when the oaks ; 
connecting-rod made right angles with one another, A Zean 
have been 4/4 1 * +1, or 412311 times the length of crank a 
the piston would have heen 43844 of the length of the hee 
from the dead point—a difference of only -0068 of the oa 

; as wane aie a 

The difference in the velocity ratio AG I have shown to be 
absurdly minute, therefore I am of opinion that outside of strict 
. ene AB. : 
mathematics the assertion that KG 18 &@ maximum when the 


crank and connecting-rod make right angles with one 

quite as near to the truth asis necessary. Now will 
Gray give us the geometrical solution 
as | have stated it? 
crack, 


another, j 
Mr. Macfariene 


cal solution of the prob 
He will find ita toughish = 


ANTHONY S. Bowup 
St. Neots, Hunts, May 2nd, aes 





NOTE UPON THE DATA OF SOME RECENT STRAW 
VESSEL TRIALS, 
Sik,—From the report in THE ENGINEER of the 
ult., as on former occasions, th re has been communi 
ted to the recent meeting of the Institution of Naval 
Architects by Mr. Whi'e, valuab’e data regarding th, 
verformance of cert:in steam vessels, chic tly of the 
toyal Navy, It mvy be of interest to correlate ens 
with the general formulas, of which, at various timer, 
I have pu! lished illustrations, It seems to me ther. 
is a Canger of certain views, quite correct in their 
or proper place, being transposed to the explanation of 
phenomena, with which they have nothing to do, First 
Mr. White's figures for an Atlantic passenyer vessel, 


23rd 


525 x 63 x 21°3 draught, 11,550 tons disp'acement, indisate that 
the law of the relation of power and speed in that vessel to be:— 
. DM. iat - i ’ ; 
E= ep * 10°73 V = 61 83 V 101571 Vy 
Tested thus: 
Atlant’: pas enger vessel, 
Trial speeds V- = 20°0 .. 18°0 . 140 . 10°12 
Then, 0578 V bieU .. 1°OS14 .. “8022 .. «580 
Add, Log. V = 1°3010 .. 1°2553 .. 1°1461 .. 1°0056 
Add, Log. 51°88 = 1°7146 .. 1°7146... 1°7146.. 1°7146 
Sum, or Log. E - 4°1616 .. 4°CO13 .. 3°6629 .. 3°3007 by formula 
By data, Log. E= 4°1614 .. 4°0013 .. 3°6628 .. 3°3010 


This may be said to be in complete agreement : noting, the three 
higher speeds, conjointly demonstrate : the fourth speed ought to 
be taken as 10-13 knots, and not 10 0 knots, as by Mr. White's figures, 

This relation of power and speed, of the general form 
E=6V10¢¥%. In a recent number of THE ENGINEER, in dis. 
cussing the Edgar trial datas, I have shown a simple modifica. 
tion gives a thore accurate form, E = C N 10— V) for ILMSS, 
Edgar, E = 4328 N1071V. We have, then, a formula in 
thorough agreement with the experimental data, if we except the 
second highest speed, observed as 18°84 knots, which, by the con- 
joint testimony of its peers, the three other speeds, ought to be 
only 18°60 knots, In like manner, from the actual trial data, we 
deduce, for H.M.S.S. Blenheim, E = 6:75 N10 Iv, 


I annex 
the data, and the test of this formula, as follows: 
H.M.8S.S. Blenheim, 
(Observed) Spends. Revolutions. Powers. 
-f N. 
8834 WE xe es es vo S08 
11-€0 59 2079 
14 64 . de eae . 4878 
18°C0 oo ps 96 BE on 0s xe ce WEB 
True speeds V = 8°334 - 012 . 1464 . 17405 180 
Then, O7V= SOIT .. “7985 1°0394 1°2358 1/2788 
Add, log V=1°5911 .. 1°6990 1°8195 1 92487 1 9243 
Add, log. 675 = °*8293 8293 "8293 B23 2. -BN08 
Sum, or log. E = 3 0121 3°3178 3°6882 .. 39804 40316 
-"»E= 1028 2079 4878 .. 9758 10,750 
By data, E= 1028 2079 4878 «. 9,758 
Next, in regard to this formula E=C N 10¢~—“‘; since it 


involves N in both its members, slight errors in the values of N 
does not affect its truth. Quite obviously, the Blenheim revolu- 
| tions, in each case given as an exact whole number, must certainly 
be inexact, and only approximately true. However, N being 
divided out of each member, the resulting force relation will be 
correct, in the same ratio as the indicator diagrams are correctly 
taken and calculated. Again, the following important principle is 
immediately deducible. The gross indicated power E, required to 
propel the same vessel, under the same circumstances, at the speed 
V knots, varies as the product of the work done on Morin's constant, 
at the speed of piston corresponding to V, multiplied by the 
Poncelet current factor. ot 
ah J 


Or in symbols: E = (5 010° 


In which d and s are the diameter and stroke of the high-pressure 
piston, # = Morin’s constant, for the special range of speeds which 
includes V and 10‘«—™ V = Poncelet’s current factor, corresponding 
to the foregoing value of Morin’s constant, both qualities, as can 
easily be seen, being conditioned, not absolute constants. 

Now, recur to the Blenheim data and tests. There is no suff- 
cient reason why the formula should perfectly agree with the first 
and third trial speeds and yet fail with the second, It is very much 
more likely that this speed has really been 11°12 knots—-as taken 
in the calculation—rather than 11-0 knots, as given by observation. 
Again, the three lower speeds imply, for a speed of 180 knots the 
required power would be 10,750 indicated horses, whereas, we are 
informed, this speed was attained with 9758, which, the formula 
shows, would correspond to the speed 17:405 knot: only. The 
explanation most likely is, unknown to the observers, we hare had 

| a change in the circumstances of trial, of which the resultant effect 
| has been the saving of about 1000 indicated horses. Experience 
and, above and beyond all, experiments with torpedo launches 
confirms this fact. Such changes are the rule, there is nothing 
exceptional about them. Only, from their being ignored and not 
properly understood, those changes have frequently been made to 
occur in the wrong direction, and so as, at high speeds, to cause an 
abnormal increased expenditure and waste of power, instead of, as 
in this case of the Blenbeim, a saving. For an example of these 
| changes take the torpedo boat data quoted by Mr. White. We 
have: Dimensions, 135 x 14:0 x 5*1 draught; displacement, 103 
tons; speeds, 10, 14, 18, 20 knots ; and corresponding powers, 110, 
260, 870, and 1130 indicated horses respectively. 
Then, for 10 and 14 knots, the relation is E = 2-968 V 10." 
| and, for 18 and 20 knots, the relation is E=11°81 V 10." 
In another of Messrs. Yarrow’s torpedo launches, these relations were 
Up to 17 6 knots E = 0438 V 10. pts 
Over 17°6 knots E = 11258 V 10. po 
| In torpedo launch Sunderland E= ‘7402 V 10. nonce : 
Over 18 65 knots 99 E = ‘1495 V 10." 
| By the data of a French torpedo launch, quoted by Mons. de 
| Bassy, it was shown by me there were three distinct sets of gre 
| and the same occurs in an even more marked degree In the 
majority of British torpedo launches, In this example 

Up to 10 20 knots E= ‘0580 V 10.°% > 

From 10 20 to 16 8 knots E = ‘0885 V 10. pres 

Over 16°8 knots E = ‘2526 V 10.""" 
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to illustrate the same facts in larger vessels, 
d States dynamitecruiser Vesuvius E= 649 V 10, 05862 V- 
E = 11367 V 10, ov. 
E= 631 V 10.088 V 
E = 18°49 V 10, 0528 V. 
EK =10'18 V 10, 753 v- 
KE = 2°243 V 10, 118 v. 


Or, again, 
Tite 

bi up to 18-9 knots, over this 
The Italian be mag 2 Lepanto ‘ 

This is, under 1 ‘16 knots, over this 
Again, H.M.S.8. Prince Consort 

js is, under 12°12 knots, over this 

Also, H.M.S.8. Collingwood ‘ E=5°297 V10-w#v. | 

This is, under, 16046 knots, over this E=1:709V10.1¥. | 

With so marked difference between the formulas for the same 
vessel, with only a difference of speeds, we may judge of the 
futility of the usual practice of representing the relation of power 
and speed, by one fair curve drawn with the owers as ordinates to 
the speeds as abscissex. In most cases, the fairing process—ruth- 
jessly carried out to the destruction of the characteristic discon- 
tinuities, which are consequences of and indications of the true law 
of the phenomena—has had the result of lending a sanction to an 
altogether erroneous law, which I have shown to be inconsistent 
with the fundamental mechanical principle enunciated by Sir Isaac 
Newton, in the “‘ Principia” two hundred years ago. 

ROBERT MANSEL, 








ADJUSTABLE LOCK AND WEIR. | 

sir,—Referring to the article which appeared in your last issue | 
respecting our adjustable lock and weir, we beg respectfully to | 
point out that the facts are not quite correctly stated, and that | 


| considered as a weir alone it can be raised and lowered quicker, 


water. Under any circumstances there would be always 
moderately still water when vessels were being locked through. 
The cost of sluices is included in the estimates, and steam power 
is not necessary for overcoming any difficulties, The economy of 
construction is not the sole advantage claimed for this weir, and 


permits of more perfect adjustment, and offers less obstruction to 
the discharge of flood waters when lowered than any other system 
of weir. Finally, it is extremely simple in its design, and has met 
with the approval of many practical bargemen. 

We trust, in justice to ourselves and to the intrinsic merits of 
this lock and weir, that you will kindly give publication to the 
above statements, The accompanying sketches illustrate the weir. 
The two most important claims for this design are that rivers can 
be canalised for navigable purposes without the construction of the 
ordinary lock, and that it being practicable to lower the whole 
structure level with the bed of the river in a few minutes, there is 
less interference with the flow of the stream than with any other 
system of weir. Improvement is also claimed in the small cost of 
construction, in the non-interference with navigation by overhead 
gearing, in the rapidity of working, and in the perfect adjustment 
attainable according to the discharge of the stream, 

Fig. 2 is a cross-section of a navigable weir, a general idea of 
which may be obtained from the perspective sketch—Fig. 1. The 
weir is 98ft. in length, having shutters 12ft. in height, the 
difference of level between upper and lower pools being 5ft. The 


The vertical deflection of the down-stream boom of the girder, 
when in a horizontal position, is prevented by increasing the width 
of the boom in the centre. The method of lowering, when the 
water is level on both sides, is first to take the weight of the girder 
off the steel keep, by means of the lifting arrangements, then 
throw the keep out of the groove, and permit the girder to slide 
down, till it and the shutter assume the position shown in dotted 
lines on the section. The lifting arrangements need no description, 
as in the case of streams of small discharge the only pressure to 
be overcome would be what was due to the weight of the shutter 
and the resistance of its surface to being moved through the water 
at a slow velocity, and would not exceed ten tons at each side. 
The principal force in the case of this particular weir is the bydro- 
static pressure of nearly 150 tons, due to a head of 12ft. of water 
on one side of shutter and 7ft. on the other side. Of this, 75 tons 
is taken by the hinges and 75 by the girder; but an additional 
75 tons is provided for in each case for emergencies, such as vessels 
bumping while being locked. The maximum strain on the com- 
pression boom is 187 tons, on the tension boom 180 tons, on the 
struts 67} tons, and on ties 96 tons. The approximate weight of 
the girder is 14 tons, and of the shutter 16 tons. The total 
weight on each key is only 40 tons, as one-half of the pressure is 
taken by the back of the groove. The keys in the groove can be 
fixed in any required number consistent in keeping them Ift. 
apart, and are the means by which the shutter can be supported 
at various elevations. In order to prevent any small stones, 





shutters consist of steel frames A, spaced 8ft. apart, and hinged 





some of the statements remaining unrectified are calculated to 
produce misunderstanding. 

As to the lifting of the shutters in streams of quick velocity, 
they would be lifted with and by the current, and in moderate 
streams, when lifted against the current, the resistance to be over- 


at the bottom to massive castings fixed in the masonry of the floor. 
The frames are stiffened horizontally by five H iron beams, to 
which are attached in vertical lengths grooved and tongued pitch 
pine planks. The shutter is supported at the upper end by a 
wrought iron braced girder, hinged to every frame about 4ft. from 


FIG.2. 
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WIWEL CHS . 


come would not be half that which is met with in moving such 
dock gates as those of the Tilbury and Royal Albert Docks, and | 
the time occupied would not be more than five minutes. It is | 
incorrect to say that if the lower shutter is made to fall up stream 
the cost will be increased. 

The chamber does not need 

to be any larger, 
danger in mooring vessels 
through, it is true there would 





As to ee 











the top, and butting at each extremity of the tension boom on 
heavy steel keys working in a circular groove in the abutments, 
and fixed to a diagonal bar, by means of which they are thrown in 
and out of the groove, The semicircular black portions on the 


FIG.3 





a little more manipulation 
required than in the case of 
an ordinary lock; but there 
is no danger, and certainly 
not the risk which attends 


vessels being raised and 
lowered at the various 
hydraulic lifts. It would 


hever happen that vessels 
would have to be locked 
through when large volumes 
of water were going over the 
shutters, as sluices would 
always be constructed in the 
abutments, For instance, in 
the case of a river having an 
ordinary discharge of 8000 
Cabic feet per minute, such as 
the Ouse, of York, two cul- 
verts of 6ft. in diameter, one 
in each abutment of a weir 
wel nor : clear head, 
capable of discharging over 180,000 cubic feet per min 
or ae tea times a alas discharge. Wi ‘coe 
n larger streams the river would be divided into bays, one of 
Which would be used for navigation, and the others tee "passing 














section are sluices, by means of which the level of the water 
between the shutters is adjusted. The girder performs the double 
duty of resisting the hydrostatic pressure when the shutter is up, 
and of preventing it buckling when being raised or lowered. 


sticks, or silt lodging in the groove, pipes of 3in. or 4in. in 
diameter, cc ted with the main sluices, would be fixed in 
| various positions, so as to sluice it out every time the main sluices 
were used, 
The object of the double shutter is to avoid the necessity of con- 
| structing a lock in order to pass craft from one pool to the other. 
The position of the river between the shutters virtually becomes a 
lock athwart stream, the shutters are the gates and the abutments 
the chamber walls. In streams of small magnitude and non-torrential 
in their character, the shutters could be placed comparatively close 
together, as illustrated, and the craft would be swung into the re- 
quired position athwart the stream, and remain so while being 
| locked up or down. 
| Fig. 8 shows the modification which would be adopted in the case 
| of torrentia] streams when it might be necessary to raise the shutters 
| against velocities of 6ft. to 8ft. per second. The upper shutter is 
| made to fall up stream. In the case of a high flood both shutters 
| 





would be entirely lowered, the lower shutter being let down 

gently by means of hydraulic brakes. When required to be 
| raised the upper shutter would be slowly lifted by the stream, any 
| sudden jerk on its attaining a perpendicular position beiug pre- 

vented by the controlling chains on the up-stream side, the lower 
| shutter would then be raised in still water, and the up-stream 
| shutter afterwards let down. 
| The application of the double shutter for this latter purpose is 
| not novel, two shutters having been adapted for many years on the 
Indian rivers; but in no case are the upper shutters under control 
when being raised as they are violently thrown into a vertical 
position by the action of the current, they are moreover in short 
lengths of 6ft. or 7ft. The operation of raising or lowering the 
weir would be performed in abuut two minutes, or against a quick 
current, and using the double shutters, the raising would occupy 
five minutes. 

The only types which can compare favourably in this respect are 
the drum weir and M. Camere’s system, as constructed at Poses, 
on the Seine. It is a difficult thing to compare the cost of different 
| designs, as situations vary so much, but the following informa- 
| tion from a reliable source may be given for what it is worth :— 





| Height Cost per Cost per 
| System. of lineal ft. sup. ft. of 
| shutter. of weir. shutter. 
ft. in. £sanda £8. d. 

* 4 =: (Poiree or Boules frame weir 13 1; 4670 310 7 
=". |Chamine needle ,,  ,, .. 100 3900 818 0 
EF3, Girard shutter ,, ,, . 6 5} 8820 518 0 
3 ¢,| Desfontames drun,, PP - 210 2900 10 4 2 
So ™ | M. Camere’s bridge,, Pe «a 6 58 0 0 12 8 0 


“Fowler” adjustable weir, esti- 
mated cost for weir in river 
Ouse, near York .. ee . 40 30 0 0 260 
A cheap means of canalisation is very desirable ; and when it is 
considered that every square mile with an annual rainfall of 20in. 
gives a minimum daily supply of water sufficient for locking 
up or down a river a vessel of 150 tons burthen, it is evident 
that in Great Britain alone there exists a large field for enterprise 
| in this direction. 
| SPHINCTER GRIP ARMOURED Hose Company, LIMITED. 
F. Marten Hale, Secretary. 





| 9, Moorfields, London, April 25th. 





| 
| THE CENTENARY OF GAS LIGHTING. 

Sir,—In reply to your correspondent ‘ R. B. P.,” who in your 
issue of 15th ult. asks for information as to the memorial to 
William Murdoch—not Murdock—I beg to inform him that the 
committee in charge of the fund—all too small, considering the 
object—through the a Mr. James M‘Gilchrist, Dumbarton, 
have just commissioned Mr. D. W. Stevenson, R.S.A., Edinburgh, 
to execute a marble bust of Murdoch, to be placed in the 
Wallace monument on Abbey Craig, Stirling, where he will be in 
the company of his friend and partner, James Watt. The model 
is already prepared, and has been approved of by the committee, 
and the bust will be unveiled some time this year, the centenary of 
gas lighting. D. PoLiock. 

Glasgow, May 3rd. 





A PROBLEM CONCERNING THE GYROSCOPE. 


S1r,—At the outset let me say that so far as I know the question 
I am going to ask concerning the gyroscope has not been asked 
before. It can best be answered, I fancy, by a physicist who is 
also a mathematician. 

I shall assume that anyone who undertakes to deal with the 
problem knows all about the gyroscope, its construction and mode 
of action. 
| ‘The accompanying diagram is only intended to save the use of 

many words, and is not meant 
7 to represent any actual gyro- 
| scope. This gyroscope being 
| set spinning will retain a hori- 
|| gontal position, resting on 
14 | the end of the spindle at A, 
| | and it will describe a_hori- 
| ; zontal circle round A. Let the 
y \ weight of the disc B be 51b., 
the weight of the spindle C 
negligible. The first question I 
want answered is what is the 
downward pressure at A? 

Again, let us suppose that it 
is very small, and that the velocity imparted to the disc B is such 
that it will retain the level shown in the sketch for, say, ten 
seconds against the action of gravity acting in the direction of 
the arrow. 

It appears to me that B is now in the condition of the weight ou 
a friction brake. It is sustained by motion, and to sustain it 
involves an expenditure of energy. If this is sc, 1 want to know 
first on what the energy is expended? That energy is represented 
by the pull on the spinning cord, and amounts to so many foot- 
pounds. Now, is this converted into some other, and what, form 
of energy? Of course I neglect the friction at A and the resistance 
of the air. 

_ Again, how much energy is required to prevent B from falling ? 
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If it were left to itseif it would in ten seconds pass downward 
through a vertical height of a little over 1600ft., and 1600 x 5 = 
8000 foot-pounds. Of course this is preposterous. But I do not 
know of any other way in which to estimate the work that is being 
done in supporting 5 lb. for ten seconds against the action of 
vity by the conversion of rotary motion into something else— 

do not quite know what. 

The most puzzling thing is that from such experiments as I have 
been able to carry out, witha comparatively imperfect instrument, 
I find that the time of rotation of the disc is about the same 
whether it is supported at both ends of the spindle or only at one, 
as shown in the sketch. Pivot friction, however, and the air 
resistance render my experiment untrustworthy. TWIRLER. 

Reading, May 3rd. 








THE CLEVELAND IRON TRADE. 


THE statistics of the Cleveland Ironmasters’ Association for 
April are without doubt the most remarkable ever issued, 
and they show clearly how serious an effect the Durham 
miners’ strike has had upon the trade. Production has been 
nearly brought to a standstill; indeed, the making of Cleve- 
land iron has entirely ceased now, the last furnace on that 
description of pig iron having been damped down a fortnight 
ago. This is a circumstance unprecedented in the history 
of the trade. Only 4 furnaces were blowing in the North of 
England on April 30th out of 151 built, as compared with 
91 in — a yearago. The Durham miners’ strike is 
responsible for the damping down of 79 furnaces—70 in 
March and 9 in April. Of the four furnaces at work, one 
furnace at Messrs. Bolckow, Vaughan, and Co.’s, Middles- 
brough Works, is producing spiegeleisen, the furnace at the 
Weardale Iron Company’s Tudhoe Works is making a special 
quality; the furnace at Messrs. Gjers, Mills, and Co., Ayre- 
some Works, Middlesbrough, is producing ferro-silicon, and a 
second furnace at the same establishment makes hematite. 
Messrs. Gjers, Mills, and Co. are obtaining supplies both of 
coal and coke from South Yorkshire, the coal as well as the 
coke being used in the furnaces. There is thus not only 
no furnace producing Cleveland pig, but also no furnace 
making basic iron, and only one hematite. The output of 
pig iron for April was only 11,837 tons, as compared with 
113,788 tons in March, 222,067 tons in April, 1891, and 
235,157 tons in April, 1890. The output for the four months 
‘of this year has, as may be expected, fallen very much below 
that of last year, being only 536,930 tons against 890,337 tons 
in 1891, and 937,890 tons in 1890, the quantity being smaller 
than has been known for the last thirty years. But the 
decrease in stocks was quite unprecedented; the most 
sanguine had not looked for more than 60,000 tons decline, 
but the quantity was 74,963 tons, and there remained 168,196 
tons in stock, or about three weeks’ make, the producers 
themselves having only 58,884 tons, or little more than one 
week’s output. The miners’ strike has thus meant to the 
district a reduction of 118,622 tons in the stocks, which 
itself is a desirable feature, if it could have been brought 
about in another way, and without an almost total paralysis 
of the production. The following details of the output and 
stocks will be interesting :— 

Make of Pig Iron. 
























































| me. | we. | s | 
April. March. ‘Tease. crease. 
| Tons. Tons. Tons. Tons. 
Cleveland pig iron—port of Middles- 
eer apes: 3,370 48,601 — 45,231 
Ditto—outside Middlesbrough... .. ..| — 11,848 — 11,848 
Ditto—whole district .. .. .. .. ..| 3,870 60,449 — 57,079 
Other kinds of pig (including hema-| 
tite, spiegel, and basic pig iron)— 
a eres Fe 53,339 — 44,872 
Total of all kinds—whole district..| 11,837 113,788 — 101,951 
Stocks of Cleveland Pig Iron. 
1892, | 189 | In. | De- 
Apl. 30. Mar. 31 crease. crease. 
Tons. Tons. Tons. Tons. 
Makers’ stocks—port of Middlesbrough 52,888 91,914 — | 39,026 
Ditto—outside ditto .. .. .. .. .. 5,996 10,337 — 4,341 
Ditto—whole district .. 58,884 102,251 — | 43367 
Makers’ stores—ditto .. . 1,062 815 247 — 
Pig iron in public stores:— 
The N.E. Railway Co.'s stores.. .. 267 667 -= 400 
Connal’s stores > - se ee -| 107,983 139,426 — | 31,443 
Total .. .| 168,196 | 243,159} - 74,963 


As regards the exports, these were the worst April figures 
that have been recorded; they do not amount to more than 
what is recorded in an ordinary winter month, whereas April 
should be one of the briskest periods in the year, owing to 
the activity in the continental demand. The Cleveland iron- 
masters only sent 15,715 tons to Scotland, as compared with 
37,823 tons in April, 1891; and to Germany and Holland, 
16,760 tons, against 42,582 tons in April, 1890. As compared 
with the months stated, the shipments have been :— 





Coastwise. Foreign. Total. 

Tons. Tons. Tons. 

April, 1892.. 21,710 26,041 47,751 
March, 1892 80,714 23,776 54,490 
April, 1891.. 47,378 $2,405 .. 79,783 
April, 1890.. 16,420 59,886 .. 76,306 


For the four months the record is poor, only 207,112 tons 
having been exported, as compared with 260,715 tons in the 
corresponding period of 1891, 219,530 tons in 1890, and 
319,654 tons in 1889. Of steel, only 1653 tons were exported, 
against usually 15,000 or 16,000 tons. 








‘LEEDS ASSOCIATION OF ENGINEERS: ELECTION OF OFFICERS.—At 
the annual general meeting of the Association, held in the Lecture- 
room, 5, Park-lane, Leeds, the president—Mr. T. Craister—in the 
chair, it was resolved, on the motion of Messrs. Scriven and Tem- 
pest—retiriny secretary—that the secretary’s honorarium be 
increased from £10 to £15 per annum. The meeting then pro- 
ceeded with the election of officers, which resulted as follows :— 
President, Mr. Robert Lupton ; vice-president, Mr. Alf. Towler; 
ex-president—ez officio—Mr. T. Craister; treasurer, Mr. C. Scriven ; 
librarian, Mr. A. M. Carperson ; hon. sec., Mr. G. W. Blackburn, 
5, Park-lane, Leeds; auditor, Mr. A. E. Walker. The following 
were elected members of committee :—Messrs. J. A. Tempest, W. 
Sheldon, Jas. Bower, and A. Atkinson, the latter retiring in 
October next. A hearty vote of thanks was accorded to Mr. 
Craister, on the motion of Messrs. Scriven and Tempest, and regret 
was expressed that he did not see his way to retain the presidency. 
Mr. Craister in reply thanked the whole of the members, and the 
officers in particular, for the manner in which they had stood by 
him during his term of office, and he hoped the same assistance 
would be given to his successor. He was proud that during the 
past twelve months the Association had come into possession of the 
present well-equipped library, reading, and lecture rooms. 


AMERICAN BOASTING. 
By Pror. JoHNn E, Sweet. 


Nong of us think as well of the man of real merit who appears 
over-conscious of it as we do of him who is less persistent in forcing 
the fact of his merit upon others. Is not this equally true of 
communities, States, districts and industries in this country? 
Will it not be helpful to pause a moment in the self-glorification to 
which success has made us prone, and consider a little more 
humbly just where we stand! While this is the greatest century 
of all centuries in the advancement of what we suppose to be 
general civilisation, and of what is certainly industrial progressive 
civilisation, and while this nation is moving on side by side with 
other nations, does any know less of what others do than we, and 
are any so stupid about profiting by what others are doing? Or if 
other nations are as thoroughly convinced of their merits, do they 
not keep their conviction more to themselves? That we excel 
other people in certain lines of industry is a fact, but that they 
excel us in others leaves us the less to boast of. Great as are our 
achievements, with our facilities and the added knowledge of 
centuries, what have we in greatness to compare with the great 
wurks in ancient Egypt, with the art and architecture of Greece, 
with the paintings, sculpture, buildings, roads, aqueducts and 
baths of ancient Rome? Where do we compete with the tombs 
and silks of India, with the palaces of Venice, with the education 
of Germany, the pottery, tapestry, art, industry, science, engi- 
neering, taste and beauty of France’? Are we really in the race 
with the carvings of Switzerland and Norway, the sculpture and 
music of Italy, the lacquer work and jades of Japan, the silks and 
ceramics of China, and with the world of achievements and 
supremacy in invention, mechanics, engineering, science, medicine, 
metallurgy, navigation, manufactories, implements and instru- 
ments of war, postal service, civil service, internal improvement, 
and the local government of England? 

Other nations give us credit for those things in which we surpass 
them. Why are we so reluctant and ungenerous, if not unfair, 
as not to return the compliment? Is it because we are too con- 
ceited, or is it because we do not know, perhaps! But it is not to 
our credit if it is so. Is it because we blow our own horn and 
expect them to do the same? If so, that at least is not a trait to 
be proud of. Or is it just this, that to do so would not be 
American? We boast of our great men, of our inventors, of our 
mechanics, of our workmanship, of our achievements, but how 
much allowance is made for what was done before by other men, 
other nations, and for the work done before we began? We may 
well be proud of our Franklin, but how many great men were 
there before? He demonstrated that lightning and electricity 
were one, but how much was known about electricity before ! 
Most of those who read the history as given in the Royal 
Encyclopedia will be astonished. We are proud of Morse, and 
well we may be, but his great achievement was not in the inven- 
tion of the electric telegraph, for that was done by others at the 
time or earlier ; but he invented the best one, and with the aid of 
such men as Ezra Cornell erected and put in operation a telegraphic 
line. The electrical part had all been preceded by Faraday and 
other European electricians. The mechanical part was crude 
compared to the present perfect instruments. Among our present 
electricians there is a small army of them, each a tooth ora wheel 
in the great machine, but there is many and many a tooth and 
wheel in the great machine besides, The genius of one man seems 
great to us to-day, but it is but another step added to the genius 
of another man who added his step to that of the others who 
preceded him, Corliss was a great man, but he came after Watt, 
a greater one. Our machine tool builders are great men, but they 
follow Whitworth, Maudslay, Roberts and Nasmyth. We excel in 
wood-working machinery—not in every respect—and nine-tenths of 
every wood-working machine tool is but the carrying out of 
Bentham’s patents granted in England a century ago. Watt 
invented and constructed the copying lathe before Blanchard. 
Newbery, of England, invented, and Perin, of Paris, perfected and 
introduced the band saw machine. We manufacture clocks, cheap 
clocks, good clocks and Yankee clocks, but few of the best, and 
the science of timekeeping and clock-making is old. We manu- 
facture watches as pieces of small machinery better than others, 
yes; but astimekeepers, no. The highest-priced and best watches 
are still made in England and Switzerland. 

We make fine machine tools—more ingenious than others, yes; 
better than others,no. We make standards of measure of straight 
and fiat surfaces, standard gauges, after Whitworth’s models, and 
a good while after Whitworth produced and introduced the same 
things. Darling’s scales were ahead and better than all others. 
Pratt and Whitney’s gauges are better than Whitworth’s of 
twenty or thirty years ago, but Whitworth’s were twenty or thirty 
years ago. Sewing machines were an American invention and 
American development. Harvesting machines are supposed to be, 
but Bell invented and built a mowing machine years before 
McCormick, and the mowing machine is an American development, 
and not an American invention. The typewriter in its perfected 
form is American, the lawn mower and bicycle are not. Some 
things in textile manufacture are American, far more arenot. The 
knitting machine may be American, the Jacquard loom and the 
spinning jenny are not. In the iron industry the three high roll 
train and the repeater are American ; cast-steel, the Bessemer and 
Siemens processes, the Whitworth compressed ingots, the steam 
hammer, the hot blast and the Whitwell stoveare not. The sleeping 
carand the air-brake are American ; the locomotive, the block system 
of switch and signal, the point in place of the switch are English. 
The greatest improvements in single-cylinder steam engines were 
American. 

The successful multiple cylinder is in both invention and 
development Scotch or English. The turret on a war vessel is 
American ; the armour plate and built up guns are not ; and while 
our newspapers make out our vessels and guns to be superior to 
others, the gun trials seem to be made on a half charge of powder, 
and the claim based on the assumed full charge, and the armour- 
clad vessels that we are going to build are the ones that are 
superior. According to our papers the Pennsylvania depdt at 
Jersey City is the largest a room in the world. That would 
be true if it were not for the Machinery Palace in Paris, which is 
more than twice its size. We have the largest bridge in the 
world, or would have, if it were not for the Forth Bridge in 
Scotland. Our Washington monument is taller than the Pyramids, 
taller than St. Peter’s, each of which is something besides what 
some one has called a ‘marble railroad spike,” and the Washington 
monument would be the tallest structure in the world were it 
not for the Eiffel Tower, which is not quite twice the height. We 
bave the largest statue in the world, but it was made in France. 
We perform wonders both in large things and small, but there are 
few things, indeed, after all, either large or small, that are not 
better done in other countries; so few, indeed, that it seems 
hardly worth while to boast of them, even if boasting were not a 
detriment to us in the eyes of other people—a detriment to our- 
selves because such a thing is detrimental to progress, and a thing 
that is in shocking bad taste at the best. Among the things most 
boasted about, and upon which we have the most reason to pride 
ourselves, are our mechanical inventions and the products of our 
mechanical engineering establishments. 

In noting the things in which we surpass the world it will be well to 
balance them against the following on the other side:—Lumber is 
much bettersawnand with much less wastein nearly all othercountries 
than here. Joiner work was first much better done in Austria. 
Iron casting is a fine art in nearly all countries, except England, 
compared to our productions, Steel in all its forms is as good or 
better. Steel casting to shape, Muntz metal and Mitis metal are 
of foreign origin. Solid drawn steel tubes, laminated gun barrels 
and Stubbs wire are imported. The most economical and best 
built horizontal engines are built in Switzerland. A better built 





Corliss engine than was ever seen in this country was exhibited at 
the Paris exhibition, built at Creuzot—an engine with work about 





——— 
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it that no American could even tell how it was done. There y, 
also exhibited engines better finished than the highly-fnishes 
Brown, and Straight Line engines, with even a greater differs v4 
between the American and the Mulhouse in workmanship than 
between the others, Machine tools with better materia] bette 
designed, and better workmanship than the best of the American, 
A few points among the many: Successful hardened and ground 
steel journals and boxes ; cast steel hardened and tempered 
and pinions ; turret heads on screw machines with hardened and 
ground tool steel turrets ; and here the writer, by way of paren 
thesis, would beg to suggest that perhaps the number of American 
steel makers, machinists and smiths that court the job of making 

jiece of tool steel 6in, thick, 10in. diameter, boring seven or = 

oles through it, and hardening the thing as hard as fire anq 
water will make it, are rather limited, with many another job 
which we possibly could do, but don’t. Of the machine tools wo 
have originated, how many of them are but the natural outgrowth 
of the original slide lathe, planing machine, gear cutting maching 
drilling machine, shaper, trip-h , steam h , Tolls, punch. 
ing machine, shearing machine, bending rolls, and later forging 
machine, hydraulic press, hydraulic rivetter, cold-ironsaws, and band 
saws for iron—none of which orginated with us—which shows that 
the outgrowth from the early machines has not been wholly confined 
to this country, and that all the bold departures do not stand t 
ourcredit. We have done nothing further in advance of precedent 
than rolling tubes from the solid bar. 

In the foregoing I have intended to be strictly fair, and though 
I may be bere and there in error, there are no doubt scores of 
things better done abroad than here, or not done at all here, that 
I have not mentioned. Things are done in India, China and Japan 
in the way of working metal, and that, too, | the crudest of 
tools, which we, with all our ingenuity and appliances, could not 
accomplish, It will be said in reply that “we don’t want to:” 
true, but on the other hand, when the question why everything 
abroad is not done as we do it, would it not be well to think per- 
haps they too ‘‘don’t want to,” instead of ridiculing their way 
and thus setting it down to inability or ignorance! In fine, are we 
legitimately boastful, or are we not ? 

t is the practice among foreign periodicals to publish everything 
they find of ours that seems to them superior, and they do it both 
that their people may profit by the information, and as a stimulus 
to keep their industries up to the times. It is the practice with 
our technical journals to copy these notices ; but for what purpose 
or why it is hard to tell. What it does is to flatter our vanity and 
cultivate our conceit, neither of which seems necessary, There 
will be among my readers hundreds who have gained their 
knowledge from reading, who will set down the above as the 
chattering of a crank, as a libel on our national greatness, as the 
prattle of a man void of patriotism, and, too, there may be scores 
of others equally as competent to form an opinion as myself, who 
can find abundance of evidence satisfactory to themselves that 
shows the above claims are wrong, and to those I would reply in 
advance as follows: Admitting it to be so, is not cultivating the 
notion that we can learn nothing from other nations detrimental 
to progress? Is not boasting in every form bad taste ’— American 
Machinist. 











SOCIETY OF ENGINEERS. 


AT a meeting of the Society of Engineers held at the Town Hall, 
Westminster, on Monday evening, 2nd May, 1892, Mr. Joseph 
William Wilson, jun., President, in the chair, a paper was read by 
Mr. Samue! Herbert Cox, on ‘“‘ Dry Crushing Machinery.” 

The author having stated that the enone of recent years 
in chemical and metallurgical processes had rendered necessary the 
introduction of dry crushing machines, affirmed as a first principle 
of , from an ical point of view, that it was necessary 
to use the different machines for the work only for which they 
were designed. While admitting that it was, perhaps, difficult to 
draw hard-and-fast lines for the work of machines, he thought no 
trouble would be experienced in defining the main duty of differeut 
classes of plant, or their combination in the most efficient groups, 
Pursuing this principle, he stated that it was uniformly advan- 
a to employ two stonebreakers, set to different gauges, to 

uce the stone to such dimensions as would enable the fine 
crushing mills to work most effectively, and that the stone should 
be screened after each operation in order to avoid passing material 
through the machinery which was already fine enough. 

He then alluded to various forms of fine crushers, ¢.g.: The 
Marsden fine ore crusher, Stamper batteries, Krom’s rolls, and 
Coward’s Niagara Mill, which he described, touching lightly also 
on the various ball machines, such as the Globe Mill. While 
admitting that each of these possessed certain advantages, he gave 
his unhesitating support to the Krom rolls as the most efficient 
for dealing with hard rock and reducing it to a fine powder. He 
gave in illustration a description of a plant of this class which he 
had recently erected, stating that with a 12 nominal horse-power 
semi-portable engine and boiler, the whole plant, consisting of two 
stone-breakers, one pairof Krom rolls, three elevaturs, and one dust 
exhaust fan, was driven in a satisfactory manner. The total cost 
of this plant, including buildings and erection, was £3000, and the 
capacity through a 40-mesh sieve 30 cwt. per hour. ae 

he small number of wearing parts in a plant of this description 
is very important, as also is the fact that the rolls can be run 
until the tires wear to about }in. thick, when they are easily 
replaced. The uniform nature of the products in which these 
machines differ greatly from most other crushing and grinding 
machines is moreover of the greatest value. The combination of 
crushing and grinding in the same machine may generally be 
looked upon as wrong in principle, tending to make a larger pro- 
portion of dust, which in subsequent wet treatment would result 
in slimes. ‘ 

Referring to the numerous disintegrators which are also used 
for dry crushing, the author pointed out that, although they were 
sometimes employed on stone, the high speed at which they were 
driven, and the necessarily somewhat heavy wear, involved con- 
stant repairs when they were used for this purpose ; but in their 
own province, viz., for crushing softer and somewhat elastic mate- 
rials, for which any direct crushing plant would be useless, they 
are unequalled, and where the material to be treated contains 
some moisture, and is liable to clog ordinary screens, they are 
infinitely superior to all other types of machinery. 











Constant SUPPLY IN LONDON.—There are now 507,738 houses 
in the London area included by the water companies which have 
now aconstant supply. Thirty-five per cent. of the houses have 
yet an intermittent supply. 

INDIAN FactTorIgs.—The Indian Mills Factory Amendment 
Act has begun to bear fruit. The owners of factories in Ahmeda- 
bad, as a result of limiting women’s hours of work to eleven, have 
discharged hundreds of them, and engaged in their place males 
who can work full twelve hours. 


LauNcH.—On the 28th ult., Messrs. Ropner and Son, Stookiee, 
launched a steel screw steamer of the following dimensions :-— Lengt 1 
over all, 333ft.; breadth, 41ft. 6in.; depth moulded, 24ft. Sbe 
will be classed 100 Al at Lloyd’s, and is designed to -_ 
4500 tons dead weight on Lloyd’s summer freeboard. She has raise 
quarter deck, and partial awning deck, cellular bottom for yl 
ballast built on the web frame principle, and will have eon 
latest improvements for a first-class cargo steamer. Her a 0 
——— engines are by Messrs. Blair and Co., and are of 1 ; 
indicated horse-power, with two large steel boilers working @ 
160 lb. The steamer has been built to the order of sons. 
Lindsay, Gracie and Co., of Newcastle-on-Tyne, and “ 
christened Glenloig, by Miss Violet Lindsay, daughter of one ° 
the owners, 
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RAILWAY MATTERS. 


Ir is stated that in spite of the various offers made by 
different financial groups, and, in particular, French syndicates, to 
undertake the construction of the Siberian Railway, the Govern- 
ment will itself take the task in hand. 


Tue North Staffordshire Railway Company have 
decided to open for passenger traffic a line from Sandbach to the 
Potteries, and have instructed their engineer to prepare plans for 
a new station near Sandbach. This will bring nutsfo F North- 
wich, Middlewich, and Sandbach into direct communication with 
the Potteries. 


Aw indicator to show the gradients of a line has recently 
been fitted on a French locomotive, and consisting of a horizontal 
tube about 15ft. in length. At both extremities of the tube are 
vertical branches, one of which is placed in front of the engine 
driver. The driver can see at any moment the inclination of the 
locomotive, or the gradient of the line by means of the water in 
the vertical branch on the foot-plate. 


Tue North-Eastern Railway Company have just 
renovated and placed in a new position the first railway engine 
that ever ran on a — railway. ‘This famous engine-—-the Aazl- 
way News says—is George Stephenson’s ‘‘ No, 1.” It has recently 
been removed from a pedestal contiguous to the North-road station, 
Newcastle, to the Bank ‘op station upon the main line at Darling- 
ton. The “ No. 1” ran its first public journey on September 27th, 
1825, when the Stockton and Darlington Railway was opened, 


Tur most recently completed high mountain railway 
in Switzerland is that up the Rothhorn, 7240ft. high, from the 
lake and town of Brienz, not far from Interlaken. The road was 
completed so that a locomotive reached the summit October 31st, 
and will be opened the coming season. The Rothhorn will 
command a magnificent view of the Jungfrau, and the other 
mountains south and south-east of Interlaken. The material 
through which the eleven tunnels of this line were excavated 
consisted of débris which had slipped down the mountain, and 
which seemed disposed to go on sliding when disturbed, Subter- 
ranean springs also made the work difficult, and in places new beds 
had to be made for mountain streams. The work was done by 
contract for £70,000. 


In the year 1891 there were 1168 persons killed and 
5060 injured on railways in t's United Kingdom, ‘These numbers 
show an increase on those ‘90, when 1076 were killed and 4721 
injured. From accidents to trains, rolling-stock, permanent way, 
kc., five passengers were killed and 875 injured, as against 18 and 
496 respectively in 1890, while 98 passengers were killed and 737 
injured by accidents from other causes, these latter numbers being 
slightly less than those of the year before. There were 549 servants 
of companies or contractors ,killed and 3161 injured. The other 
injuries are accounted for as follows:—Persons passing over rail- 
ways at level crossings, 66 killed and 31 injured; trespassers—in- 
cluding suicides—393 killed and 161 injured; other persons not 
coming in above classification, 57 killed and 95 injured, 


AccorDING to a Ceylon paper, water-power suffi- 
cient to generate the necessary electricity for the electric rail- 
way, isto be found in the Black Pool Waterfall. The distance 
from Nanuoya to the Dimbulla entrance to Nuwara Eliya plain is 
as nearly as possible four miles, and the rise in elevation is about 
900ft. This would give a uniform gradient of one in twenty-three, 
which, it is supposed, could only be worked on the rack or some 
other mountain system, such as is to be applied to the Nilgiri line 
of one in fifteen, But, by lengthening the Nanuoya-Nuwara Eliya 
line to six miles, rounding some of the mountain valleys, and 
choosing a different entrance to the Sanitarium, a grade could be 
obtained workable after the ordinary fashion by the aid of power- 
ful brakes. The question as to the longer line paying would 
depend, probably, on the enlargement of its scope from a mere 
passenger and luggaye line to a regular goods-carrying road. In 
either case, the Jndian Engineer says, no bigher speed than ten or 
twelve miles an hour would be necessary. 


Tue Western Maryland Railroad Company has recently 
completed comparative tests of two consolidation locomotives, one 
a single-expansion, the other a Baldwin compound. Both were 
built by the Baldwin Locomotive Works. The general dimensions 
are :— 


Compound. Single Expansion. 
Cylinders .. .. .. «. I8and 21 x 96in. .. 20 x 24in. 
Driving wheel .. .. .. 5lin. -. 50in. 
Boiler, diameter .. .. 60in. -- 60in. 
Steam pressure.. .. .. 175Ib. 140 Ib. 
Fire-box o oo ce 108 x 48in. 1024 x 41}in. 
ere Soft coal 
Tank capacity, galls. .. 8,000 -. 8,300 


The following results are given by an American paper: On a 97ft. 
grade, where both engines were hauling a load that was ‘‘ too 
much for either of these engines to haul regularly,” the compound 
showed a saving of 44°9 per cent. of fuel. The compound “ did 
not fail to keep the train moving on any part of the mountain.” 


PLACING locomotive fire-boxes above the frame is one 
of the most important improvements in locomotive construction 
within the last decade, e believe—says the Railroad Gazette— 
that the credit of first using this method of construction is due to 
the late James Millholland, so well known as a designer of rolling 
stock on the Philadelphia and Reading road for many years. The 
first engines having the fire-box above the frame were the Vera 
Cruz, Minnehaha, and Hiawatha on the Reading road, built some 
= ago, They also had what is, strickly speaking, the Mill- 

olland frame, another important improvement in locomotive 

construction, which consists in dropping the top rail of the frame 
back of the rear driver, or of one of the drivers, and allowing 
the fire-box to follow the inclination of the frame, thus giving 
additional depth of fire-box under the tubes. These are important 
improvements in locomotive design, and the originator deserves no 
little credit for having devised suchan arrangement. If the editor 
of the Railroad Gazette had a broader knowledge of his subject 
he would have been aware that fire-boxes with the grates above 
the frames were in use in Europe many years before the date of 
Mr. Millholland’s invention, 


Mr. O. W. Perri, engineer attaché of the German 
Embassy in Washington, has contributed to the German Organ of 
ailroad ets ge an essay on the increase in car capacity and 
train-loads and their influence on the working expenses of American 
railroads, Mr, Petri goes into considerable detail, gives statistics 
of the reported rates received and cost of transportation per ton 
per mile for a series of years on some of our railroads, showing 
ow great the decrease had been, and also of average car-load and 
train-load, &c., on a number of different railroads, whose average 
train-loads vary from 92 tons on the Richmond and Danville to 
285 tons on the Pennsylvania Railroad, showing that they have a 
retty close relation to the density of the freight traffic. He 
illustrates his study of statistics by diagrams which show very 
clearly the expenses per ton-mile under four heads for each rail- 
toad considered, and how the expenses for ‘conducting trans- 

rtation” particularly decrease with the increase of the train- 
loads, though the decrease is very moderate when once a train-load 
th as much as 200 tons has been reached. The article discusses 
fm influence of increased car capacity on train resistance, as 
altected by the reduced proportion of dead weight, by the differ- 
= in Journal friction, by side winds and by curve resistances: 

@ effect on maintenance of car expenses, on station and 
*ccounting expenses and on switching. He also—notes the 
rs tlroad Gazette—investigates the disadvantages of large cars, as 

© greater difficulty of switching cars, without a locomotive, 


NOTES AND MEMORANDA. 


Ar the end of July, when the Vyrnwy works are 
opened, Liverpool will have a new available water supply of 
50,000,000 gallons per day. 


In London 2614 births and 1619 deaths were registered 
last week. Allowing for increase of population, the births were 
82, and the deaths 47, below the average numbers in the corre- 
sponding weeks of the last ten years 


Tue standard for comparison of pumping engine duty 
adopted by the American Society of Engineers is the work done by 
1,000,000 heat units in dry steam supplied to the engine, instead 
of the old basis of the work done with 100 lb. of coal. 


In Greater London 3509 births and 2008 deaths were 
registered, corresponding to annual rates of 31°8 and 18:2 per 
1000 of the estimated —S This is equal to one birth every 
three minutes, and one death every five minutes, or about 100 tons 
interred in the cemeteries every week. 


In thirty-three great towns of England and Wales the 
death rate last week corresponded to an annual rate of 20°8 per 
1000 of their aggregate be mer pn which is estimated at 
10,188,449 persons in the middle of this year. This represents one 
human being dead and buried every two and-a-half minutes, The 
rate varied from 9°9 at Brighton to 27°3 at Birkenhead. 


WrittnG on the peculiar and sometimes one-direction 
action of nitro-glycerine when exploded, a correspondent of Lagi- 
neering News says:—‘‘A very simple and almost conclusive experi- 
ment may be tried as follows: Take two 2 oz. or 3 0z. bottles and 
fill with nitro-glycerine; fit one with an exploder and let the 
exploder rest on the bottom of the bottle: place this on a sheet 
of boiler iron and explode. It will be found to have barely 
brightened the plate. Now fit No, 2 with an exploder fastened 
in the neck of the bottle and explode, and it will be found to have 
blown a hole completely through the plate.” 


A PAPER on the precipitatior and deposition of sea- 
borne sediment was read recently before the Geological Society 
by Mr. R. G. Mackley Browne. The author discusses the mode 
of deposition of current-borne sediment upon the ocean-floors, and 
considers the effects of current-action in sifting the material and 
causing it to accumulate into stratified linear ridges having 
directions generally parallel with those of the currents—the dip of 
the strata varying according to the velocity of the currents. He 
considers that the conclusions deducible from his analysis appear 
to be in accord with the evidence afforded by the structure of 
ancient subaqueous sedimentary deposits, 


Tue specific gravity of solutions of acetic acid in water 
at 15 deg. rises gradually until a maximum gravity of 1°0748 is 
reached with solutions of about 80 per cent., after which point, 
with increasing strength of solution, the gravity falls again until 
it reaches 1°0553, the anhydrous acid having the same gravity as a 
43 per cent. solution, Therefore, remarks the Journal of the 
Society of Chemical Industry, taken as an indication of the strength 
of a solution, any gravity below 1°0552 can only represent one 
strength, but above 1°0552 the gravity would be that of two 
strengths ; forexample, with e gravity of 1:0674 the strength may 
be either 94 or 58 per cent., a point which is decided by adding 
water. A rise of gravity would then indicate the higher per- 
centage, whilst a fall would indicate the weaker solution. 


WritinG to the editor of the Jowrnal of the Society of 
Arts on ‘‘ Spontaneous Combustion of Coal,” Professor V. B. Lewes 
says: “Mr, W. Cave Thomas advances the theory that pressure of 
the superincumbent mass is the chief factor in leading to the spon- 
taneous ignition of coal. This idea is by no means new, and can 
easily be shown to be utterly fallacious, Supposing a cargo of coal 
to be 33ft. deep, and to be solid, the weight carried by the lowest 

rtion would be a little under 20 1b. on the square inch ; and if 

r. Thomas will take a lump of coal of a kind known to be liable 
to spontaneous ignition, and will bring ten times that pressure 
to bear upon it, he will find that any rise in temperature is so slight 
that he will have difficulty in recording it. If he will then powder 
the same cval and place it in a large square biscuit tin, and will 
keep it in the oven ata temperature of a little over 100 deg. C. for 
some hours, he will find that the coal catches fire although no 
pressure is upon it. In masses of coal the ignition always takes 
place at the bottom, because it is at this part that the maximum 
temperature is attained, as it is furthest away from the cooling 
action of the air, and is surrounded with the largest amount of 
non-conducting material.’ 


Aw interesting paper on “Solar Heat” is given in a 
recently issued volume of the ‘‘ Transactions” of the Astronomical 
and Physical Society of Toronto, by Dr. Joseph Morrison. Two 
theories have been advanced to account for the source and main- 
tenance of the heat of the sun. One ascribes the heat to the 
energy of meteoritic matter falling on the sun, the other asserts 
that the supply of heat is kept up by the slow contraction of the 
sun’s bulk. ‘Taking the “solar constant” as twenty-five calories 

r square metre per minute, Dr. Morrison pe ae Atin that the 
inear contraction of the radius of the sun which is requisite to 
keep up the present rate of radiation, is 0-000004972ft. in one 
second, or 156-9ft. in a year, or 29,716 miles in a thousand years. 
‘*Now 450 miles of the sun’s diameter subtends at the earth an 
angle of lsec., and therefore it would require 7575 years for the 
sun’s angular diameter to be reduced by 1 sec. of arc, which is the 
smallest angle that can be accurately measured on the solar disc.” 
With regard to the meteoritic theory of solar energy, a calculation 
shows that a quantity of matter which weighs one pound falling freely 
from infinity to the sun would develope by its kinetic energy 
82,340,000 units of heat. From this it can be found that the 
heat radiated could be developed by the annual impact on the 
sun of a quantity of meteoritic matter a trifle greater than 1/100th 
of ~ earth’s mass, and having a velocity of 382°6 miles per 
second, 


Unpber the direction of the Austrian Government an 
interesting series of deep sea explorations has been conducted in 
the eastern a of the Mediterranean, by a scientific party on 
board the Pola. At one point, about fifty nautical miles south-west 
from Cape Matapan, the Pola found a depth of 4400 metres (2406 
fathoms), followed within a few miles further east by a depth of 
4080 metres (2236 fathoms), which are the greatest depths recorded 
in the Mediterranean. They have received from the Austrian 
Hydrographical Board the name of Pola Deep. The great depres- 
sion of the Mediterranean must thus be shifted considerably east 
from its former central position on the maps. Another deep area 
was —— between Candia and Alexandria—the depths attaining 
from 3310 metres (1810 fathoms) some twenty miles south-east of 
Grandes Bay, and from 2392 metres (1208 fathoms) to 2120 metres 
(13822 fathoms) within a short distance from Alexandria; the 
maximum depth sounded being 3068 metres (1678 fathoms) in 
28° 39’ 30” north latitude, and 33° 19 54” east longitude. The 
highest temperature was found during the first part of the voyage, 
at depths of 1 to 50 metres, the highest being 80°8° Fahrenheit at 
1 metre; the lowest temperature, 524°, was observed at the issue 
from the Adriatic Sea, at a depth of 760 metres. In explorations 
conducted some two years ago in the Central Mediterranean, it 
was observed that the density of the water and its saturation with 
salt increased with depth, and the same was noticed in the western 
ae of this year’s cruise. But in the Eastern Mediterranean the 

ensity of water varies but very little in the different strata, and 
it is higher on the whole than in the west. The transparency of 
the water is very great in the Eastern Mediterranean. Altogether 
the Pola made no fewer than fifty deep sea soundings, twenty-seven 





changes required in turntables and other station applianes, and 
the effect of heavier load per wheel on caperstrocture. ; 


MISCELLANEA. 


Mr. Freperick Lowry, A.M.I.C.E., of Gt. Grimsby, 
has been appointed engineer to the Somersetshire Drainage Com- 
missioners, 


A PAPER was read on Wednesday evening before the 
Society of Arts on ‘‘The Bradford Corporation Electricity 
Supply,” by Mr. James N. Shoolbred, B.A. 


Mr. W. Hue Woopcock, M.I.C.E., of 6, Victoria- 
street, is leaving England on the 14th inst. for Cape Colony, 
having been appointed by the Cape Government to examine and 
report upon the whole of the iron railway bridges on the Cape 
railways. 


A CONFERENCE on profit sharing, as applied to the 
manufacture of peat fuel from the waste bogs of Ireland, recently 
held by the National Thrift Society, has now taken practical shape, 
and a syndicate has been formed to carry out the scheme, thus 
providing employment for a large number of the unemployed Irish 
peasantry. 


WE are informed that Messrs. Joseph Evans and Co., 
Wolverhampton, have received a first award at the Tasmanian 
Exhibition for their exhibit of steam and hand pumps. Messrs. 
Salisbury, Scott, and Co., of Launceston, who also exhibited some 
of their pumps, with other mining specialities, have received a 
special first award, 


Ar the last meeting of the Stratford-on Avon Rural 
Sanitary Authority, it was announced that a local company had 
been formed for a water supply for Henley-in-Arden, and that 
Mr. J. E. Willcox, C.E., of Birmingham, had been called in to 
advise and to submit a scheme for the provision of a supply of pure 
and wholesome water for the town. 


A Locat Government Board inquiry was held at 
Bishop’s Castle, Shropshire, on the 28th ult., by Colonel Luard, 
R.E., on an application of the Corporation for sanction to borrow 
£4000 for works of water supply. Water will be collected on the 
hills about six miles west of the town and brought in by gravita- 
tion, Mr. W. Wyatt, of Shrewsbury, is engineer for the works. 


THE strike of Glasgow enginemen and firemen in the 
North Atlantic trade has terminated, the men being victorious, 
The Anchor Line yesterday issued a placard stating that they did 
not agree with the resolution of the steamboat owners to reduce 
wages, and they engaged men at old rates. The Allan Line soon 
afterwards engaged the old crew of the Austrian at the former 
rates. 


Ar the meeting of the Liverpool Town Council on 
Wednesday, a recommendation was brought forward by the Water 
Committee, that the Mayor should be requested to make arrange- 
ments for publicly inaugurating the supply of water to Liverpoul 
from Lake Vyrnwy, Mr. Deacoen, the engineer, having reported 
that the connection would be completed with permanent pipes 
before July 14th. 


Tue Bombay Fire Department has recently made con- 
siderable additions to its plant, and during the past few weeks 
Messrs. Merryweather and Sons, of London, have supplied four 
powerful steam fire engines, as well as several hand-power machines, 
and other fire apparatus. Mr. Commissioner Ackworth and Super- 
intendent Nicholls have now one of the best organised and equipped 
fire brigades in the East. 


THE owner of the steam launch Lady Lillias writing on 
January lst, says :—‘‘ It may interest you to know that last season 
we ran 1323 miles, with a total consumption—for lighting up and 
everything—of three tons of Welsh coal.” The Lady Lillias is a 
42ft. Dartmouth-built boat, fitted by Messrs. Simpson, Strickland, 
and Co, with B-size Kingdon machinery, indicating about 21-horse 
power. Total weight of machinery about 17 cwt. 


Tue Board of Trade have received a very large number 
of objections to the classifications of merchandise traffic, and 
schedules of maximum rates, tolls, dues, and charges proposed by 
the various canal companies. It is now proposed to institute an 
inquiry for the purpose of hearing the objectors, and it has been 
arranged that the first sitting shall be held on Monday next, at 
8, Richmond-terrace, Whitehall, commencing at twelve o'clock. 
The first sitting will be devoted chiefly to questions of procedure, 
and the second sitting will probably be held on May 12th. 


A MACHINE has been authorised for use at municipal 
elections by the New York State Legislature, by which the act of 
polling is reduced to the pressing of a knob marked with the name 
of the candidate favoured by the voter. A vote is thereupon 
automatically registered for that candidate, and it is claimed that 
an immense saving of time is effected in the counting as well as in 
the polling of votes. The machine has now passed out of the 
merely experimental stage, and has been actually used at the 
municipal elections of Lockport, when the votes given for sixty- 
four candidates were counted in ten minutes at the close of the 
poll, 


At Great Yarmouth, a new quay, 2103ft. in length, 
which has been constructed in accordance with Mr. Kinipple’s 
grouted concrete block system, for sub-aqueous works, is now 
completed. The works have been carried out in about one-third 
the time, and at less than one-half the cost that would have been 
incurred had they been constructed by concrete in situ deposited 
in frames, or between close sheeting piles. No staging whatever 
was used throughout the works. Messrs. Kinipple and Jaffrey, of 
Westminster, were the chief engineers, and J. W. Cockrill, the 
borough engineer of Great Yarmouth, acted as the resident engi- 
neer. 


Messrs. FLEMING AND FeERGuson, shipbuilders and 
engineers, Paisley, have received an order from the Admiralty to 
build for H.M. Government a large and powerful twin-screw hopper 
dredger. The dredger is to be constructed with a hopper 
capacity of 600 tons, and is to dredge to a depth of 45ft., which 
is a depth much in excess of what any of the existing Govern- 
ment dredgers can dredge to. She will have two sets of in- 
dependent engines, and will be fitted with all the builders’ 
latest improvements, and when completed will be employed in 
carrying out extensive deepening operations in the Channel at 
Portsmouth, 


Tue following appeared in the Tasmanian Daily 
Telegraph of Wednesday, March 16th:—‘‘Early on Saturday 
morning last a permanent start was made in connection with the 
new pumping machinery at the Tasmania mine, and up to the 
present time everything continues to work splendidly. Steam is 
easily generated in the four large boilers with a limited supply of 
fuel. The working of the engine reflects the greatest credit on 
all concerned. In the shaft the movement is so silent that one 
must look to know if the rods are in motion. Messrs. Harvey 
and Co. have sent to the Colony of Tasmania a pumping plant 
second to none in the world of its size and nature. The Tasmania 
Company deserve the thanks of the mining community for their 
grit and enterprise in attempting such an engineering feat. 
Messrs. Pryor and Rhoda, the engineer and pitman, have worked 
efficiently, assiduously, and careful to do justice to the Cornish 
firm and the Tasmanian shareholders.” The pumping engine 
referred to is of the compound horizontal direct-acting type, 
having cylinders 45in. and 72in. in diameter, with 10ft. stroke. 
It is coupled direct on to two steel pumping-bobs, each actuating 
four 24in. plunger b ttoms. The engine is double-acting, and is 
worked with a boiler pressure of 1001b. A pair of 12in. capstan 





of which touched depths of more than 1000 metres. 


engines were also supplied in connection with this work. 
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Spark arresters for locomotives.—According to published state- 
ments in regard to a damage suit against the Caledonian Railway, 
for damage done by a fire caused by a spark from a locomotive, 
evidence was given to the effect that spark arresters could not be 
successfully applied to engines running at high speeds. In the 
United States this problem is very easily solved by the use of the 
‘‘extension front” smoke-box. Until a few years ago the 
‘diamond ” smokestack or chimney was generally used for coal- 
burning engines, having a wide chamber on top fitted with a 
wire screen to stop sparks, and a defiector to prevent the cinders 
from cutting the screen. This put a good deal of back pressure on 
the exhaust, and was not very efficient unless constantly under 
repair. The almost universal arrangement now consists of a smoke- 
box 4ft. to 5ft. long, projecting 2ft. 6in. to 3ft. in front of the 
smokestack. Attached to the tube plate, and sloping away from 
it, is a deflector plate, by which all sparks and cinders drawn 
through the tubes are struck, and compelled to drop to the bottom 
of the smoke-box. Above the top row of tubes is a horizontal 
netting, the outer part of which is curved up to the top of the 
smoke-box. This stops any sparks which may rise from the 
bottom of the smoke-box. The exhaust nozzle passes through this 
netting, and a plain cylindrical smokestack is generally used. A 
blow-out valve is provided at the bottom of the smoke-box. 
There is no obstruction to the exhaust or draught, and the device 
is used on the fastest express engines, running forty to sixty miles 
an hour, as well as on freight, passenger, and switch engines. 

The Kirkwood shaking grate is to be applied to the main boilers 
of one of the new warships for use with forced draught. The 
corrugated furnace flues are 54in. diameter. The grate is of the 
interlocking pattern, having thin, deep finger-bars of chilled cast 
iron carried on transverse steel bars, the ends of which rest in 
trunnions in the side frames. One finger-bar of each row bas a 
shaker arm projecting down below the grate, and attached to a 
shaking bar running the whole length of the furnace. The end of 
this bar is connected with the lower end of a vertical lever at the 
boiler front, so that the fire may be stirred, cleaned, or dumped 
into the ashpit without opening the furnace doors. This arrange- 
ment is not only of special advantage for forced draught furnaces, 
but also for the heating furnaces of residences and public build- 
ings, where the Kirkwood grate is extensively used, as it prevents 
the dust and dirt which escape with the ordinary method of clean- 
ing by opening the door and using a slice-bar. The grate has also 
been applied to locomotive fire-boxes, and is extensively used for 
ordinary stationary boilers. Various forms of the grate are used, 
adapted to different kinds of boilers and furnaces and to different 
grades of fuel. For pea coal, screenings, anthracite, and other 
fine fuel the finger-bars do not interlock, and, being thin, they 
give ample air space, without allowing the fuel to be wasted into 
the ashpit. 

Union passenger station.—The Terminal Railroad Association of 
St. Louis, Mo., composed of representatives of seven of the roads 
centreing in that city, will build a very extensive union passenger 
terminal station. The building will be in the Romanesque style, 
built of Missouri grey granite to the second storey, and of brick and 
stone above. It will be 456ft. by 80ft., with a clock tower 200ft. 
high. The two lower fioors will be for railway purposes, waiting 
and dining-rooms, ticket offices, kc., and the two upper floors will 
be leased for business offices. The station lies north and south, 
and is at the apex of a Y, formed by two double-track approaches 
from the main lines, which run east and west. At the back of the 
building is the great train shed, 700ft. long by 600ft. wide, with 
thirty tracks. The main roof is 630ft. long, separated from the 
back wall of the building by a low span of 70ft., which covers the 
main platform, from which extend the lateral or “‘ dock” plat- 
forms between the tracks. The tracks are arranged in pairs, 12ft. 
and 14ft. centre to centre, with a platform 22ft. 6in. wide between 
each pair. The top surface of the roof is in the ferm of an immense 
flat arch or curve, and is in five spans. The middle span is 
141ft. 3}in., with two flanking spans of 139ft. 2}in., and two side 
spans of 90ft. 8in. The height at the middle is 75ft., and at the 
sides 20ft. The two outer rows of columns are 30ft. apart, and the 
three interior rows 60ft. apart. The roof trusses are 30ft. apart, 
alternate ones being carried by the longitudinal girders. Along 
the ridge will be a skylight or clearstory fitted with louvres, and 
there will be ten transverse clearstories, giving ample light and 
ventilation. 

United States Navy.—The latest addition to the new navy is the 
cruiser Raleigh, which was launched at the navy yard at Norfolk, 
Va., in March. She was built under an Act of Congress of 1888 
for the construction of two steel cruisers of 3000 tons displacement, 
to cost 1,100,000 dols. each, exclusive of armament, and to have a 
sea speed of nineteen knots. The Raleigh bas a length of 300ft. 
on the load water-line, and an extreme breadth of 42ft. At her 
mean normal draught cf 18ft. of sea water, her displacement is 
about 3180 tons, the maximum draught then being about 19ft. 
She will have two sets of engines, working twin screws. It is esti- 
mated that her engines will develope 10,000 I.H.P. at full power, 
with a steam pressure of 1601b. This will drive the ship at twenty 
knots. Her coal supply at normal draught will be 400 tons; the 
bunkers will hold 675 tons, and with this supply she can steam 
1500 miles at full power, or 10,500 at ten knots. The engines are 
of the triple-expansion vertical, inverted, direct-acting type, with 
two low-pressure cylinders. Her cylinders are 36in., 53in., 57in., 
and 57in. in diameter, with a stroke of 33in. Steam is supplied by 
four double-ended and two single-ended boilers, to be used as 
auxiliaries. The grate surface is 597 square feet, and the heating 
surface 19,382. The closed ashpit system of forced draught will be 
used. The condensers have each 7000 square feet of cooling surface. 
The revolutions at full power will be 164. The main and auxiliary 
engines occupy four water-tight compartments and the boilersfour 
others. The water-tight sub-division at the ends of the ship is 
very complete. The protective deck is lin. thick on the flat, 2in. 
on the slopes at the ends, and 2hin. on the slopes amidships. A 
coffer-dam, to be filled with woodite or cellulose, extends around 
the ship in the wake of the water-line on the protective deck. 
The ship has poop and forecastle decks, with an open gun deck 
between, and bridges extending along the tops of the hammock 
berthings connecting the poop and forecastle. The rig is that 
of a two-masted schooner, spreading 7210 square feet of sail. 
The boats are stowed on skid beams between the two fore 
and aft bridges. The main armament consists of one 6in. 
breech-loading rifle mounted on the forecastle and having an arc 
of train of 270 deg. from quarter to quarter, ten 5in. rapid-fire guns. 
two mounted on the poop and the others on the gun deck in 
sponsons; those on the poop and the after two on the gun deck 
train from right astern to 60deg. forward of the beam; the two 
forward ones on the gun deck train from right ahead to 60 deg. abaft 
the beam; the others train 72 deg. before and abaft the beam. 
The auxiliary armament consists of eight 6-pounder rapid-fire guns 
mounted feur over the forward and after sponsons on forecastle and 
poop, two on gun deck forward, and two on gun deck amidships; 
four 1-pounders mounted, two on gun deck aft—in captain’s after 
cabin—and two on bridges, two Gatling’s mounted in the tops, 
The forward and after 5in. guns on the gun deck are protected by 
4in. armour. The other sponsons have lin. armour plates. The 
conning tower will be 2in. thick as will the tube leading from it to 
the principal deck. There are six above-water torpedo tubes, fixed 
one ahead and astern, and training tubes on each bow and quarter. 
The tubes are of the Howell pattern, using gunpowder to project 
the torpedo. The ship will be lighted by electricity, the plant 
consisting of two engines and dynamos, each with an output of 
200 ampéres at a constant potential of 80 volts, In addition to all 
necessary lights for illumination and signalling, there will be three 
Mangin search-light projectors. The lights will be arranged in 
sections on independent conductors, all controlled from a switch- 
board in the dynamo-room, so arranged that either of the dynamos 
can be put on any or all of the arc or incandescent circuits. The 





complement will consist of twenty-four officers, thirty-four 
marines, and a crew of 266. The rudder is partially balanced. 
Its weight is about 7°5 tons. The ordinary right and left steering 
gear is used, actuated by a powerful steam-steering engine below 
the protective deck. It is estimated that her cost, completed, 
including armament and equipment, will be 1,642,915dols, The 
actual weight of the ship when launched was 1140 tons. The 
Raleigh is the first vessel of the new navy to be built complete by 
the Government, as the machinery and boilers are under construc- 
tion and now nearly completed at the navy yard at New York. 

Tests of iron and steel.—At a meeting of the American Society of 
Civil Engineers on April 20th, there was a discussion of the 

reliminary report of the committee on ‘‘Uniform Standard 
Methods of Testing Materials used in Metallic Structures.” 
Several members did not think it advisable to attempt to get 
standard tests, owing to the varying requirements of metal for 
different purposes. Such tests, it was said, could only be properly 
carried out by Government, as no trustworthy comparisons could 
be made between the results of tests made on numbers of different 
testing machines, while the manufacturers certainly would not 
throw away their machines and adopt new ones, A number of 
tests were made some time ago with pieces of the same metal on 
various machines, showing such widely varying results that it was 
evident no comparison could be made between the records of 
different machines. The screw machines were generally considered 
as preferable to the hydraulic machine for reliability and closeness 
of figuring, while the latter requires a very careful man to handle 
it to give accurate results. One bridge engineer stated that he 
now specified open-hearth steel, preferring to pay the extra price 
above that of Bessemer steel on account of the greater uniformity 
of the material. He thought certain chemical limits should be 
stated in the specifications, particularly requiring low phosphorus. 
There is a wide difference of opinion just now as to the advis- 
ability of using steel in bridge work. 

Nickel.—A number of prominent Western men have organised 
the International Nickel Mining Company, with a capital stock of 
5,000,000 dols., to operate rich and extensive deposits of nickel ore 
said to have been lately discovered in Oregon. Already 2000 tons 
have been got out ready for the establishment of reducing works, 
the plans for which are being prepared. The plant will cost 
50,000 dols. The company owns about 300 acres of land, and this 
is said to be the only deposit of nickel in paying quantities yet 
discovered in this country. The ure samples assayed show from 
12 to 25 per cent. of pure nickel. ‘Several tests have been made 
by the United States’ Navy Department, one of which is said to 
have given the following results :—Water, 15°86 ; aluminium and 
oxide of iron, 1°18; silica, 33:73; magnesia, 10°56; nickel oxide, 
27:57. The impertance to the Navy Department lies in the fact 
that nickel steel has been adopted for armour plates. Small 
deposits have been found in New Jersey and Colorado, but too 
poor to be worked, all the nickel used in this country being 
imported from Canada or New Caledonia. The last order placed 
by the Government was for 2000 tons of nickel from Canada. The 
ore at the new mines has been worked for some time in an attempt 
to produce chrome iron, and it was only recently discovered that it 
contained a nickel oxide which can easily be reduced. 

Dry docks,—A timber dry dock is probably to be built at the 
Brooklyn Navy Yard, but is not yet decided whether to have the 
work done by the Government or under contract. The plans call 
for a dock 600ft. long, 70ft. wide at the bottom, and 2%ft. deep, 
being sufficient to accommodate the hulls of the largest warships. 
It will be built alongside the present timber dry dock, the present 
pumping plant being available for both docks. There is also a fine 
masonry graving dock at the Brooklyn Navy Yard. Plans have 
been prepared also by the Navy Department for a timber dry dock 
at Puget Sound, on the Pacific. The work will include a masonry 
and concrete entrance, masonry pumping station, steel caisson gate, 
pumping plant, &c. This dock will be 625ft. long to outer gate, 
529ft. long inside, 130ft. wide on top, and 67ft. on the bottom, 
39ft. din. deep from coping, with a draught of 30ft. on the sill at 
mean high water. There will be three centrifugal pumps, with 
68in. wheels and 42in. inlet and discharge. They will be driven by 
vertical high-pressure non-compound engines, with cylinders 24in, 
by 28in., supplied with steam by six steel horizonal return tubular 
boilers. The capacity of pumps is to be 110,000 gallons per minute 
discharge. The altars, braces, piles, caps, and coping will be of 
Douglas fir, the altars being backed by clay puddle. The floor 
will be of concrete, and extending up the sides to the height of the 
eighth altar. 

Chicago Drainage Canal.—The drainage and sewage discharge 
questions form very difficult and troublesome questions for the city 
of Chicago, and are becoming more and more troublesome with the 
increasing growth of the city. The sewage is now mainly dis- 
charged into the Chicago River, a most foul stream, and into Lake 
Michigan, but already there are evidences of the contamination of 
the water supply, which is drawn from the lake, and arrangements 
are being made to extend the inlet tunnels farther out under the 
lake, and to make new intake cribs and shafts. A favourite propo- 
sition has been to make a canal from the Chicago River to another 
stream, ultimately flowing into the Mississippi River, and this pro- 
ject is favoured, and has, in fact, been adopted, by the Drainage 
Board, and the Board is also in favour of making this canal with a 
view to navigation between the lake and the Mississippi River, a 
total distance of 193 miles. The first step towards the carrying out 
of this project has just been taken by the Board in advertising for 
proposals for the excavation of the main drainage channel from 
Willow Springs to Joliet, this route having been definitely decided 
upon and carefully surveyed. The work will consist of excavating 
11,500,000 cubic yards of rock and 5,000,000 cubic yards of earth, 
building 290,000 cubic yards of dry rubble walls, and laying 
245,000 square yards of slope paving. Proposals will be opened 
June 8th. The city has a population of 1,100,000, and the sewage 
from about one-fifth of this number is discharged into the lake. 

Signals.—The Illinois Central Railroad Co, has awarded a con- 
tract to the Hall Signal Co. for the equipment of about fifteen miles 
of road for the company’s Chicago terminus with the Hall automatic 
electric block system. This step has been taken mainly with a view 
to increasing the safety and facility of the enormous traffic cf main 
line passenger and freight, suburban, and World’s Fair traffic next 
year. From the Chicago terminus to Grand Crossing, a distance of 
ten miles, there are eight tracks, and from thence to Kensington, 
five miles beyond, there are four tracks. The blocks will be 2000ft. 
long, and will be marked by light steel lattice bridges spanning the 
tracks and carrying eight or four signal discs, each signal being 
directly over its track. As a train passes it will set the signal of its 
track at ‘‘ danger,” and at the same time will release the signal on 
the bridge 2000ft. behind, indicating ‘‘track clear.” A track cir- 
cuit will probably be used. The Hall system is in use to a greater 
or less extent on twenty-one railways, sometimes with track and 
sometimes with wire circuits, and the Chicago and North-Western 
Railway has adopted it for 87 miles of double track. The Union 
Switch and Signal Co, has brought out an improvement in its 
illuminated semaphore. The arm is hollow, and has a ground glass 
strip 1jin. wide along the middle of the face. A beam of light 
from the ordinary fixed lamp is thrown inside the arm by reflectors, 
By day the signal is the ordinary position signal, and at night shows 
a horizontal or inclined strip of light. This signal is in use on the 
Pennsylvania Railroad. 

Brick arch bridge.—A brick bridge with seven arch spans of 75ft. 
is being built at New Brunswick, N.J., and will be an interesting 
piece of work. It isa highway bridge across the Raritan River ; 
and is continued across the canal by a plate girder deck draw- 
bridge, having a centre pier and arms of 60ft. and 70ft. long, with 
a plate girder approach span of 62ft. The arches are 75ft. span, 
with a rise of 15ft. above the springing, and a radius of 54ft. The 
piers are 34ft. wide, 10ft. long, and are of coursed masonry carried 
down to the rock. The masonry is rock-faced, and the interior 
work is of concrete or rubble masonry. The skewbacks are of 
stone, and all the masonry is set in hydraulic cement and pointed 


with Portland cement mortar. The piers are extended on the up 
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river side to form icebreakers. The arches are of 
burned brick, 29in. thick at the crown and 4lin. at the 
The spring courses are of granite, with rock face and dr 

intrados. The spandrel walls are of coursed rock-faced maaan ed 
The backing of the arches is of rubble masonry in cement morta’ 
graded towards the drain oH over each pier, The exposed rw 
surface of the arch, and the top of the backing and inside ct 
spandrel walls are covered with lin. of cement mortar, and th 
former have also a 3in. layer of sand or gravel, above which ov y 
the piers and haunches, is a backfilling of well-rammed earth, The 
roadway is 25ft. wide, paved with Gin. trap blocks on 8in, of sand, 
The two sidewalks are 5ft. 6in. wide, paved with granite flagging 
6ft. wide by Sin, thick. They are protected by an ornamenta} rd 
hand railing. ” 
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THE IRON, COAL, AND GENERAL TRADEs 
OF BIRMINGHAM, WOLVERHAMPTON, anp 
OTHER DISTRICTS. 


(From our own Correspondent.) 


THE condition of the iron trade in this district does not show an 
advance compared with last week. Demand this week remains 
very quiet, and in addition to the difficulty of getting orders, the 
question of obtaining paying prices is a yet more serious one, No 
one is desirous of buying in large lots, and they will only give the 
minimum of rates. The current production is considerably under 
the average, and there are many mills and forges only partially 
employed. This applies more particularly to the sheet-iron works 
which in ordinary times produce about one-fifth of the aggregate 
finished iron output of South Staffordshire, but the present make 
of sheets for ordinary stamping, galvanising, and export purposes 
is not more than half the former tonnage. Sheet iron makers do 
not expect much improvement until the recent liquidations haye 
been closed, 

The galvanised corrugated sheet trade is dull, and the slight 
improvement which was recently experienced has not been anything 
like sufficient to make up for the long preceding period of quietude: 
£11 15s, to £11 10s. is now about the average quotation for doubles 
in bundles, f.o.b, Liverpool, but transactions take place under this 
figure, 

Plain sheets are correspondingly weak, and galvanisers who have 
orders to give out and who send round for prices, get very varied 
quotations, In one recent case quotations for 24 gauge varied from 
£7 10s. down to £7, and the order was placed at a shade over the 
“eee figure—a price at which it 1s difficult to see any profit 
at all. 

Sheets, singles, for galvanising, are 46 15s, to £7 according to 
maker. Sheets of 27 W.G. for strong bracket making are quoted 
£7 17s. 6d. to £8; tray sheets, from Welsh makers, £10 5s, to 
£10 10s., and from local houses about £11 to £11 10s. Steel 
sheets for japanners’ trunk making are quoted £10 to £10 10s, per 
ton, and other sorts in proportion. 

Marked ironmakers are still comparatively busy, but a good deal 
of their business consists of medium qualities. Prices have not 
altered much since quarter-day, but the tendency all round seems 
to be in favour of buyers. Marked bars are £8 ; second quality, 
£6 15s.; and common iron, £5 15s. to £5 12s, 6d. Below these 
rates makers state it is impossible to produce iron with current 
prices of coal. 

Reliable bolt iron for nut and bolt making is £6 per ton as the 
minimum, but nuts are being made out of the £5 15s, and 
£5 12s, 6d. qualities from Wales, 

The iron trade presents a very different appearance now to what 
it did in the palmy days of the early history of Staffordshire. Then 
the marked bar houses would indignantly refuse merchants’ orders 
for even 100 tons of bars in a line, when buyers sought to place 
the contracts at 2s, 6d. per ton under marked bar prices. Not 
many orders such as these are given out now-a-days ; competition 
is much too severe, and orders are broken up into mucii smaller 
fragments. Now makers are only too happy to negotiate with 
merchants at reasonable price. 

Hoops and thin strip are nominally £6 10s. to £6 12s, 6d., and 
gas tube strip is £6 and upwards. In the case of tube strip the 
decline in prices is likely to increase, owing to the break up of the 
trade combination between ironmasters and tube makers, No 
fixed minimum in any department of the iron trade, except 
marked bars, is now recognised. 

Steel lock strip, cut to lengths, sent here from the North of 
England, is quoted £7 10s. to £8, and steel sheets from Wales, cut 
to lengths, £9 5s. Bar iron for lock bolts, rolled bright, from the 
local houses, is £6 12s. 6d., but in the rough state supplies can be 
had at £6. 

The demand in the pig iron trade shows little improvement. 
Consumers, in the absence of forward orders for manufactured 
iron, will still only buy from hand to mouth, and agents of Midland 
firms are doing little. The removal of Cleveland and other North 
of England pigs from the market as current manufactures, is 
keeping up the price of Lincolnshire pigs here beyond what the 
position of Derbyshire, Northampton, and Wiltshire pigs would 
seem to justify. The explanation is to be found partly in the 
demand which just now exists in other districts for Lincolnshire 
pigs to take the place of supplies which are usually obtained from 
the North. 

Lincolnsbire pigs are now quoted 47s. 6d. at stations, as com- 
pared with 43s, 6d. to 44s, at works for Derbyshire and Wiltshire 
—prompt deliveries in each case, 

Good forge West Coast hematites are 58s, to 58s, 6d. per ton 
delivered in this district, and Bessemer, Nos. 1, 2, and 3, 60s. per 
tor. 

In view of what has lately been said concerning the decadence 
of Staffordshire as a pig iron-making district, it is gratifying to 
learn, on undeniable authority, that on an average one blast 
furnace in Staffordshire now produces ten times as much as a 
furnace did sixty years ago, and three times as much as thirty 
years ago, and therefore the aggregate production of South 
Staffordshire is not greatly less than ever it was, It has always 
been understood that a great number of the Staffordshire 
furnaces which are standing idle are old-fashioned. Under no 
circumstances would they ever be put into blast again, and they 
only await demolition. To give the number of furnaces standing 
idle therefore side by side with the number blowing, without 
accompanying the statement with an explanation such as the 
foregoing, is manifestly misleading. 

The Birmingham Corporation have this week approved a pro- 
posal of the Technical School Committee to borrow £2000 for the 
purpose of machinery, fittings, &c., for the practical metal-working 
classes, and have decided to expend £1000 in fittings and tools for 
the equipment of the Technical School. 

The strike at the Old Park Works, Wednesbury, of the Patent 
Shaft and Axletree Co., has come to an end, the men having this 
week returned to work pending the decision of arbitrators in dis- 
pute. At an interview which the representatives of the men had 
with the general manager, Mr. Wawn, on Saturday, the terms of 
the arbitration were agreed upon. 

The death is announced of Mr. George J. Barker, formerly of 
Albrighton Hall, near Wolverhampton, and for many years one 0 
the most prominent ironmasters of South Staffordshire. The 
deceased gentleman will be chiefly remembered by his life-long 
connection with the Chillington Ironworks, Wolverhampton, which 
were originally founded by Messrs. George Jones and James Foster. 
The establishment was carried on by the deceased and his brother, 
Mr. Thomas Barker, until 1874, when the business was converted 
into a limited company, with the deceased gentleman as chairman ; 
but the decline in the iron trade resulted in such serious losses 
that in seven years the company came to a termination, and the 
greater portion of the works was pulled down. Mr. Barker, who 


was over sixty years of age, died in London, where he had recently 
resided. i 
A meeting of the South Staffordshire Mines Drainage Commis- 
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sioners was held on Wednesday ; the chairman announcing that the 
rts were satisfactory, i h as there was no indication of 
failure in any respect. The ‘‘come” of water, however, showed 
no abatement, 10,809,548 gallons being raised every twenty-four 
hours. There was no doubt that much of this water was being 
raised over aud over again, and it had been referred to the surface 
engineer to prepare a report on what surface works he considered 
necessary to stem some of this inflow. The committee were 
making satisfactory progress with the negotiation of the loan 
required for the necessary levels, and when that was obtained they 
would be in view of the goal. 











NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 

Manchester.—Business for the most part still drags on in a hand- 
to-mouth fashion, no one having confidence to enter into forward 
operations of any magnitude, The unsettled outlook with regard 
to wages and labour questions, and the general apprehension that 
serious trouble is pending in the near futare, necessarily tend to 
restrict business to the immediate present, and both in raw and 
manufactured material makers are merely booking the smallest 

ible orders, with no work of any weight ahead. Makers them- 
selves are not at all anxious to commit themselves heavily forward, 
and consumers prefer to go on just simply covering requirements 
as they arise. ‘ . 

The note of defiance, which I referred to last week as having 
been sounded by the Miners’ Federation, has very quickly had a 
response on the employers’ side by the formation of a strong Defence 
Association of the coalowners throughout Lancashire and Cheshire. 
Hitherto, any really united action with regard to wages and 
labour questions has been extremely difficult, the South Lancashire 
Coalowners’ Association having no power to deal with such matters, 
whilst the leading colliery owners in the Manchester district have 
taken an independent line of their own, and the coalowners of 
West Lancashire have scarcely been sufficiently united to take any 
very strong and decisive action on their part. The result has been 
that the well-organised Miners’ Federation has had pretty much 
its own way for a considerable time past, but the recent 
arbitrary attitude taken up by the leaders of the Federation 
seems to have stimulated the coalowners to set about organising 
themselves for their own protection. The result has been the 
formation of a Lancashire and Cheshire Coalowners’ Defence Asso- 
ciation, by means cf which the Manchester and West Lancashire 
districts, together with the mining districts of Cheshire, for 
the first time, will be united for mutual support and protection, 
and for combined action in disputes and differences with the 
miners, and the regulation of wages and other matters, One of 
the first objects of the new Association is to secure a strong 
reserve fund, and each member is contributing one penny per ton 
onthe output of the respective collieries for this purpose, this 
payment being spread over three years, whilst in addition, further 
funds are to be raised by levies when requisite to meet any 
aggressive movement on the part of the Miners’ Federation, and 
to enable the Association to carry out any modification of wages or 
other matters connected with the trade that may be considered 
necessary. The establishment of this Association at the present 
time may be regarded as another indication that some reduction 
in the present rate of wages will before very long come to the 
front, and the colliery owners of Lancashire and Cheshire are 
putting themselves in a position to enforce such reduction, which 
will inevitably meet with the strongest opposition on the part of 
the Miners’ Federation. 

The business being put through on the Manchester Iron Exchange 
on Tuesday was again only of very small weight, and the attend- 
ance scarcely up to the average. The increasing scarcity of 
Middlesbrough iron, which is of necessity throwing consumers on 
to other descriptions of iron, tends to harden prices for some of the 
district foundry brands ; but the amount of buying going on is very 
limited, and the extraordinary feature of the market is the con- 
tinued weakness of Scotch iron, which is offered by merchants at 
considerably under makers’ quotations, whilst some of the leading 
brands are offering in this market at exceptionally low figures. 
Lancashire makers of pig iron are moving off their present very 
limited production in deliveries to regular customers, and their 
quotations remain at abcut 44s, 6d. for forge to 45s, 6d. for foundry, 
less 24, delivered Manchester. For district foundry brands of pig 
iron, prices have stiffened up slightly, Lincolnshire not being 
quoted under 45s, to 45s, 6d., and Derbyshires 48s. 6d., less 2}, 
delivered Manchester, with moderate sales reported at these 
figures, but forge qualities remain without improvement, Lincoln- 
shire not fetching more than 43s. 6d., and Derbyshire 45s,, less 24, 
delivered Manchester. With regard to Middlesbrough iron, only 
one or two makers have anything to sell in this market, and their 
quotations are about 48s, 10d. net cash, delivered Manchester, 
with ordinary truck irons not obtainable through merchants under 
about 47s, 10d, to 48s, 4d. net cash. Makers’ quotations for Eglin- 
ton remain at 48s, 6d., and for Glengarnock 50s, net cash, delivered 
at the Lancashire ports, but merchants are ready sellers at 6d. to 
$d. under these figures, 

Manufactured iron makers still report trade ina very unsatis- 
factory condition; in bars there is a moderate hand-to-mouth 
business doing, which is about keeping forges employed, and for 
the better qualities of Lancashire bars quotations remain at 
£5 17s, 6d., with North Staffordshire bars ranging up to about £6 
per ton; but there are one or two local makers prepared to sell at 
as low as £5 15s. per ton, delivered in the Manchester district. 
In sheets and hoops business is exceedingly quiet, and only 
possible at prices below actual cost of production, ordinary 
merchant qualities averaging £7 5s. to £7 7s. 6d.; and galvanising 
qualities £7 10s, to £7 12s, 6d., with the usual extras for doubles; 
whilst for hoops quotations remain at the Association list rates of 
£6 7s, 6d. for random, to £6 12s, 6d. for special cut lengths, 
delivered Manchester or Liverpool, 

In the steel trade a very firm tone, both as regards raw and 
manufactured material, is reported, with an upward movement in 
some instances, For good foundry hematites quotations remain at 
about 59s. to 59s, 6d., less 24, but for steel billets local makers 
have advanced their quotations 2s. 6d. per ton, and are now asking 
£4 lis, net cash, delivered Manchester. Steel plates are becoming 
very difficult to secure for anything like prompt delivery, owing to 
most of the works being stopped from one cause or another, and for 
prompt specification good boilermaking qualities could scarcely be 
got at anything under £7 10s. delivered to consumers in the neigh- 
bourhood of Manchester. 

In the metal market business is extremely quiet, and although 
there is no alteration in list rates for manufactured goods, makers 
are showing decidedly more eagerness to secure business, and there 
18 a weakening tendency in prices, Brass founders and copper- 
smiths report very little new work giving out, and some of the 
Principal establishments are getting very slack. 

' © condition of the engineering industries remains as reported 
‘ast week, In a few exceptional cases rather more activity is 
reported, but generally there is a continued decided slackening off, 
with contracts being completed, and only a very limited weight of 
new work in prospect, 
“ Was through the works of Messrs. Hetherington and Sons, of 
pcr sno the other day, and noticed several special designs in 
ae ine tools which the firm at present have in hand. One of 
ithe Was a special arrangement of a milling machine, adaptable 
— to a double saw or for horizontal milling. This tool has 
‘a eually cutee fora large firm of electrical engineers in 
the uth of England, and its chief object is the cutting out of 
wine in dynamo armatures, For this purpose it is fitted 
a double saw, by which two grooves can be cut simultaneously, 


the saws bei . na A r 5 
and the fe carried on a cross slide, the spindle being vertical 


orizontal, When not required as a double saw, the 








gone are so arranged that other tools can be substituted, and 
the machine is then adaptable for borizontal milling. Another 
eae tool in hand was an exceptionally strong planing machine, 
the noticeable feature of which was that in addition to two tools on 
the cross slide, and one on each upright, the machine is fitted with 
an extra upright along the side of the bed, which can be brought into 
use when planing the ends of objects which could not be brought 
between the uprights. I may add that the firm are taking up speci- 
ally a subject which has received recently a considerable amount 
of attention in this district in connection with the best form of 
gearing for mills where high speeds are required, In many 
quarters engineers are showing a decided preference for direct or 
main gearing, in place of rope gearing, which has for so long held 
the principal sway; and Messrs. Hetherington and Sons, who are 
now taking up the manufacture of main gearing, are making wheels 
of cast iron, with a special arrangement of teeth, that are to run 
at a far greater auedl thes has hitherto been attained in ordinary 
gearing of this description. Of course the chief consideration in 
applying main gearing for high speeds is the proper construction 
of the wheels, and the decided improvements which have been 
made during recent years in the manufacture of wheel gearing no 
doubt largely accounts for the returning preference for this method 
of transmitting power. 

The better qualities of round coal still move off fairly well for 
house-fire purposes, and are generally maintaining late rates, but 
the lower descriptions of round coal for iron-making, steam, and 
general manufacturing purposes are becoming more difficult to 
move, owing to the depressed condition of the principal coal-using 
industries, For house-fire coals quotations remain at about 12s. 6d. 
for best qualities ; 10s. 6d. to 11s, for seconds ; and 9s, to 9s. 6d. 
for common sorts, at the pit mouth, with, however, a slight 
weakening tendency on the top figures in some instances. For 
steam yon | forge coals prices in many cases are easier to the extent 
of about 3d. per ton, and at the pitmouth scarcely average morethan 
8s, to 8s, 3d. per ton, whilst forward contracts have been accepted 
at lower prices, The stoppage of so many of the cotton mills 
throughout Lancashire is necessarily throwing a good deal of engine 
fuel upon the market, and stocks are accumulating. List rates 
are nominally unchanged, but to effect clearance sales of surplus 
lots very low figures are taken, and prices are irregular. At the 

it mouth burgy may be said to average 6s. to 6s. 9d.; best slack, 
to 5s, 6d.; and common sorts about 3s. 6d. to 4s. per ton, but 
these do not represent the special prices taken in the open market. 

The shipping trade is rather irregular, a fair amount of activity 
being reported in some quarters, with little or nothing doing in 
otbers ; and the prices are easier, ordinary descriptions of steam 
coal being readily obtainable at 9s, 3d. to 9s. 6d. per ton, delivered 
at the ports on the Mersey. 

Barrow.—The same inactivity that has characterised the hema- 
tite pig iron trade for the past six weeks is still very much 
apparent. In the whole of the North of Lancashire and Cumber- 
land there are only six furnaces engaged in the production of pig 
iron, there being some thirty-four damped down and thirty-seven 
out of blast altogether. There is practically no business being 
transacted, as makers, generally speaking, are not in a position to 
bonk orders, having no coke to keep their furnaces in blast, and 
having cleared out all their available stores of iron, and things are 
now at a standstill, and the only move that can alter the position 
is the termination of the Durham strike, and then even many of 
the furnaces that were previously in active blast will be kept idle, 
as the work in hand is not of large bulk, and could soon be de- 
livered. Makers, however, who can sell are asking 50s. to 51s. per 
ton for parcels of mixed numbers of Bessemer iron, net f.o.b. 
Warrants have been freely changing hands, and prices have gone 
up to 49s, 3d. per ton net cash, and large decreases are still taking 

lace in the stores, which have been brought down to 92,118 tons, 
eri been reduced during the week by 5118 tons, and since 
January Ist by 51,969 tons, 

In the steel trade the business that is offering to makers is not 
large. At Barrow the plate, angle, and tin-plate bar mills are now 
at work. Efforts will be made to keep them going, as several 
buyers are in urgent need of deliveries of the orders they placed 
some time back. Shipbuilders’ material is in fair inquiry, and 
ship-plates are at £6 5s., boiler-plates at £6 12s. 6d., and angles at 
£5 15s. For rails the demand is lifeless, and heavy sections have 
been reduced 1s., and are now £4 4s.; light sections are at £5 1ds., 
and colliery rails at £6. The rail mills have not as yet been re- 
started. For tin-plate bars £4 10s. is the quotation, but new busi- 
ness is slow in coming to hand, but a fair amount of orders are 
held. Blooms are at £4 1s, 3d. for ordinary Bessemer qualities, 
but best hammered sections are at £5 1s. 3d. Hoops are at £7, 
slabs and billets at £4 5s, to £4 10s., and steel wire rods at 
£6 12s, 6d. to £6 15s., but all of these descriptions form very quiet 
trades, the demand being particularly small. 

Shipbuilders are busy, and are expecting new work to be added 
to their order sheet ; and marine engineers are also busy on the 
construction of engines for steamers, to be converted into triple 
and quadruple expansion engines; and boilermakers and iron- 
founders are pretty busy, 

Iron ore is a very quiet trade, and next tono business is offering, 
and 8s, 6d. is the current quotation for average qualities, net at 
mines, 

Coke is very scarce, and no East Coast coke can be obtained, the 
coke used being got from Burnley and elsewhere. 

The export shipping trade is very quiet. The shipments for the 
weck represent 12,967 tons, as compared with 17,402 tons in the 
same week of last year; a falling off of 4435 tons, The exports to 
date stand at 267,104 tons, as against 330,088 tons in the same 
period of 1891; a decline of 62,984 tons, 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 


THE condition of local trade continues far from satisfactory. 
Even in the coalfield the strike in Durham is not materially 
affecting the Yorkshire coalowners. Northern consumers had 
evidently made adequate preparations for the stoppage, and the 
collapse in orders has assisted to make their stocks sufficient up 
till now. A very serious falling-off is reported in the general 
demand for coal. Colliery proprietors find difficulty in disposing 
of their surplus output. It is therefore very easy to carry out the 
recommendation of the Yorkshire Miners’ Association that 
Saturday should become a whole holiday. The surface men, who 
are paid by the day, complain of the five days’ week as striking 
them with exceptional severity. They rarely receive over twenty 
shillings a- week, and the loss of one day’s wage means a 
reduction to 16s. 8d. Nor do they get that clear. There are 
levies for strikes, contributions to unions and clubs, &c. It is no 
wonder that they complain of the New Unionism. What they are 
= is barely enough to keep them out of debt ; there is nothing 
eft to put away against illness or old age. 

Rather more coal has been sent to London during the last ten 
days, owing to the excessively cold weather. The Southern demand 
has generally been stiffened on that account. I was over a large 
portion of the central coal-field in this district, and noticed an un- 
usual number of loaded wagons on the various lines of railway com- 
municating with the South. Silkstones are now making from 11s. to 
12s, per ton ; soft coal, from 10s. 3d. to 10s, 6d. per ton ; thin seam 
ranging from 8s, 6d. to 9s. per ton ; these are pit prices. Locally, 
quotations are weaker, and householders who laid in heavily prior 
to the stop week, or paid the famine prices imposed during that 

riod, are regretting they did so, The shipping season may open 

riskly any day now, and that will stimulate the coal industry. 
At present an average tonnage of steam coal is being sent to Hull, 
Goole, and Grimsby. Locomotive and gas coal has been in good 
demand of late, the prices being about the same as those 
arranged for by contract. Coke is more freely called for, owing 





to the cessation of supplies from Durham. Yorkshire sorts are 
being made to serve for purposes for which it has long been thought 
Durham coke was indispensable, 

The steel works are embarrassed for lick of hematites, and unless 
supplies are shortly forthcoming employment will have to be still 
further restricted. There will ee little difficulty in doing this, as 
orders my omg at present to be practically suspended. Consumers 
seem to have ceased to consume, and the working results will come 
out very badly at the end of the next quarter. Still, iron appears 
to be coming from the stores very regularly in 5000 and 6000 
tons a week. Had business been at all good, the stocks of hema- 
tite in the stores—some 90,000 tons—would have been exhausted 
very — But there is no spirit in the iron market, all pur- 
chases being limited to immediate requirements. A fair trade is 
reported in Swedish Bessemer steel. The crucible steel houses are 
quieter, and the output is being considerably reduced, se 
in the secondary grades. A poor business is being done at the 
rolling mills, where employment has been restricted since Easter. 
At these mills the quantity of steel sent in to be adapted for 
finished manufactures bas fallen off in all branches, so that the de- 
pression is widespread. Business isalso reported quiet at thetiltsand 
forges. Even the railway material trade, which has been so buoy- 
ant for many months, is now beginning to feel the pinch, Rail- 
way wagon and carriage builders find that the home companies, in 
anticipation probably of diminished traffics, are withholding 
tenders, and there is little hope of any early revival in the great 
South American demand. Workmen in the railway material 
branches are now on short time at some of our chief establish- 
ments. The feeling in this district is decidedly gloomy. Work is 
attenuating at home; foreign markets are being closed; competi- 
tion in the colonies gets keener; capital and labour are most anta- 
gonistic at a time when they ought to be most friendly ; and, to 
complicate matters still further, the General Election casts its 
shadow over industrious England. There will be very little done 
until that period of unrest is over. 

The cutlery manufacturers report less work allround. A leading 
firm has this week put their men and girls on short time. Common 
qualities of goods have been little asked for since the McKinley 
Tariff Act came into operation, and now the call for high-class 
wares is very dull indeed. The departments least affected are 
razors and scissors, though even here there are many people idle or 
employed only a day or two a-week. The falling off in the cutlery 
trade affects of course the firms that provide hafting material, with 
the result that the ivory trade is now quieter than it has been for 
years. Stag and other horns are little wanted, and every order is 
fought for with the keenest competition—a farthing a dozen some- 
times deciding to whom it shall be given. In best scales the pearl 
cutters are doing fairly well ; common qualities are not required, 
the collapse of the German business with America having destroyed 
that trade, 

The members of the Chesterfield and Midland Counties Institute 
of Engineers, and the Midland Institute of Mining, Civil, and 
Mechanical Engineers, held a joint meeting at Sheffield on Tuesday. 
The subject considered was that of colliery haulage, on which 
papers were read. Prior to the meeting, visits were paid to the 
Aldwarke Main, Thrybergh, and Kilnhurst collieries, where the 
—- system in operation was inspected. Mr. A. H. Stokes, 
her Majesty’s Inspector of Mines for Derbyshire, was present, and 
spoke on the uses of electricity in coal mines, particularly in regard 
to pumping and hauling, the difficulties formerly experienced 
having, he said, now been got over. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


PROSPECTS of business are decidedly more satisfactory this week 
than they have been for a long time past, for though the Durham 
miners’ strike has not terminated, there seems to be a general 
opinion that it will not last much longer, and it is that which now 
influences the iron market. Up till the commencement of the 
strike the action of the London Pig Iron Syndicate was the great 
factor in regulating the prices, but the strike has overshadowed 
that, and we never hear anything of the doings of the syndicate. 
Their policy is not to sell at present, for the uncommon cheapness 
of money makes it easy for them to hold iron, and furthermore 
there is a chance of prices going up, for there is a decidedly 
better demand for Scotch iron both for home consumption and for 
export, while the stocks are being steadily reduced. The tendency 
of prices is therefore upwards, both in this district and in Scotland, 
but more particularly here. 

As far as regards the colliers’ strike the chances of their gaining 
a victory over the coalowners appears to be more remote than 
ever, and a prolongation of the stoppage of work, while it cannot 
do much harm to the employers, will be felt with extreme severity 
by the miners, who have now been out eight weeks, and have 
begun to suffer great privation. This week the Federation Board 
have somewhat changed their policy. When the strike commenced 
they thought they would sooner conquer the masters if they made 
the stoppage of work universal, and accordingly they decreed that 
not only must those miners cease work who were at the collieries 
belonging to the Durham Coalowners’ Association, but also those 
at the pits of owners unconnected with that Association, even 
though these latter owners were willing and anxious to keep their 
men on at the old rates of wages, and in some cases even an advance 
was offered. But the miners’ leaders were inexorable, and all were 
commanded to comeout, anarrangement which never beforeobtained 
in any previous struggle. They have been out eight weeks, and 
still the masters are not likely to ‘‘ knuckle under.” The executive, 
therefore, begin to perceive that they made a gross mistake in 
tactics, and that it would have been preferable to have allowed the 
miners at the non-associated collieries to have kept at work. It 
has therefore been resolved that the miners at the forty-five non- 
associated collieries should go back to work, and in doing so they 
would be enabled to assist those at the 150 associated collieries in 
prolonging the strike. It was thought that some of these asso- 
ciated coalmasters might also secede from the association, and so 
undermine its stability. But the miners have found out that there 
is another side to this question. It was all very well to decide to 
go back to work ; they seemed to think that the matter rested with 
them alone, and that the pits would be open to them whenever 
they chose to return, They have, however, discovered their error, 
for the bulk of the non-associated owners have met, and 
decided that before the men can be allowed to go in they must 
agree to submit to a substantial reduction, not less than that 
which may be arranged in connection with the associated pits, 
This turned the tables on them, for they had expected to walk in 
at the old rates of wages. They must have been rather unsophis- 
ticated to think that the owners would permit this. It was all 
very well to get the old wages if they had kept at work, for then 
the master might have recouped himself out of the extra prices 
and extra demand that would rule while the other collieries were 
stopped. But when they had put the employer to the expense of 
stopping and of keeping stopped for eight weeks, depriving him 
thus of making any profits, it was hardly likely that the old rates 
would be continued. e men would not consent to re- 
commence operations on these terms, and so the non-asso- 
ciated pits, with the excepticn of half-a-dozen small places, 
remain idle. This is regarded as the last the 
Miners’ Federation Board have to play, and as it has failed, an un- 
conditional surrender cannot be long delayed. There is no likeli- 
hood of the owners withdrawing their claim for 10 per cent. reduc- 
tion. The Miners’ Federation Board have issued a querulous and 
acrimonious circular giving an account of their interview with 
the employers last week, and in this they charge the employers 
with deliberately insulting them. Their statements, in fact, are so 
one-sided that the secretary of the Coalmasters’ Association has 
warned the public against accepting them as accurate. The 
Federation has also issued a second appeal to the United Kingdom 
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**for funds to assist them in carrying on the struggle,” and now 
that they see their case is hopeless they appear anxious that the 
dispute shall be settled by arbitration, though the miners have 
refused that method of adjustment all through, 

The demand for pig iron is somewhat stronger, and prices are 
tending upwards. on. makers, No. 3 Cleveland G.M.B. cannot 
be obtained under 40s. per ton prompt delivery, and merchants 
whe sold last week at 38s. 6d. raised their price to 39s. on 
pene 39s. 3d. on Tuesday, and 39s, 6d. on Wednesday. The 
probable early termination of the strike has been the chief factor 
in bringing about this rise, but a good influence has also been 
caused = the extraordinsry decrease reported in the Ironmasters’ 
April stock returns—74,963 tons. Middlesbrough warrants have 
advanced from 38s. 8d. to 39s. 44d each. No. 4 foundry, and 
grey forge cannot be had under the same price as No. 3, because 
the stock is so small, and none is being made. There is no grey 
forge to be bad from the warrant stores, and none is in merchants’ 
hands, so that consumers have to go to the makers, whose total 
stock of all qualities is less than 59,000 tons, or not much more 
than a week’s make. There is no price for local hematite, for the 
stock is exhausted, and the little that is made is not availa- 
ble for sale. It is stated that the Committee of Inspection 
in the estate of Messrs. Downey and Co., have received 
an offer to purchase the Lackenby Ironworks, and the 
Stanghow Ironstone Mines are also likely soon to find a purchaser. 
In connection with this matter it is interesting to note a circum- 
stance which isof rare occurrence in these days of gigantic works, 
when an employer comes very little in contact with his men. So 
= is the esteem and respect with which his workmen, both at 

kenby and Stanghow, regarded Mr. Downey, that when mis- 
fortune overtook him, they offered if it would be of any service 
to him that they would work a week for nothing. . Downey 
was no less respected by his colleagues in the iron trade of Cleve- 
land, and they have taken a practical way of indicating their 
appreciaion of his worth. 

The demand for finished iron is rather better, and the produc- 
tion has increased ; though there are still only about half-a-dozen 
works in operation in the North of England. Of twelve large works 
in Stockton and South Stockton only two are running, and they not 
fully. The three steel works on Teesside are entirely idle, indeed 
the gigantic Eston Works have been stopped for nine weeks. Only 
two works in the North of England—those of Messrs. Dorman, 
Long, and Co., Middlesbrough, and Messrs. Fry, Ianson, and Co., 
Darlington—have been able to keep in full operation throughout 
the strike. Next week it is expected the —— Rolling Mills of 
Messrs. John Hill and Co., Middlesbrough, be re-opened, an 
arrangement having been made whereby the men accept lower 
wages, so that the employers may be recouped some part of the 
loss incurred in obtaining Sonth Yorkshire coal. Such a proposal 
was made to these men a month or five weeks ago, but they were 
not then prepared to agree to it. The West Hartlepool Iron and 
Steel Works have resumed full employment this week, and have 
over 1000 men engaged. 

The strike of engineers, which lasted thirteen weeks on the Tyne 
and Wear, terminated last week, but over 3000 of the men still 
remain idle, because the masters cannot find employment for them, 
trade having fallen off so much in the district since the strike 
commenced, a lot having been driven away because of the difficulty. 
This state of affairs was only what was to be expected. The 
arbitrators appointed Ls the employers, plumbers, and engineers 
have chosen T. Willis Chitty, a barrister on the northern 
circuit, as umpire, and he has accepted. 

Mr. William Brown, who has been with the firm of R. and W. 
Hawthorn for twenty-seven years as outside manager, is about to 
become r for Sir William Siemens and Co.’s works at Wool- 
wich, and will be succeeded at Messrs. Hawthorn’s by Mr. Beddon. 
The agents and foremen on Saturday presented a testimonial to 
Mr. Brown. 

This week the fight about the rating of the ironmasters’ district 
at Middlesbrough is going on before the House of Commons Com- 
mittee. The Corporation are endeavouring to get rescinded an 

ment which they entered into with the ironmasters in 1866, 
whereby the works in the district named should only pay quarter 
rates instead of full rates to the borough fund. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE Glasgow iron market was closed on Monday owing to the 
bank holiday. On Tuesday business opened very quietly. There 
has been comparatively little demand since, but prices of warrants 
have made some advance on account of the prolongation of the 
dispute in Durham. For Scotch warrants there has been scarcely 
any inquiry, and the nominal price is 40s, 114. cash. Cleveland 
iron has sold about 39s., and hematite 49s. cash. 

The prices of makers’ iron are as follows:—G.M.B, at Govan, 
Nos. 1 and 3, 42s.; Monkland, No. 1, 44s.; No. 3, 42s.; Carnbroe, 
No. 1, 44s.; No. 3, 48s. ; Clyde, No. 1, 48s.; No. 3, 47s.; Gart- 
sherrie, Summerlee, and Calder, Nos, i, 50s.; No. 3, 48s.; Lang- 
loan, No. 1, 51s.; No. 3, 48s,; Coltness, No. 1, 53s. 6d.; No. 3, 49s.; 
Glengarnock, at Ardrossan, No. 1, 50s. 6d.; No. 3, 488, 6d.; 
Dalmellington, No. 1, 48s.; No. 3, 47s.; Eglinton, No. 1, 47s.; 
No. 3, ; Shotts, at Leith, No. 1, 52s. 6d.; No. 3. : 
Carron, at Grangemouth, No. 1, 55s, 6d.; No. 3, 48s. 6d. 

The shipments of pig iron in the past week have been 4132 tons, 
compared with 5379 in the co mding week of 1891. The 
United States took 200 tons ; C: a, 927 ; South America, 230 ; 
India, 80; Australia, 180; France, 65; Germany, 406 ; Holland, 
367 ; Belgium, 53 ; other countries, 235 ; the coastwise shipments 
being 1388, against 1662 in the same week of last year. 

Since last week an additional furnace has been put on ordinary 
iron, and one has been withdrawn from hematite, the total number 
now blowing in Scotland being seventy-seven, compared with fifty- 
seven at this time last year. 

There is a quiet business in hematite ore, the arrivals of which 
have, however, been recently very large. The demand has 
slackened off considerably, and yet the improvement in prices and 
the reduction in pig iron stocks in the North of England are rather 
encouraging to the makers of hematite pig. Among the latest 
contracts for ore is one of 10,000 tons, fixed a few days ago from 
Bilbao to Glasgow, for delivery up to the end of the present year. 
The charge for freight in this case is 5s. 74d. per ton, current rate 
for spot cargoes bei 


> > 


being 5s, 3d. 

During the past week there was shipped from Glasgow locomo- 
tives to the value of £7586 ; sewing machines, £19,221 ; machinery, 
£4748 ; steel goods, £15,000; general iron goods, £21,140. 

The finished iron trade continues quiet, although some makers 
report a little more inquiry than of late. The bar trade is onl 
ee ee ; the home inquiry is dull, and althoug 
there has been a little more doing in the export branch, makers 
find it very difficult to keep their works steadily employed. There 
is a rather better inquiry for sheets. The lowest grade of common 
bars is quoted £5 15s,; second grade, £6 ; highest grade, £6 2s. 6d., 
best bars ranging from £6 5s. to £6 12s. 6d.; angles, £5 12s, 6d.; 
sheets, £7 7s. 6d., all less the usual 5 per cent. discount. 

The steel trade has been quite disorganised owing to the wages 

uestion. Messrs. Colville, of Motherwell, have arranged with 
their workmen, who have accepted a reduction of 10 per cent., 
the employers promising to raise wages again as soon as they are 
able to do so by the state of trade. Negotiations have been pro- 
ceeding this week at the works of Sines Hietetinan, of Parkhead, 
where a settlement is also confidently anticipated. The greatest 
difficulty has been experienced by the Steel Company of Scotland, 
and this seems to arise from the fact that the company had con- 
tinued to pay very high rates after their competitors, both in 
England and Scotland, had obtained material abatements of 


The prices of steel are nominally unchanged, being quoted on 





the basis of £6 2s. 6d. to £6 5s. for Siemens ship-plates, less 
5 percent. discount for delivery in Glasgow district. e basic steel 
works are well employed on structural material and plate iron for 
the Colonies. 

The supplies of coals have been be abundant, and prices are 
again easier. Splint has been specially apne owing to the 
stoppage of some of the steel works, and the supplies of dross are 
so heavy that prices are being much cut by competitors for busi- 
ness, Steam coal is quiet in consequence of the depression in the 
shipping trade. Large quantities of coals are lying in trucks on 
the railways, so that it is difficult for coalmasters who have 

rompt orders to obtain sufficient wagons to fulfil them. Prices at 
ame are:—Main coal, 7s. 6d. to 7s. 9d.; splint, 8s, 3d. to 8s, 6d. ; 
ell, 8s. 6d.; steam, 10s. to 10s, 3d. 

The colliers’ wages were reduced 6d. per day on Monday over a 
large part of the west of Scotland. Many of the miners were idle 
a icie. and resolutions were carried protesting against the 
reduction, and offering to confer with employers as to future 
action. The proceedings at the meetings of the men showed 
clearly enough that they regarded the reduction as inevitable, and 
that they are afraid further reductions may follow, unless trade 
should improve or the output be restricted. 

During April there were launched from Clyde shipyards 30 new 
vessels with a total tonnage of 36,743. The output for the four 
months is the largest in the same period for at least fifteen years, 
consisting of ninety-eight vessels aggregating 127,176 tons, against 
ninety of 111,288 in the first four months of 1891. Only about 
10,000 tons of new orders were placed in the course of the month. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

THE coal trade seems likely not to ‘tumble down” as some 
have predicted. Doubtless the Durham strike is acting favourably 
upon the Welsh coal trade, and even should a settlement occur 
there, it must be some time before trade will be diverted again 
from its new channel. For the week ending Wednesday last the 
shipments of coal from the ports of Cardiff amounted to 277,349 
tons. Of this large and gratifying total the Bute Docks con- 
tributed nearly 169,000 tons. 

During the past week, with all the difficulties to contend with 
amongst the dockers at Swansea, close upon 29,000 tons were 
dispatched. Newport, especially in coasting, did well. Substantial 
coal orders have been secured of late, the moderate figures now 
asked—compared with those a few months ago—tempting business. 
I hear of one Indian order for 90,000 tons, extending over a 

riod. Last week a fine steamer for India came in the Roath 

in; tonnage 7000. 

Prices still continue to show that the decline has been, for a 
time at all events, arrested. Steam coal mid-week at Cardiff was 

uoted as follows :—Best steam, 12s, 3d. to 12s, 9d.; seconds, 11s. 

. to 12s.; inferior, from 10s. 9d.; small steam, 6s. 3d. to 6s. 6d. 
House coal is as firm as ever, best selling at 13s, 9d. to 14s,; No. 3, 
Rhondda, 12s. 9d. to 13s.; brush, 9s. 9d. to 10s.; small, 8s. to 
8s. 3d. Both small steam and bituminous are looking up; 
coke continuing in improved demand. Present prices for coke at 
Cardiff are, furnace, 19s. to 20s.; foundry, 23s., with an upward 
tendency. Swansea prices, furnace, 21s. to 22s.; foundry, 24s, to 
25s. Patent fuel at both places, 11s, 6d. to 12s., and a moderate 
business doing. Swansea, no doubt, would have exported more 
freely, but for the question of labour difficulties. As it was, 
850 tons wert to France, 600 to Spain, and 600 to Italy. 

Lianelly, which is creeping into position as one of the important 

Welsh ports, is being followed industriously by Porthcawl, which 
shipped 5000 tons of coal last week, and received 4000 tons of iron 
ore, &c. 
The steel trade is showing a little more life, and it is expected 
that steel bar orders, which had begun to fall off at several of the 
works, will increase. Rails, too, are in better demand, though I 
have not been able to verify some of the rumoured foreign orders. 
Both here and at Barrow there is a ‘‘ talk” of Java orders for 
rails, and a “ hope” of China orders. Last week a cargo went to 
Singapore, and some increased consignments for the Great Western, 
which is on the eve of converting the broad into the narrow gauge 
from Cornwall up. 

Sir Daniel Gooch, in his autobiography, which is now being 
noticed by the press, refers to his having worked at Tredegar 
Works. This was at first in the fitting shop, and two of his friends 
are still living, one holding an important position in the Cambrian 
Railway. He was much liked by his fellow-workmen, who took 
great interest in his advancement. 

Mr. W. G. Dowden, principal accountant at Blaenavon Works, 
has been appointed general manager in the place of Mr. J. 
Worton, deceased. 

a pig is fluctuating a little from about 41s.; market quiet. 
No. 3 Middlesbrough, from 39s, 14d.; hematites, from 49s, 24d. 
The quotation of half-pence in pig of late shows the keenness of 
the trade. Tendency is regarded as upward. Welsh works are 
making and stocking; always a promising sign. Mid-week, 

uotations on Swansea Exchange were as follows :—Welsh bars, 

5 5s. to £5 9s. 6d.; sheet iron, £6 10s. to £7 10s.; sheet steel, 
£7 10s. to £8 10s.; steel rails, heavy, £4 to £4 5s,; light, £5 5s. to 
£5 7s. 6d. Bessemer steel :—Blooms, £4 2s, 6d. to £4 5s.; tin- 
plate bars, £4 10s, to £4 12s. 6d.; Siemens, £5 to £5 2s. 6d. 

Swansea exports, coal and tin-plate, have been affected by the 
strike, but this week about 130 free labourers are at work, and 
mete is an expectation that a peaceful arrangement will be brought 
about. 


ut. 

The tin-plate trade has some features of hopefulness about it. 
Buyers are not without orders, and press for lower quotations, 
which are firmly resisted, and it is made pretty clear to those 
tendering business at low rates that makers will stop mills before 
accepting. I expect next week will show good totals. The 
a is gaining ground that the American ‘‘ scare” will prove 
to be a small affair. Once get a revision of the tariff, and it is 
possible the Americans will be constant large buyers of black plate, 
they doing the tinning. Quotations this week for tin-plates are the 
following :—Iron cokes, 11s, 9d. to 12s.; Bessemers, 12s, to 12s, 3d.; 
Siemens, 12s. 3d. to 12s. 6d.; ternes, 23s. to 24s. 6d.; best charcoal, 
13s, 9d. to 14s. Block tin is at £93 17s, 6d. to £94 7s, 6d. The 
make last week at Swansea was 58,143 boxes ; exports amounted to 
54,542; present stock is 246,560 boxes. A large steamer is at 
present loading plates for Batoum, and cargoes are booked for 
America, Hamburg, and Genoa, 

Iron ore is rather quiet again. Rubio is quoted in Cardiff at 
lls. 3d. Pitwood is in demand at 15s. 

I am glad to record a satisfactory result of the ballot taken 
for and against a weekly holiday in the coal trade. The decision 
of the colliers was strongly against it. At Mountain Ash the total 
number in favour amounted to 354, and against 1121, giving a 
majority of 767. 

Notice has been given to the colliers at Rudry, Caerphilly, of a 
stoppage of contracts at the end of the month. This will affect a 
large number. 

An attempt is being made to reorganise the Dockers’ Union in 
Cardiff. A meeting has been held, members referring to one 
another as ‘‘ Brother,” in the manner of friendly societies. One 
speaker in urging the audience to join the union advised secrecy. 
**They were to be as wise as serpents, and as harmless as doves, 
or they would get sacked at the docks,” 

inst the interests of the 


The crushing of the last confederacy ag: 
port and was very complete, thanks to Sir W. T. Lewis. 
n remarked in connection with the last great strugele, 





It has 
that from the tact and general ability shown by Sir William, he 
would, had his position been in the army, have gained equal 
distinction to what he has done in the industrial world. I am 
pees Ay hear that he has returned from a health trip much 

ne . 

Taff Vale shares are harder; ordinary are now 71}; share 





ey 
———— 


market generally is improving, Last week Taff Vale showed an 
increased revenue of £1298, 

strike of colliers is on in the Garw Valley, and 300 men are 
idle. 

The Cardiff Building Strike is now an accomplished fact, but 
negotiations are going on, and there are hopes, if a ballot takes 
place, that work will soon be resumed. Unfortunately the same 
class of labour is showing signs of discontent in other places, such 
as Aberavon ; by masons also at Llanelly, carpenters at Haverford 
West. At Cardigan there is a strike of tailors on, Tho 
copper strike at Llanelly is ended. It is probable that as a result 
the number of furnaces will be reduced. 

Boiler offences are on the increase. This week two men, em- 
ployed at the Aberdare and Merthyr Colliery, Hirwan, were 
charged with not keeping a proper supply of water in the boilers, 
An explosion was just averted. They were fined £1 each, or g 
month’s imprisonment. On Saturday, at Merthyr, an engineman 
at one of hits Plymouth levels, for neglecting the ventilation 
was fined 10s. ‘ 

A meeting of the sliding scale and executive of the Miners’ 
Federation was held at Cardiff this week under the presidency of 
Mr. Abraham, M.P. With regard to the new Mines Bill anda 
suggested clause rendering it illegal to use any explosive in a pit 
until three months after any gas has been detected, it was 
agreed that the present regulations were sufficient. A letter was 
read from Durham in the form of an appeal for financial aid, and 
it was decided to place it before the colliers of South Wales and 
commend it to their notice, 








NOTES FROM GERMANY. 


(From our own Correspondent.) 


A PARTIAL and irregular kind of activity has this week been 
observed in the general iron rong’ over here, some works bein 
fully employed, even to briskness, while others producing the very 
same articles, could barely manage to keep their concerns going, 
This, and also the fact that in no case has an advance in prices 
been obtained, shows clearly enough that the improvement in the 
trade is neither as general nor as substantial as might be desirable, 
In the condition of the Silesian iron market no alteration of any 
moment can be noticed since last week. The improved state of 
the pig iron as well as of the finished iron trade has, on the whole, 
continued. There is, however, still much left to be desired, both 
as regards prices and demand. 

Austro-Hungarian iron business has remained quiet upon the 
week. Demand and sale may be looked upen as normal for this 
time of the year. There is, as yet, very little life stirring in the 
building line, and that is regarded as one of the causes for the 
general stagnation in the finished iron trade. While for plates, as 
well as for wire, a fair demand is coming forward, bars are but 
weakly inquired for. In Bohemia the condition of the iron 
industry is reported as being in rather a better state. 

On the French iron market a pretty favourable tone is generally 
maintained. In Paris bars are firm at 160f. p.t.; girders, 170f. p.t. 
The construction shops continue well employed, chiefly on railway 
rolling stock. The Compagnie Dietrich, in Luneville, has lately 
received orders for no less than 1800 wagons, while another order 
for 500 sets of axles is still holding out. 

The weakness in the Belgian iron trade continues unabated. 
Very few orders, and those at unremunerative prices, are still the 
order of the day. The rolling mill convention has been re-con- 
stituted on the 20th of April, but the endeavours of the Belgian 
plate mill owners to bring about a syndicate has failed. 

In the Charleroi district pig iron is quoted 45f. p.t. On the 
4th of May 15,000t. heavy rails and 2800 t. appurtenances will be 
given out by the Belgian State Railways. Further orders for 
fifteen locomotives and 140 wagons are holding out. According 
torumour the works of Sclessin will go over to Angleur with the 
lst of May. The production of pig iron will be limited by-and-bye, 
and the works will be turned into a steel works. 

A statistic just published shows the average price for blast 
furnace coal to have been, during the first quarter, 12f. p.t.; for 
good forge quality it was 51f.; for bars, No. 1, 120f.; plates, No. 2, 
182°50f. p.t. Thus the relation of prices for coal and for bars, 
which was in 1880 to 1888 as 1 to 12 and 1 to 15, now stands as 
lto 10. Pig iron is as 1 to 2°35; in 1880 it was as 1 to2‘98. The 
proportion between the prices of coal and of plates is as 1 toll, 
while in the years above mentioned it was 1 to 15 and 1 to 20, 

On the Rhenish-Westphalian iron market pig iron continues in 
limited request, generally speaking. As regards prices they are 
reported as being much too low, compared to those of the raw. 
material. According to the latest statistics the total production of 

ig iron in Germany, including Luxemburg, was for the month of 
a, 1892, 413,644 t.; of which 161,169 t. were forge pig and 
spiegeleisen, 34,668 t. Bessemer, 169,593 t. basic, and 48,214 t. 
foundry pig. In March, 1891, the production was 370,018 t.; in 
February, 1892, it amounted to 378,700 t. From January Ist to 
31st of ok, 1892, 1,200,719 t. were — against 1,050,033t. 
for the same period the year before. On the malleable iron market, 
the improved tendency of former weeks has been fairly-well main- 
tained. Bars, for instance, have been in decidedly rising demand. 
Girders also are briskly called for on the whole, but prices leave 
almost no profit. Most of the Rhenish-Westphalian plate works 
are in regular activity; but here, also, prices continue to be 
unremunerative. A slight improvement in the employment of the 
sheet mills has been noticed of late, and a somewhat stiffening 
tendency in prices may be regarded as the consequence of it. 
Foundries ro machine factories are in quiet, but pretty regular 
employment ; while the wagon factories continue well supplied 
with orders for railway requirements. 

Two of the leading firms in the German iron industry, Stumm, 
of Neunkirchen, and Krupp, of Essen, have been honoured by an 
Imperial visit to their works. Both gentlemen have long heen 
distinguished for their efforts to remain in amicable relations with 
the hands employed by them, and in many respects both masters 
and men of the two establishments are setting a bright example. 

Most of the continental capitals have now experienced the 
terror and the destruction caused by repeated explosions of 
anarchistical origin. As troubles of this kin ey el begin and 
grow in France, then soon oe to kindred Belgium, there is 
always a fear that Germany being within easy reach, those dark 
characters which have, on account of their misdeeds, been ex- 
pelled from their own country, will carry out their criminal designs 
in this neighbourhood. It is to be hoped, however, that the 
German authorities will be found watchful, and in case of need 
have both strength and firmness to deal with outlaws. 

From official statistics it cygente that ihe goods imported into 
Italy in the first quarter of 1892 were in value less by twenty-two 
million lire, but the Italian goods exported to other countries In 
value more by twenty-seven million lire than during the same 
period of the preceding year. . 

The Austro-Hungarian Government is preparing the necessary 

reliminary steps for extending and finishing the Bosnian Railway 
sy which are gradually to reach the coast. 








NavaL ENGINEER APPOINTMENTS,—The following appointments 
have been made at the Admiralty :—Fleet engineers: Jobn L, 
Stevenson, to the Abyssinia; William Micklin, to the Minotaur 
and Peter Colquhoun, to the Victory, additional, to date Apr 
28th. Staff engineers: John Pitt, to the Barfleur; James 
Gilbert, to the Conqueror; and George M’Ewan, to the <7 
Prince, to date April 28th. Assistant engineers: Arthur a 
Bolton and G. H, Stainton, to the Narcissus, undated ; Biches 
W. Mortell, to the Nile; and Henry C, Rush, to the Sans Pareil, 
to date April 14th. Probationary assistant engineers : = 
R, Seaton, to the Victoria; Hubert J. Clegg, to the Edinburg); 
to date April 14th, 
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AMERICAN NOTES. 


(From our own Correspondent.) 
New York, April 28th, 1892, 


TraDE conditions continue unsatisfactory. 
The steel rail trade has shown very little im- 
rovement. Makers think that a demand for 
rails will develope in the early summer because of 
the enormous requirements for contemplated 
roads that must be presented by that time. ‘The 
projection of railroads continues, but for some 
reason orders are not placed, and there seems 
to be a lack of earnestness in the matter of 
ushing through a good deal of talked of work. 
Prices are 30 dols. The newspapers are givi 
telegraphic accounts of the consolidation of a 
number of southern furnaces, but until these 
reports can be verified, it would be well to defer 
comment upon the probable effect of such a com- 
bination on the iron trade. Prices continue very 
low in all branches of the iron and steel trades, 
and it is not probable that any improvement will 
take place within two or three months. Rail: 
requirements are not large. a iron is selling 
at 14 dols. at tide water, and No. 1 at 16 dols, 
Merchant iron is at 30 dols. to 35 dols. per ton 
net. Steel billets have sold in large blocks at 
93 dols. in Western markets, and 25 dols. in 
Eastern. 








NEW COMPANIES. 


TE following companies have just been regis- 
tered :-— 
Lowestoft Net Works, Limited, 


This company was registered with a capital of 
£15,000 in £1 shares, to acquire the fishing-net 
and cooperage works situate in the Clapham-road, 
Lowestoft, and to carry on and extend the same 
in al! its branches. 

The number of directors is not to be more than 
seven, The first are: T. Davies, D. Gulland, 
and A. B. Hudson, Qualification £250. Remu- 
neration £150 per annum, divisible. 





Sandgate Hill Lift Company, Limited, 


This company was registered with a capital of 
£6000 in shares, to uire certain lands at 
Folkestone and Sandgate, Kent, and to establish 
tramways, lifts, &c., thereat, with a view to pro- 
viding better communication between Folkestone 
and Sandgate. 

The number of directors is not to be less than 
six nor more than twelve. The first are J. 
Sherwood, J.P., G. L. Hart, W. Fowle, W. B. 
Radford, G. Spuzen, 8. Penfold, J.P., R. J. Fyn- 
more, D, Baker, W. Medhurst, F. Ralph, and G. 
Peden. Qualification £50, Remuneration to be 
determined by the company in general meeting. 


Waverley, Limited, 

This company was registered with a capital of 
£75,000 in £1 shares to acquire the patent rights 
business and goodwill of Edward S. Higgins an 
H. C, Jenkins, and also an invention relat to 
ee in typewriters, and to develope 
and turn to account the same in such manner as 
the company may deem expedient ; also to carr 
on busi as hanical and electrical engi- 
neers, stationers, &c. The first subscribers 
are :— 


A. W. G. Ranger, 17, Fenchurch-street, B.C. 

E. 8. Hi , 6, Thorburn-square, a — 
F. Allen, Warrington House, Duppas Hill, Croy- 
- “a as 





rare wea ee ee ee 

. O. Jenkins, 99, lverson-road, Hampstead 
iN. Douney, 207 Brixton-road, 8.W... .. .. 
J, Allen, Suffolk House, Duppas Hill, Croydon .. 
H. —_ Warrington House, Duppas Hill, Croy- 
on oe ee " se. # oe Soe 


et 


The number of directors is not to be less than 
three nor more than five, the first being A. W. G. 
Ranger, E. 8. Higgins, H. C. Jenkins, and F. 
Allen. Qualification, 500 shares. Remuneration: 
Managing director, £750 per annum, with an 
additional £50 for each 1 per cent. after payment 
of 10 per cent. dividend ; chairman, £180 3 ordi- 
pre & irectors, £100 per annum each, with an 
additional £25 for each 1 per cent. after payment 
of 10 per cent. dividend. 





Automatic Rifle Syndicate, Limited, 
This company was registered with a capital of 
, in £1 shares, to carry into effect an 
agreement made between H. F. Woodgate and 
W. Griffiths of the one part, and B, Barry, on 
behalf of this company, of the other part, and 
generally to carry on business as manufacturers 
of and dealers in all kinds of firearms and 
“eens naval and military accoutrements, 


Most of the regulations contained in Table A 
apply. 


" Victory” Three-Stitch Sewing Machine Company, 
Lamited. 

This com was registered with a capital of 
£100,000, ay 21 shares, to carry into effect an 
spreoment made 22nd October between E. Kohler, 

» G, Bate, and F, K. Kempson of the one part, 
and J, W. Gaze of the other part, for the ac- 
quisition of certain patents, patent rights, &c., 
relating to improvements in sewing machines, to 
acquire the will of the business of the Com- 
bination Lock and Chain Stitch Sewing Machine 
and Attachment Syndicate, Limited, and gene- 
rally to carry on business as manufacturers of 
and dealers in sewing machinesin all its branches. 
The first subscribers are :— 


L. E. Blackwell, 55, Cheapside, B.C. .. .. .. 
F. G. Bate, 807, High oo ey Se) ia ag hata 
E. Kilby, 21, College-hill, Cannon-street, E.0. .. 
. W. Fricker, 14, Addiscombe-grove, Croydon .. 
H. Fleet, 4, ‘Toed, Clapton Rar aiccee 
©. W. Kirk, 188, Brecknock-road, N. .. 2... 
W. Allin, Florence Villa, Overhili-road, Lordship- 
lane, 8.E... . a sy he ee! eer, owe 
The number of directors is not to be less than 
two nor more than five. The first are L. E. 
Blackwell, F. G. Bate, and Colonel B. H. Martin- 
dale, C.B, Qualification, £100. Remuneration, 
£50 each per annum. ing director’s re- 
muneration to be determined by the company in 
general meeting, 





a 
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Smokeless Boiler and Engineering Company, 
Limited, 

This company was registered with a capital of 
£100,000, in £6 shares, to acquire from the Jack- 
son—British patents~-Company, Limited, certain 
inventions and letters patent for the United 
Kingdom and the Isle of Man, relating to 
improvements in gas-fired steam generators, in 
accordance with an agreement expressed to be 
made between the Jackson—British patents— 
Company, Limited, of the one part, and this com- 
~ of the other part, and generally to carry on 

usiness as boiler and furnace makers, mechanical 
engineers, machine makers, iron, brass, and other 
metal manufacturers. The first subscribers are : 
Shares. 

E. OC. Price, 109, Hanley-road, Crouch Hill .. 


W. H. Stentiford, 55, Amberley-road, Padding- 

P. W. Bullock, 22, Upper George-street, W... 

H. Warner, 21, Great Winchester-street, E.0. .. 

J. Aspinall, 84, Bowman’s-buildings, Edgware- 

M. Chidley, 22, Great Winchester-street :. 

H. T. Brickwell, 87, St. George’s-road, South- 
LONG? “ae Gs Gis “ua oa! ve as cae 


— ee Oe 


The number of directors is not to be less than 
three, nor more than seven ; the first being elected 
by the signatories to the memorandum of associa- 
tion; qualification, £200; remuneration, £250 
per annum each, with an additional £150 per 
annum for the chairman for the time being. 


Payne-Gallwey, Pickering, and Co., Limited, 

This company was registered with a capital of 
£20,000 in £1 shares, to adopt and pe into 
effect an agreement expressed to be made between 
H. F. Pickering of the one part, Swindells, Peel, 
and Co., Limited, of the second part, and this 
company of the other part, generally to carry on 
business as engineers and machinists in all its 
branches. 

Registered without articles of association. 





Western Counties Electric Light and Power Syndi- 
cate, Limited. 
This company was registered with a capital of 
£25,000 in £50 shares, to acquire the undertaking 
of electrical engineers now carried on by G. Par- 
fitt and Son. at Keynsham, Somerset, in accord- 
ance with an agreement made April 22nd between 
G. J. Parfitt and G. J. T. J. Parfitt of the one 
part, and S. F. Andrews, on behalf of this com- 
pany, of the other part, and generally to develope 
_ extend the same subject to certain modifica- 
ions, 
The regulations contained in Table A apply. 


Engineering Exchange, Limited. 

This company was registered with a capital of 
£10,000 in £10 shares, to establish an engineer- 
ing exchange in London, to disseminate useful 
information connected with the engineering busi- 
ness throughout all markets, and to augment the 
facilities with which said business may be carried 





on. 
With slight modification the regulations con- 
tained in Table A apply. 


T. Potter and Sons, Limited. 

This company was registered with a capital of 
£20,000 in £1 shares, to acquire the business of 
an engineer, iron and brassfounder, &c., now 
carried on by T. Potter and Sons at South Mol- 
ton-street, Oxford-street, and West End, Ham 

, in accordance with an agreement e 
April 19th between T, and H. A. Potter of the 
one part, and W. Howard of the other part, and 
generally to develope and extend the same. 

The number of directors is not to be less than 
three nor more than seven. The first are 
L, A. Withall, G. E. Saddler, T. Potter, jun., H. 
A. Potter, and E. Parr. Qualification £100. Re- 
muneration, £50 each per annum, with an addi- 
tional 10 ” cent. on the net profits after pa 
ment of 10 per cent. dividend, divisible; H. A. 
Potter as managing director, £200 per annum. 








Croydon American rm TIaundry Company, 
Limit 

This company was registered with a capita] of 
£10,000, in £5 shares, to acquire the undertaking 
of the Croydon American Steam Laundry Com- 

ny, and to carry on and extend the same in all 
its branches, 

Most of the regulations contained in Table A 
apply. 


Liverpool Steam Firewood and Timber Company, 
Limited, 





This company was a with a capital of 
£2000, in £1 shares. The object of this company 
is sufficiently indicated by the title; with a view 
thereto to carry into effect an agreement made 
10th poor ged between pa sg of the one 
part, and this company of the other part. 

Registered without articles of association. 








GoLDsMITHs’ INSTITUTE ENGINEERING SOCIETY. 
—This Society visited the shops of Messrs. James 
Simpson and Co., of Pimlico, and were shown 
the latest developments of the Worthington 
pump among other interesting work. Very fine 
samples were being erected, all of triple-expan- 
sion type, the smaller kinds being without cut-off, 
but the larger having automatic expansion. In 
the latter case the back cut-off valve is con- 
trolled by its own piston, while the main valve 
is controlled by that of the other engine. The 
compensating cylinder for high duty pumps is 
a contrivance of great interest for equalising the 
work given to the pumps when using the steam 
expansively. To do this, work is given to these 
cylinders during the first half of the stroke, and 
Fy _— the a. half, a levelling 
the hyperbolic diagram. ve e pumping 

lant was in course of conden, iving four 
irec + pumps in one casting, and capable of de- 
livering some sixty million gallons per day. i 
firm is renowned for its superior castings, most 
of whieh are moulded in loam. With this depart- 
ment of the works the visitors were especially 
interested, and noted some fine sand moulds, also 
especially some very intricate pump bodies in gun- 
metal. A vote of to Mr. Burton, who led 





the party, concluded the visit. 





THE PATENT JOURNAL. 
Condensed from “ ™ oy Oficial Journal of 
atents. 





Application for Letters Patent. 
*,*" When patents have been ‘‘ communicated” the 
name and address of the communicating party are 
printed in italics. 


20th April, 1892. 
7485. Wixpow Oxeaninc Devices, W. C. Morison, 


ymouth. 
7436. ImproveD GARDENING Apparatus, A, A. Muller, 


ndon. 

7487. Kuirrep Stockines, J. Faull, London. 

7488, Kwitrep Stockinas, J. Faull, London. 

7439. APPARATUS for PREVENTING ACCIDENTS in MinEs, 
T. Settle, Halifax. 

7440. Apparatus for Dyemnc Corton, T. Dawson and 
H. F. Clayton, Halifax. 

ae = — Coat, H. Stevenson, Kirkby-in-Ash- 

eld. 


7442, InxsTanps, T. Venables, Glasgow. 
7443. Feviozs of WHEELS, 8. Young and C. Middleton, 


Ww. 
7444. Sivepina and Rovino Frames, W. Fisher, 
Halifax. 
7445. Situspinc and Rovinc Frames, W. Fisher, 
ax. 
7446. AsH-PANS and CinpER Screens, C. Emett, 
a Dairy ReErricERator, J. Jones, Newcastle 


7448. Gast Inow EXPANSIVE Mou tps, W. Mayer, Jarrow- 
on-Tyne. 

7449. Furnace Bars, J. G. Kincaid, Glasgow. 

7450. Apparatus for Bor.ine, J. Laing, Edinburgh. 

7451. Mecuanicat Stoxers, J. Proctor, Manchester. 

7452. Preumatic Sprines for Cycres, 8. C. Cashel, 


G Ww. 
7458. Carp Cases, A. Neale and H. Wilson, London. 
7454. Borries and Stoppers, J. Carter, Handsworth. 
7455. Art Musitin Winpow Bit, G. A. Kirkham, 
Liverpoo 
7456. SELF-BINDING Reapinc Macuines, J: Ford, 
Ww 


bie Banpinc Hanks of Fax, Tow, &c., R. B. Don, 
Ww. 
= 1RE for the WuHeEEts of Cycuizs, A. B. Allan, 
Ww. 
7459. Cycite Lamps, J. 8. Prentice, J. Buchanan, and 
W. Renison, 


; ’ Ww. 
7460. Braces, R. Gott, Stanningley. 
7461. Fire APg, C. Burmester and P. Simon, 


mdon. 
a _ G. F. Morant and W. Freeman, Tewkes- 
—* -~ 7 oma Mvutes and Twivers, J. Clegg, 
7464. naa J. Hunt and J. Hunt, jun., Bir- 
“= eee WaLkinc or Pepat Power, J. Alston, 


7466. Exvecrrica, Communication for Trarns, A. 
Shiels, Glasgow. 

7467. Drivine Betts, A. J. Gasking, Birmingham. 

7468. ARATUS for BuRNING SMOKE, A. Philburn, 
Ashton-under-Lyne. 

7469. Patnter’s Patent Foo Man, &c., H. Painter, 
London 


7470. Taste Napkin, A. de Beneditty and I. de Groot, 
London. 
7471. Dark Siipz for Paoto Camera, A. B. Johnston, 
1472. Car Rixos for U ELLAS, M. H. Golightl 
‘472. Cap Rinos for UmsBr . Oo. yy 
Hartlepoo! 
7478. ee the Siac from Furnaces, C. H. Aston, 


roug: 
7474. Packine Caszs, J. A. Suppiger, Manchester. 
7475. Inonine TABLE, &c., R. ggs and A. M. Bair, 


on. 

7476. Bicycte Sranps, J. Mackenzie and W. Minto, 
Yarm-on-Tees. 

7477. Bis and Stor Cocks, G. Leonhardt, London. 

7478. Or Lamps, T. Reed, London. 

7479. Movutps, C. A. Jones and H. N. G. Cobbe, 
London. 

7480. Havxace Cups, J. W. Smallman, London. 

7481. Voice Tuses, H. Rose, London. 

7482. Woop Fisre Rores, 0. Marwitz, London. 

7483. Warmine Arr, W. W. Wardle, London. 

7484. IMPLEMENT for THREADING NEEDLES, J. Myers, 


mdon. 
7485. Catrite Trucks for Raitways, C. F. Dorn, 
Lond 


on. 

7486. Construction of Loops, J. W. Robertson.—(W. 
W. Robertson, India. 

7487. Exvecraic Switcues, W. A. 8. Benson, London. 

7488. Exvecrric Arc Lamps, H. Tipping, London. 

7489. Txacuina Norres of Music, E. Edwards. — 
(C. G. F. Hanke, Germany.) 

7490. Pavements, G. Martenstein, London. 

7491. Torprpo and Gunsoats, &c., J. P. Holland, 
London. 

7492, Evectric Betis, H. eimer, London. 

7493. ALBums, G. A. Jeener, London. 

7494, DRESSHOLDERS, W. Willeringhaus, London. 

7495. Locks, R. Burckhardt, London. 

7496. TowinG VEssELs on Canats, &c., L. Wollheim, 


mdon. 
ig . [cae of TusuLaR Boptigs, H. Ehrhardt, 


mdon. 

7498. Divipine Scauzs, E. Goldschmitt, London. 
7499. Upricur Pianos, J. U. Fischer, London. 

7500. Tings of Cycies, H. Knight and F. Martin, 


on, 

7501. PHotocraruic Fits, A. J. Boult.—(G. Eastman, 
United States. 

7502. Piaster, W. P. Thompson.—(L. 0. Roeser-Muller 
and B, Deike, Germany. 

7508. Buockinc, STAMPING, or PrintING, A. Bangs, 
London. 

7504. Corton Gins, R. J. Hawthorne, Liverpool. 

7505. Baspy Carriaces, I. Braithwaite and E. 
O’Brien, Manchester. 

7506. WasHING MacHINERY, J. Windle, Liverpool. 

7507. Lusricators, A. M. Clark.—{J. E. Borne, United 


States. 

7508. Stop InpicaTor for Rartway Pornts, G. O. W. 
Kéhler, London. 

7509. ELEcTRo-MaGNETIC Motors, H. H. Lake.—-(W. 
Stanley, jun, and J. F. ig gee States.) 

7510. Lusricators, H. H. Lake.—(M. J. Marsden, 


United h 

7511. VatvE for Preumatic Tires, H. H. Lake.—(0. E. 
Nathansohn, Denmark.) 

7512. Pranororte Actions, C. Gehrling, London. 

7518. ORNAMENTATION of ARTICLEs, S. C. Human, jun., 
London. 

7514. Gas Lamps, W. Breymann, London. 

7515. Evecrric InsuLaTinc Composition, T. Griffiths, 


London. 
7516. Lockina Rartway CarriaGe Doors, T. Gasson, 
mdon, 

Qlst April, 1892. 
7517. ReturNinc Water into BortErs, T, Andrew, 


on. 
7518. Hanaino Sasues, W. H. Parry, Salop. 
7519. THERMO-CAUTERS and Knives, C. A. Paquelin, 


on. 
7520. BaLance Weicats, 8. Ballard, Malvern. 
7521. Jacket CoLuar, G. Meech and J. Green, Man- 


chester. 
7522. Epoine T1xz, G. Ballard, amg 
7528. Sarety SELF-RELEASING pone A Lock Gear, T. 


4 emouth. 

7524. Looms, R. C. Young and J. Masker, Bradford. 

7525. JACQUARD MxEcHanisM of Looms, J. E. D. Bame 
ford, Huddersfield. 





7526. SrraicHTeNinG Bars of Iron, W. Copley, 
Halifax. 


7527. Roaps, J. Holden, London. 
7528. Vingoar, J. W. Smith and H. B. Jagger, Liver- 


pool. 
7529. Freeper for Printinc Macuines, D. Carlaw, 


ow. 

7530. ActuaTixG Roap or Tram Cars, &c., M. Settle, 
Manchester. 

= — Buiave Carrier, I. Soar and J. Soar, 


7582. "Saauer Surveyinc InstRUMENT, L. Tebbutt, 
7583, Kus, J. and A. Duckett und H. Stephenson, 
7584. ise, &c., J. Y. Johnson.—(J. A. Saladin, 
7685. Maxino Sections of Mars, &., L. Tebbutt, - 
7596. Crofaes Props, J. Hindle and J. L. Hindle, 


7537. MINERS’ Picks, O. Carr, Sheffield. 
75388. Puacine of Marcu Strikers for Wa.uis, W. 


Cochrane, Glasgow. 

7539. WasHinc Macuines, W. H. Murton and W. 8. 
Varley, Keighley. 

7540. ConTROLLING the Speep of MECHANICAL STOKERS, 
F. J. Clinch-Jones, Bedford. 

7541. Suspenpers, W. E. Hickling, Leicester. 

7542. TRAVELLING Banps, 8. _—. Manchester. 

7548. STRENGTHENING LicHT WHEELS, H. H. Shepherd 
and A. M. Yeates, Dublin. 

= Square for Rarrer, &., Work, W. H. Bast, 


mdon. 
7545.  -agupmamang the Dravucut of Horses, J. J. Prater, 
mdon. 


01 

7546. Torpepo Boat, J. Ambrose, London. 

7547. Wort and Yeast Agrator, O. Ritter, J. H. A. 
Meyer, and L. Hofman, London. 

7548. MEasuRinG Funnegt, J. W. James, London. 

7549. GarnBaGE Recepracie, B. F. Wise and 8. T. 
Price, London. 

7550. PROPELLING WHEEL, J. W. Seivert, London. 

7551. PrReventinc Horses KNOCKING TOGETHER their 
Hinp Leos, L. Hague and W. Bolles, London. 

7552. FisHinc-rops, L. W. Jelf-Petit, Birmingham. 

7553. Bag Encines, J. Hargreaves and R. Cooper, 

ndon. 

7554. SypHon Cisterns, H. R. Bridson, London. 

7555. OxipaTion of AniLine Buack, C. Schniirch, 
London. 

7556. FEED-waTER Heaters, J. Y. Johnson.—(la 
Société Augustin Normand and Cie., France.) 

7557. STRENGTHENING of Pipes, H. J. Haddan —{C. 
Kortum, Germany. 

7558. Stoves, B. He n, B. Ludikar, and F, Suda, 
London. 

7559. COMBINATION Penci, SHARPENER, R. Westley, 
London. 

7560. Hypravtic Hoistine Apparatvs, D. C. Thomas, 
Bronwy' 

7561. Bitt1aRp Cue Tips, G. M. Jones, London. 

7562. ComBingep Lerrer SHEeetand Envevorg, ©. A. W. 
van Eck, London. 

7563. WerTtine Stamps, &c., C. A. W. van Eck, London. 

7564. Pumps, J. Brown, London. 

7565. Tosacco Pirgs, A. Rattner, London. 

7566. Lock, M. Benedict, London. 

7567. TRANSPARENT MATERIALS, T. Christy, London. 

7568. Wrxpine of Corron in Hawks, 8. Cook, London. 

7569. OpERaTING E.LEectRic Lamp SwItcHEs, P. Everitt, 


London. 

7570. InsuLators for ELectRic InsTaLLations, W. T. 
Sugg, London. 

7571. Gun Carriaces, A. Radovanovic, London. 

7572. Suett for Hick Exp.iosives, J. G. Justin, 
London. 

7573. Meratic Letrers, R. B. B. Clayton, London. 

7574. Sextants, J. C. Bull —(A. Nielson, China.) 

7575. Tack Drivinc Macuings, E. Woodward, London. 

7576. WoRKING Forms and Surracgs in Woop, &c., M. 


London, 

7577. Latues, M. Rul, London. 

7578. Brooms and Broom-HANDLES, W. Fletcher, 
London. 

7579. SIGNALLING, Sir R. D. Knowles, London. 

7580. Arm Pumps, A. J. Boult.—(A. A. Ditmar, H. 
Falkenhausen, A. L. Reinmann, United States.) 

7581. aad or WasHinc Powper, R. Stewart, Liver- 


7582. SPREADING of INDIA-RUBBER WATERPROOF 
Fasrics, I. Frankenburg, Manchester. 

7583. Pocket Knives, &c., A. J. Boult.—(B. von 
Bultzingsléwen and M. Rodding, United States.) 

7584. CENTRIFUGAL SILK-DRESSING MacHINEs, ,H. B. 
and R. N. Lister, London. 

7595. ORNAMENTED INDIA-RUBBER WATERPROOF 

cs, I. , Manchester. 
7586. Steam Borers, A. J. Boult.—(W. Bergbau and 
E. Geuerkchaft, Austria.) 


22nd April, 1892. 


7587. PepesTats, &c., for Gas and other BEarrnas, 
D. Rylands and B. Stoner, Shepcote. 

7588. Brxper for CaTaLoaugs, E. Magnusson, London, 

7589. — and Wuxrp-stocks, B. Seberich, 


effie! 
7590. Protectors for Rirte Sicuts, J. H. Steward, 


London, 

7591. CALCULATING MacuinE, J. E. Fawcett and T. R. 
J. Cowen, Dublin. 

7592. Storprine Leaks in Sairs and Boats, R. A. Lee. 

'N. McG. S. Douglas, India.) 

7593. Frieze and Cornice Borpers, Sir W. Vavasour, 
London. 

7594. Marine Enoines, E. H. Braidwood, Glasgow. 

7595. Curtine Knives, J. Wilkinson, Manchester. 

7596. Secunina Spokes of wHeeExs, J. 8. Prentice, 





—. 

7597. Exercisinc Macuines, F. W. Zimer, London. 

7598. Lirrs, C. and A. Musker, Live 

7599. AscERTAUNING the Deprus of Liquips, T. Bass- 
nett, Liverpool. 

7600. Fire-Bars, J. Jack, Live: 

7601. Wixpvow B.utnps, T. R. J. Cowen, Dublin. 

7602. Cyctons GryszR, T. Bailey, jun., Southsea. 

7603. Corrin Hanp.ss, C. A. Rollason, London. 

7604. Sarery SHoprine Purse, W. M. Ward, London. 

7605. ATTacHinG Currs to Dress Surrts, E. J. Duff, 


Glasgow. 
7606. Sewinc Beaps on Trimminos, K. Necker, Man- 
chester. 


7607. Compinc Macuines, V. Bellhouse, Manchester. 

7608. Garter for Horsemen, G. A. Kneer, London. 

7609. Waistcoats, E. Melross, Manchester. 

7610. WasHine Bort es, R. M. Flint, Exeter. 

7611. MousTacHE Spoon, J. Blackstock, Romford. 

7612. REMOVING Impurities from STEAM GENERATORS, 
G. W. Allen and H. J. A. Bowers, Manchester. 

= CaRRIER and Stanp for Ciuss, J. Legget, Edin- 


urgh. 

7614. AcrTaTes for WarminG Purposss, G. Heslop, 
Sunder! 

7615. Topacco Prrgs, H. E. Scott, London. 

7616. Ro.iers, G. Greenfield, Nottinghamshire. 

7617. Vatve Gearine, P. F. Oddie, London. 

7618, CARRYING a LinE from a STRANDED Sap to the 
Sore, H. 8. Kingston, Dereham. 

7619. Friction Ciutcues, F. F. Byrne, Dublin. 

C. Annand, South 


7620. STEREOTYPING MACHINERY, 
Shields. 
7621. Reapinc Macurines, J. and C. Drakard, London. 
7622. Skate, G. Whyte, London. 
7623, Pneumatic Tires, A. G. J. Ellerthorpe, London. 
7624. Bicycites, C. L. Jackson and W. J. Hilton, 
London. 
7625. Packine BLACKLEAD, R. Crompton, London. 
7626. Rive for Fioats to Fisninc Lives, H. J. White, 


mdaon. 
7627. Preventinc the DsTerioraTion of Arr, W. J. 
and E. on. 
7628. BLEACHING Corton, G. Young and W. Crippin 
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7629. ELECTRICALLY-PROPELLED Cano, C. E. Master- 
man and Woodhouse and Rawson United, Limited, 
London. 

7630. Sprine Piate for Locomotives, J. H. Dales, 
Leeds. 


Warts Leap, E. Waller and C. A. Sniffin, 
London. 

7632. Topacco Pipr Cleaner, H. Hambidge, London. 

7633. Rupine Skirts, G. Skinner and J. A. Matheissen, 
London. 

7634. THRESHING Macutngs, M. Rul, London. 

7635. Lacquertne Brass, E. C. Lock, London. 

7636. Vermin Trap, W. Snelling, London. 

7637. Sack, H. H. Lake.—(£. Pierret, Belgium.) 

7638. Printine of WooLLen Goons, H. H. Lake.—(K. 
Ochler, Germany.) 

7639. . pra for Maxine Boxes, G. M. Smyth, 

ndon. 
7640. Propuctnc Merat Barret Boonies, T. C. Barra- 
clough and T. T. Heaton, London. 
7641. Dovcn Kyeapinc Macuines, G. 8. Baker, 
London. 

7642. Birnp Cacrs, F. Ayckbourn, London. 

7643. Peopuction of Non-atconotic ALEs, A. H. 
Hobson, London. 

7644. Measurinc Apparatus for Latues, A. Miebach, 
London. 

7645. Gas Burners, G. G. J. Donnet, London. 

7646. ELecrric Switcuss, H. A. Mavor, W. A. Coulson, 
8. Mavor, and W. B. Sayers, London. 

7647. Compound Enoines, T. W. Worsdell, A. von 
Borries, and R. H. Lapage, London. 

7648. THickNessinG, &c., Suate, R. Griffith, London. 

7649. Evecrric Bett Pusu, I. A. Timmis, London. 

7650, Water Ciosets, 8. 8. Heilyer, London. 

7651. Exrracrinc MaTeRia.s from CLosED CHAMBERS, 
C. Roberts, London. 

7652. Drepoine Macurnes, A. J. Boult.—(A. Braun, 
Germany.) 

7553. Protectors, L. Tolch.—(G. Kleeman, Germany.) 

7654. SHow Sranps, F. G. Sage, London. 

7655. Evecrric Catt and InpicaTinG APPARATUS, G. 
R. Nunn, Manchester. 


23rd April, 1892. 

7656. Frictionat CLturca, H. Cheffins and F, Ryan, 
New Brompton. 

7657. Sewinc Macurnrs, G. Benson, Belfast. 

7558. Secr-acrinc Stop Motions, W. Lee, Manchester. 

7659. ManuracTure of Boots, H. W. Peal, Stafford. 

7660. Tries, F. Carter, London. 

7661. Sunraces for Sxatine, &c., E. R. Blundstone, 
London. 

7662. ArraTeD WaTER Bortries, S Hughes, Brewood. 

7663. Pxeumatic Wuee.s for Cycies, J. C. Hall, 
London. 

7664. Preventinc Trousers from Bacorne at the 
Kwnegs, B. W. Smurthwaite and J. Mi » Lon- 


on. 
7665. Manvuracture of Rasps, J. H. Stokes, Liver- 


7666. Compinep Kwyire and Saw, J. Pollock, Edin- 
burgh. 

7667. MACHINES for WasHinc Woot, &c, W. Terry, 

ax. 

7668. Setr-actinc Tramway Pornts, B, F. Cocker, 
Sheffield. 

7669. ScarF Pin, F. G. Engelbach and A. Wrench, 
London. 

7670. TRANSMISSION of CoMPRESSED AiR, W. Flux, jun., 
Southampton. 

7671. Corkine AERaTeD Liquip Bort ts, J. Semple, 
London. 

7672. Woven Wire Marrresses, A. Rathbone, Man- 
chester. 

7673. SIGNALLING Apparatus for Raitways, N. Browne. 
—(L. Brunet and L. Benet, France.) 

7674. Caps for Toracco Pipes, H. P. Morten, Manches- 


ter. 

7675. 3ep Vatance, G. C. Marks.—(R. W. Goudie, 
South Australia.) 

7676. Hoprer Drepcers, A. G. Lyster, Liverpool. 

7677. Tittace, G. Norman, jun., Sheffield. 

7678. Pocket Knives, J. Rodgers, Sheffield. 

7679. Canp.esticks, C. H. Bingham, Sheffield. 

7 InFLaToRS for PNeumatic Tires, E. J. King, 
Bradford. 

7681. Suspenpinc Currs to Jacket Sieeves, A. B. 

and ouse, Sheffield. 

7682. Dynamo-ELEcTRIC Macuines, &c., F. Price, 
Bristol. 

7683. VENTILATORS, R. Mushet, Glasgow. 

7684. WasHinc Apparatus, A. Meyer, London. 

7685. Means for Securryc Doors, L. Bertholet, 
London. 

7686. Curtain Rops, R. Mansell and F. R. Baker, 
London. 

7687. Oczan MessencerR, J. W. Brown, London. 

7688. Manvuracture of Gop Paints, W. Cutler, 
London. 

7689. ConTROLLING Sreerrnc Gear, W. B. Basset, 
London. 

7690. ELecTro-motors, J. A. Kingdon, London. 

7691. PLate Printinc Press, A. B. Schofield, A. W. 
Dewey, and J. Covert, London. 

7692. Sprrit-LeveL, H. Replogle, London. 

7693. RoTary-ENGrnE, C. 8. Irish, London. 

7694. Apparatus for Venpine Sweets, O. T. Smith, 
London. 

7695. Inon Oast for Dryinc Hops, A. 8S. V. Walker, 
Canterbury. 

7696. Water Heaters, C. Hallett. — (A. Hallett, 
United States.) 

7697. Lip for Caurns, T. Bradford, London. 

7698. Supstirute for Learner, A. J. Boult.—(A. E. 
Ebert, Germany.) 

7699. Preumatic Tires, W. P. Thompson.—{ Wirth and 
Co., Germany.) 

7700. — for Boots and Ssogs, 8. Moore, 

mdon. 

7701. Drivinc Poutieys, W. P. Thompson.—(P. P. de 
F. d Humy, United States.) 

7702. Wasuinc Yarn, G. Sulzer, London. 

7703. Borters and Furnaces Tuereror, R. Miiller, 
London. 

7704. Taste for Surcicat Opgrations, A. M. Stille, 
London. 

7705. Cuttinc GARMENTS, J. Stechelback and T. Colwill, 
London. 

7706. Vatve Cocks, W., I., and S. Smith, London. 

7707. Measurtnc Lenotas of Ciorn, A. Hahn, 
London. 

7708. Wasuine Gas, J. C. Chandler, London. 

7709. ArTiFIctIAL Fuet, H. Pazolt, London. 

7710. Tuyeres for SmiTrn’s Forces, &c., W. Morgan, 
London. 

i ComBINING an InJector, &c, W. Steers, Lon- 

on. 

7712. Recu.atine the Suppiy of Votatite Liquip, T. 
B. Lightfoot —(esellschast fiir Lindes Eismaschinen, 
Germany.) 

7713. Errectine the Inrercuance of Heat, &c., T. 
B. Lightfoot.—(Gesellschaft fiir Lindes Eismaschinen, 
Germany.) 

7714. Om Motor Enornes, F. W. Crossley, London. 

7715. Scarrotpinc Frame, J. H. Btilmann and A. 
Moesle, London. 

7716. Portaste Disinrectinc Apraratus, W. Buden- 
berg, London. 

7717. Execrric Atarm Apparatus, W. L. Wise.—(D. 
Murguletz, Roumania.) 

7718. E.ecrric Arc Lamps, W. H. Akester. London. 

7719. ARTIFICIAL MARBLE, 8. Théraizal and F. Grand’- 
Montagne, London. 

7720. Sarery Carvine Fork, E. Porter, London. 

7721. Treatment of Smoke, H. azard, London. 

7722. Compounp Encrves and Vatves, W. R. Renshaw, 
London. 

7728. Wixpow CLeaninc Devices, W. C. Morison, 
Plymouth. 

7724. Cast Inon Carrigrs, A. F. W. Morgan and J. E. 
Lowe, Uxbridge. 

7725. Game, A. de Svertchkoff, London. 





25th April, 1892. 


7726. Invaurp Back and Foor Rests, J. Pritchatt, jun., 
Birmingham. 

7727. Covers for Jars or Mugs, &., W. A Brown, 

ow. 

7728. Tyinc Curmney Suarts, &c., W. G. Johnson and 
J. C. Coulter, London. 

7729. Brakes and other similar Venicces, E. Green, 
London. 

7730. ConstrucTING ScHoot Desks, W. Chorley, Man- 
chester. 

7731. Saears, P. Ashberry and Ward and Payne, 
Sheflield. 

7782. Furnaces, F. H. Brooke, Sheffield. 

7733. Feepinec Paper to Printinc Macuines, J. Paul 
and G. Oliphant, Glasgow. 

7734. GRINDING and Gavoine Twist DRIL1s, R. A. Lee, 
London. 

7785. Liquor Frames, J. Sanderson and J. N. Roe, 
Sheffield. 


7736. Smoke Consumer, W. H. Shields, London. 
7787. Front AccessiBLe SEGMENT Stove, A. T. Hebron, 


ey. 

7738. Game of Caance and SKILt, A. M. L. Haggard, 
London. 

7739, APPLIANCE for Swimmine, J. Seargeant, Stockton- 
on-Tees. 

7740. SmokeLess Burnino of Fivurps, M. Neumayer, 
London 

7741. Coverines for the Heap, 8. Rosenthal, Man- 
chester. 

7742. Tuckinc Mecuanism for Szewinc Macuines, R. 
Potter, Manchester. 

7743. InTReNcHING Spape and Surevp, H. Giittler, 

mdon. 

7744. Puaster, J. C. Bloomfield, London. 

7745. Knives, E. E. Feather, birmingham. 

7746. Printinc Macuines, J. Worrall, Dundee 

7747. Lock Nuts, T. Humpage and H. I. Jacques, 
Bristol. 

7748. Makinc Movutps, R. Evans and E. 
London. 

7749. Vatve Apparatus for Motor Enoines, C. P. 
King, Bristol. 

7750. Covertnc Corks and Botrie Necks, H. Adams, 
Margate. 

7751. ALPHABETICALLY Storinc Carps, R. McEwen, 
Glasgow. 

7752. VeLociPepE Ax rs, W. Starley, Birmingham 

7753. Esecror for Esectinc Water, J. Morrison, 
Stockton-on-Tees. 

7754. Daivinc Gesr, W. Brookes, Manchester. 

7755. Ranway CHarRs and Fasteninus, H. W. Hill, 
Nottingham. 


Davies, 


7756. PsnHOLDER and ConTRoLtieR, W. Holroyd, 
Leeds. 

7757. RouNDABoUT or MERRY-GO-RoUNDS, T. Walker, 
Tewksbury. 


7758. Rerininc Iron, H Hofer, Barmen. 

7759. Lirrs, W. Lessing, Barmen. 

7760. B. and W. Firour Press, &c., W. J. Lowe, 
London. 

7761. Promotine the Crrcucation of Water, J. Dag- 
lish, London. 

7762. Strrrups, &c., A. J. Boult —A. Mayer, United 
States.) 

7763. ScREW PRoPELLER, A. J. Boult.—(C. Dann, Vie- 


toria.) 

7764. Tea and other Cups and Saucers, G. H. Head, 
London. 

7765. Marino Derective Rais, W. P. Thompson.— 
(G. Mack, Germany.) 

7766. Vatves for Stream, &c., Enoines, J. C. Hall, 


London. 

7767. Rotary Enorye, H. Williams and T. L. Fisher, 
London. 

7768. Hay-TEpprnc Macurines, J. and R. Stenner, 


London. 

7769. PorTaBLE Camera, W. O'Reilly, London. 

7770. Fotpine Mupevarp for Cycies, H. Noel, jun., 
London. 

7771. Supportine Suarts of Venicies, P. W. Watson, 
jun., London. 

7772. NippLe SHiecps or Protectors, E. G. Reade, 


mdon. 
7778. Nove. Frieze-Like Fapric,’ &c., W. Janssen, 


mdon. 

7774. Boots and SHors, W. and G. Worley and W. 
Gandy, Northampton. 

7775. Puates for ARTiriciAL TeeTH, &c., C. Skipp, 
London. 

7776. Apparatus for ADVERTISING, &c., J. R. Bentote, 
London. 

7777. Tension Devices, T Walker. London, 

7778. ADVERTISING, J. M. Lewis, London. 

7779. Cieaninc Device for Bort ies, &c , J. 8. Shuter, 
London. 

7780. Syrince or SprRinKuiinG Device, A. Seligmann, 
London. 

7781. Guipinc Drivinc 
Martin, London. 

7782. Periopipes of Puenous, &c, B. Willcox.—(The 
Farbenjabriken vormals F. Bayer and Co., Germany.) 

7783. PLayinc Games, J. P. H. Gastrell, London. 

7784. WinDOW-FaSTENING Device. F. Volante, London. 

7785. VeLocipepes, R. W. Thomas, London. 

7786. Apparatus for Savixc Lire, &c., H. Krebs, 
London. 

7787. REVOLVER SMALL-ARMS, H. H. Lake.—(Die Actien- 
Gesellschaft Grusonwerk, Germany.) 

7788. CENTRIFUGAL Separators, C. A. Hult, London. 

7789. Preservinc Meat, &c, E. Edwards. —(F. 
Grognet, France.) 

7790. MaNnuFAcTuRE of Cicarettes, A. G. Goodes, 
London. 

7791. Exvetore Foipinc Macuines, W. C. Pellatt, 


Betts over Puteys, R. 


mdon. 
7792. Propucinc Marsiep Grass, C. F. E. Grosse, 
mdon. 


26th April, 1892. 


7793. APPARATUS used in Szewrne, A. G. Brookes. -(J° 
Munyan, United States 

7794. Wixpow Cieaninc Devices, W. C. Morison, 
Plymouth, 

7795. ManuracTurRE of Steet and Iron, J. and A. 
Colley, Bilston. 

7796. Moutp for Horpinc Burrer, W. F. Hunt, 
London. 

7797. Compinep Lock and Suirt Strup, G. Taylor, 
London. 

7798. Stuppinc Frames, J. Campbell and F. T. Green- 
wood, Manchester. 

— Raistnec the GALLeRies of Lamps, F. R. Baker, 


irmingham. 
7800. Sarety Gas Cocks, J. Clark, London. 
7801. Makino Corps, N. Browne.—(C. Drechsel, Ger- 
many.) 
7802. FiusHinc Water Crosets, &c., D. Richmond, 
asgow. 
7808. DyNAMO-ELECTRIC Macuines, T. R. Andrews and 
T. Preece, Bradford. 
7804. Traps for Sewers, A. and A. Budde, Man- 


chester. 

7805. Lawn Sprinkers, W. Fairweather.—(C. J. Poole, 
Onited States. 

7806. Sewinc Macuines, A. Anderson.—(The Singer 
Manufacturing Co., United Stutes.) 

7807. Looms for Wxavinc, H. B. Barlow.—(0. W. 
Schaum, United States.) 

7808. INHALER and InpicaTor, J. J. Sencenbaugh, 
G ‘ow. 


7809. Propetter Dam for Twin-scREw VESSELS, J. 
Haug, London. 
7810. 


PEWRITING Macuines, L. A. Barber, Glasgow. 

7811. Jomnt Sockets for Tunes, I. Morris, Walsall. 

7812. REVOLVING SMALL-ARMs, J. Allen, ig 

7813. OrrcuLars, Paper Bacs, &c., W. 8. Bradburn, 
Liverpool. 

7814. Poucues, F. W. Mitchell, London. 

7815. Utitisine Steam, J. Murrie, Glasgow. 

to for VeLoctrepss, J. Scott and H. Darwin, 

Ow. 





7817. Bearines, E. W. Hughes, Wrexham. 

7818. Saucepan Lips, C. Bradbury, Birmingham. 

7819. Fish Hooks, W. M. Stanley and W. Smallwood, 
Birmingham. 

7820. Dossirs, A. Spedding, London. 

7s2l. Sprinc for WHEELED VeHic.es, J. J. Duffy, 
Dublia. 

7822. Oi. Lamps, &c, 8. Falk and H. C. Webb, 
London. 

7823. Mitk Cans, W. W. Mellor and J. Shaw, 
London. 

7824. Curve Gavor, B. 8. Weston and H. 8. Wilton, 
Halifax. 

7825. HoistTinc Boats’ Luc Sait, L. Meldon, Dublin. 

7826. Lamp Ssapes for Apvertisinc, T. Froggatt, 
London. 

7827. Ovens, T. Halbourne, Bristol. 

7828. Rims for Cycies, W. Craze and G. W. Holt, Bir- 
mingham. 

a ComBINATION Pencit Case, J. Burwell, Colwyn 

ay. 

7880. Preverrixa Steam in Boi.ers, J. Simpson, 
Manchester. 

7831. BiLtiarD TaBies, D. M. Murrow, London. 

7882. TREaTMENT of SitveR Ores, H. A. Penrose, 
London. 

7838. E.ecrrica. Metronome, J. Walker and J. 
Hampshire, Dewsbury. 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Ofice Oficial Gazette. 


469,579. Mrcwanicat Catcutator, T, Mader, Corpus 
Christi, Tex —Filed April 28th, 1891. 

Claim.--(1) The improved mechanical calculator con- 
sisting of the fixed bar having one or more scales on 
its face, the movable bar pivotted to the former, and 
the scale bar C, sliding on the fixed bar and arranged 
and adapted to maintain an angle of 60 deg. to the 
same and having a scale corresponding to that or those 
on the fixed bar, as shown and described. (2) In a 


[469,373] 








mechanical calculator of the class hereinbefore speci- 
fied, the combination of the fixed scale bar A, the 
pivotted scale bar Bb, the block sliding on the fixed 
bar, and the sliding scale bar C, secured to said block 
and arranged at an angle of 60 deg. to said fixed bar, 
the bar C being adjustably attached to the block, and 
a screw for adjusting the sliding bar, as shown and de- 
scribed. 
469,640. Friction Puttey, M. B. Koerper, Little 
Rock, Ark —Filed August 28th, 1391. 

Claim —In a friction clutch device, the combination 

of a double-bevelled or convex periphery pulley D with 





a compound pulley C C! and right and left-hand screw 

quill R, all adapted to operate together substantially 

as and for the purpose set forth. 

469,661. Pumpinec Enaine, W. E. Good, Philadelphia, 
Pa.—Filed March 9th, 1891. 

Claim.—(1) In a pumping engine, the combination of 
two pairs of vertically arranged high and low-pressure 
steam cylinders having their axes parallel, oe | 
beams mounted below the cylinders and connec 
with their piston-rods, a pair of horizontal pump 
cylinders whose piston-rods are connected to the 
beams below theirshafts, anda fly-wheelalso connected 
to the beams and mounted in the engine frame so as 
to play between the pairs of steam cylinders and 
between the pump cylinders. (2) In a pumping 
engine, the combination of two pairs of vertically 














arranged high and low-pressure steam cylinders having 
el axes, rocking mounted on 

low the cylinders and connected with the piston-rods 
of thecylinders, a of ee 
cylinders whose piston-rods are connected to the beams 
below their shafts, and a through shaft journalled in 
the engine frame between the ping cylinders and 
the rocking beam shafts, said ugh shaft cai 
a fiy-wheel connected to the beams and wor! 
between the vertical planes of the of steam 
cylinders and between the pumping cylinders. 


469,663, Mernop or AND APPARATUS FOR MAKING 
Mera.-covereD Tuses, B. T. Greenteld, New York, 
N.Y.—Filed August 25th, 1891. 

Claim.—(1) The described method of making a 
eh eee tube, — ng a ~ ys = 
more srtips of paper continuously forward, giving 
the strips as they are thus drawn forward a tulular 





ee 


conformation the one about the other, and simul. 
taneously incasing the tube thus completed in g 
metal casing having a locked seam extending paralle] 
with the axis of the tube. (2) In an apparatus for 
making metal tubes or covering tubes with metal, a 
forming shoe adapted to give to the strip of metal q 
tubular conformation, a fixed die adapted to turn y 
e of the tube, and two or more sets of ro 
located wholly outside of the tube while it is bein 
formed and having varying conformat‘on for folding 


469.663 
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the aforesaid lips into a a lock seam or joint, substan- 
tially as described. (3) In an apparatus for making 
metal tubes or covering tubes with metal, a forming 
shoe, a mandrel, a fixed die adapted to give to a strip 
of metal a pair of projecting lips, two pairs of die rolls 

pted in succession to turn down the longer lip over 
the shorter, and two additional pairs of die rolls 
adapted to complete the tube, all of said pairs of die 
rolls being located wholly outside of the tube while it 
is being formed, substantially as described. 


469,730, JournaL-Box, W. 0. Wakefield, Lynn, Mass. 
—Filed November 12th, 1890. 

Claim.—(1) The combination, with the shaft and the 
journal-box having a spherical supporting surface con- 
centric with the shaft, of the stand or support having 
a spherical seat corresponding to the eorinee on the 
journal-box, and clamping devices engaging with the 
stand and with the journal-box on each side of the 
centre of the box. (2) The combination, with the 
shaft and the journal-box therefor having a spherical 
supporting surface concentric with the shaft, of the 
stand or support having a spherical seat a 
to said surface, and a bolt engaging with said stand 
and pivotted to said journal-box by a pivot transverse 
to the shaft, as described. (3) The combination of 
the shaft, the journal-box therefor having a spherical 


469.730) 
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supporting surface, a support having a spherical seat 
for said surface, a pivot pin on the journal-box, and a 
bolt engaging with said pin and with the support and 
free to turn, thereby permitting the box free move- 
ment in vertical and horizontal planes, as set forth. 
(4) The combination of the shaft, the journal-box 
therefor having a spherical supporting surface, a 
support having a spherical seat for said surface, a 
pivot pin on the journal-box transverse to the line of 
the shaft, and a bolt engaging with said pin and with 
the support and free to turn, thereby permitting the 
box free movement in vertical and horizontal planes, 
as set forth. 


469,731. Borer Tose, H. W. Althouse, Ashland, 
Pa.—Filed July 14th, 1891. 

Claim.—(1) A boiler tube having inwardly project- 
ro bap tudinal corrugations extending between the 
tube sheets when attached thereto and smooth 
cylindrical ends at the point of attachment to the 











| &Y ql »- 
" im i | | N 
tube sheets, as and for the p' 8 described. (2) 


The combination of the tube sheets A with a boiler 
tube having inwardly projecting longitudinal corruga- 
tions extending between the tube sheets, and smooth 

lindrical ends at the point of attachment to the tube 
sheets, as and for the purposes set forth, 
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THE CONVERSION OF GAUGE ON THE GREAT 
WESTERN RAILWAY. 


No. I. 


Ar midnight on Saturday, the 21st inst., the entire 
section of the Great Western Railway from Exeter to 
Falmouth, a distance of 1184 miles, will be closed for 
traffic, and handed over to an army of 3500 platelayers, 
who will alter the permanent way to the narrow gauge 
system. The whole of the work will be so far completed 
in forty-eight hours that the line will be opened for 
traffic again on Monday. In order that the importance 
of the work may be appreciated, we are enabled, through 
the courtesy of Mr. Dean, the locomotive superintendent 
of the line, to give a map, which, with the key appended 
to it, is self-explanatory. 

With the conversion of the Exeter and Falmouth line 
the broad gauge system ceases to exist in England. The 
broad gauge rail on the mixed Jines from Paddington to 
Exeter, from Truro to Penzance, and from Tavistock 
Junction to Lidford, will, it is true, be suffered to remain 
for the present. It will be removed subsequently as 
occasion offers. 

In another impression we shall give particulars concern- 
ing the actual work of conversion. The present is a 





Commission, he said, “ Looking to the speed which I 
contemplated would be edosiel on railways, and the 
masses to be moved, it seemed to me that the whole 
machine was too small for the work to be done, and that 
it required that the parts should be on a scale more com- 
mensurate with the mass and the velocity to be attained.” 

Brunel’s suggestion was considered by the directors, 
who decided to act on his advice, and accordingly a line 
was laid from Paddington to Maidenhead, a distance of 
about 224 miles, and was opened on June 4th, 1838, 
This was perhaps the most costly stretch of line that has 
ever been laid in England. Brunel was determined to 
make the Great Western Railway a paragon, particularly 
as regarded passengers’ comfort. On other lines at this 
period jolt and jar were considerable; and Brunel seeing 
the cause of this in the want of rigidity in the permanent 
way, and in the bending of the rails, which being supported 
on transverse sleepers, were comparatively free to spring 
in the middle as the wheels passed, decided to place his 
rails on continuous sleepers. These were held together 
by cross-beams at intervals of a few feet, which in their 
turn were each firmly fixed to a pair of piles driven many 
feet into the ground, the tops projecting slightly 





over the ballast. The rails were of the section known 


as “bridge” or “pig trough,” and weighed 44 lb. per | 
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were worked on to such an extent by the remarks of 
opposing engineers, that they requested James Walker, 
R. Stephenson, and Nicholas Wood, to go into the 
matter. The two former gentlemen, not wishing to be 
embroiled in an engineering controversy, refused, but 
Mr. Wood and Mr. Hawkshaw undertook the commission, 
examined the line, and sent in a condemnatory report to 
the directors. Brunel still insisted on the superiority of 
the broad gauge, and in January, 1839, a general meeting 
was held in London to settle the matter. Before this 
meeting Wood gave as his principal arguments against 
the scheme the great consumption of coke, which he 
ascribed to the resistance of the air at high speeds, but 
advised the directors to complete the line on the 
original plan. Hawkshaw opposed this advice from a 
national standpoint; his argument being that for the sake 
of junction all companies should adopt the same gauge. 
But as the Great Western Railway Company intended to 
hold a monopoly of the district it proposed to cover, this 
reason did not appeal to it, and it was decided to com- 
plete the line on Brunel’s plans by a majority of 1657 
shareholders. It was therefore completed to Bristol, 
and the whole length was opened on June 30th, 1841. 

A few months after the reading of Mr. Wood’s report 
some experiments were made, and by a slight alteration 
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fitting opportunity for sketching the history of the Great 
Western Railway and the broad gauge. 

The first subject for consideration is, of course, the 
conditions which led to the adoption of such an awkward 


figure as 4ft. 8}in. for railway tracks. The truth is, that | 
Stephenson found the gauge ready to his hand on the | 


colliery tramways on which the Puffing Billy first | 


disported itself. That gauge was good enough for him, 
and he adopted it. There was no one in the early days 
of railway enterprise who was prepared to say that any 
other gauge was better, and it would have mattered 
nothing to Stephenson if there had been. 

Before the opening of the Liverpool and Manchester line 
—which took place in 1829—the bodies of the trucks or 
wagons were placed between the wheels, which were kept 
fairly large to decrease the effects of axle friction ; and of 
course, with the established gauge 4ft. 8}in., the greatest 
available width between the wheels was not more than 
4ft. 6in. Now, as early as 1888 Brunel had evidentl 
foreseen that if this limit was kept and traffic increased, 
trains would have to be inordinately long; and in this 

ear, when he was appointed engineer to the Great 
Western Railway Company, he purposely kept the clause 
in the Act settling the gauge open, and in 1885—though 
there are no documents which can make this a certainty 
—he probably suggested to the directors the advisa- 
bility of adopting a much greater width between the 
wheels. The original idea was doubtless to use something 
closely akin to an ordinary coach body for the passenger 
Carriages ; 'and if we remember aright, that would be 
about 6ft. 5in. to 6ft. 6in. wide. It is certain, moreover, 
that Brunel contemplated future improvement in his 
engines and did not wish to be cramped, for a few years 
later, when the gauge question came before a Special 
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MAP OF THE GREAT WESTERN RAILWAY SYSTEM 


yard; they were attached to the sleepers by screws | 

assing through holes drilled at intervals of 16in. in the 
hosed projecting flanges. The screws on the inside 
flange were countersunk in order that the wheel flange 
might clear them, the total height of the rail being only | 
l}in. This was subsequently raised to 24in., and the 
screw heads were then left full on both flanges. The 
rails were also increased to 62 lb., and later to 70 lb. per 
yard. The length of a rail was 15ft. 

Some idea of the cost of this line may be gathered from 
the following figures. It has been estimated that the 
timber used per mile was 420 loads of pine, and 40 loads 
of hard wood, of through bolts six tons, and 30,000 wood 
screws. Even now one feels disappointed in learning 
that this wonderful line was not a complete success. As 
far as comfort went, the continuous sleepers supporting 
the rail through its complete length, and the greater 
width between the wheels, had made travelling all that 
our fathers desired. But the piles were a failure, and this 
part of the scheme was abandoned, the continuous 
sleepers and the cross bars still being used, and the ballast 
being packed carefully, it was found after a time that the 
line became comparatively firm. The engine used first 
on this line was the North Star, made by George Stephen- 
son and Co. It was a six-wheel outside-cylinder locomo- 
tive, stroke 16in., piston diameter 16in., and drivin 
wheel 7ft. Its total weight full was about 18} tons, an 
it attained a speed of 82°5 miles per hour. Concerning 
the engines, however, we shall have more to say. 

But though the Great Western Railway had out- 
speeded all other existing lines, and was freely acknow- 
ledged the easiest for travelling, such a break of 
established principles as the ft. gauge could not be 
allowed to pass uncensured. The minds of the directors 





in the blast the consumption of coke was very con- 
siderably reduced. A comparison of the following figures 
will show how great had been the improvement in the 
course of a few months. 
Wood’s report :— 
Loadin tons. Averages per 
mimic... .. Ma... .4 


Brunel s report :— 
Ee ace a 


ee 
peed. Coke used og ton 


Dec, 1838 0 


On this complete line after 1842 engines of the Ixion 
class were made to the drawings of the Great Western 
Railway Company, instead of as heretofore according to 
the fancy of the builder. These were inside-cylinder six- 
wheel locomotives, driving wheel 7ft., stroke 18in.; the 
total heating surface about 830 square feet; weight 
empty about 22 tons. Fifty-nine miles an hour was 
attained with a train of 76} tons. The total consump- 
tion of coke was 35:3 Ib. per mile. 

All the railways in the North had been constructed on 
the 4ft. 84in. gauge, and when it became a matter of 
importance that direct communication should exist 
between the North and South the question where the 
break of gauge should occur had, of course, to be settled. 
The Great Western Railway Company wanted to continue 
its standard into the North, but in this was mn 
by the London and Birmingham Company, and the 
matter was taken before the Board of Trade, who 
recommended that a break should be made at Oxford, as 
they considered that the narrow gauge schemes north of 
this were preferable to the Great Western’s; but the 
matter being put before Parliament, decision was made 
in favour of the Great Western, on account of its 
superior merits in general working; but the Committee 
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advised that, as much detriment to traffic would be 
caused by the use of different gauges, particularly in the 
transport of goods, a Royal Commission should be 
formed to inquire carefully into the matter and settle a 
universal gauge by Act of Parliament. This Commission 
was formed, and in their report said: — “ Therefore 
esteeming the importance of the highest speed on express 
trains for the accommodation of a comparatively small 
number of persons, however desirable that may be to 
them, as of far less moment than affording increased 
convenience to the general commercial traffic of the 
country, we are inclined to consider the narrow gauge as 
that which should be preferred for general convenience, 
and therefore, if it were imperative to produce uniformity, 
we should recommend that uniformity to be produced by 
an alteration from broad to narrow gauge.” 

Brunel was naturally disappointed by this judgment, 
and in a letter dated August, 1845, speaks rather strongly 
on this matter. ‘The comparison being on different 
railways, under different management and totally different 
circumstances, no strictly correct comparative results 
can be given, and of course the most opposite opinions 
are entertained and expressed. I believe we travel much 
quicker at the same cost and with more ease, and 
certainly the wear and tear of the carriages is very much 
less with us than with the other lines; but forthe reasons 
above stated, it cannot be a matter of exact proof, but 
remains matter of opinion.” 

Early in 1846 the Great Western promoted a Bill for 
a branch to Birmingham from the Oxford and Rugby 
line at Fenny Compton. The Act was obtained but the 
gauge was defeated. However, after the passing of the 
Gauge Bill later in the same year, which made it law to 
employ the 4ft. 8sin. gauge, unless good reason could be 
shown for the employment of any other, the company 
applied again, and a Commission being appointed by the 
House of Lords to look into the question, decision was 
given in favour of the broad gauge extension to Birming- 
ham, and accordingly the line was opened in 1852. The 
decision was made in accordance with the distinct wish 
of the people who would most use the line, which is 
sufficient proof that the Great Western Railway was 
held in favour. But beyond Birmingham the Great 
Western Railway purchased already existing narrow 
gauge lines through Wolverhampton and Shrewsbury to 
Chester, and obtained access to Birkenhead and Man- 
chester. But this change of grade made the transport of 
goods excessively expensive, and the mixed line, that is to 
say, a third rail placed between the existing rails, was 
extended to London, and the broad gauge not used at all 
above Didcot. From this time the Great Western Rail- 
way has gradually been returning to the old narrow 


gauge. 

In 1854 the Oxford and Birmingham, and the Bir- 
mingham and Wolverhampton lines, which were origin- 
ally planned as broad gauge lines, were completed on the 
mixed gauge, the narrow gauge rails having been added 
so as to form through communication vid the Shrewsbury 
railways with the North. In 1856 the broad gauge line 
from Oxford to Reading and thence to Basi ke, was 
altered to mixed gauge, so as to complete narrow gauge 
communication between the North vid Wolverhampton 
and Birmingham and Southampton. The Oxford, 
Worcester, and Wolverhampton Railway was originally 
planned as a broad gauge line; the directors of that 
company attempted to get it constructed as a purely 
narrow gauge line, but in 1854 a clause was inserted by 
Parliament in the Oxford, Worcester, and Wolverhampton 
Company’s Bill, requiring it to complete a double broad 
gauge line on its railway. Broad gauge rails were 
accordingly laid on the Oxford, Worcester, and Wolver- 
hampton, but were never brought into use; and in 1858 
an agreement was entered into between the Great 
Western Railway and the Oxford, Worcester, and 
Wolverhampton Company, under which the latter 
company was relieved of the obligation to maintain the 
broad gauge rails. This was followed in 1861 by a 
further agreement leading eventually to the amalgama- 
tion of the West Midland Railway—of which the Oxford, 
Worcester, and Wolverhampton then formed a part— 
with the Great Western Railway. This extension of the 
Great Western Railway led also to the continuation 
of the mixed gauge from Reading to Paddington, 
so as to give through narrow gauge communication 
vid the Great Western Railway, between London and 
the North, and between London and South Wales vid 
Worcester. 

In 1869 the mixed gauge between Wolverhampton, 
Birmingham, and Oxford, and between Reading and 
Basingstoke, was altered to narrow gauge, and in the 
same year narrow gauge communication was established 
between Hereford and Gloucester; the line between 
Hereford and Grange Court being altered from broad 
gauge to narrow gauge, and between Grange Court and 
Gloucester from broad to mixed gauge. In 1872 the 
whole of the South Wales line from Swindon to New 
Milford, and a number of branches, were altered from 
broad to narrow gauge; and in the same year the gauge 
of the line from Swindon to Didcot was mixed, so as to 
establish through narrow gauge communication between 
London and South Wales via Gloucester. In 1874 the 
Berks and Hants line from Reading to Holt Junction, and 
the Weymouth line from Thingley Junction near Chippen- 
ham to Weymouth, together with the Salisbury branch, 
were altered to narrow gauge. In 1875 the Bristol and 
Exeter Company added narrow gauge rails to its main 
line from Bristol to Exeter. Since 1874 the broad gauge 
through-working from London to Penzance has continued 
unaltered, but the whole of the branches north of Exeter 
have been altered from time to time from broad to narrow 
gauge. At the present time the only broad gauge line is 
from Exeter to Falmouth, a distance of 1134 miles, and 
the following branches :—Newton Abbot to Moreton- 
hampstead, 12 miles; Newton Abbot to Kingswear, 143; 
Churston to Brixham, 2; Totnes to Ashburton, 9}; 
a to Launceston, 12}; St. Erth to St. Ives, 4} 
miles. 








Memorandum of Broad Gauge Stock, 1869 and 1892. 











Number of 
Carri , Vans, 
Engines. horse boxes, and Wagous. 
cattle trucks. 
1869* ... 549 ee 8651 
1892 :— ; 
Convertible ... ...125 ... 426 we 192 
Not convertible ... 67 ... 126 2477 
192 552 . 38259 


* In 1869 the broad gauge stock stood at its maximum. 


We may now proceed to fill in some of the details of 
the preceding sketch, and supply certain omissions. 

The prospectus of the Great Western Railway Com- 
pany was first issued in 1833. The proposed capital was 
to be £8,000,000, but in the following year it was reduced 
to £2,500,000. At that time it was proposed that the 
line should go no further than Reading ; the Legislature, 
however, threw the Bill out, and insisted on the pro- 
moters either making a veritable Great Western Railway 
or abandoning their scheme altogether. The company 
then made a renewed application to construct a line 
which should extend as far as Bristol. This application 
was bitterly opposed, and generally on the most senseless 
grounds. It was seriously asserted amongst other things 
that the morals of Eton boys would be ruined—* Anyone 
who knew the nature of Eton boys would know that the 
could not be kept away from the railway.” Great land- 
owners also objected, and more reasonably, to have their 
estates intersected, but these persons eventually were 
more than amply compensated for anyinjury done to their 

roperty. Whatever loss of homogeneity certain estates 

ave suffered through the railway—and for the most part 
the injury was purely nominal—their marketable value 
was thereby increased two and three-fold. 

Eventually the company triumphed over all difficulties, 
and in 1835 the Act for its incorporation received the 
Royal assent. This Act authorised a capital of £2,500,000, 
to be raised in joint stock, and a further sum of £833,333 
by loan. In 1837 two additional Acts were obtained— 
one for the alteration of gauge, and the other for an 
independent terminus at Paddington. The original Great 
Western Railway only extended from London to Bristol, 
and between those two points it is extraordinarily level 
and straight, a result partly due to the formation of the 
country over which it passes, and still more to the heavy 
earthworks and cuttings which have been so lavishly 
employed throughout its entire length. Levelness and 
straightness are admirable qualities, but it may be 
questioned whether Mr. Brunel did not sometimes pay 
too high a price for them—whether, in short, the benefits 
he thus secured were always commensurate with the 
enormously increased cost their attainment entailed. 
This, however, is certain, a magnificent and unique 
railway was the outcome, and such as the world is not 
likely to see again. Solid rock was blasted away or 
tunnelled through, vast embankments were piled up, 
ponderous viaducts were built, with an imperial disregard 
for expenditure, whether that expenditure were of time, 
or money, or skill; nothing was permitted to deflect the 
great road from the stately, even tenour of its way; and 
no little praise is due to the original shareholders for 
their gallantry and enterprise. They watched their 
millions sunk in what they knew was but an experiment 
on a stupendous scale with equanimity, and even 
enthusiasm. They heard themselves described as mad- 
men, their undertaking as a colossal monument of human 
folly, and Isambard Brunel as a reckless, superficial 
theorist; and yet they never lost faith, in themselves, in 
their railway, or in its great engineer. Landowners, from 
noblemen down to petty struggling farmers, battened on 
them; financiers sneeringly prophesied speedy ruin and 
utter collapse; a powerful and rancorous Parliamentary 
party attacked them with every weapon, fair and unfair; 
yet, in spite of all, they never desponded, and in the face 
of a crushing opposition eventually carried the day. 
The hard-won victory was theirs, and the following 
figures eloquently attest what it cost them:— £99,091 
were absorbed by law expenses, £790,218 14s. had to be 
paid for land. These amounts, added to the cost of 
construction, brought the expenses up to £56,594 6s. per 
mile, and the original estimates were largely exceeded. 
In 1839 it was necessary to obtain fresh capital. 
£1,250,000 was raised by stock and £416,000 by loan. 

Turning to the line itself, it will be found that the 
ruling gradient between London and Bristol is 1 in 
660. The only severe one is between Box and Corsham, 
it is about three miles long, and rises at the rate of 
52°80ft. in each mile. This particular gradient, the 
béte noire of engine-drivers, is made additionally severe 
through the greater portion of it occurring in the Box 
tunnel, where, owing to moisture, the rails are always 
more or less slippery. The greatest care and skill are 
required to bring a heavily-loaded train to the summit. 

Lack of space prevents more than a very brief and 
inadequate notice of some of the principal structures 
between London and Bristol. The Wharncliffe Viaduct 
at Hanwell is an imposing piece of work, and named 
after Lord Wharnclifie as a mark of the company’s 
appreciation of the great services that nobleman 
rendered it when acting as chairman of the Lords’ Com- 
mittee upon the Bill. Some seventeen miles further 
down the line a remarkable bridge carries the railway 
over the Thames at Maidenhead, and this perhaps has 
been the best-abused structure on the line. Whishaw, 
in his “ Railways of Great Britain and Ireland” (1839), 
speaks indignantly of the “ hateful misrepresentation ” 
it had been subjected to. As a somewhat mild specimen 
of this “hateful misrepresentation,” the following in- 
accurate comments by one of its critics form a good 
instance.—“ A bridge built over the Thames at Maiden- 
head to show how the river might be crossed by two 
arches whilst the old bridge required six, fell down twice; 
it was again rebuilt, and stands a monument of what an 
engineer of genius can do with shareholders’ money.” Asa 
matter of fact it never fell down atall. What really did 
happen was this:—Mr. Brunel being dissatisfied with the 
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quality of cement the contractor had employed in the 
northern arch, ordered it to be taken down and rebuilt; 
since then both arches haveremained practically untouched, 
This beautiful bridge, probably the flattest brick bridge in 
proportion to its span ever constructed, consists of two 
elliptical arches each havinga span of 130ft., with a rise 
of 24ft. Its detractors, whose virulence was in most 
cases equalled by their entire ignorance, predicted a dire 
fate for the first train passing over it; but it has since 
carried the traffic of fifty years and more without mishap, 
Curiously enough, in spite of the great span of the arches 
in conjunction with their flatness, their settlement has 
been unusually small. Everybody knows the Box tunnel, 
We have heard some enthusiasts maintain that its entire 
length of one and three-quarter miles is cut through solid 
quartz— as hard as a diamond, sir!” This, of course, ig 
an exaggeration, but it was a work involving enormous 
difficulty and expense. No less than a quarter of a 
million of cubic yards of marl and freestone had to be 
excavated, at a cost of about 10s. a cubic yard. A very 
full account of all the architectural and civil engineering 
features of the line will be found in Bourne’s sumptuous 
“ History of the Great Western Railway.” 

The longitudinal sleeper permanent way possesses 
some special advantages of its own which should not be 
overlooked. A broken rail might carry a train without 
mishap, owing to the continuous timber foundation, 
which would prevent it becoming ae poe and in the 
event of a derailment the longitudinal timbers acting as 
guides, would very likely largely modify the extent of an 
accident. A remarkable instance of this occurred many 
years ago. A van at the end of a goods train ran off the 
rails at Reading, but instead of leaving the + pemorrag 
way altogether it continued as along the longitu. 
dinal timbers for five miles, and then jumped on the 
rails again at a level crossing. The engine driver had no 
idea of what was going on at the tail of his train, and 
nothing would have been known of the accident had not 
some platelayers who were working at the time reported 
it. On inspecting the line the track of the van’s wheels 
over the timber for the whole distance between Reading 
and Pangbourne was distinctly visible. 


(To be continued.) 





SAND-FEEDING APPARATUS FOR LOCO- 
MOTIVES. 


WE illustrate herewith a sand-feeding apparatus for locomotives 
atented by Mr. H. L. Leach, jun., Master Mechanic of the Fitch- 
— Railroad, Keene, N.H. This invention was the result of an 
endeavour to find a satisfactory method of feeding sand under 
freight engines on heavy grades, where the trains were often stalled 
by the too profuse sanding of the track. It is also intended to 
prevent the rapid wear of rails and tender wheels and to avoid the 
expense due to a trains over large quantities of sand left on 
the rails when it is fed by means of the ordinary sand lever. The 
sam has been tried and adopted by a number of railways, 
including the Fitchburgh, the Boston and Maine, the Maine 
Central, the Old Colony, the Boston and Albany, the New York, 
Providence, and Boston, the Beech Creek, the International and 
Great Northern, the Atlantic Coast line, the Fall Brook Coal Com- 
pany, and others. 
In this device the sand is fed by means of a jet of compressed 
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air, and its operation will be readily understood from the accom- 
panying cut. Thesand trap is represented as bolted over a hole in 
the side of the sand-box, through which the sand flows freely into 
the trap, from which it is blown by an air jet through a nozzle at the 
bottom of the trap over into the usual sand or delivery pipe, 
through which it falls to the rails. The direct e from the 
sand-box to the delivery pipe, and the usual valve and connections 
from the cab, are generally retained, and may be used to assist the 
brakes in making emergency stops. The compressed air used is 
taken from the main reservoir of the air brake system —— 
to the traps through suitable piping, the feed being regulated by a 
valve located in the cab convenient to the engine driver. 
little air is required, and a pressure of 11b. to 51b. through a 
nozzle ,in. diameter will blow the small amount of sand required 
to prevent the driving wheels from slipping.—Hagineering News. 
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GUNBOAT FOR THE FRENCH GOVERNMENT. — The Minister of 
Marine in Paris has contracted with Messrs. Yarrow and Co., of 
Poplar, to construct for the French Navy a shallow draught river 
gunboat, for service in Dahomey. It will be 100ft. in length by 
18ft. beam, and will have a draught of only 18in. It will be pro- 

lled by a stern wheel, and the expected is ten miles an 

our. essrs, Yarrow and Co. have undertaken to construct this 
vessel in one month, It will be built in floatable sections, by 
which means the parts can be connected together abroad while 
afloat with great rapidity, and at the same time enable the vessel 
to be shipped without difficulty. It will be remembered in the 
case of the Mosquito and Herald, built by Messrs. Yarrow and Co. 
two years ago, for service on the Zambesi, for the British Govern- 
ment, the sections were connected together, the machinery placed 
in position, and the vessel run on the Thames in the remarkably 
short space of time of six hours, 
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THE MECHANICS OF LOCOMOTIVE TRACTION 
AND DRIVING. 
By Proressor Ropert H. SMITH. | 
Tae stresses and strains that arise throughout the | 
frames and machinery of locomotives have often been | 
the subject of discussion, but even at this date these dis- | 
cussions seem to leave agood deal to be said on the matter. 
In fact, the mechanics of locomotives have seldom, if | 
ever, been investigated in a strictly accurate fashion, and | 
it will be seen that, so far as coupled locomotives are con-_ 
cerned, there is a gond excuse for this, as the data under | 
certain circumstances become extremely indeterminate. | 
Figs. 1 and 2, elevation and plan, are introduced merely | 
as diagramatic sketches for reference in understanding | 
the nomenclature adopted throughout this article. 


Bae weight resting on front and 
” a bai +> back axles, or on right and 
= W, + W, 


= W,+W,+W,, iba | left-hand rails, or on front 


| Components of locomotive 


and back and right and left- 
hand wheels. 
w= w, + w,, parts of wheel base lying between centre 
of gravity and front and back axles. 
p, and p,, leverages of moments round crank shaft of 
right and left-hand piston thrusts. 
8, and s,, leverages of right and left-hand side rod 
thrusts or pulls round axle shaft. 
Let us begin with the investigation under the condition 
of wniform speed. 
Case I.—Let us first consider a locomotive with one 
pair only of driving wheels 
—no coupled axles. The 











crank shaft is in balance 
under the action of ten 
forces, viz.:—Two connect- 
ing rod thrusts, two 
horn-plate thrusts, two 
downward spring thrusts, 
two vertical upward rail 
thrusts, and two horizontal 
rail thrusts. All these 
except the first and the last 
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have zero leverage round 
the centre line of the shaft. 
The moments of the first 
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as _ two and the last two must, 
x tr —Sséstthherefore, balance, or 
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4 Taking the locomotive as 
Pa a whole—including wheels, 
crank shaft, &c. — the 
“external”? forces under 
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which it is kept in balance 
H are its own weight, the 
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Whether the calculations be made numerically from a 
special example, or algebraically, or graphically, it is still 
always very convenient to have letter-symbols, or short- 
hand names of some sort, by which to refer to the various 
acting forces and the various dimensions. The forces 
are below indicated by capital letters, and the dimensions 
that come naturally along with these forces are indicated 
by corresponding small letters. The letters are chosen 
so as to suggest as far as possible the quantities referred 
to. Thus we may make 

T = draw-bar Traction. 
above rails. 

p = leverage by which to 
multiply P to obtain 
turning moment on 
crank shaft. 


P = total Piston thrust. 


C = Connecting-rod thrust 


or pull, connecting -rods or 


cylinders. 

(eo leverage of side rod 

force round axle. 

o = horizontal distance be- 
tween centre lines of 
the two side rods. 

H = thrust on Horn-plates. / = horizontal distance be- 

tween side - frame 


plates. 

R = total horizontal Rail 7 = radius of driving wheel. 

thrust on wheels. 

W= total Weight of loco- w= wheel base. 

motive. 

GittC — P = Pressure be- 
tween Guide-bar 
and crosshead. 

Regarding the value of », it is well known that for a 
single cylinder it is the distance from the shaft centre of 

the intersection of the line of the connecting-rod upon a 

line through the shaft centre and perpendicular to the 

stroke. For two cylinders, Pp = P,p,+P,p, = the 
sum of the turning moments of the two piston thrusts. 
Most of these quantities have to be considered in 


S = Side-rod or coupling-_ 
rod thrust or pull. | 


= rail Gauge. 


parts or components. For instance, we have the piston | 


thrust in the right and left-hand cylinders, which may be 
called P, and P,. Or the horn-plate thrust may be split 
up into four parts, right and left hand, and at front and 
back axle-boxes. Thus we may use the following system 
of naming the 
CoMPONENTS. 
P tt P, + P,, the horizontal and vertical components. 
= P, + P, in right and left-hand cylinders. 
tt P,,+ P,,+ P,,+P,, the horizontal and vertical com- 
ponents of P in the right and 
left-hand cylinders. 


CitC, +C, horizontal and vertical compo- 
= C, +C, nents of right and left-hand 
@ Tt C,,+ 0,,4+0,,+0,,) connecting-rod thrusts or pulls. 
u a Ps = : Ditto of crosshead thrust 
r t * 
tt G,,+ Gi, + G, e+ G,; = guide-bar. F 
8 = 8, +5,, thrusts or pulls in right and left-hand side 
rods (these being always wholly hori- 
wT eeeatanetintatn abtitatienth 
*. orn-plate thrusts at front and | 
"hte | "beck and right and left-hand 
ae ~ axle-boxes, these being also 
H,-+ y+ H,,+ H,,| horizontal. 
R=R, +R, horizontal rail thrusts upon 
=R, +R, front and back and right and 
= R,,+B,.+ R,,+ R,,) left-hand wheel tires, 


t =height of draw-bar | 


c = horizontal distance be- | 
between centrelinesof | 








FBT rail pressures, and the 
resistance. This latter is 
chiefly the draw - bar 
traction T, but also in- 
cludes a proportionately 
small wind resistanceand arolling resistance. The windand 
rolling resistances of the tender and the train are included 
in T, and the locomotive rolling resistance may be con- 
sidered simply as a deduction from R, and in our calcu- 
lations may be reckoned as included in R. The locomo- 
tive wind resistance may also be easily combined with 
the draw-bar tension, giving a resultant resistant force 
which we will still call T, and whose height above the 
rails we will still call ¢, remembering that this height 
may be a little—but very little—different from the actual 
height of the draw-pin above the rails. 

W has no moment round a vertical axis; and there- 
fore, referring to the plan, if T be directed along the 
| centre line of the locomotive, the moments of the right 
| and left-hand rail thrusts round a vertical axis placed in 
| the centre of the width must balance each other, so that 


=h,= =Pp 
R,=R=}R=72..... @) 


| Of course, this will no longer hold good if there be side 
| lurching of the locomotive, or lateral horizontal oscilla- 
tion. Such lateral lurching necessarily occurs when it is 
physically impossible that R, should equal R,; as, for 
instance, when one rail is very greasy or otherwise 
slippery, while the other is dry and gives the wheel a 
good bite. The condition that there is no forward 
acceleration of momentum gives 


aliwtr .... >. @ 


, 

Looking now at the side elevation, and taking again 
the machine as a whole, and remembering that no 
moment is required to keep up the uniform rotation of 
the wheels and shaft, we may calculate the moments 
round a horizontal transverse uxis through the touching 
points of the front wheels on the rails, and equate their 
sum to zero. Round this axis all the R’s have zero 
leverage; so also has W, the upward reaction of the 
rails on the front wheels. The other external forces are 
T, W and W,, in the case of there being only two axles, 
as in our sketch, Fig. 1. Therefore, 

Ti+ Ww,= Wow 
, > 
le Weew%+ 22:! w+ P2:!. . &@ 
w rw rw 
where W,, is the weight on the driving axle when no 
traction is exerted. That is, the weight on the back 
wheel is increased from ws , which it would be if the 
engine were standing and T and P zero, by the amount 
Pp.t 
rw 

Note that all these four results, although put down 
here for Case I., are equally true for Case II., that is, for 
two coupled axles. Also the results (1), (2), and (8) are 
true for any number of coupled axles; and also whatever 
leading and trailing uncoupled wheels there may be, 
whether mounted on bogies ornot. Result (4), however, 
is true only when there are only two pairs of wheels. In 
this case the maximum value of R, 2.¢., the adhesion of 
the rails under the driving wheel, is ¢ W,, where ¢ is 
the coefficient of friction or “adhesion.” Thus 


Max. draw-bar traction T=R = ¢ W,= pW i+ $ <? 
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(5) 


t ty 
ae. ee 
This may be increased by placing the draw-bar high~—.e., 
making ¢ large—up to the limit at which the load on the 


for safe steering. This limit may be expressed as a 
limiting ratio of height of draw-bar to wheel base (= ) 
beyond which the locomotive would not steer safely. 
Let W,, be the load on the front wheels when there is no 
traction, i.e., let W,. = wm, and let W,,, be the mini- 


mam load on the front axle safe for steering, then 

Max. safe ratio! — 1 WV (aa W ee 
w W - Wen 

For example, if ¢=+4, and the load on leading wheels 

be 2 of the whole weight when there is no traction 


Wy. +), and if this load may be safely reduced 


to 1 of the whole (% =1 ) then, since 
1 2— j 
y MGs t oh 


4 ° 

we might make the height of the draw-bar above the 
rails equal to the wheel base without risk of losing the 
required amount of steering power. 
Of course it is impossible to place the draw-bar so 
high as this, but it is worth while in passing to note 
that the same result may be quite practicably obtained, 
to a certain extent at any rate, by inclining the draw- 
link to the horizontal—making it slope upwards— 
forwards. The whole traction has now a vertical com- 
ponent, but its horizontal component maintains the value 
Pp 

as 


given above, namely = R = In equations (4), (5), 


and (6), are now to be used for ¢, the height above the 
rails of the intersection of the draw-link line produced 
with the vertical plane through the front axle. Suppose 
the front axle be 15ft. in front of the draw-pin, then a 
slope of the draw-link of 1 in 3 would make ¢ no less 
than 5ft. more than the actual height of the coupling. 
If the slope were 1 in 5, there would be added 3ft. to ¢, 
i.€., it would be practically doubled; while the maximum 
draw-bar traction would have its horizontal, i.e¢., its 
working component raised in the ratio 26 : 29 if the draw- 
bar stood 3ft. above the rail, and the wheel base were 8ft. 
Moreover, the wheel pressure on the rails would be 
increased by the amount of the vertical component of 
the draw-bar traction, and thus the maximum safe limit 
of t would be made higher. In fact it would become— 
t ee. 1 W,.+yW2.— Wee e 
w W- W;, 

where + is the slope of the link, instead of the value in (6). 
On the other hand, the sloping coupling would exert a 
force tending to lift the front wheels of the tender off the 
rails. Thus if the slope were 1 in 5, and the weight of 
the locomotive were forty tons, something like two tons 
would be lifted off the front axle of the tender, the 
vertical lifting force at the coupling being over 1} tons. 

Consider steam in one cylinder only. During the in- 
stroke, or upper half-revolution, the connecting-rod is in 
tension, and the thrust is on the front sides of the axle- 
boxes. If the pull C through the connecting-rod be 
resolved in C, and C, at the point where its line cuts 
the vertical through the shaft centre, then C, has no 
moment round this centre, and therefore the moment of 
C,=Pp. Since C, has also zero moment round the 
touching points of the wheels on the rails, it follows that 
the moment of C round this axis at the rail surface 
=C,r+Pp. This, as applied to the wheel and shaft, 
is balanced by the two backward thrusts of the two horn- 
plates, which both act with leverage r. Therefore 

Hr=(C,r + Pp; 
or H=(,4¢ 7? =0,+2. 

Now, evidently (from consideration of the balance of 
the crosshead) the horizontal component of the connect- 
ing-rod pull (directed backwards) equals the sum of the 
horizontal components of guide-bar thrust on the cross- 
head and the steam thrust on the piston (both directed 
forwards). Thus the sum of the opposites of these 
latter two, namely, the crosshead thrust on the guide-bar 
and the steam thrust on the back cover of the cylinder, 
both resolved horizontally and directed backwards, equals 
C,, or C7, = P, + G,. Thus 


H=P, +(G,+ 7?) : 


It is because the forward thrust of the axle-boxes on 
the hornplates, H, is greater than the sum of the back- 
ward thrusts of the steam and the crosshead, P, and G,, 
that the frame, engine, and boiler move forward, in spite 
of the backward pull T at thedraw-pin. We have already 
found this balance between T and the forward forces by 
considering the whole, inclusive of the wheels and other 
parts not rigidly bound to the frame, but it may also be 
satisfactory, especially to junior students, to recognise 
the balance as applied to the frame and parts rigidly con- 
nected thereto alone—setting aside piston, cross-head, 
shafts, wheels, &c. The steam pressure on cylinder 
cover, the crosshead pressure on guide-bars, the axle- 
box thrust on hornplates, and the resistance at the draw- 
pin are the horizontal forces applied, and therefore we 
have on the in-stroke, 

H—-(G,+ P,)=T. 


Comparing this with (7) we find T= Fe, the result 


already obtained in (3) by the other method. 

On the out-stroke the connecting-rod is in thrust and 
the crank-pin lies below the shaft centre. The con- 
necting-rod thrusts backwards on the crosshead, and so 
also does the horizontal component of the guide-bar 
pressure; therefore, in this case C,= P,—G,. Also, the 
moment of C, round the transverse axis at the rail 
surface is C,7 —-Pp=Hr, the H here being « forward 
thrust of the hinder hornplate upon the axle-box. Thus, 


H=(,—?2=¢,-R 








front wheels has been reduced to the minimum required 


=P,-(G4+2?) .... 
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Here the only forward force applied to the frame and 
parts rigidly attached thereto is the steam pressure on 
cylinder cover, P,, while the backward forces are cross- 
head pressure on guide-bar, G,, axle-box pressure on 
hornplate, H, and T. It is because P, is now greater 


than H + G, by the amount ‘? that we have T balanced 
(viz., T= ey. 


= 

The thrust H found in (7) and (8) is the sum of two 
thrusts at the two sides of the frame. To find how it is 
distributed, note the moments as seen in the plan acting 
on the crank shaft and wheels, round a vertical axis 
through the centre of the length of the shaft. The two 
parts of R, viz., R, and R,, being equal—see Equation 2— 
and having equal leverages round this axis, their combined 
moment is zero. The leverage of the connecting-rod 


pull, C,, is 2° Suppose it to be the right-hand cylinder 
in which the steam is working, the other cylinder being 
empty, then the balance of moments is on the in-stroke 
—C, being a pull— 

4C,c+t Hh=}3Hh 


— 


or c,° = H,—H, 
h 

and since a + oe = H, + H, 
therefore 

H. =3 10, (1+5 ) +22) 

\ h r ) | Onin-stroke, at front 
[ of axle-box . 9 
Hi, = 7 " 


» | es Pp) 
(ce (1 h ) + > 
On the out-stroke still in the right-hand cylinder, it is 

easy to find similarly 


~ e c Pp) 
waded hee (2 + h ) es | ) on out-stroke, at 
- back of axle- 
H, =} 1c, (1 -¢ - Fe) box . (10) 
if h - 


If the steam be in the left-hand cylinder alone, the 
results are the same except that the suffices / and r are 
to be interchanged. 

If, now, the steam be in both cylinders, the separate 
effects—in producing hornplate pressure—have simply 
to be added. In this addition the only point where one 
is apt to go wrong is in confusing backward and forward 
thrusts, to which, of course, opposite signs must be 
attached. The results are as follows :— 

Formula (11)— 
Both pistons on in-stroke, on front of axle-box. 

)+ Peethm) 

f r ) 

ive 1c c P, p.+P, p,) 

Hi=31C.(1+5)+G.,(1-§ )p Pere 

Right-hand piston on out-stroke. Left-hand piston 

on in-stroke. On back of axle-box when positive; 
on front of it when negative. 

A , c , oo .. os Py p.+P, pr) 
4G-(1+5) Cu (1 :) rr) 
_Pip.t+Pip) 

fee 


c 


H,=3,0,,(1+/ )+ Cu (i-5 


H, 


to ae) Je 
H, =}! C.(14+5)+e.(1 : ) 
Both pistons on out-stroke, on back of axle-box. 
oni Lae c _¢ = P, P+Pi pi ! 
H, =3'C,,(1+¢)+C. (1 “ ) 


r ) 
Hi=1{ou(1+§)+6.(1~4) 


_ P, pe+P: pi) 

r ) 

Right-hand piston on in-stroke. Left-hand piston 

on out-stroke. On front of axle-box when positive; 
on back of it when negative. 

P, p,+P: p:) 


G(1+5 )—Cu (1-5) + =P 
(142) +0,,(1-¢ ) + PPethp 


These results are equally true for inside and outside 
c 
h 
for outside cylinders it is greater than unity, and there- 


{ 
H, =}: 
at 
a, 


—— J 
i=: 


cylinders. For inside cylinders — is less than unity; 


fore (1 _ *) is negative. 


It is evident that these formule simplify very greatly 
if C,,= C,,and P,=P,. Itis of greatest importance to 
find the strains throughout the machine when it is work- 
ing at full load—that is, with a late cut-off—in which 
case the piston thrusts ought to be equal in the two 
cylinders through nearly the whole of the revolution. 
Moreover, (P, p, + P, p,), the sum of the turning moments, 
reaches a maximum when the cranks stand about 45 deg. 
away from the dead-points, and at the same time the 
connecting-rod thrusts or pulls are equal if the piston 
thrusts are so. The horizontal components of these 
connecting-rod thrusts are also equal at the 45 deg. 
points if both pistons are on the same stroke, whether in 
or out, and would be equal when one is on the in and the 
other on the out stroke, except for the inclination of the 
cylinder centre line. Thus for these four positions of 
maximum stress a very good rough approximation is 
obtained by putting C,, = P,=}4P = steam 
pressure on one piston; also putting 


si = = 


P= Ph =5 Ip x piston stroke. 
x 
Call} P = P' and} x piston stroke = crank radius = p!. 
Then at these 45deg. maximum points 
Formula (12)— 


wewss1n Both pistons on in-stroke, on 
L=H.=P 1 aie J2r front of axle-box. 
H= pie 2 ) Right-hand piston on ont-stroke 
(h J2r) \Left-hand , ,,in 4, 
p { cp’ ) | onback of ax. box when positive 
H.= cs wee ] onfront ,, » negative 





Le] 
<< 


at left-hand hornplate. The maximum hornplate thrust 
for inside cylinders is given in Fig. 3, and is equal for 


| right and lett-hand axle-boxes. That for outside cylinders 


is greater than that for inside cylinders, and occurs alter. 
nately on the left-hand axle-box—Fig. 4—and the right. 
hand ditto—Fig. 6. It may also be noted that the 


/maximum hornplate thrust in every case comes on the 


_u_—ps p Both pistons on out-stroke, on 
ome waar > | “Saba emees 
H,= Pp’ ? + £ } Sieh Sond piston on in-stroke | 

yar? Tt - ” » out ,, 

m »§ ¢, p' \ (onfrontofax.box when positive 
H,= 1 - a Var \ } onback _s,, » negative 

As 


namely, (P, p, + P,p,), evi 


as R, = R,; that is, so long as there is no side-lurching 
round a vertical axis and so long as T is directed along 
the centre line of the locomotive. 

The above hornplate pressures can of course be calcu- 
lated graphically; and the graphic calculation has this 
advantage, that the same diagram gives not only these 
pressures, but also the bending moments all along the 


| 


wniite the twisting aside ate wget. front side, i.e., it is a backward thrust of the hornplate 
e 


mtly half of it runs from the | 
cranks to the right-hand end and half to the left, so long 


on the axle-box. 
It must be remembered that these diagrams do not 
apply to coupled engines. 
(To be continued.) 








ELECTRIC LIGHTING IN LONDON, 
No. XI. 
THE WESTMINSTER ELECTRIC SUPPLY CORPORATION, 
THIs company was registered upon June 80th, 1888, 


crank shaft. In Figs. 3, 4, 5, and 6, are given eight but none of the shares were ofiered for public subscrip. 


Inside Cylinders 


——_—__—_—_—__—« — Rp 
_- Yr -_- = Ap 





Fig 3 





Both Pistons on In- stroke 


tion until near the end of 
1889. The company took 
over the business which 
had been carried on in 
Millbank - street by a 
smaller association, and 
had at first a small gene. 
rating station in Dacre. 
street, Westminster. The 
authorised capital igs 
£300,000, in shares of 
£5 each, of which £500 
is in founders’ shares, 
entitled to one-fourth of 
the surplus profits after 
providing for a dividend 
of 7 per cent. upon the 
ordinary capital. The 
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whole of the capital is 
allotted and paid up. 
Professor Alex. B. W. 
Kennedy was appointed 
engineer-in-chief, and it 
is mainly to his exertions, 
which were ably seconded 
by those of his staff, that 
the present satisfactory 
position of the company 
is due. The Right Hon. 
Lord Suffield, K.C.B., is 
chairman of the com. 
pany. The general man. 
ager is Captain Edmund 
I. Bax, and the secretary 
Mr. Frank Jago. At 
present the offices are at 
4, Victoria Mansions, Vic- 
toria-street, Westminster, 
but in a short time they 
will be removed to the 
Z special premises which 
have been built adjoin- 
ing the generating station 
at Eccleston-place. The 
architect for all the build- 
ings erected by the com- 
pany has been Mr. C. 5. 
Peach, and owing to the 
joint labours of himself 
and Professor Kennedy, 
most satisfactory pre- 
mises have been obtained. 
Electricity is supplied 
through mains laid upon 
the two-wire and three- 
wire systems. The net- 
work is fed by feeder 
mains in order to obtain 
as nearly as possible a 
constant potential at the 
consumers’ lamps. The 
whole of the stations are, 
or will eventually be, 
coupled together, so that 
in case of accident at 
one station there may be 
no cessation in the supply 
of current. Secondary 
batteries are employed as 
reservoirs, in order that 
at the hours when there 
is a small load factor 
the engines may be 
stopped and current sup- 
plied entirely from the 
cells. The supply is 
effected by means of con- 
tinuous current, with 4 
difference of potential of 
200 volts between the 
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CRANK SHAFT BENDING MOMENTS 


N.B.—The arrow heads give the directions of the forces acting on the crank: shaft. Moments measured 
right and left-hand of the vertical base line across the space C, Ci produce bendings of contrary sign. 


mperinnene of such diagrams, corresponding to the four 
phases of the rotation referred to in formulas (11) and (12). 
For each phase two di 8 are given; one for inside 
cylinders, the other for outside cylinders. The piston 
thrusts, strokes, rail gauge, &c., being taken the same for 
all the eight diagrams, they give results directly com- 
parable among each other. Thus it may be noted, that 
the maximum bending moments for inside cylinders— 
Fig. 5—is greater than that for outside cylinders—Fig. 4 
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outside wires. The area . 
for which the company 
has obtained its order is 
shown in Fig. 1, where 
the generating stations 
are shown by black rect- 
angles, and are three in 
number, Millbank-street, 
Westminster, Eccleston- 
place, Belgravia, and Davies-street, Mayfair. The 
mains which are already laid are shown by dot-and- 
dash lines, and the position of the customers’ houre3 
is shown by circular dots. It will be observed that 
the Houses of Parliament and Buckingham Palace are 
supplied with current. At the meeting of the share- 
holders last February it was reported that the Millbank- 
street station was practically completed, and that no 
more payments would have to be made except for con- 
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densing apparatus ; that the station at Eccleston-place | 
was completed so far as the plant and works were con- | 
cerned, and that the Davies-street station was almost as 

far advanced. At Davies-street the frontage will consist | 
of flats or chambers, from which a considerable rental 

will be obtained. ‘The demand for electricity was so 

reat that temporary buildings were put up in order to | 
accommodate the machinery and permit of immediate | 
supply. In February, 1890, there were 18,140 lamps | 
upon ‘the circuit, and in that year the additions were as 
follows :—In March, 5842 lamps; in April, 9992; and in | 
May, 6789. So that by the end of June, 1890, a total of | 
37,000 lamps were being supplied, while in February | 
last this figure had reached 68,000, and had attained 

78,100 on April 80th, 1892. 

We shall now refer in detail to the station at Eccleston- 
place, which will eventually be the largest of the three 
generating centres. As will be seen from the plan it is 
near Victoria Station, and a little to the north of Bucking- 
ham Palace-road; it is therefore in the best position for 
the supply of the western part of the lower district. The 
dotted line upon the plan, which passes the block, 
represents the underground 
railway, and the necessity of frm 
building part of the station j 
over the tunnel has added 
considerably to the difficulties 
of both architect and engi- 
neer. Fig. 2 is a ground 
plan of the station buildings, 
from which it will be seen 
that the tunnel of the District 
Railway runs nearly parallel 
to Eccleston-place, to which 
the building faces. The store- 
rooms are all placed upon 
the ground floor and base- 
meat at this end of the build- 
ing, and the upper floors are 
occupied by the offices of the 
company, and the residential 
part reserved for Mr. C. O. 
Grimshaw, the engineer in 
charge of the station and his 
assistants. The machinery 
in motion is thus kept away 
from the tunnel. The total 
area which belongs to the 
company measures approxi- 
mately 224ft. long by 101ft. 
wide, and of this rather more 
than half is now covered 
by buildings. Two main 
entrances are provided, so 
that the coal carts will enter 
at one door, pass on to a 
weighbridge, the coal will 
then be discharged into the 
stores in the basement shown 
in Fig. 2, and the empty carts 
will pass out by the second 
door. Tram lines are laid in 
all the passages, so that the 
coal is easily brought to the 
boiler-house. It is possible 
to store at least 300 tons at 
one time. 

The boiler-house is below 
the ground level, and at 
present three boilers are in- 
stalled; two are of the marine 
type, built by Messrs. 
Davey, Paxman, and Co., of 
Colchester, and are 12ft. long 
by 8ft. diameter, the other 
is by Messrs. Fraser and 
Fraser, and is also of the 
marine type, 13ft. long by 
9ft. diameter. The smoke- 
box front of the latter is not 
provided with doors, but 
opposite each tube is placed 
a plug, which can easily be 
removed so as to allow of 
the tubes being cleaned if 
necessary without stopping 
the boiler. Ramsbottom 
safety valves have been 
recently fitted upon the 
boilers built by Davey, Pax- 
man, and Co. The working 
pressure of all the boilers is 150 lb., and we are 
informed by Prof. Kennedy that the average coal 
Consumption per unit generated during the last quarter 
has been 741b. of Welsh coal. It has not been possible 
to check the water consumption with great accuracy, as 
a water meter has not been in use during the whole time, 
and also because the whole of the water used has not 
been employed for feeding the boilers; but the water con- 
sumption for a whole week has several times been com- 
pared with the steam which ought to have been used by 
the same engines working the same number of hours and 
with the same output per hour, if they had been working 
exactly as when they were originally tested at Thames 
Ditton, and it was found that the total water passed 
throng the meter, including all steam for pumps, all 

lowing off of boilers, all wastes and leakages in drains 
= pe else, was only 10 per cent. in excess of 

ulated amount. On shorter trials for twelve or 
twenty-four hours, when:the quantities could be more 
accurately measured, and when it was certain that there 


pe no waste or blowing off, Professor Kennedy found 


Fig. 1—PLAN OF THE 


at the actual steam consumption was somewhat less | 


than corresponded to the Thames Ditton trials under the 
Same circumstances. This means that about 251b. of | 


a is used per electrical horse-power at full load and | 


out 88 lb. at half load. Two separate feed pipes and | 





in Fig. 4. 


valves are used for each boiler, and no injectors are em- 
ployed. Another boiler of similar size to those already 


still for two more. 

The main flue runs along in front of the boilers, and 
dampers are arranged as shown on the plan. The gases 
then pass round either one or both of the Green’s fuel 
economisers shown to the right of the boilers. The 
water is thus heated to about 150 deg. Fah. Two feed 
pumps built by Messrs. Pearn are fixed upon a floor at a 
short distance above the economisers, and each is large 
enough to feed the three boilers. There is a sump 
between the boilers and economisers. 

The engine-room is shown upon our full-page plan, and 
also partially in Figs. 3 and 4. It is very lofty, and the 
walls are of white glazed brick, which give ita fine 
appearance. ‘The office is placed in one corner, and next 
to it is a small testing-room. At this part of the 
engine-room the floor is below the level of the 
part upon which the engines are placed; this being 
arranged so that more sets may be put down 


that the cranks are opposite to each other, and owing to 


| this arrangement it is necessary to bar the engines round 
supplied is to be put in at once, and there will be room | 


in order to start in some positions. A heavy fly-wheel, 


| 6ft. din. diameter, and weighing two tons, is placed upon 


the end of the shaft opposite to the dynamo. ‘The 
dynamos are of the Crompton four-pole type alluded to 
above, and develope 500 ampéres at 125 volts; they are 
used upon each side of the three-wire system, and were 
originally designed for the two-wire system, and are to 
be re-wound so as to give 200 volts. The dynamo shaft 
has only one bearing. Two other small sets are placed 
in the corner of the engine-room: each consists of a 
Willans compound engine of the G G size, giving 80 indi- 
cated horse-power at 430 revolutions, with steam at 
150 lb. pressure. ‘These drive direct two Siemens 
dynamos, each developing 400 ampéres at 100 volts, and 


| they can be run at a higher speed, and give 300 ampéres 


at 135 volts for battery charging. These small 


| dynamos are temporarily used for the day supply and also 


for balancing the output on the two sides of the three- 
wire system. The resistance frames are shown in Fig. 3, 


in future, and to allow for the foundation bolts being but as the photographs of both this and Fig. 4 were taken 
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properly fixed. At one end of the room are placed two 
Willans triple-expansion engines of the II size, develop- 
ing 200 indicated horse-power at a speed of 850 revo- 
lutions per minute, and each of these drives direct a 
Crompton four-pole shunt-wound dynamo, developing 500 
ampéres at 225 volts. The armatures of the dynamos 
are wound with stranded cable pressed into a 
suitable rectangular form. One of the engines is fitted 
with Messrs. Willans and Robinson’s special cooling 
apparatus, which consists of pipes placed inside the 
crank chamber in such a manner as to allow of cold 
water being passed through them. In this way it is 
possible to run the engines constantly without overheat- 


|ing the bearings. Nearer the centre of the room are 
| placed two sets, each consisting of a Windsor high-speed 


vertical compound engine by Messrs. Davey, Paxman, 
and Co., of Colchester, and a dynamo. This engine we 
have previously described, and it 1s also shown partially 
We are informed that this type has been 
specially designed to occupy as little space as possible; 


| the engines are of the inverted open type. They 


are fitted with Paxman’s patent automatic expan- 
sion gear and adjustable high-speed governor, by means 
of which the cut-off can be varied from zero to five- 
eighths of the stroke. The supporting columns at the 








before the station was com- 
pleted, various temporary 
arrangements are still visible. 
The speed of the engines 
is kept constant, and all 
the required regulation is 
obtained by adjustment of 
these resistances. Thecables 
are carried from the ma- 
chines inside bent gas pipes 
imbedded in the foundations, 
and thence up the walls. The 
foundations for all the sets 
consist of one large concrete 
block 10ft. thick, which is 
perfectly free from the walls 
of the building, so as to pre- 
vent vibration of the struc- 
ture. A 6-ton overhead 
crane serves the whole of 
the engine-room. The steam 
pipes will eventually be ar- 
ranged upon the ring system 
entirely round the engine- 
room, and at present are 
provided with stop valves, 
so as to cause as little hin- 
drance as possible in case of 
accident. The spindles of 
the valves are vertical, with 
the hand wheels below, and 
the latter are cast in the 
form of a bowl, so that all 
the leakage is collected and 
may be run off by means of 
a small cock. The main 
pipes are of steel Sin. dia- 
i meter inside, and are fitted 

“y with wrought iron flanges 

“ screwed on. The branch 
pipes are din. inside dia- 
meter, and are of copper. 
The mains are slung by 
straps and links from the 
ceiling, and expansion joints 
are placed in the _boiler- 
house, but none are used in 
the engine-room. 

The exhaust pipes are of 
cast iron, 15in. diameter, and 
pass between the large foun- 
dation block and the wall of 
the engine-room, and thence 
by a pipe, 22in. diameter, 
to the chimney, which is 
150ft. high. The pipe is 
carried up to the top of the, 
chimney. The branches 
from the engines are brought 
into the main at an acute 
angle, in order to avoid the 
vibration which is set up 
when they enter it at right 
angles. A condenser is 
already fixed, but has not 
yet been used. 

The switch-board was con- 
structed by Messrs. Cromp- 
ton and Co., and is shown in 
Fig. 4. It consists of nine slate panels, and is a plug 
board. The regulating switches for controlling the charge 
and discharge of the cells are designed in a circular form, 
instead of with ratchets, as is the case at Kensington 
Court, Notting Hill, and other stations. At present only 
seven of the panels are fitted up. Each panel carries 
connections for three machines and four feeders. That 
at the centre, under the clock, has at the top a pair of 
balancing switches, so that either of the 100-volt machines 
may be connected to either side of the three-wire system. 
Underneath these are placed two voltmeters, that at the 
right giving the volts at the terminals of each battery 
separately by means of wall-plug connections, that on 
the left giving the total volts of the two batteries in 
series. The plugs at each side connect the dynamos to 
the batteries. There are two voltmeters below for the 
small machines, two ammeters, two field magnet resist- 
ance switches for the small machines, and two automatic 
gravity switches for breaking circuit to the batteries when 
the dynamos are slowing down. 

The next panel on the left, which is the negative side, 
carries a large regulating switch at the bottom for a 
battery of fifty-six cells, and above it a large ordinary 
switch. At the time of our visit the charging dynamo 
was giving 135 volts, and fifty-six cells were in the 


front are of steel. One of the peculiarities of this type is | charging circuit, while forty-three cells were on the 
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discharge circuit, and were giving an electro-motive force 
of 104 volts at the feeder points. The ampére-meter 
recorded a current of 150 ampéres through the battery. 
The next panel to the left carries three automatic gravit, 
awitches at the bottom, and an ampére-meter for eac 
machine next above. The bars above these instruments 
contain plug holes, and are connected to the omnibus 
bars at the back of the board. Four voltmeters for the 
pilot wires are above these, then the feeder bars, and 
higher up the four ammeters for the feeders, each reading 
up to 500 amperes, while at the top are placed the main 
fuses, consisting of ten wires soldered to copper ends, and 
duplicate fuses are so arranged that in case one is melted 
another can be instantly switched into the circuit. The 
next panel is similar, but is not yet complete. The panels 
upon the right of the centre carry the positive terminals, 
and are duplicates of those at the left, except that at the 
bottom are placed the field magnet resistance switches, 
and above these the three voltmeters for the difference 
of potential between the terminals of the dynamos. The 
gwitch-board is placed at such a distance from the wall 
that a man can easily get behind it to make the connec- 
tions. The joints are oval flanges of gun-metal, screwed 
and brazed upon the copper bars forming the mains. 
The flanges are carefully faced and drawn together by 
bolts and nuts. Throughout the station the negative 
wires are all coloured red, the positive black, and the 
intermediate wires black and red in alternate rings. This 
colouring is the contrary of that used by some other 
companies, but the reason appears to be that Wilkes’ 
pole-finding papers are used for testing, and these turn 
red when touched by the ends of the negative wire, so 
that in this way it is easier to remember which is the 
positive and which the negative main. 

The main conductors in the engine-room consist of round 
copper bars, and these are carried along the walls and sup- 
ported upon wooden brackets, which carry glass insulators 
and supports of notched fibre. Two Aron electricity 
meters, with Miller’s reversing arrangement, are placed 
in the battery mains. The reading is noted each night 
before discharge commences, and about 10 per cent. in 
excess of the amount discharged is put into the battery 
next day. An excess of 6 per cent. has, however, been 
found by experiment to be sufficient. An ordinary Aron 
meter is used for the station-lighting circuit, and this is 
supported away from the wall, hexagon unions being used 
for the joints of the conductors. Each dynamo is pro- 
vided with an Aron meter. The engine-room is lighted 
by two Edison-Swan lamps of 200-candle power, and 
small lamps are used for the switch-board. 

The battery-room is upon the first floor over the boiler- 
house, and here are installed two batteries of the Cromp- 
ton-Howell type, each consisting of fifty-six cells con- 
taining sixty-one plates. They have only been repaired 
once during five months’ constant work, and have been 
discharged at the rate of 800 ampéres for half an hour, 
although their stated capacity is only 500 ampére 
hours. The cells are supported upon wooden shelves 
resting upon iron columns, and the floor is of asphalte. 
Four extra cells in each battery are used as “‘ milking cells,” 
in order to rectify any extra loss in other cells. The 
voltage of each cell is noted every morning, and the 
specific gravity of the electrolyte once a week. There is 
sufficient room in the battery-room for at least four more 
batteries of the same size. The oil stores adjoin the 
battery-room. Arrangements have been made for the 
comfort of the workmen by providing a mess-room, &c. 

The street mains are laid wherever possible upon 
Professor Kennedy’s system, which is shown on page 
404. Three sizes of culvert are represented; 
these are formed of concrete. The carriers are of 
earthenware, and are let into the concrete, which is 
covered with bitumen to prevent the damp rising 
insome of the new work, such as Dean’s-yard. Cop- 
per strips are then laid upon the supports, which are 
placed at intervals of 6ft., so that no straining devices 
are needed as with the Crompton system. In the 
l5in. culvert a carriage is shown which is used to 
carry the copper strips into their proper position. This 
has, however, been since found unnecessary. Where 
it is impossible to use the culverts Callender-Webber 
conduits are used, and where this is impossible iron pipes 
are employed, into which the cables are drawn. ‘The 
price at which the electricity is sold by the company is 
8d. per unit, and we are told that there is now an equiva- 
lent of 27,250 lamps of eight-candle power fed from the 
station. Next autumn the change from the two-wire to 
the three-wire system will be etiected over the Davies- 
street district, and then the whole three stations will feed 
the network in parallel. 








WAINFLEET HAVEN IMPROVEMENT. 


WaInFLEET Haven was formerly the outfal) for the drain- 
age of a large area of fen land, now forming a portion of the 
six districts under the jurisdiction of the General Commis- 
sioners for Drainage by the River Witham. These districts 
in the aggregate embrace an area of nearly 143,000 acres in 
the county of Lincoln, the flood waters from which now 
pass off to the sea through the new Witham Outfall Channel 
into Clayhole, in the estuary of the Wash. Early in the 
Present century an Act was obtained for the more effectual 
drainage of the low lands forming the fourth district of the 
Witham Drainage, and under which Act the upper reach of 
W ainfleet Haven—called Steeping River—was embanked and 
formed into an upland stream, passing through Wainfleet 
Haven and falling into the sea at Gibraltar Point. 

_ During periods of heavy rainfall the upland waters pour 
into Steeping River very rapidly, and being unable to pass off 
to the sea in sufficient volume between tides in Wainfleet 
Haven, they frequently overflowed and burst the embank- 
ments in the upper reach of the river. The upland waters 
then poured into the adjacent fens, flooding a large area of 
low land under cultivation, and which had ultimately to be 
drained by steam power. These destructive floods were caused, 
in & great measure, by the winding contour and restricted 
Section of the outfall channel between the town of Wainfleet 
and the sea. This was further aggravated by the small 





sectional capacity of the staunch and the sea sluice, which | 
together rendered the outfall quite inadequate for the rapid 
discharge of the flood waters. For the protection of the fen 
lands from these frequent inundations, and to relieve the 
owners and occupiers of the soil from the loss and anxiety 
attending wet seasons, the General Commissioners for Drain- 
age instructed their engineer, Mr. Williams, to prepare a 
report and estimate for the improvement of the outfall 
channel generally. These were approved and adopted, the 
plans were presented to Parliament, and under the Act of | 
1885 the works were immediately proceeded with, and com- | 
pleted within the estimate; which involved a maximum tax 
of 6d. per acre per annum for a period of thirty-five years, 
over the contributing area of 34,240 acres. 

The works, which we are now enabled to illustrate by the | 
map on this page and the details on page 406, consisted of the | 
straightening, deepening, and improvement of the channel | 
generally between Wainfleet and the sea; the removal of the | 
old staunch and the construction of a larger one lower down 
stream, so as to extend the area supplied with fresh water 
from the river, for stock and other purposes during d 
seasons; the construction of an additional sea sluice for the | 
passage of the flood waters in a new cut, parallel with the | 
existing sluice, and the straightening and easing of the bends | 
in the outfall channel seaward to Gibraltar Point. 

Owing to the silty nature of the strata, the foundation of 


the new sluice was completely enclosed, or ‘‘ boxed in,” with | 


4in. pitch-pine close sheeting, properly sharpened and 


shod, and driven between double walings, 6in. by 12in., | 


scarfed, and bolted at the joints. Across the seaward end of 
the sluice, subject to tidal pressure, a double row of close 


sheeting was driven. Within the area thus enclosed Memel | 





self-acting and turn freely upon their pivots, closing against 
the stone pointing sill and hooding with the pressure of the 
rising tide, and open again with the pressure of the land 
water, as the tide recedes in Wainfleet Haven. The sea sluice 
thus forms a tidal barrier for the protection of the lowlands. 
Fascine work, consisting of heading courses of thorn branches 
6ft. in length, staked together, and weighted with clay, was 
largely used in forming the sides of the outfall channel, and 


| where the strata was silty and yielding in character. The works 


were completed in 1887, and with the depression acquired in 
the flood-line by the larger volume of water passed off at the 
outfall between tides, the flooding of the lowlands is no 
longer apprehended. The contractor for the new sluice was 


| Mr. Samuel Sherwin, and the works throughout were designed 


and carried out under the direction of Mr. J. Evelyn 
Williams, M. Inst. C.E. 








SUBMARINE TELEGRAPHIC EXTENSION. 





Some official figures and statements enable accurate ideas 
to be formed of the results of an interesting experiment as 
to submarine telegraphy and the charges therefor. It may 
be remembered that last year an arrangement was made with 
some of the Australasian Governments, under which the 
rate for telegraphy was much reduced, on condition that 
these Governments unitedly guaranteed one-half of the loss, 
the risk of the other half being borne by the associated 


| telegraph companies interested. The report of the Eastern 


Extension Australasia and China Telegraph Company states 
the result for the first eleven months’ working. The number 
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WAINFLEET HAVEN AND RIVER STEEPING IMPROVEMENTS 


timber bearing piles, 12in. by 12in., were driven at intervals, 
as shown. The piles, when driven home, were cut off to a 
uniform level to receive the joists and flooring. The joists, 
or cap walings, were 12in. by 6in., fastened down to the piles 
with wrought iron jagged spikes, 12in. long. 

On the top of the joists was laid a level floor of close 
planking, 1lin. by 4in., spiked solidly down to each joist. On 
the top of this floor the concrete foundation was put in, and 
formed in solid layers, breaking joint, to receive the sill and 
side walls. The concrete was composed of one part of 
Portland cement to six parts of clean sharp ballast. The 
floor of the sluice was finally finished off with a layer of 
finer concrete, 12in. in thickness, composed of one part of 
cement to three parts of fine clean ballast. The Portland 
cement throughout was ground exceedingly fine, and weighed 
not less than 112]bs. to the Imperial striked bushel as poured 
into the measure. Test bars of the cement, moulded ltin. 
square, and placed under water for seven days, were required 
to bear a tensile strain of at least 5001b. without fracture. 
The mortar was composed of one part of Portland cement to 
three parts of clean sharp sand, and the walls were well 
grouted, and flushed up with this mortar-made liquid, so as 
to fill up all interstices and render the work solid and 
impervious throughout. 

The side walls were constructed of brick in cement, with 
concrete backing and continuous through courses of brick- 
work, as shown. The bricks were locally made and equal in 
quality to the best grey stocks, and the walls are faced 
throughout with the best quality blue facing bricks, laid in 
alternate courses of headers and stretchers, neatly pointed 
and cut. The mortar used for pointing consisted of equal 
parts of Portland cement and sand. The stone used in the 
masonry was hard close-grained sandstone. The sill stones, 
2ft. in thickness, were laid with radiating joints, and the 
hollow quoins were laid header and stretcher alternately in 
the work, and finally rubbed smooth on the face to ensure 
a water-tight joint with the doors. The sea door and hood- 
ing were constructed of sound English oak; the doors are 


of words transmitted in 1891 increased 48 per cent. over those 
for the corresponding period of 1890, and 60 per cent. over 
those for the corresponding period of 1889. But the 
reduction to a 4s. word rate caused the receipts to decline, 
despite the larger volume of business, at the rate of £55,000 
per annum. 

It is easy to be seen, then, that the Governments con- 
cerned, for the first year, have some £27,500 guaranteed to 
meet, but against that is to be set any gain in the cost of the 
governmental telegrams, and the great gain that the Colonies 
themselves have made in the much cheaper telegrams. Some 
loss in the first year was anticipated, or no guarantee would 
have been needed ; but the fact that the experiment is being 
continued for another year is a tolerable proof that it is 
anticipated that there will be a better result in the year that 
is current. One of the facts that needs most to be kept in 
mind is that large volume of telegraphic work that has been 
accomplished as the result of the reduction in the basis of 
charges; and should there be in the present year the 
further increase in the amount of the telegraphic work 
between Europe and Australasia, the loss will be reduced to 
an amount that will be trifling when divided amongst so 
many guaranteeing Colonies and companies. It is quite 
possible that the method of obtaining a reduction of charges 
might with advantage be followed further. For instance, 
some of the authorities in South African districts are asking 
for reduced telegraphic charges from England. Such a 
guarantee, of moderate amount, would enable the rates to 
and from South African countries to be reduced, to the 
advantage alike of the Colonies there and of the Mother 
Country. The service of the submarine cable has hitherto 
been a rather limited one—limited mainly by its costly 
character—necessarily costly because of the enormous sums 
needed in the manufacture and maintenance of the cables. 
If the result of the experiment with Australia is to widen the 
area of that service by lessening the cost of the messages, it 
will have been most useful and most beneficial, both to the 
Colonies concerned and to others. 
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LARGE PLANING 


MACHINE 


MESSRS. SHARP, STEWART, AND CO., GLASGOW, ENGINRERS 


TyPROVED PLANING MACHINE—SELLER’S 
PRINCIPLE. 

THE large planing machine, illustrated by the above engra- 
ving, has been specially designed on what is commonly known 
as Seller’s principle, and made by Messrs. Sharp, Stewart, 
and Co., at their new machine works, Glasgow. This 
machine is throughout of a strong and substantial 
character, and contains a number of improvements in 
details, which add to its durability and capacity for pro- 
ducing finished work. The driving is through helical gear, 
and both the driving worm and rack are machine cut out of 
the solid. The bearing surfaces of bed and table are flat, 
with side strip for adjustment, and have a series of auto- 
matic lubricators of improved form. The arrangement for 
moving the driving belts is such that one belt is quite clear 
of the driving pulley before the other comes in contact with 
it, thereby increasing the life of the belts very considerably, 





pillar supported on{three points. By means of a microscope 
moved by a micrometer screw, the traces and markings 
are read. 

Captain Holden, R.A., exhibited some electrical apparatus, 
namely:—(1) High-speed chronographic pen, wita automatic 
re-setting attachment. The object of this instrument is to 
take a number of successive records of short intervals of 
time, on a revolving drum or moving surface, under as nearly 
as possible the same conditions. The pen is automatically 
re-set after making each record, and the condition of the 
various circuits in connection with it may be made abso- 
lutely identical, and thus the small time error in the working 
of the apparatus entirely eliminated. 


| complete testing of a secondary battery as a whole and in 


& point of advantage that is very much appreciated by users | 


of these machines. The machines are now made to work 
both in cutting and return, at a much higher speed than 
formerly, without either shock or vibration, and their pro- 


which they are constructed, and the small number of parts 
in the driving, cause them to run for a very long time with 
practically no cost for repairs. The machine illustrated 
has four tool-boxes, with the usual self-acting motions, and 
with power motion for raising and lowering the cross-slide, 


and was specially made for the use of the company in their | exceeded, compensated for temperature. 


locomotive works in Glasgow. Machines of this type are, we 
are informed, made in several sizes. 


part, including insulation tests. (3) Improved compensated 
voltmeter, hot wire system. This instrument has fewer 
parts, is simpler, and more reliable under rough usage than 
previous instruments of its class. It is compensated on a 
new plan, and little or no strain is borne by the heated wire. 
(4) Hot wire cell tester. Made on similar lines to the pre- 


| ceding; dead beat in its indications, and can be used in any 





ductive capacity is exceptionally great. The system upon | position. 


| by the electric current. 


(5) Dead beat direct current ammeters. Several 
of these are shown; some arranged as volt and ammeters 
for primary cells such as the Leclanché. (6) Dead beat 
alternating current ainmeter, free from self-induction. A 
new type of instrument working by a heated metal strip. 
It is entirely free from self-induction and is dead beat. 
(7) Instrument for showing when a normal current is 

A novel form of 
instrument working by the expansion of a metal bar heated 
(8) Instrument for showing the 





(2) Apparatus for the | 


’ 


Destructors,” was then opened by Mr. John Price, who stated 
that he had seen most of the refuse destrnctors in the country at 
work, and was very much in favour of their use. He agreed with 
Mr. Boulnois in considering that refuse destructors were, in almost 
all cases, the best and only means of getting rid of house refuse 
successfully, Mr. George Farren stated that he had examined the 
Liverpool Corporation destructor, and was very much impressed 
with it. Mr. Maginnis criticised very freely the present method 
of dealing with ashpit refuse, which he stated is, in most places, 
very much behind the times. Mr. E. R. Window dealt principally 
with an improved method for the collection of ashpit refuse. Dr. 
Tatham, of Manchester, dealt with the subject as to how far 
destructors gave rise to a nuisance to the surrounding district. 
Various other speakers followed, and Mr. Boulnois replied to the 
various os raised in the discussion. A vote of thanks was 
accorded by acclamation to Mr. Boulnois for his valuable paper. 
THE CHICAGO EXHIBITION.—A circular has been issued by the 
United States Patent Office, setting forth that it is the intention of 
the Patent Office to make at the World’s Columbian Exposition at 
Chicago in 1893, an exhibit which will show that great advance in 
the several arts which is due in large measure to the encourage- 
ment and support afforded by their patent system. This exhibitis 
to consist of models of patented inventions, which will be carefully 
selected, to show as far as possible the inception of each art, the 
stages through which the art has advanced, and the final develop- 
ment reached at the present time. This display of typical inven- 
tions embodied in concrete form and properly arranged, will, it is 
believed, constitute a grand historical exhibit of the progress of 
the useful arts, and one which will be of great interest not only to 
inventors and manufacturers but to the public generally. The 
Office collection of models has been seriously impaired by fire, and 
is further incomplete by reason of the fact that models have 
not generally been required or received during the last ten 
years. The Office, therefore, is not in possession of the models 





| insulation resistance of an installation of electric light 
| supplied from a central station as apart from the insulation 
| resistance of the central station mains. (9) Alternate 
| current galvanometer—reflecting. (10) Dead beat alternate | 


of many valuable inventions which might properly be included 
in such an exhibit, and without which, indeed, the exhibit would 
be incomplete. The limited appropriation for this exhibit will not 
permit the Office to make such models. An urgent appeal is there- 
fore made to all inventors and manufacturers to come to the assist- 





APPLIANCES FOR SCIENTIFIC GUNNERY. 


SES — 


Last week attention was drawn in these pages to the value | current galvanometer free from self-induction, reflecting 


for scientific gunnery of the exhibits at the Royal Society con- 
versazione, by the Rev. F. J. Smith, and by Captain Holden. 
The Rev. F. J. Smith also exhibited an electric chrono- 
graph. The instrument has been designed for the measure- 
ment of the velocity of projectiles, and small periods of time 
in physiological research. It consists of an iron girder 
supported on three points, on the hole, V groove and plane 
system. The girder is furnished with two steel rails, which 
carry @ vertical carriage, to which is attached the surface 
which receives the markings of the electro-magnetic styli, 
and of a tuning fork. The styli are supported on a vertical 


system. 








LIVERPOOL ENGINEERING SocIETY.—The annual general meet- 
ing of this Society was held on the 4th May, at the Royal Institu- 
tion, Mr. John T. Wood, president, in the chair. The meeting 
was numerously attended. The election of the council and 
officers for the ensuing session commencing in October next was 
the first business. Mr. Robert E. Johnston, M. Inst. C.E., was 
elected president, and Messrs, H. P. Boulnois, M. Inst. C.E., and 
Prof. H. S. Hele-Shaw, M. Inst. C.E., were elected vice-presidents. 
The adjourned discussion upon the paper read at the last meeting 
by Mr. H. P. Boulnois, M. Inst. C.E,, entitled ‘‘ Refuse 


ance of the Office in this matter, either by loans of models already 
built, or by the construction of such models not in the possession 
of the Office as should properly be placed in such a collection. 
Of course, where models are loaned to the Office all proper 
credit will be given both in labels and catalogues to the parties 
by whom the loans are made, and such disposition will be made 
of the models after the close of the exhibit as the owner shall 
direct. Many inventors and manufacturers have already indi- 
cated a willingness to co-operate with the Office in this matter, 
and it is confidently expected that such a response wil! be made 
to this general appeal as will assure the unparalleled success of 
this attempt to graphically ard concretely show the development 
of American invention, 
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REPORT UPON TRIAL OF THE P.S. VILLE DE 
DOUVRES.* 
By PROFESSOR ALEXANDER B. W. KENNEDY, F.R.S., Chairman. 

Srvce their Report of April, 1891, the Research Committee on 
Marine-Engine Trials have been enabled through the kindness of 
the Belgian Government to carry out a trial on a large paddle- | 
steamer, which in many respects differs considerably from the 
vessels tested previously. 

Steamer.—The steamer tested was the Ville de Douvres, a 
paddle-steamer owned by the Belgian Government, and employed 
by them on the postal service between Ostend and Dover. The 
Committee are very deeply indebted to the Government and to 
the officers of their Service du Génie Maritime, especially to 
M. Allo, Directeur Général de la Marine ; M. Delcourt, Ingénieur- 
en-chef, Directeur, and M. Lecointe, Ingénieur de premitre 
classe ; also to M. Kraft, Ingénieur-en-chef, and M. Ortmans, 
Ingénieur of the Société Cockerill, for the many facilities which 
they afforded throughout for carrying on the trial, and for the 
arrangements they kindly made for the accommodationand comfort 
of all on board. The Committee have also to thank Professor 
Boulvin, of Ghent University, for the trouble he took in obtaining | 
permission from the Belgian Government to test one of their | 
steamers, and for the assistance he rendered during the trial, 
which originated in a conversation between Professor Boulvin and | 
Mr. Donkin at Ghent. The Ville de Douvres, which is driven by | 
feathering paddles, was built and engined by the Société Cockerill, | 
Seraing, Belgium, and was delivered by them to the Belgian | 
Government in February 1890. Between that time and the date | 
of the trial she made 220 voyages from Ostend to Dover and back, 
She is a vessel of 27lft. length between perpendiculars, 29ft. 
breadth, and 15-5ft. depth moulded. Her registered tonnage is— | 
gross, 855 tons, under deck 776 tons, and net 495tons, Her draught | 
during the trial was 8ft. 64in. forward, and 9ft. 7in. aft, or 9ft. fin. | 
mean ; corresponding to a displacement of 1090 tons. The trial 
was made on Tuesday, 8th September, 1891, upon a run from | 
Ostend over a course round the three light-vessels Nord-Hinder, 
Outer-Gabbard, and Corton, in the North Sea. Previous to the 
trial, the vessel had been lying in Ostend harbour, where her | 
machinery had been overhauled. She left her moorings about 
half-past seven o’clock in the morning of the 8th September, and 
observations were begun to be taken at 8.0 a.m., but owing to 
various causes, the trial was not started until 10.0 a.m. It was | 
continued until 7.0 p.m. on the same day, thus lasting fcr nine 
hours. The quantity of fuel burnt and other conditions did not 
allow of its further prolongation. The weather was fine throughout, 
with smooth sea, so that no difficulty was experienced in taking 
any of the usual observations. The speed of the engines was 
farly constant throughout the trial, with the —* of a period 
of fourteen minutes from 1.10 to 1.24 p.m., when the engines 
slowed down a little, owing to temporary failure of the centrifugal 
circulating-pump, and consequent loss of in the co 








driven direct by a three-cylinder Brotherhood engine in the engine- 
room. These maintain an air pressure equivalent to from 0:7in. to 
lin. of water in the stokeholds. The two fan engines have each 
three cylinders, 5in. diameter and 5in. stroke.{ They are supplied 
with steam from the main boilers, and can be exhausted into the 
atmesphere, the receiver, or the condenser. During the trial they 
both exhausted into the atmosphere. The effect of this arrange- 
ment of forced draught with the block fuel used during the trial 
was in this case to fill the whole atmosphere in the stokehold with 
a fine dust, the blocks being broken up with hammers instead of 
being cut with hatchets. 

Weights.—The total weight of the engines and boilers and all 
mountings, including water in condenser, pipes, and boilers, is 
about 361 tons, exclusive of the two paddle-wheels. The following 
are the weights of the various parts of the machinery, boilers, and 
accessories, as given by the makers :— 





Tons. 

Main engines alone 145°27 
Paddle-wheels * 45°21 
TTD .. co <«s) Gee <6 26: 05 en x0 2°20 
PT D.. co se eh Gps Be) a5) 36 00 ne 00 1°74 
SOOO OE, GD. cs 0c 4s WEL on es 0k te ee ok 
Water in condenser, pipes, and pumps.. .. .. .. « 7°85 
ies ws ot ss Bb seh oe ee. <s . 182°35 
Water in boilers 61°51 
Total 406°50 


Duration of trial.—The duration of the trial from start to finish 
was exactly nine hours, or 540 minutes. 

Fuel measurement.—Block fuel was used throughout the trial. It 
had been hoped that the total quantity of fuel used might be 


| arrived at by counting the blocks and weighing only a proportion 
| of them; but they were found to vary so much in size and weight 


that this was impossible, and the whole of the fuel used throughout 
the trial was weighed in baskets by means of spring balances in 
the stokeholds, as in the former trials—‘‘ Proceedings,” 1889, 


| page 237; 1890, pages 205, 214, and 226; and 1891, page 204. 


About 150lb. at a time was put down on the floor beside each 
boiler. Tbe trial was started with clean floors, and as far as 
possible the time of first stoking from each weighed lot of fuel 
was noted, as well as the time when the whole of the weighed 
fuel was finished. Owing to the rapidity with which the firing 
had occasionally to be carried on, it was not always found 
possible to note these times, the whole attention of the observers 
being sometimes devoted to the weighing and registering of the 
quantity of fuel used, and to seeing that no unweighed fuel 
was thrown on the fires. Therefore, although the total quantity 
of fuel used during the trial, as well as the quantity used by 
each of the four boilers, may be taken as correct within the 
ordinary limits of error, the intermediate points on the line of coal 
consumption cannot be vouched for to the same degree of accuracy. 
The fires were cleaned once during the trial, and the clinker and 
ashes were measured after the trial was over, the total amount 


. | being 2367 lb. in the forward stokehold, and 2393 lb. in the after 


The reading of the counter was noted several times during this | stokehold, or a total of 4760 lb. in all, which is about 7°2 per cent. 


pericd, in addition to the readings taken in the ordinary course. 
The valve-gear remained unaltered throughout the trial. 

re. te Ate Ville de Douvres is fitted with compound in- 
clin 
angles, the high-pressure crank leading. The high-pressure cylinder 
is situated on the port side of the vessel. The diameters of the 
cylinders are 50°12in. and 97:12in., by gauges. The piston-rods 
are both 8°27in. diameter, and there are no tail-rods. The stroke | 
of both cylinders is 72in. Neither of the cylinders is specially | 
jacketted ; the intermediate receiver encircles the high-pressure 
cylinder. The clearance volumes of the cylinders as given by the 
makers are, high-pressure, 15 per cent., and low-pressure 12 per 
cent. of the volumes swept through by their respective pistons. | 
The high-pressure cylinder is provided with a pair of piston valves, 
and the low-pressure cylinder with a single one. The valve gear is 
the Allan link motion, with a variable cut-off of from 50 to 75 per 
cent. of the stroke. There are two feed pumps, two air pumps, and 
two bilge pumps, all vertical and single acting, one of each driven 
from each of the two cross heads by bell-crank levers; and there is 
one centrifugal circulating pump, driven by a separate double-acting | 
vertical engine, taking steam from the main boilers and exhausting 
into the condenser. The feed pumps and bilge pumps are all | 
6°69in. diameter, and the air pumps are each 32°68in. diameter. 
The stroke of all these six pumps is Bt élin. The circulating pump 
is 2ft. 10in. diameter over the blades, and the suction and delivery | 
pipes are each 142in. bore. The circulating pump engine has one | 
cylinder 10in. diameter and 10in. stroke.t The donkey pump takes | 
steam from the main boilers, and exhausts through a three-way | 
cock either into the atmosphere or into the condenser. During the | 
fourteen minutes when, owing to the failure of the circulating | 


surface-condensing engines, working on twocranks at right | lineau. 


| 0 991b. per pound of fuel. 


pump, the donkey pump was in use during the trial, it was made | 


to exhaust into the condenser. The surface condenser contains 
6540 square feet of tube surface, in 6026 brass tubes of 0°79in. 
external diameter and 5ft. 3in. length between tube-plates. There 
are four tube-plates, the tubes being arranged in two sets; and the 
circulating water is divided between them by means of deflecting 
plates. In this way the circulating water is made to pass three 
times through the condenser, entering at the top so that the 
coldest water meets the hottest steam. There is no feed-heater. 
The base of the condenser is 13in. above the foot valve of the air 
pump, and 3°15in. above the upper surface of the air pump piston 
when at the bottom of itsstroke. The bottom edge of the aperture 
by which the water escapes from the hot well is 17-7in. above the 
upper surface of the air pump piston when at the top of its stroke. 

Paddle-wheels.—The two paddle-wheels are fitted with feathering 
floats of curved steel. Their diameters are 22ft. 10in. over the 
floats, and 14ft. 2in. inside the ficats, so that their mean diameter 
is 18ft. 6in. In each wheel there are nine floats, each 10ft. broad 
and 4ft. 4in. deep, pivotted round a circle of 19ft. 2in. diameter. 
When the vessel has a mean draught of 9ft. #in., which was her 
mean draught during the trial, the maximum immersion of the 
inner edges of the submerged floats is about 17in., or one-third of 
the depth of the floats. 

Boilers. —Steam is supplied by four single-ended boilers, designed 
for a working pressure of about 118 lb. per square inch above 
the atmosphere. The furnaces, combustion chambers, tube- 
plates, and lower portions of the fronts of the boilers are of iron, 
and the remainder is of Siemens-Martin steel. The boilers are 
13ft. mean diameter and 10ft. long, with three plain furnaces in 
each, or twelve furnaces in all. The total grate area is 236 square 
feet, each grate being 6ft. 6Zin. long and 3ft. broad. There are 
sixty-six wrought iron fire-bars of the ordinary type in each fire, 
arranged in three sets of twenty-two each. The total heating 
surface in the four boilers is 7340 square feet, of which 6280 square 
feet is tube surface. The total heating surface is therefore 31°] 
times, and the tube surface 26°6 times the grate area. There are 
in all 1356 tubes, of which 312 are stay tubes. The tubes are all 
2-48in. external diameter and 7ft. 18in. long between plates, their 
length being, therefore, 34°5 times their external diameter. The 
internal diameter of the ordinary tubes is 2°24in., and of the stay 
tubes 1-93in. There are two funnels, one for each stokehold. 
Their internal diameter is 5ft. 3in., and the total height of each is 
49ft. 8in. above the centre of the lowest furnaces. The total cross- 
sectional area through the tubes is 35 square feet, and the total 
area across the two funnels is 43°3 square feet. The net volume of 
the boilers is 6210 cubic feet. The boilers are worked under forced 
draught on the closed stokehold system. The two stokeholds are 
situated one forward and one aft of the engine-room, and com- 
municate with it by air locks, On the stokehold side of each of 
the two bulkheads which separate the stokeholds from the engine- 
room is placed a centrifugal fan, 60in. diameter and 20}in. wide, 


of the whole fuel used. 

The block fuel used throughout the trial was from the manufac- 
tories of Messrs. Dehaynin, of Marcinelle, and M. Henin, of Chate- 
Samples were taken from the weighed lots of fuel 


| frequently during the trial, and after a thorough mixture of all these 
| samples, the final analyses, which have again been kindly made by 
Mr. C. J. Wilson, are as follows:— 





Fuel as used, Dry fuel. 

Per cent. Per cent. 
Carbon .. 84°65 86°74 
Hydrogen 3°98 4°08 
Moisture 2°41 0°00 
Ash . © es 0s 08 of s0 02 5°30 5°43 

Nitrogen, sulphur, oxygen, &c., by 

difference we ee ae oe 8°75 
100-00 100°00 


A sample of the ash was also collected, and has been analysed by 


| Mr. Wilson as follows:— 





Per cent. 
Loss on ignition (= carbon) 42°86 
Mineral matter.. .. .. .. 57°14 

100°00 


| The calculated calorific value of the fuel is 14,390 thermal units per 


pound, which corresponds with the evaporation of 14°90 1b. of water 
from and at 212 deg. Fah., and to an equivalent carbon value of 
The total fuel used was as follows:— 


Ib. 
After stokehold, port side .. .. 15.583 
° 7 starboard side.. 16,742 
Forward ,, portside .. .. 16,737 
a a starboard side.. 17,358 
66,420 


This amounts to 123 1b. per minute, or 7380 lb. per hour. 

Furnace gases.—Eighteen samples of the furnace gases were 
obtained, a sample from each funnel being collected over mercury 
by Mr. Wilson each hour as the trial went on. In the present 
instance the volumetric analysis of each sample was not determined 
separately, but in several cases three or four samples from the same 
funnel were mixed together in equal volumes. Allowance has been 
made for this in calculating the mean analyses for each funnel, and 
for both. Two mercury thermometers of the same description as 
those used in former trials—‘‘ Proceedings,” 1890, page 218—were 
employed to read the temperatures of the gases in the two 
chimneys. Both of these thermometers read up to 860 deg. Fah. ; 
but unfortunately it was found that in every case, with the excep- 
tion of four, the temperature considerably exceeded the maximum 
possible reading of the thermometer. The mean temperature in 
the two chimneys is therefore unknown; but from observations 
made of the motion of the mercury as it approached the end of 
the thermometer tube, it has been thought proper for the purpose 
of working out the heat account to assume that an excess of 
50 deg. Fah. above the maximum possible reading of the thermo- 
meter may be taken as representing this temperature, within 
reasonable limits of accuracy. For the purposes of the calculations 
which follow, 910 deg. Fah. is therefore assumed to be the mean 
temperature of the chimney gases. The mean air temperature on 
deck was 64deg. Fah. The mean vacuum in the chimneys was 
measured by a U gauge in each funnel, each of which gave a mean 
reading of 0°22in. of water. The mean chimney draught during 
the trial corresponded therefore with a pressure of from 0°92in. to 
1'22in. of water. 

Feed-water measurement.—Owing to the large quantity of water 
required by the engines—over 1100]b. per minute—it was found 
impracticable to measure the feed in tanks as in former trials ; and 
it was ultimately decided to employ water meters for this purpose. 
The meters u were two 4in. Kennedy’s positive piston water 
meters, kindly lent to the Committee by the makers, the Kennedy’s 
Water Meter Company, Kilmarnock, by whom they were specially 
constructed for use on this trial. The Committee are greatly 
indebted to the Company and to their managing director, Mr. 
Thomas Kennedy, for the generous way in which they volunteered 
to provide the meters and their fittings for use on the trial. The 
two meters, each of which was capable of measuring 32,000 gallons 
per hour, were placed between the feed-pumps and the boilers, and 
were arranged in parallel circuit on a two branch pipe fitted with 
stop-cocks, so that the whole of the feed-water could be made to 
pass through either of the meters or could be divided between 
the two. Only one cf the meters, however, wasin use during the 
trial, as it was found to do its work admirably, and to require very 





* Institution of Mechanical Engineers. 

+ With an estimated mean effective pressure of 50 Ib. per square inch 
in the cylinder, and at 240 revolutions per minute, which was its mean 
speed throughout the trial, the circulating pump engine would develope 
about 47 indicated horse-power, 





t Mr. Brotherhood states that each of these fan engines would 
develope about 14 indicated horse-power at a speed of 404 revolutions 
per minute, which was the mean speed during the trial. The corre- 
sponding mean effective pressure in the cylinders would be abcut 47 Ib. 
per square inch, 





a 
as 


little care or attention on the part of the observers, The mete: 

were tested at Kilmarnock before the trial under different condi, 
tions, and at various speeds, and were found to give an ayer, : 
excess reading amounting to three-quarters of one per cent., whi 4 
has been allowed for in the totals. After the trial was over, th 

meter which had been used to measure the feed-water was a 4 
tested, and its correction was found not to differ sensibly in 
that obtained during the tests made before the trial. The whole of 
the steam used by the main engines, and all the auxiliary engine 
is supplied by the main boilers; so that the feed-water for al] - 
engines passed through the meter, and is included in the totals, 
The reading of the meter index was noted every quarter of an hour 
throughout the trial. The total amount of water used by all th 

engines was 595,620 lb., during a total time of nine hours ye 
540 minutes. This is equivalent to 66,180 1b. per hour, or 1103}, 
per minute. Both at the beginning and at the end of the tria] the 
boiler pressure was rising, but the water level in the boilers 
averaged 2 82in. lower at the finish than at the commencement 
This corresponds with a total of 6220lb. of water, or a little over 
1 percent. of the total feed ; this amount has been included in the 
figures. It may be of interest to note that an error of lin, jn 
reading the level of one of the boilers, which is certainly a greater 
error than could have occurred, would make a difference of on| 

about 5501b., or less than 0°1 per cent. of the total food-waten 
The temperatures of the circulating and of the discharge water 
were measured at about half-hourly intervals throughout the 
trial. Calculating from these observations, the mean temperature 
of the circulating water was 61:7 deg. Fah., and of the discharge 
water 85-0 deg. Fah. r 

(To be continued.) 








TENDERS. 


CURBING, CHANNELLING, AND PAVING FOOTWAYs, 
THE following is a list of tenders for curbing, channelling, and 
paving footways at Pwllheli. Thomas Roberts and Son, Por.- 
madoc, Engineers :— 


£ as. d, 
Griffith Griffith, Criccieth .. 1697 9 ri 
Evan nw ere 1156 0 0 
W. and R. Jones, Pwllheli (accepted) 1120 0 0 








CuHIcaGO EXHIBITION, 1893.—The Royal Commission announce 
that applications for space in the British Section can only be 
received up to Saturday, May 2lst. Any applications received 
after that date will be filed, in case of any space becoming here- 
after available, but they will not be included in the first allot- 
ment. 


RaTING OF IRONMASTERS.—With respect to the rating of the 
Ironmasters’ district at Middlesbrough, the House of Commons 
Committee have decided against the ironmasters, who are no 
longer to continue to pay quarter rates on their works, but for 
fourteen years must pay half-rating, three-quarters for the next 
twenty years, and full rates after that. Thus they have upset the 
agreement that was made between the ironmasters and the cor- 
poration in 1866, and on the faith of which a vast amount of 
capital has been expended in the said district. 


GOLDsMITHS’ INSTITUTE ENGINEERING Society.—By permission of 
the engineer, Mr, W. d’Alton, the members of the Society have been 
allowed to visit the works of the London Electrical Supply Corpora- 
tion at the Deptford Station. The buildings are designed to contain 
engines and boilers for the production of 140,000-horse power, the 
engines driving armatures of 42ft. in diameter, giving an electro- 
motive foree of 10,000 volts. The mechanical and architectural, 
as well as the electrical arrangements, were solely designed and 
erected under the superintendence of Mr. Z. de Ferranti. The 
works, situated on the river side, occupy an area of about four acres, 
It is calculated that when complete it will be the largest electric 
lighting station in the world. 


LONDON CHAMBER OF COMMERCE, ENGINEERING TRADE SECTION, 
—A meeting of the committee of this section was held on Tuesday, 
the 4th inst., Mr. E. H. Carbutt presiding. The consideration of 
what action should be taken in reference to certain Bills now 
before Parliament was the main topic on the agenda paper. In 
regard to the Boilers Inspection and Registration Bill it was 
agreed to take the same action as last session, and to point out to 
members of Parliament that no Bill could be satisfactory to the 
trade which did not embody the following conditions :—(1) That 
every boiler owner sha)! register his boiler or boilers at the Board of 
Trade, with particulars—as per the schedule to the Bill—of every 
boiler owned by him, together with full data and the name of his 
engineer or other person directly responsible for the condition and 
management of the boiler or boilers, (2) That the Board of Trade 
shall keep a register of all boilers and their owners and of the 
managers responsible for the same, and shall take proceedings 
against boiler owners who neglect to have them registered in due 
course, (3) That the Board of Trade may cause an examination to 
be made in the case of all explosions, and shall make such an 
examination in every case where explosion causes damage ex- 
ternally to the boiler or injury to life or limb, or both, and the 
Board of Trade shall prosecute the party or parties whom they 
consider to blame. (4) That the boiler owner shall pay a small fee 
to the Board of Trade to meet the expenses of registration and 
prosecution. A small special committee, consisting of the chair- 
man and vice-chairmen, were appointed to co-overate with the 
Society of Arts nnder certain conditions in securing an adequate 
representation of the products of engineering skill in this country 
at the forthcoming Chicago Exhibition. Attention was called to 
the difficulty often encountered in. tendering for Government con- 
tracts owing to the great discrepancy existing between the samples 
of the materials required and the description in the specification. 


THE JUNIOR ENGINEERING SocIETY.—On the evening of the 26th 
ult. the members of this Society visited Brin’s Oxygen Works, 
Westminster. Dr. L. T. Thorne, the chemist, and Mr. Kenneth 
Murray, the engineer to the company, showed the visitors round 
and described the operations carried out by the plant, which is of 
an improved kind and has but recently been started, with satis- 
factory results. Instead of being placed in a vertical position as 
previously, the retorts set in brickwork lie at an angle of 30 deg. to 
the horizontal. In the oxygen producer seen, which is capable of 
yielding 10,000 cubic feet of gas per twenty-four hours, there are 
twenty-four of these retorts ak of cast iron, 13ft. long, 64in. 
internal diameter, and lin. thick. They are heated by a carbonic 
oxide generator, and are charged with a total quantity of 21001b. 
of baryta, a material which at a temperature of about 1100 deg. Fah. 
has the property of being able to absorb oxygen from the atmo- 
sphere on its being passed through it, and on being then raised to 
a temperature of about 1600 deg. Fah., of giving the oxygen 
out again, By admitting the air into the retorts under 4 
pressure, and exhausting the gas under a vacuum, the objec- 
tionable variation of temperature is avoided. The same 
pump is used both for forcing the air at a pressure of 10Ib. 
per square inch above the atmosphere and for exhausting the 
oxygen at a vacuum of 131b. below. From this pump is worked 
the automatic gear used for regulating the length of time of action 
of the two processes of oxidation and de-oxidation, usually about 
five minutes each. The air, before admission into the retorts, 
passes through lime and soda purifiers to remove the carbonic acid 
and moisture present. As the whole apparatus works automatic- 
ally, the smallest amount of attention is required in the manufac- 
ture. The oxygen is stored in a holder, from which it enters the 
compressors, where it is compressed to 120 atmospheres, and is 
thence charged in storage cylinders of mild steel varving in capa- 
city from 3 to 225 cubic feet at this high pressure. Various expe- 
riments and demonstrations of the methods of analyses were con- 
ducted, and proved highly interesting, 


























‘ature 
barge 


and 
> ) 





May 13, 1892. 


THE ENGINEER. 


409 








RAILWAY MATTERS. 

On the 5th inst. the Khedive of Egypt formally opened 
the new railway bridge over the Nile near Cairo. The line esta- 
plishes direct communication between Lower and Upper Egypt. 

Since May 1st the French employés of the Sleeping 
Car Company have not, a Times correspondent says, been allowed to 


cross the German frontier on the Orient express. German 
employés enter the cars at Deutsch-Avricourt, and make the rest of 
the journey to Constantinople. 

In view of the alterations of the roads and signals in 
sonnection with the widening at Waterloo Station on Sunday, the 
15th inst., and the two following days, it was at one time thought 
advisable to close the line between Vauxhall and Waterloo during 
the progress of the work, but, after consideration, it has been 
decided to run the trains, thus giving the public an opportunity 
of leaving the trains at Vauxhall or continuing their Journey to 
Waterloo. 

Tue Times Calcutta correspondent, writing on the 
scarcity of food incertain districts, states that ‘*therecan be no doubt 
that the extension of railways in recent years has had a wonder- 
ful effect in reducing the cost of the necessaries of life, and the 
village traders have, to a great extent, lost their old power of 
placing fictitious values on their wares in times of scarcity. There 
isa good deal of evidence that the poorer classes are much better 
off than they were at a similar stage before the famine of 1877, and 
that they are benefitting by the large sums spent locally in railway 
construction and well-digging. The number of persons on the 
relief works is now 64,000, while barely 1000 are dependent on the 
famine kitchens.” 

Tue bridge accident on the Atchison Railway on the 
5th inst., as mentioned below, will serve to remind people who may 
bave some thoughts of visiting the United States next year, that 
these trestle bridge failures are much too common to make 
American travelling pleasant. It is high time that on lines 
leading to Chicago and elsewhere, carrying heavy trains, these 
bridges were properly inspected, and an impartial report as to 
their condition not only made but acted upon. It would be well 
if the absolute impartiality of the report and perfect freedom of 
criticism were secured by appointing, jointly by all the railways 
concerned, one or more English or continental engineers to act 
with the American engineers in the matter. 


Tye Midland Co. is making extensive and important 
alterations at Sheffield. An active scheme of reconstruction is 
mapped out in this town. The old passenger station of the 
Shetfield and Rotherham line, which was opened in 1838, is one of 
the structures coming down under the new arrangements. When 
Sheffield was put upon the main system in 1870, the Wicker 
Station was devoted exclusively to goods. We have already referred 
to the new buildings erected on Queen’s-road, in view of the extra 
traffic expected from the opening of the Dore and Chinley line. 
It is at the other end—the Wicker—that the further changes are 
taking place. The great bonding store erected there at a cost of 
£30,000 will be the only existing building left intact. A ware- 
house, 4600 superficial yards in extent, is to cover the entire site 
of the present shed and offices, and will be capable of holding at 
least a hundred wagons under cover. These, with remodelling of 
the engine sheds, sidings, and other works, will cost about 
£120,000. 

A TERRIBLE accident occurred on the 5th inst. on the 
Atchison, Topeka, and Santa Fé Railroad. As the limited express 
from the Pacific Coast and San Francisco was passing over a bridge 
near Medill, Missouri, the structure gave way and nearly all the 
train fell into the river. The train was one of the best expresses 
on the line. It starts from Kansas City in the evening, and runs 
through to Chicago, a distance of 540 miles, travelling all through 
the night, and provided, therefore, with a sleeping car, besides the 
ordinary parlour cars. Soon after the train had Medill, 
some 225 miles from Chicago, it came to the bridge where the 
disaster occurred, It was one of high trestles; it was believed to 
be perfectly safe, and strong enough to bear the heaviest traffic. 
The Fox River, which the bridge spanned, had, it is said, owing to 
very wet weather, become a cataract, and weakened the structure. 
At the moment when the collapse occurred the train covered the 
whole bridge, the engine having just reached the further end, 
The couplings broke at both ends, so that the main body of the 
train fell through into the river, while the engine at one end and 
the last carriage at the other remained standing on the line. The 
wreck was fearful, and it is a miracle that the loss of life was not 
very much greater. Seven persons perished and twenty-six were 
injured, 

Tur locomotive engine was known, it is said, in China 
at the beginning of the 18th century. The following extract is 
sent us by a correspoudent, who says it is taken from a 
description of China, published at The Hague in 1736 :—‘‘ The 
pneumatic engines no less excited the Emperor’s curiosity. 
A 4-wheeled vehicle, 2ft. long, was made of light wood. In the 
middle was placed a brass vessel full of charcoal, and above it an 
eolipyle, the wind issuing from which by a channel impinged upon 
a small wheel with wings or sails like those of a windmill. This 
small wheel turned another wheel on an axle, and by their means 
made the wagon progress during two whole hours. For fear that 
the space of ground might be insufficient, the wagon was made to 
run in a circle in the following manner. To the axle of the two 
hind wheels was attached a pole, and at the end of this pole a 
second axle, inserted in the centre of a fifth wheel, slightly larger 
than those of the wagon ; and, according as this wheel was nearer 
to or farther from the wagon, so did the latter describe a smaller 
or larger circle. This principle of movement was also applied toa 
small ship carried by four wheels; the eolipyle being concealed in 
the middle ; the wind, issuing by two email channels, swelled the 
sails and made the vessel run round in a circle for a long while. 
One only heard a noise like that of the wind, or that which water 
makes round a ship. These toys were made at Pekin during the 
reign of Kang-hi, at the beginning of the 18th century.” 


In a paper recently read before the Chicago Electric 
Club on ‘Single Reduction Motors for Electrically Propelled 
Cars,” by Mr. G. K. Wheeler, the important problems to be solved 
in making a successful single-reduction motor are said to be as 
follows:—(1) ‘‘ Electrical and mechanical simplicity ; (2) slow speed 
and powerful torque; (3) protection of field and armature from 
dust and water; (4) accessibility of all parts of the motor so as to 


NOTES AND MEMORANDA. 


THE deaths registered last week in thirty-three great 
towns of England and Wales corresponded to an annual rate of 
19°7 per 1000 of their aggregate population. The rates ranged 
from 14:3 at Halifax to 28°3 at Sunderland. 


In London 2735 births and 1549 deaths were registered, 
or 29 and 97 below the average. The annual death-rate per 1000 
from all causes fell to 189. During the four weeks ending on 
Saturday last the death-rate averaged 19°8, or 0’8 per 1000 below 
a rate in the corresponding periods of the ten years 


Ir has been found that suppliers and consumers do not 
understand what is meant when speaking of lighting gas, per 1000 
cubic feet, or per 1000, so in future it is proposed to speak and 
write per Murdoch instead. Water supplied by meter is for 
similar reasons to be sold at so much per Myddelton. Milk per 
quart is to be sold under the old name. 


Tue fourth schedule to the provisional orders under 
the Electric Lighting Act now runs as follows to end of Section 1 :— 
‘The expression ‘kelvin’ shall mean the energy contained in a 
current of 1000 ampéres flowing under an electro-motive force of 
one volt during one hour, Section 1:—Where the undertakers 
charge any consumer by the actual amount of energy supplied to 
him, they shall be entitled to charge him at the following rates per 
quarter :—For any amount up to 20 keivins, 13s. 4d.; and for each 
kelvin over 20 kelvins, 8d.” 


Wirtn reference to the “ Michele” test for Portland 
cement, some of the leading manufacturers have pointed out that 
it is possible a wrong interpretation may be placed on the words 
referring to the quantity of water to be used by those not desirous 
of getting the best results. Mr. Michele says a gauger cannot be 
considered a skilled man who does not use the proper quantity 
required by each sample of cement, and who does not do his best 
to get a good result. This quantity is the minimum with which it 
is possible to insure the highest strength in the test brick. 


At a recent meeting of the Berlin Physical Society Dr. 
Arons described experiments on the electrical polarisation at the 
two sides of a metallic plate immersed in an electrolyte at right 
angles to the current, A i plate 0°1 mm. thick gave not 
only an evolution of gas but an increase of resistance, results 
which were entirely absent when a gold-beater’s film was employed, 
as also with a film of silver. Pores in the metallic films were not 
the cause of the absence nl pig sage since it appeared even 
when a small hole was bored in the above-mentioned platinum 
plate. When four gold-beater’s films were superposed, they led to 
a slight increase of resistance and feeble polarisation. 


Writing on “The Application of Aluminium for 
Vessels for containing Foods,” Mr. G. Rupp—Dingl. Polyt. J., 
1891, 283—says he has subjected aluminium in various forms, such 
as cups, canteens for the troops, and foil, to the action of different 
foods and liquids for a length of time varying from four to twenty- 
eight days at the ordinary temperature. An analysis of the metal 
employed gave Al, 99°66 ; Si, 0°88; and Fe, 0°30. Besides observ- 
ing the loss of weight after treatment he also estimated the alumi- 
nium in the food, &c., before and after treatment; the results 
are given in the table. The author also mentions that whereas 
aluminium in a finely-divided state is perceptibly oxidised by boil- 
ing water, the metal in bulk, with the same treatment, is practically 
unaltered. In conclusion he advocates the re-establishment of 
aluminium for containing vessels for foods, 


A PAPER on “The Native Iron of Cafon Diablo, 
Arizona,” was recently read befor the Paris Academy of Sciences 
by M. Mallard. The author has examined some specimens of 
native iron found in Arizona, the origin of which is doubtful. The 
iron contains only 3 per cent. of nickel, and when polished shows 
cavities filled with a black substance supposed to be iron carbide. 
In this comparatively soft substance a diamond, 0'‘5mm. in 
diameter, was found by Professor Koenig in 1890. The iron 
appears to be of meteoric origin, judging from its appearance. 
Mr. Foote has pointed out that the existence of a singular elevation, 
called Crater Mountain, near the place where large fragments of 
the material were found, may have something to do with their 
occurrence, but he has been unable to find any volcanic rocks in 
the neighbourhood. So the question of origin remains sub judice, 
and a critical examination of the region will have to be made 
before it can be settled. 


Tue British Vice-Consul at Dieppe, in his last report, 
says that the roads which surround the docks and the national 
roads which lead out of the town on the east and on the west have 
been made with an exceptionally good quality of stone, of singular 
hardness and durability, which was brought from Cherbourg. In 
fact, it is so hard that it will cut glass. It is broken up into 
macadam, and forms splendid material for making roads. Her 
Majesty’s Consul at Cherbourg mentioned this stone very favourably 
in his report for 1890, and its use has proved very satisfactory in 
Dieppe. Road-making by the French is very similar to our own. 
The material is usually marble, flint stone, or gravel, but 
whatever is used must be of the best quality and cleansed 
from all foreign substances. The stone must be broken up so that 
each piece may pass through a ring 2hin. in diameter. Itis then 
spread evenly over the road, the interstices being carefully filled in 
with smaller pieces, so that the whole is smooth and free from abrupt 
eminences and depressions. A steam roller then crushes and levels 
the whole, after which a superficial layer of clayey gravel com- 
pletes the work. In Normandy, where the roads are good, 
they are made slightly convex, with a trench on either side, and 
are diligently scraped to keep them dry. One of the most impor- 
tant ingredients used in road-making is a little chalk, which helps 
to bind and consolidate the macadam or small stones into a firm and 
hard mass. If too much chalk were used it would render the 
roads sticky afte. frost.” Some of the macadam roads round 
London, as, for instance, near Tooting and Merton, might as well 
be made by gardeners. 


THE geology of the gold-bearing rocks of the Southern 
Transvaal was the subject of a recent paper read before the 
Geological Society by Mr. Walcot Gibson. The author describes 
the general characteristics of the rocks of the Southern Transvaal, 
and gives a summary of previous work on the area; he then 





render it easy for repairs and adjustment ; (5) high cial 
efficiency at all speeds and loads; (6) reduction of weight per 
horse-power developed with a view of lighting the load that must 
be carried at all times; (7) small expense of maintenance. The 
author also remarked, “ with the present form of single-reduction 
motors I think that the 33in. wheel is of ample size. On tests 
which have been made with the best types of single-reduction 
motors, they have been found to be from 8 per cent. to 10 per 
cent. more efficient than the double-reduction, and are capable of 
attaining a much higher speed under various conditions of service. 
Ona recent test which I made on an over-country road, being some 
114 miles in length, the car being 34ft. in length, and with twenty- 
five passengers, total weight of car being 23,700]b., car equipped 
with double trucks having two 25-horse power single-reduction 
motors to each car, the maximum speed attained was 32 miles per 
hour, this car climbing grades of 4 per cent. or 5 per cent. at the 
rate of 17 miles per hour, and on a car 16ft. in length, equipped 
with one 15-horse gate single-reduction motor, the maximum 
speed attained was 25 miles per hour on the level, and the car in 
climbing grades of 4 per cent. and 5 per cent. would not attain a 
Speed of over five miles per hour.” e system which makes it 
necessary to employ 25-horse power on a 2-horse car is a bad one, 
pd will soon become unnecessary by the use of variable speed 





d the physical relations of the gold-bearing conglomerates 
and associated rocks in the Witwatersrandt district, and describes 
the various rocks in detail. He concludes that the gold-bearing 
conglomerates and quartzites and shales of the Witwatersrandt 
district—which have undergone considerable metamorphism— 
form one series, of which the base and summit are not seen ; that 
this series is much newer than the gneisses and granites on the 
eroded edges of which they rest, and older than the coal-bearing 
beds which unconformably overlie them; that the entire series 
associated with the gold-bearing beds has been thrust over the 
gneisses, and was not originally deposited in its present position, 
the movements having taken place in two directions, viz., from 
south to north and from east to west ; that, after the cessation of 
these movements, the strata were injected with basic and sub- 
basic igneous material, and much of the country was flooded with 
lavas of the same character; and that the conglomerates have 
been formed mainly at the expense of the underlying granites and 
gneisses, which were largely threaded with auriferous quartz-veins 
and contained larger masses of quartz. The author then describes 
the geology of districts outside the typical area, which, though 
at first sight more complex, are really simpler than that of the 
— area, The conclusions arrived at from an examination of 
these areas confirm the results of the study of the rocks of the 
Witwatersrandt district, 





MISCELLANEA. 


THE annual dinner of old students of King’s College, 
London, will be held on Monday, May 30th, at the Freemasons’ 
Tavern, Great Queen-street, Long-acre, when Dr. W. O. Priestley, 
of King’s College Hospital, has kindly consented to preside. 


Tue Vestry of the township of Pocklington, near 
Hull, has consulted Mr. D. Balfour, M.Inst. C.E., F.G.S., New- 
castle-on-Tyne, as toa scheme of main sewerage and sewage disposal 
ol the —_ of Pocklington, who has accordingly submitted plans 
and report. 


Tue May monthly meeting of the Birmingham 
Association of Mechanical Engineers was held on Saturday last at 
the Midland Institute, Birmingham, when after the ordinary 
business had been transacted, a paper was read on ‘‘ The Chemistry 
of Boiler Incrustation,” by Mr. H. Silvester, F.C.S., F.LC. 


Messrs. KINnIPPLE AND JAFFREY, of 8, Victoria-street, 
Westminster, have been appointed chief engineers for the Poole 
harbour works. The new quays will be executed in accordance 
with Mr. Kinipple’s grou block system for subaqueous works, 
or the same as that used by these gentlemen in the construction of 
the recently completed fish wharf new quay at Great Yarmouth. 


THE report of the Chelsea Electricity Supply Company 
for the year ended December 31st, states that the number of lam 
installed on the 3lst of December, 1890, was 19,580, and on the 
3lst of December, 1891, 27,500; the number installed at the 
present time is over 30,000. The gross revenue for the year was 
—* as against £6079, and the gross profit £1750 as against 


A warGE sale of electrical engineering plant—engines, 
boilers, dynamos, fittings, lamps, new switches, fuses, general 
electrical apparatus, and instruments, is to take place on the 17th 
and 18th inst., when Messrs, Wheatley Kirk, Price, and Goulty 
will sell them by auction at the warehouse, 39, Queen street, E.C., 
to which most of them have been removed for convenience of 
rae The catalogue comprises nearly 700 entries, and may be 

ad now. 


Tue fifth Inland Navigation Congress is announced to 
open at the Palais de ]’Industrie, Paris, on July 21st, under the 
patronage of President Carnot. Among the subjects to be dis- 
cussed are the feeding of canals and consolidation of their banks, 
the improvement in navigation in the lower reaches of rivers, and 
the respective réles or provinces of canals and railways. There 
will be excursions to Calais and Dunkerque, and also to the canals 
in the centre of France. 


Ir is gravely proposed by Mr. Wallace C. Andrews, of 
the New York Steam Company, to transport coal bya pipeline. He 
proposes to break up or pulverise the coal at the mines, wash it, and 
remove allimpurities. Then itis to be mixed with water, and under 
pressure passed through pipes to its destination. At the delivering 
point it is caught in great tanks, dried, and pressed into bricks for 
fuel. It is said that small or fine coal and water can be cheaply 
sent in this way at a continuous speed of five miles per hour to any 
distance, and that a 12in. pipe will so deliver 5000 tons of coal a day. 


Aw engineering exhibition has been arranged to take 
place at the Agricultural Hall, Islington, N., from November 5th 
to 12th inclusive. A large number of exhibits have already been 
arranged for. The sections are intended to comprise civil, marine, 
and mechanical engineering, but as may be premised the last 
named is the backbone of the collection, and this is divided into 
several sub-sections. Electric lighting, one of these sub-sections, 
we are informed, promises to be exceptionally well represented. 
Special arrangements in regard to transport machinery, &c., are 
in progress, and visits of engineering institutions are in course of 
arrangement. Mr. J. Black, 2, Newcastle-street, Strand, is 
secretary and manager. 


Mr. Witt1am Robert BovsFi£E,p, Q.C., of St. Swithin’s, 
Hendon, Middlesex, who has just been returned in the Con- 
servative interest for North Hackney, is son of Mr. Edward Tinny 
Bousfield, of Bedford, who was for many years manager of the 
works of Messrs. Howard. Mr. Bousfield, senior, was associated with 
the late Mr. James Howard in nearly if not all his multitudinous 

atents. Mr. W. R. Bousfield was educated at Bedford Modern 
School, where he secured a scholarship, and after spending three 
ears with a firm of engineers, proceeded to Cambridge, matricu- 
ating at Caius College in 1872. In 1873 he won the Whitworth 
Scholarship, and graduated B.A. as 16th Wrangler in the Mathe- 
matical Tripos in 1876. On leaving Cambridge he entered the 
drawing office of Sir Joseph Whitworth’s Engineering Works, and 
was afterwards appointed First Lecturer on Mathematics and 
Engineering at University College, Bristol. He took his M.A. 
degree in 1879. He was called to the Bar at the Inner Temple in 
June, 1880, joining the Western Circuit, and at the Bar has 
gained considerable eminence in connection with scientific and 
mechanical cases. He is an Associate of the Institution of Civil 
Engineers, and was appointed a Q.C. in 1891. It will be seen that 
the new M.P. was an engineer first and a lawyer subsequently. 


Tue steamship Duke of Clarence is the latest addition 
to the fleet running between Belfast and Fleetwood. The vessel 
is an advance in every way on the other remarkably fine boats of 
the North-Western and Lancashire and Yorkshire Railways, which 
cross the Channel between Lancashire and the North of Ireland. 
She has twin screws, capable of making 20 knots an hour with the 
tide. She is designed to combine the qualifications of a first-class 
mail and passenger vessel with good cargo capacity. Fittings for 
horses or cattle are set up on the upper deck. The vessel’s hull is 
divided into eight water-tight compartments by transverse 
vertical steel bulkheads, which extend from the keel to the main 
deck, She has a straight stem and elliptic stern, and is schooner- 
rigged with two steel pole masts, and one very large funnel. Her 
dimensions are :—320ft. over all, 311ft. between perpendiculars ; 
beam, 36ft.; depth, moulded, 17ft. 3in.; depth of hold, 15ft. 9in., 
with a gross tonnage of 1500, and a net register tonnage of 530. 
The main engines have been designed and built by Messrs. Laird, 
who constructed the entire vessel, and consist of two sets of 
ordinary triple-expansion engines, with inverted cylinders, the 
dimensions being 22in., 34in., and 5lin. by 33in. stroke. The stoke- 
hold has been adapted for forced draught, air to any requisite 
pressure being supplied by two large fans on the spar deck. 


Tue following figures illustrate the extreme minuteness 
with which the industrial statistics of the United States were 
collected during the last census. This is the first publication of 
the statistics of cast iron pipe works separate from the operations 
of the general foundries of the country. The bulletin shows that 
during the census year 1890 36 establishments reported the manu- 
facture of cast iron pipe as a leading specialty of their business. 
The total capital invested in these works was 14,300,933 dols., 
which included 68,500 dols. reported by two establishments not in 
operation during the census year. The hands employed, including 
officers and clerks, numbered 7788, to whom 3,794,407 dols. in 
wages was id. The total cost of materials consumed was 
9,483,389 dols., and the value of the products was 15,168,682 dols. 
The principal material consumed by the pipe foundries was pig 
iron, the quantity used amounting to 591,258 net tons, costing 
7,860,408 dols., while cast iron pipe formed the principal product, 
the output being 513,030 tons of 20001b., valued at 12,556,315 dols. 
The pipe foundries in operation in 1880 were tabulated with other 
Somme of the country, so that no data are available for com- 
parison. There has, however, the report says, been a considerable 
growth in this industry during the past decade, especially in the 
south and west. The returns for 1890 show that twenty of the 





establishments reporting were built since the census of 1880, 
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Registered Telegraphic Address, ‘‘ENGINEER NEWSPAPER, 
LONDON." 


*.* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legily directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

*," Wecannot undertake to return drawings or manuscripts; we must there- 
fore request correspondents to keep copies. 

*,* All letters intended Jor insertion in Tuk ENGINEER, or containing ques- 
tions, should be accompanied by the name and address of the writer not 
necessarily for publication, but as a proof of good faith. No notice what- 
ever can be taken of anonymous communications. 

T. 8. (Limehouse).— The stroke is too long. It will make your engine 
stand too high; din. by 4in. and Sin. by 4in. would be a Letter propor- 
tion. A condenser is not necessary, but without one the gain from com- 
pounding is only small, and you would probably find a pair of bin. by 
bin. cylinders give you more satisfaction. Put a good lap on the slide 
valve, and with the link motion you can get a good deal of expansion 
and fair economy. 


GRINDING MUSTARD. 
(To the Editor of The Engineer.) 
Sin,—Could you kindly inform or obtain for me through your corre- 
spondence the makers of the machinery for grinding Colman’s mustard ? 
Rotherhithe, May 10th, J.R. 
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MEETINGS NEXT WEHE. 

en InstTITUTION OF CIVIL Enorverrs.—Tuesday, May 17th, at 25, 
ta George-street, Westminster, 8.W., 8 p.m. Ordinary meeting. 
Meet to be further discussed, ‘The Distribution and Measurement of 
; unination,” by Mr. A. P. Trotter, B.A., Assoc. M. Inst. C.E. Pap2r to 
e read, time permitting, ‘‘The Measurement of High Temperatures,” 
by Professor W. © Roberts-Austen, © B., F.R.S. 

CLEVELAND INsTITUTE OF ENGINEERS.—The sixth meeting of the session 
has been postponed to Monday, May 28rd. 

pletEoROLooIcaL Socrery.— Wednesday, 18th inst., at the Institution 
Ri Civil Engineers, at 7 p.m. Papers: ‘ Results of a Comparison of 
: ichard Anémo-Cinémographe with the Standard Beckley Anemograph 
cd Kew Observatory,” by G. M. Whipple, B.sc., FR. Met. Soc. 
Ri ‘aln-drops,” by E. J. Lowe, F.R.S., F.R. Met Soc. ‘Levels of the 
_—s Vaal at Kimberley, South Africa, with Remarks on the Rainfall of 

4 Watershed,” by W. P. Tripp, M. Inst C.E, F.R. Met. Soc. 
nm RovaL SratisticaL Society —Tuesday 17th May, in the Lecture 
, leatre of the Museum of Practical Geology, 28, Jermyn-street, 8.W., at 
on) p.m. Paper, ‘Un the Recent Movement of Labour in Different 
¥ ge. in Reference to Wages, Hours of Work, and Efficiency,” by Mr. 
. "ans. 
9 Kovan InstituTION. —The Friday evening discourse, May 20th, at 
p.m, wilt be given by Mr. J. Wilson Swan, M.A., F.C,S., M.R,L, on 





** Electro-metallurgy.” Afternoon lectures next week,at 3 p.m. Tuesday, 
Mr. Frederick E. Ives, on ‘‘ Photography in the Colours of Nature.” 
Thursday, Professor Dewar, M.A., F.R.S., M.R.I., on “ The Chemistry of 
Gases.” Saturday, E. Dannreuther, on “J. 8. Bach’s Chamber Music.” 

Society or AkTs.—Monday, May 16th, at 8 p.m. Cantor lectures: 
‘Recent Bacteriological and Chemical Research in Connection with the 
Fermentation Industries,” by Percy F. Frankland, Ph.D., B.Sc., F.R 8. 
Lecture III.—Practical results of recent investigations — Hansen — 
Alcoholic fermentation with and without oxygen — Carbohydrates 
fermentable by yeasts—Artificial sugars in their relationship to yeasts— 
Fermentations of milk. Tuesday, May 17th, at 8 p.m. Applied Art 
Section, ‘‘ Mud, a Material for Architecture in Persia and the East,” by 
William Simpson, R.I. Wednesday, May 18th, at 8 p.m. Ordinary 
meeting. ‘‘ Colour Blindness,” by Captain W de W. Abney, C.B., F.R.S. 
Thursday, May 19th, at 4.80 p.m. Indian Section. ‘The Administration 
of the Imperial Census of 1891 in India,” by Jervoise Athelstane Baines, 
1.C.8., Chief Census Commissioner for India. 








DEATH. 
On the 8th inst., at 2, Florentine-gardens, Glasgow, in his 71st year, 
James THomson, LL.D., F.R.S., Emeritus Professor of Civil Engineering 
and Mechanics in the University of Glasgow. No flowers. 
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A DANGEROUS EXPERIMENT. 


Tue Lords of the Admiralty are about to carry out 
what we regard as a very dangerous experiment. Some 
six weeks only have elapsed since it was proposed to 
make a change in the engine-room organisation of our 
ships of war, whichis regarded with doubt and apprehen- 
sion by those most qualified by personal experience to 
pronounce a valuable opinion on the subject. In order 
that the nature of the change may be understood, it is 
necessary to glance at the organisation which has 
hitherto existed—an organisation full of defects, but in 
every way better than that which is intended to take its 
place. Hitherto, then, a ship of war carried a limited 
number of engineers properly so-called, and an executive 
working staff of men known as engine-room artificers. 
These latter were almost without exception men who had 
served an apprenticeship on shore, and become trained 
fitters and erectors. A certain proportion were smiths, 
boiler makers, and coppersmiths. A ship would carry a 
chief and a second engineer, let us say, and a dozen 
engine-room artificers. The Navy, like the Army, 
includes in its ranks all sorts and conditions of men, 
and among the stokers were very frequently 
enlisted young men who had received some kind of 
mechanical training. They might, for example, have 
been engineers’ labourers, or fettlers, or young fellows 
who, after a year in the shops, ran away to sea; or it 
might be that they had a natural aptitude for mechanical 
pursuits without any special training. Now, the engi- 
neers of the Navy very soon found out that such hands 
could be made useful in various ways as well as firing, 
and it was proposed to give these ‘handy men” a little 
extra pay. The Admiralty fell in with the proposal. A 
simple test examination was schemed, which consisted 
principally in giving the candidate a file and a piece of 
boiler-plate with a rough hole punched in it. He had to 
file this hole up square, and file a piece of iron until it 
would just go into the hole, a fairly good fit. If he 
passed this test and had satisfactory good conduct marks, 
he obtained an increase of pay amounting to 3d. per day, 
and came to be known as a “ threepenny man.” 

It is an open secret that for a considerable period the 
Admiralty have been unable to maintain a sufficient 
supply of efficient engine-room artificers. It is said, 
whether with or without foundation in fact, that the 
unions, such as that of the Amalgamated Engineers, will 
not permit their members to enter the Navy. Be the 
cause what it may, the men cannot be had. The 
Admiralty have been urged to get over the difficulty by 
making the service more attractive, which could, we 
believe, be easily done without detriment to the service. 
For example, if four or five engine-room artificers obtain 
leave from the engineer to go ashore, they ought to be 
able to go without being ‘‘ mustered over the side” by a 
petty officer, like so many boys. Of their food they do 
not complain, save in the matter of cooking. The cooking 
is usually done for them by a stoker, and is said to 
be simply execrable. Their berthing is unsatisfactory. 
They appear to be satisfied with the pay and pensions. 
The Admiralty have done nothing worth mentioning to 
get rid of the objections to the service which we have 
named. The number of our ships of war is being 
increased daily, and to get over the lack of artificers the 
number in each ship is to be reduced, and the vacancies 
are to be filled up by draughting “threepenny men” 
into the engine-room. Take, for example, such a ship as 
the Inflexible. Under the old plan she carried one chief 
engineer, four engineers, three chief engine-room artificers, 
11 engine-room artificers, three chief stokers, 16 leading 
stokers, and 90 stokers. Under the new rules she will 
carry one chief engineer, four engineers, three chief 
engine -room artificers, seven engine-room rtificers, 
six chief stokers, 10 leading stokers (first-class), 
four leading stokers (second-class), and 84 stokers. We 
believe that our readers will one and all agree with us 
that this is a most dangerous experiment. 

For many years we have maintained that the system 
under which the Navy is provided with engine-room 
staffs is defective. We have insisted that the number 
of engineers carried is far too few. We have said that 
every ship of war should carry one chief engineer who 
would in his own department be a captain, and that the 
working staff should consist of men at least as skilful 
as able, and as experienced as those who man the engine- 
rooms of our Atlantic passenger ships. Instead, the 
Admiralty have provided a very limited number of 
engineers, and made up for the deficiency with fitters. 
We do not believe that this system is the best, but it 
has hitherto worked fairly well. But it is clear that 
if the new scheme can be made to act, we have 
hitherto been paying for men far better and more skilful 
than necessary. If a handy man will do, why 





employ a skilled mechanic ? Naturally enough, perhaps 
our readers will say that the threepenny men will 
not be employed in any position of trust. This is a 
very great mistake; they must be so employed, simply 
because there is no one else available. It is impossible 
on paper to convey an adequate idea of what the inside of 
a modern man-of-war is like. Ina great Atlantic steamer 
there is cargo space, and huge saloons, and hundreds 
of state-rooms. There are only the main engine-room, 
and the electric light engines, steam winches, steering 
engines, and a few others. But the man-of-wari s simply 
full of machinery from oneend to the other. Certain of our 
largest ships carry hydraulic engines which will indicate 
1000-horse power. These are usually rotative compound 
tandem engines. Their business is to keep a system of 
pipes through the ship charged with water at 700 lb. on 
the square inch. Such machines cost a great deal of 
money, and a breakdown might have very serious conse- 
quences. It will scarcely be credited, but it is none the 
less true that in future these engines will have to be 
placed each in the hands of a stoker—one of the three- 
penny men, it is true, but still rated simply as a stoker. 
In the same way the high-speed engines used for driving 
dynamos will be looked after, not by engineers or electri- 
cians, but by stokers. The engine-room staff is so 
reduced, that we really do not see how it would be possible 
for aship to steam at full speed, say, to Gibraltar direct. 
It is a positive fact that a pair of twin-screw engines in 
the Navy have to be run by just half the hands that 
would be allowed in the mercantile marine for engines of 
similar power. As there are engine-rooms scattered all 
over the ship, this cannot perhaps be helped. Nor is it 
to be assumed that the number of stokers is augmented 
to compensate for those withdrawn to serve out of the fire- 
rooms; nothing of the kind. Nor is it to be supposed 
that only skilled firemen are employed. Nearly one- 
third of all the men now sent to sea when a new ship is 
commissioned are entire strangers to the duties of a fire- 
man. They have been picked up anyhow and anywhere, 
and are sent into the Navy to learn their business. 

Mr. Penn, M.P., has already put some pertinent 
questions in the House, and it is to be hoped that when 
Supply comes up again he will once more call attention 
to the whole subject. We do not think that the mis- 
taken policy of the Admiralty is due to false economy. 
We believe that it is mainly due to the fact that the 
service in our ships of war is intensely unpopular with 
engineers and mechanies of all grades. The Admiralty 
simply cannot get men in sufficient numbers, and they 
are compelled to make those they have go as far as 
possible. To quote the words of an engineer, “ There is 
a great deal more bread in the shape of ships than there 
is butter for in the shape of men, so they get over the 
difficulty at Whitehall by spreading the butter very 
thinly.” It is, however, quite possible that some 
of the Lords of the Admiralty hold the old-world notion, 
that any man who can turn a tap can take charge of the 
machinery of a ship of war. It is greatly to be desired, 
if this is the case, that the minds of any in authority 
holding such an opinion should be disabused of it as soon 
as possible. It is above all things essential that the 
Admiralty should have very clear and definite notions of 
the real importance of engineers and mechanics to the 
Navy. They can scarcely lack information on the sub- 
ject, seeing that their responsible advisers are always in 
@ position to supply it. In the last number of the 
“ Proceedings,” of the United States Naval Institute will 
be found a very able paper by Mr. George Quick, on 
“The Organisation of Naval Engineer Forces.” There 
are certain points on which we do not agree with Mr. 
Quick, but that does not prevent us from fully recognising 
the general value of his opinions. ‘‘ No naval war on a 
large scale,” says Mr. Quick, “ has occurred to bring home 
to any Government the importance of the engineer force 
on board ship; and yet scarcely a day passes that evidence 
is not forthcoming of the vital importance of the Naval 
Engineer, and that on him primarily rests the fighting 
efficiency of every navy.” At the time Mr. Quick 
wrote he could have known nothing of the changes which 
we have named. Yet nothing can be more apposite than 
the following passage :—‘‘ On the 13th of July last during 
target practice on board H.M.S. Trafalgar, the locking 
bolt of the after turret was broken, and the turret was 
practically useless for three days, although the ship’s 
artificers worked day and night at repairs. Here we see 
one-half of the fighting power of a ship of 11,940 tons, 
and 12,000-horse power disabled for three days by the 
breaking of a single bolt. But if the breaking of a single 
locking bolt disables the half of the fighting power of a 
12,000 ton ironclad, and the repairs of that defect recuire 
the labour of the whole of the ship’s artificers for three 
days and nights, what may we expect when a ship 
has been engaged for an hour with an enemy of equal 
fighting power? How many mechanics will be required 
to repair damages after one heavy shell has exploded ?” 

To find fault without suggesting a remedy would be, in 
this case at all events, a vain policy. Fortunately it is 
not difficult so see how things may be amended. __If the 
Admiralty are determined to adhere to the practice of 
employing artificers instead of engineers, then an effort 
should be made to render the service popular to 
skilled mechanics. It would be very easy for the 
Admiralty to obtain information on this subject from 
any of our great engineering trade centres, such as Glas- 
gow, Newcastle, Sunderland, Liverpool, Sheffield, Bir- 
mingham, &c. &c. The Admiralty has unfortunately 
just now lost touch with the men who could best help 
them, and they are, it seems, somewhat puzzled as to the 
causes which militate against the popularity of the Navy. 
We are disposed to think that the short-service system 
might be tried with advantage. Many an efficient man 
might ship for three years, for instance, who would not ship 
for ten. But the true remedy, we believe, lies in making 
the men more comfortable on board ship, and feeding 
them better. The new departure at Whitehall can cnly 
be regarded, as we have said, in the light of a dangerous 
experiment ; and even though it should succeed for a 
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time, it can only be regarded as a temporary stop-gap. 
More engineers, artificers, and stokers must be had as 
new ships are launched and brought forward for com- 
mission. The supply even of “ handy men” is limited, 
and if it were not, we can scarcely suppose that the 
Admiralty can contemplate utilising them yet further. 
Sooner or later the whole subject will have to be dis- 
cussed very fully and freely indeed, and we venture to 
say that the sooner the questions involved are thrashed 
out the better for the country in general and the 
Navy in particular. 


THE VILLE DE DOUVRES TRIAL. 


WE give this week the first portion of the report of the 
Research Committee of the Institution of Mechanical 
Engineers on the trial of the engines of the paddle 
steamer Ville de Douvres. The trial was carried out 
under the guidance of Professor Kennedy, and the report 
contains ample evidence of the fact that it was not less 
thorough or complete than any of the other trials which 
the Committee have undertaken. It is to be noticed, 
however, that neither Professor Kennedy nor the 
Committee make any deductions. They are content to 
place the result of their investigations before the world, 
and leave engineers to draw the conclusions they think 
proper. We are pleased to see that no attempt has been 
made to combine the diagrams, or to lay down those 
thermal curves which either mean nothing or are totally 
misleading. For the purposes of convenient comparison, 
Professor Kennedy has combined in one table the results 
of all the trials carried out by the Committee with marine 
engines. Certain deductions are, we think, justified by 
the figures. It is doubtful, however, if the trial of the 
Ville de Douvres has added much to the store of informa- 
tion already acquired. 

The first noteworthy feature of the performance of the 
machinery of the Ville de Douvres is that the boilers, 
although worked with forced draught, gave very dry 
steam. By the salt test it appears that less than one- 
fifth of 1 per cent. of free water was present in the 
steam. It is by no means easy to account for so remark- 
able a fact. There is nothing special about the boilers 
to explain it. The boilers actually evaporated 897 lb. 
of water per lb. of briquette fuel. The boiler pressure 
was about 106 lb. above the atmosphere. The mean 
velocity of the steam rising through the water surface 
was 8°61ft. per minute. This is much higher than the 
rate in any of the other boilers tested by Professor 
Kennedy, except the Colchester. It is very commonly 
assumed that when the water surface is large the priming 
will be small; but it appears that this conclusion has no 
basis in fact. Thus, in the case of the Tartar we find 
that although the velocity of escape threugh the water 
surface was only 3°43ft. per minute, the priming was 
enormous, so great, indeed, that no attempt was made to 
tabulate the boiler efficiency. It will be remembered, 
however, that the accuracy of this assumption—for it 
was only an assumption—was stoutly disputed at the 
time. For ourselves, we are reluctantly compelled to 
say that we look with doubt on the salt test; and find 
it very difficult to believe that the boilers of the Ville de 
Douvres worked for nine hours, and supplied during that 
time nothing but dry saturated steam—a fluid which has 
hitherto been looked on as ideal rather than real. There 
is no apparent reason whatever why the steam should 
not have carried with it 5 or 6 per cent. of entrained 
moisture as it always does unless special measures are 
taken to dry it before it reaches the engine. 

One of the most interesting facts about the trial is 
that it enables us to compare the performance of a com- 
paratively slow running unjacketted compound engine 
with those of several triple-expansion engines making 
about twice as many revolutions per minute. The 
engines of the Ville de Douvres had large clearance 
spaces, and the pressure was lower than that at which 
the screw engines worked. The vacuum was bad; the 
back pressure amounting to as much as 6 lb. absolute. 
With all these apparent disadvantages the actual 
efficiency of the engines was 11°7 per cent.; but that of 
the engines of the Fusi Yama was only 11:2 per cent., 
and that of the Tartar’s 11°5 per cent. The engines of 
the Meteor, however, may perhaps be taken as adequate 
representatives of good triple-expansion work, for 
although the engines of the Iona gave a better economical 
result, they were not ‘‘ worked so hard” as those of the 
Meteor. The engine efficiency of that ship is given as 
16°1 per cent. The engines of the Meteor are jacketted ; 
those of the Ville de Douvres are not. Let us see what 
effect this had on the cylinder condensation. Turning 
to Professor Kennedy’s report of two years ago, we find 
that in the high-pressure cylinder of the Meteor the 
condensation amounted—including jackets—to very 
nearly 23 per cent. In the Ville de Douvres it was 19°4 
per cent.; in the low-pressure cylinder of the Meteor 
it was 247; in that of the Ville de Douvres it was 27°5 
per cent. If we compare the intermediate and low 
pressure cylinders of the Meteor with the cylinders of the 
Ville de Douvres, we find that the figures stand as 19°8 
and 24°7 for the first vessel, and as 19°4 and 27°5 for the 
second. It does not appear from this that the jackets had 
any particular effect in reducing condensation, and it also 
seems to be pretty clear that, as we have persistently 
maintained, the triple-expansion engine is in no way 
better off as regards initial condensation than is the 
compound engine. The terminal pressures in the low- 
pressure cylinder of the Meteor at the moment the 
exhaust opened were about 20 lb. ubsolute. The cut-off 
pressure in the high-pressure cylinder was about 150 |b. 
150 5 
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= 7 


absolute, so that the ratio of expansion was 
assuming, of course, that the pressures corresponded with 
the volumes on Marriotte’s law. In the Ville de Douvres, 
the terminal pressure in the large cylinder at the moment 
the exhaust port opened was, as nearly as can be 
deduced from the diagrams, 15]b., and the initial 
pressure at the moment the steam valve closed was 98 Ib. 





absolute. The ratio of expansion was therefore : =6°53. 


Of course we have not taken account in either case of 
the effect of “‘ drop,” or of the intermediate receiver, but 
the figures suffice to show that the ratios of expansion 
could not have been very widely different in the two 
engines. The great drawback to the performance of the 
Ville de Douvres’ engines is the excessive back-pressure. 
In the low-pressure cylinder, a pressure of 11b. on the 
square inch represents very closely 100-horse power, 
15°54 lb. giving 1533-horse power. In the Meteor the 
back-pressure was under 3lb. on the square inch. In 
the Ville de Douvres it was over 6lb. If it had been 
3lb., then the power of the engines would have been 
3300 instead of 3000, or a gain of 10 per cent., and the 
efficiency of the engine would have been 13:4 per cent. 
instead of 11-7 per cent. 

If we compare the machinery and boilers of the 
Belgian paddle steamer with those of the Meteor from a 
point of view of much interest to the shipowners, we 
tind that Messrs. Cockerill, the builders of the former, 
have done very much better than Messrs. Thomson. The 
total weight per indicated horse-power of the engines and 
boilers of the Ville de Douvres is but ‘12 of a ton, or 
264 lb., while the engines and boilers of the Iona 
amount to ‘20 of a ton, or 448lb. The space occupied 
in the Meteor by the boilers is 2°72 cubic feet per horse- 
power. In the Ville de Douvres it is 2:09 cubic feet. If 
we press the comparison with other vessels we find that 
the advantage with the Belgian boat is yet greater. In 
point of fact we have in her case machinery which is 
pushed up to pretty nearly its maximum capacity, as is 
to be expected in a passenger steamer in which the first 
consideration is speed, economy of fuel taking a very 
subordinate place. In the other vessels tested by Pro- 
fessor Kennedy, with the exception of the Colchester, 
economy of fuel is a matter of paramount importance. 
Yet if we measure consumption as the shipowner does 
in terms of pounds per horse per hour, we have the 
following results :—Meteor, 2°011b.; Fusi Yama, 2°66 lb.; 
Colchester, 2°90 lb.; Tartar, 1:77 lb.; Iona, 1°46 lb.; Ville 
de Douvres, 2°48 lb. if we include all the auxiliary 
engines, and 2°32 lb. if we exclude them. The result is 
admirable. We may add as the result of personal 
inspection that the workmanship of the machinery leaves 
nothing to be desired, and the whole result is one which 
reflects, we think, very great credit on the Société 
Cockerill, by whom the ship was built and engined. 


THE DUKE OF CAMBRIDGE ON WAR MATERIEL. 

In his speech at the anniversary dinner of the Institu- 
tion of Mechanical Engineers, the Duke of Cambridge 
noticed the various changes that our small-arm rifles and 
heavy ordnance have experienced during the time that 
he has held the position of Commander-in-Chief. The 
Duke’s first appointment must have been about the time 
when the Armstrong gun came in—that is about 1858, 
and the changes which have taken place are more impor- 
tant than numerous. They commence with our infantry 
weapon, the Enfield rifie, which had been a new arm in 
the Crimea, and was in 1866 first converted into a breech- 
loader on the Snider system. The Martini rifle, with a 
bore of 0°45in., superseded it in the course of two or 
three years, and this held its own until 1890, when the 
first regular issue of the magazine arm took place, 
although it had then been tried experimentally for some 
time. It may be seen that here the progress has been 
slow, but always in the same direction. The value of 
the quick fire of a breech-loader, for instance, had been 
very slowly recognised. There had been a little skirmish- 
ing with Sharp’s and other imperfectly developed arms, 
but when once fairly tried in war by the Prussian army 
the advantage of the overpowering fire of breech-loaders 
caused their adoption to be a matter of immediate neces- 
sity in every civilised army. The same principle eventu- 
ally brought in magazine arms, a step which we pointed 
out many years ago was a mere question of time. Run- 
ning parallel to this has been the reduction of bore from 
0°577in. in the Enfield to 0:303in. in the magazine arm. 

So far almost everything appears to deserve praise. 
More closely examined, we can hardly say that thisis the 
case. It is well not to jump hastily at conclusions, but 
there is no necessity to confine ourselves to the pace of 
a snail, and we fear if our investigations be considered as 
progress, and our adoption of any arm as a definite con- 
clusion, our march has resembled that of the well-known 
snail who climbed 4ft. every day and slipped back 3ft. 
every night. In 1853 the Prussians had already adopted 
the needle breech-loading rifle, and we had tried it and 
rejected it. The best excuse for our mistake, perhaps, is 
that every nation, except Prussia, shared in it, and from 
1853 to 1866 had any nation gone to war with Prussia 
they would have paid dearly for their stupidity. ‘ These 
Woolwich gentlemen will be sorry for their conclusion some 
day,” was said in Prussia in 1853, and that we escaped this 
experience is solely due to the fact that we did not 
engage in war with the only nation wiser than ourselves. 
Poorlittle Denmark bought experience which came in time 
for every Power, Austria excepted. During the latter years 
of perverse blindness—for this it amounted to—the advan- 
tages of breech-loaders had been proved abundantly in 
America. Colonel Hope tells an amusing story of his being 
interested in recommending a breech-loading rifle, which 
was condemned in England mainly on three grounds— 
first, it required a metal cartridge; second, itcarriedits own 
ignition, which was thought dangerous; third, it fired 
more that ten rounds a minute, and “ practical men” 
said, would empty all the men’s pouches. In 18664 
competition was invited with breech-loading rifles, but 
three fundamental conditions must be fulfilled by each 
arm competing; first, it must have a metal cartridge ; 
second, it must contain its own ignition; and third, it 
must fire over ten rounds a minute. However, as above 
noticed, we were not stupider than our neighbours gene- 
rally. Prussia, then, deserves credit for having the courage 
of her own convictions, and relying on her own experi- 
ments to such an extent that she was content to rest 





———— 
satisfied that she was right and everyone else Wrong fo; 
ten or twelve years, till the opportunity came for provine 
the soundness of her conclusions. 8 

To pass on to heavy ordnance. In 1858, with th 
exception of a few pieces of more or less an pr 
mental character, such as our own Lancaster guns em. 
ployed in the Crimea, all nations used smooth bores, and 
all, we believe, muzzle-loading guns. Then came in 
rifles with a rush, England taking the lead with the yer 
complete Armstrong system of breech-loading, polygrooye 
guns, with specially designed ammunition and fuses. This 
was a wonderful change, embracing the system of constryg. 
tion of the guns, the system of rifling, of loading at the 
breech, of time fuses with percussive ignition, of fuses act. 
ing on percussion, and innumerable minor things. Some of 
these were undoubtedly copied from continental inyen. 
tions, but it is a mistake to insist on originality, except 
where such original design is manifestly better than what 
exists and has been proved to be good. Altogether jt 
might be said that no bride was ever provided with g 
more complete trousseau than this child of Armstrong's, 
As more and more powerful guns were required difticulties 
were experienced with the breech arrangements, and so by 
1866 the great mistake was made of abandoning the sound 
principle of breech-loading, because there were mechanical] 
difficulties in carrying it out. Here Prussia or German 
again set us an example, and, indeed, other Powers also, 
Then at length was exhibited the great advantage of 
slow-burning powder and long bores, Captain Noble being, 
we believe, the principal pioneer in this development, 
which brought in what are called new type guns. A 
great increase in length naturally accelerated the return 
to breech-loading, so that since his Royal Highness has 
been Commander-in-Chief we have changed from smooth. 
bore and muzzle-loading to rifled bores and breech-load. 
ing, then back to muzzle-loading, and finally to breech. 
loading again, accompanied by an increase in length, 
which nearly approaches, though it does not yet equal, the 
“pocket pistol” of Queen Anne. We almost feel like 
the old man and his sons with their donkey in the fable, 
We do not blame the Duke, who clearly could only act 
according tothe best advice to be obtained from specialists, 
but we have not been sufficiently persistent, and we have 
been too easily swayed by popular clamour. There 
remains one final change on which we have nothing to 
say but praise, namely, the introduction of quick-fire 
guns. Once these weapons were called into existence 
chiefly by the necessity of meeting torpedo attack, we 
recognised their value in England, and pushed steadily on 
with them, so that we now number them in thousands, 
while other great Powers only possess them in hundreds 
at present, so far as we know. 

On the whole, then, what is to be said as to the course 
followed by the nation in the matter of our national 
weapons and kindred appliances? Chiefly, we think, 
that we exhibit the failings natural to our representative 
system of Government and a free press. Ever ready to 
listen to strictures freely made, we are brought under 
undue pressure by any popular cry. Because Italy 
adopts 100-ton guns, we dare not hold out against them, 
and so are driven to adopt 110-ton guns in some vessels 
for fear that our not possessing them may be used in 
Parliament as a proof of incompetence. Does France 
carry her armour belts completely round the bows of her 
vessels? Then great pressure is brought to bear on us 
to do the same, against the opinions of those who 
are our principal authorities, and probably the 
very first in the world. Nay, we have even 
heard those monstrosities of naval architecture, 
the circular ships of Russia, advocated by a 
man of great influence who ought to have known 
much better. It may be observed, however, that we 
have wandered from land to naval armaments, but the 
same principle applies to both. German helmets and 
other army equipments have been more or less copied 
without much reason, but these are of comparatively 
small account. Taking it altogether, it will be found, we 
think, that our circumstances encourage our constantly 
hearing of our neighbours’ successes and our own faults, 
and so we run to the extreme of having something of 
everything, without sufliciently discriminating between 
good and bad. Latterly we hope we can say that we 
have shown some increase in firmness. A year and a-half 
ago our magazine arm was assailed violently. The Times 
opened it columns, and we have little doubt that a large 
proportion of those who read up the subject believed that 
we had adopted a very inferior weapon. The best autho- 
rities and the best evidence were alike in favour of the 
arm. We can point to our own articles in the winter of 
1890, insisting on this, and saying that there was no 
serious difficulty which ought not to be overcome. 
Happily our authorities were firm on this occasion, and 
to-day we may safely challenge any one to come forward 
and meet the evidence that can be obtained from any 
regiment or any musketry instructor, or even non-com- 
missioned officer in whose hands it has been placed, in 
favour of our magazine arm. It is curious to contrast 
the difference of action in Germany. There matters are 
seldom brought up and criticised in the same way. The 
German oflicial mind is of singularly stern stuff, but we 
question if it is ever seriously tried by any outside pressure, 
in spite of the present outcry against rifles made by a Jewish 
firm. At all events, we find the story of the retention of 
the needle gun repeated in the retention of breech-loading 
ordnance from the moment they were first adopted up to 
the present time. Nor has there been any variation In 
the particular system. Germany loyally retains still the 
same wedge and breech-closing arrangement; although, 
in truth, any one that likes to use their sense must see 
that this particular pattern involves waste of metal, and, 
as a consequence, either unnecessary weight cr weakness. 


204 
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GRUSON’S QUICK-FIRE GUNS ON SHIELDED MOUNTINGS. 
WE have received accounts of trials of Griison’s quick-fire 
guns of 12cm. (4°72in.) and 87mm. (2-24in.) calibre, oD 
shielded mountings. The reports are not intended for publica- 
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é doubtless justified in saying that there is a 
= baporease in soeetiien. of fire. This is satisfactory, as 
mark Magdeburg trials the shooting was considered to be 
at t " up to the high standard of everything else. Good 
Pearl ig doubtless of primary importance, but it was not 
shoo rtant feature in the Magdeburg trials, because it 
= itp system of shielded mountings which was the object 
py riment, and if the guns worked well it was quite clear 
ae there was nothing to interfere with their achieving 
eos rate results as compared with guns of similar length on 
= mountings. Curtailment of length and consequent limit 
rocker velocity, isa necessity in the case of a disappearing 
Ys a" a shielded mounting of manageable dimensions. The 
am in the recent trials shot with remarkable accuracy. 
When the wind was veees | the hits repeatedly formed a group 
hich was almost a straight line on the horizontal plane, an 
pes differences in range were very small. The mountings of 
these pieces, judging from the drawings, differ very little from 
those given in our report at the end of 1890. 


A TELEPHONE REVOLT. 


Tun largest afternoon gathering of professional and busi- 
ness men held in Sheffield for many years—if not the largest 
ever held—took place on Monday. Up till a short time ago 
there were two telephone organisations in the town. The 
Sheffield Telephone Exchange was the outcome of local enter- 
prise, and it had a most extensive clientéle before competi- 
tion faced it in the entry of the National Telephone Com- 

any. ‘ War to the knife ” began, tariffs were cut down, and 
the game of exhaustion was kept up until this spring, when 
the National Company “‘included”’ the other, as the 
crocodile “ includes”’ the Nubian. The local exchanges were 
bought up. Very soon after the “National” issued a 
revised tariff, which provided for a yearly fee of £7 for 1000 
messages, aud all in excess of that number to be 
paid for at the rate of one penny per message. A 
mighty hubbub thereupon arose. It was pointed out 
that this tariff would not give three messages a day. 
A public meeting was called, the Master Cutler took the chair, 
and the Cutlers’ Hall was packed with the representatives of 
leading firms, professional men, and others. Strong speeches 
were made, and equally strong resolutions passed. A com- 
mittee was appointed to take all adequate steps to obtain a 
reasonable arrangement, stereotyped for a number of years ; 
and, failing that, to arrange for telephonic service from another 
quarter. The manager of the National Company, who was 
present during the proceedings, explained that his directors 
were desirous of meeting the wishes of their subscribers, and 
itis expected that the obnoxious tariff will be withdrawn. 
If not the New Telephone Company will be invited to come 
to Sheffield, negotiations having already been opened with 
them in view of the “ National” action. 


BRITISH TRADE FOR APRIL, 


Tue Board of Trade returns for the first month of the 
second quarter of 1892 are distinctly discouraging. Both 
imports and exports show an enormous decrease. Foreigners 
sent to us a total value of £34,920,272, which is 4,062,265 
less than for the corresponding month of 1891. Two items 
made up the buik of the diminished imports. Dutiable 
goods and drinks fell off by £2,398,933, ann raw materials 
declined by £,568,161. During the month our exports were 
£16,865,876, or a decrease of £3,063,190. Every grade of 
goods exhibit a decrease, the heaviest—£1,053,142—being in 
yarns and textile fabrics, while metal and raw materials 
are responsible for £838,015. For the four completed 
months of the year, imports show an increase of £3,828,492— 
figures which serve to accentrate the depression in April. 
During the same period, exports exhibit a decrease of 
£61,880,665; in other words, neariy one-half of the whole 
decline in our foreign trade has taken place in April. 








LITERATURE. 


Theory of Heat. By James CLrerK Maxwewu. Tenth 
Edition. With corrections and additions by Lord Rayleigh, 
Sec. R.S. London: Longmans, Green, and Co. 1891. 

Tuls treatise, originally adapted for the use of artisans 

and students in public and science schools, is so well- 

known and justly celebrated that we may turn imme- 
diately to the notes introduced by Lord Rayleigh. 

These notes and corrections, as Lord Rayleigh remarks, 

are in great measure derived from Maxwell's later 

writings, and would thus have commended themselves 
to the author, if he had not unfortunately been lost 
to us. We must be on our guard against rashly con- 
demning a work because some of its statements have 
subsequently been found to require modification. The 
pioneer in a new subject resembles his other predecessor, 
the pioneer of unexplored lands, in the risks he runs of 
not immediately striking out the best and shortest route 
from point to point. Once a road is found, however, it 
is comparatively easy to find a slightly better route; just 
as after the ascent of the Matterhorn had once been 
made, it was a mere detail to discover a path which 
halved the difficulty of ascent; or as it has been recently 
found out that a route on the Canadian Pacific Railway 
alternative to the Kicking Horse Pass through the Rocky 

Mountains will considerably improve the gradients and 

reduce the duration of the journey. 

Lord Rayleigh’s notes on Maxwell's “ Heat” are com- 
paratively scarce in the earlier pages of the book. It is 
in his own favourite subject of capillarity—Chapter XX. 
—that the notes begin to be frequent and long. Maxwell 
was called upon to write his celebrated article on ‘ Capil- 
lary Attraction” for the “ Encyclopedia Britannica” 
when Laplace’s notions of molecular action were still 
prevalent, and before much experimental work of a novel 
character had been carried out. Some of Maxwell’s con- 
clusions are vitiated by the fact that the state of things 
which he described as existing were unstable, and could 
have no permanent existence. Thus Lord Rayleigh 
points out that the triangle of tensions which Maxwell 

iscusses cannot exist, because it is found practically 
that the film of intermediate tension always spreads on 
the interface of the liquids of greatest and least tension. 

Again, Lord Rayleigh finds, and has pointed out in his 
lectures at the Royal Institution, that the smallest con- 
tamination of a chemically clear surface is sufficient to 
mask completely the leading phenomena to be expected. 





illustration. The addition of the smallest trace of soap 
is sufficient to alter completely the feel of the water. 
The effect of alcohol on water is equally remarkable, and 
the physiological effect is generally tested by a sense still 
more delicate than that of touch on the Saude: Lord 
Rayleigh points out some beautiful phenomena that can 
be watched when alcohol of any kind and pure water are 
brought together, well worthy of attention before the 
liquid is put out of sight and other senses begin to take 
up the research of perception. 

We trace in Lord Rayleigh’s ‘‘ Notes on the Molecular 
Theory of Gases" his discovery and generous publication 
of the paper by Waterston, communicated to the Royal 
Society in 1845, but killed by unsympathetic and ignorant 
references. It is now at last acknowledged that Water- 
ston’s memoir contains the essential theories of the 
kinetic theory of gases, which Maxwell was compelled to 
re-discover for himself some twenty years later. 


The Phosphates of America. Where and How they Occur; 
how they are Mined ; and what they Cost. With Practical 
Treatises on the Manufacture of Sulphuric Acid, Acid 
Phosphate, Phosphoric Acid, and Concentrated Super- 
phosphates, and Selected Methods of Chemical Analysis. 
By Francis Wyatt, Ph.D. The Scientific Publishing 
Company, Park-place, New York. 1891. 187 pages. 

So much has been heard and told about the colossal 
phosphate deposits of North America, and about the great 
field they offer for engineering as well as commercial en- 
terprise, that a thorough and trustworthy description of 
them would undoubtedly remove a want, which this 
book is evidently intended to satisfy. Our knowledge 
of the character, pretensions and disposition of these 
phosphate deposits, culled as it has had to have been 
from disconnected papers, is somewhat scrappy and far 
from perfect; and a perusal of this book, we are bound to 
say, has not much improved this by no means satisfactory 
condition of affairs. 

The author starts by deploring the cosmographical 
ignorance of all but a few people, and proceeds to amend 
this defect; firstly, by furnishing a cosmogony, which, 
if it is not quite all one could wish, has at least the 
charm of brevity; and secondly, by providing a rough 
classification of rocks, prominently set up in large type, 
which is at once remarkable for its originality, its 
simplicity, and its absurdity. Then, after some remarks 
on soils and on phosphates in general, the main subject 
of the book is disposed of in thirty-six pages, although 
the heading, ‘‘ Phosphates of America,” appears at the 
top of each page of letterpress throughout the book. 
Certainly much of the information is interesting, but 
then, as we have already suggested, it is somewhat 
scrappy and rambling. The rest of the book deals with 
the numerous subjects set forth on the title page; but 
what connection they have with American, any more 
than any other phosphates, is difficult to see, and leads 
one to think that they are rather out of place in a book 
purporting to treat of American phosphates. But in 
— of all this extraneous matter being introduced, 
there is nothing about “ Basic cinder.” 

There are many signs of careless editing. Here is one 
for example :—To ascertain the specific gravity of a solid 
“insoluble” in water, instructions are given: To weigh 
in air and in some liquid without action on the solid, 
instead of water; although the usual modes are also 
furnished. 

The book is well got up with many interesting illustra- 
tions, and contains some really useful information. 


Light: an Elementary Treatise 
Popular Science.) By Str Henry TrvuemMan Woon. 
London: Whittaker and Co. 1891. 

Tue author has given us here a series of about a dozen 
pleasant and elementary lectures on “ Light,” not 
assuming any previous knowledge on the part of the 
reader, or any familiarity with mathematical methods, 
the lectures are such as would suit a course on this sub- 
ject for the University Extension system, and were prob- 
ably originally delivered in this way. 

The illustrations are clear and effective, and explain 
some well-known phenomena, such as Dirck’s or Pepper’s 
Ghost and the Mirage, as well as the optical combination 
of lenses into telescopes and microscopes. 

Considering that the author begins in Chap. I. with the 
nature of light, as explained in the undulatory theory, we 
think he might have gone a step further and have proven 
on this theory the laws of reflexion and refraction em- 
ployed in Chaps. II. and III., and this without going 
beyond the scope assigned by himself. 

We are pleased to see that the author does not attri- 
bute the discovery of the decomposition of light by the 
prism to Newton, considering that the phenomena were 
visible in glass vessels and bodies for thousands of years. 
It was the explanation of the phenomena which Newton 
was the first to give. 


(Whitaker’s Library of 








JAMES THOMSON. 


WE regret to have to record the death on the 8th inst. of 
Dr. James Thomson, Emeritus Professor of Civil Engineering 
and Mechanics in the University of Glasgow. His death, 
after an illness of three or four days, was the result of a 
chill, but he had not been in good health for some time. 
Professor Thomson was born in Belfast in 1822. His father, 
also James Thomson, was for many years lecturer on, and 
afterwards professor of, mathematics in the Royal Belfast 
Academical Institution, but subsequently became professor 
of mathematics in Glasgow University. He was a highly 
successful teacher and original investigator in mathematics, 
and was the author of many important school books. There 
are not a few persons living who remember well the spirited 
mathematical classes of those days, and also in particular 
the brilliant progress of the professor’s two sons, James 
Thomson and William Thomson (Lord — who passed 
through every class with credit and through many with 
unrivalled distinction. The two young men early showed 





he ordinary operation of washing the hands is a familiar 


through life, and James Thomson chose for his career that 
of a civil engineer, serving his apprenticeship—after he had 
taken the degree of M.A.—in the works of the late Sir William 
Fairbairn. : 
Thomson, after the term of his apprenticeship was 
concluded, commenced business in Belfast as a civil and 
mechanical and hydraulic engineer. His inventions of a 
vortex water wheel and a centrifugal pump became widely 
known, and he was entrusted with work of much importance 
both at home and abroad; and, in particular, designed and 
constructed great pumps for the drainage of sugar planta- 
tions in Demerara. He was also engineer—Professor 
Bottomley writing in the Glasgow Herald says—to the 
Belfast Water Commissioners, and to the Lagan Navigation 
Works. In 1857 he became Professor of Civil Engineering 
in Queen’s College, Belfast, an office which he held till the 
death of the late Professor Macquorne Rankine in 1872. 
He was then elected to fill the Glasgow chair, and he con- 
tinued to fulfil the duties of that office till 1889, when he 
was obliged, owing to failure of his eyesight, to seek retire- 
ment. In spite of the sad blow which had thus fallen upon 
him, Professor Thomson maintained undiminished all his 
zeal for scientific pursuits and investigations; and in March 
of this year he completed a substantial paper on “The Grand 
Currents of Atmospheric Circulation,” which was crowned 
by the Royal Society as the Bakerian Lecture for the year.} | 
Professor Thomson was the author of original’papers on 
various subjects connected with physics. In 1847 he com- 
municated to the Royal Society of Edinburgh a most impor- 
tant paper on the “ Lowering by Pressure of the Freezing 
Point of Water.” He led the way to a development of 
thermo-dynamics, afterwards taken up by Clausius, Rankine, 
and others. v4 
A man of singular purity of mind and simplicity of cha- 
racter, Professor Thomson was greatly beloved by all with 
whom he came in contact. He was conscientious to a 
degree, and clear-sighted in all that pertained to moral right 
and wrong. Professor Thomson was elected fellow of the 
Royal Society in 1877; he received the honorary degrees of 
D.Sc. from the Queen’s Univerity in Ireland, and of LL.D. 
from his own University of Glasgow and from the University 
of Dublin. In 1853 he married the only daughter of the late 
Mr. William John Hancock, J.P., of Lurgan, Co. Armagh, 
who survives him. He leaves also one son, Mr. James 
Thomson, civil engineer, and two daughters. 

Professor John Perry, F.R.S., was one of James Thomson’s 
pupils, and he says of him that he was one of the kindest of 
men, with a sense of duty stronger than men generally have; 
nervously anxious that his pupils should have correct notions 
of the scientific principles of all engineering methods—a pure- 
minded man, whose good influence is now felt in all parts of 
the world. ‘Ihave met,” he says, “his pupils in all parts of 
the world. Every one of us could laugh at his well-known 
foibles; but however great or small we might be, there was 
not one of us—I have never met one of Thomson’s pupils 
who had not a loving memory of him, as distinguished from 
a mere liking and from mere respect. We all respected him. 
What is especially interesting is this—he did not publish 
much; but everything he published was of sterling import- 
ance to the physicist and engineer, and nobody has ever had 
to correct his results. Taking one branch of engineering, 
for example, hydraulics. In any treatise on practical hydro- 
dynamics there is a great parade of mathematical calcula- 
tion; but beyond the simple equations relating to pure fluids, 
what is there that can really be relied upon by the engineer 
except the few propositions proved so thoroughly by Professor 
James Thomson ?” 

“What a mass of mathematics there is to found upon the 
gauging of water—but is there anything demonstrative—any- 
thing that the engineer can rest upon as @ principle in this 
subject, except James Thomson’s proposition concerning the 
flow from similar and similarly placed orifices, two deductions 
from which are the rational formule concerning triangular 
and rectangular gauge notches. Again, it was actually as early 
as 1847 that he applied Carnot’s cycle and first principles to 
the study of the pressure and temperature of melting ice, 
and may be said to have really shown to Clausius, Rankine, 
and his brother, Lord Kelvin, the method of attack which 
has led to the development of thermo-dynamics.” 

Professor Perry relates one incident to illustrate Thomson’s 
sense of duty. He says:—‘‘In 1870 I was a student at 
Queen’s College, Belfast, about to go up to my engineering 
degree examination in Dublin. NowI had not particularly 
cared to obtain a degree, and I had neglected to prepare at 
the college the requisite show of drawings. But at a time 
when he much needed a holiday, and I myself was taking a 
holiday, he tvok all the trouble of going to my house, and 
then going to the Lagan Foundry, having heard that during 
my apprenticeship there I had made many drawings. He 
spent a long time in examining them, and made such a 
report to the University authorities as caused them to put 
aside their rule in my particular case. Now, this is not all. 
It was found subsequently that my attendances at his 
classes were not up to the standard, and he utterly refused 
to give me the certificate which would enable me to go in to 
the examination. It was in his opinion wrong to do so, and 
in spite of a battery of persuasive argument brought to bear 
upon him by Dr. Andrews and others of his colleagues, his 
refusal was absolute. The difficulty was got over through 
some newly-discovered technical right of the president of the 
college to exercise grace. Taking the two incidents together 
they may be regarded as unprecedented in the history of the 
sense of duty.” 

‘“T have heard an old man relate the history of the intro- 
duction of the first tiny Thomson turbine in a country 
district—the first turbine, probably, erected in the British 
Islands — a wheel measuring 6in. in diameter taking the 
place of an 80ft. wheel. How thousands gathered at the 
opening day to deride and joke; how they went away 
astonished, as not even the first electric light or telephone 
could astonish people. But Thomson’s own delight and 
astonishment were subjects of unfailing interest to my 
informant. I venture to think that the Bakerian lecture of 
this year on ‘‘The Grand Currents of Atmosphere Circula- 
tion ” will be found to be that sort of substantial addition to 
our knowledge which will be referred to one hundred years 
hence by engineers as an authoritative statement on practical 
hydro-dynamics.”’ 








An official report shows a great increase in Russian 
manufactures, especially of textile fabrics, during the last twenty- 
five years. In 1885 there were 339 cotton factories, the production 
of which is valued at 55 millions of roubles, while in 1889 there 
were 534, producing a value of 68 million roubles. Cotton is now 
grown in Turkestan and the Russian provinces of Central Asia, the 





that high inventive genius which has distinguished them 


quantity produced being 1.054,955 puds in 1888, and 1,459,808 
puds in 1889, The pud is 36 lb., and the rouble is worth about 3s, 
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ATR PUMPS AND CONDENSERS FOR STEAM 
ENGINES. 
(Concluded from page 359.) | 
The second type of ejector condenser is known as the automatic 


condenser. This does not depend upon the natural flow of water 
through it. 









































































Ledward & Co.'s Ejector Condenser Condenser 


course, allowed, but not to a large extent, because the steam in the | 


through an ejector condenser of a given size is a fixed quantity, 
determined by the size of the nozzles, This quantity of water must 


































































be put in motion by the exhaust steam, and consequently a certain 
minimum quantity of steam must be supplied to the ejector con- 
denser to keep the water in motion. If the proportion of steam to 
water sinks below a certain point, the condensing water will dis- 
continue to flow and the condenser will 
stop. The greater the weight of steam in 
proportion to water, the lower will be the 
vacuum, but the greater will be the velocity 
of water through the cones, and the higher 













Korting’s Improved Automatic Ejector 


| of 25hin., everything being tight. If, now, the cut-off should at 
any time be at half-stroke, such a condenser would be just on the 
| limit where it might stop, because it would only have 2000 1b. of 
steam for meving 90,000 1b. of water, or a proportion of 1 to 45. 
If the cut-off were earlier than half-stroke, the condenser could 
not possibly work. 


It will thus be seen that an ejector condenser of this class under 


Such ejector condensers can be attached to all engines | such conditions is very tickle if a high vacuum is desired, and that 


the vacuum is always higher with an early cut- 
off than with a late one, which is a disadvan- 
tage, seeing that you want most power when you 
have the least vacuum. 

Messrs, Kirting Brothers have made a great 
number of experiments to overcome the diffi- 
culties of ejector condensers stopping with vary- 
ing loads, and have recently patented an im- 
proved automatic ejector condenser having a 
movable throat and a supplementary jet of 
steam or water under pressure so arranged as 
to keep the condensing water in motion during 
the time steam is shut off. This apparatus 
may be either actuated by hand so as to always 
maintain a high vacuum with different loads, 
or by the cut-off gear of the engine with a 
like result. There are in reality a great many 
types of ejector condensers, some of which, 
Fig. 7, for example, are not worthy the name, 
They kill the steam; but that is all. Such 
so-called ejector condensers are commonly 
applied to small direct-acting steam pum 
used for mining purposes. They are commonly 
fixed upon the suction pipe, into which they dis- 
charge hot water and air. With asmall lifton the 
suction and delivery this is not of much con- 
sequence, but where the lift on the suction and 
delivery is great, condensers of this class when 
thus applied invariably impair the efficiency of 
the pump, because they eject into the suction 
pipe an elastic fluid, viz., air, which is alter- 
nately expanded and compressed in its passage 
through the pump, and, in addition, the hot 
water, which is discharged into the suction 
pipe along with it, gives off vapour during each 
suction stroke, and by so doing reduces the 
height to which water may be lifted on the suc- 
tion side, 

The best plan, in the author's opinion, of 
condensing steam under such conditions is to 
place a surface condenser on the delivery 
column, but this is a much more expensive 
arrangement. 

Let us now briefly consider some of the details 
of construction. The first thing to be settled 
by the designer of a condensing engine is the 
type of condenser most suitable to the par- 
ticular circumstances under which it has to 
work; after this has been done he must next 


which are working under a steady load. Certain variations are, of | determine its size and the proportion of its parts. 


If a jet condenser is fixed upon, its capacity should not be less 


apparatus performs work. The quantity of water that can pass | than one-third the capacity of the cylinder of a simple engine, or 
one-fourth the capacity of the low-pressure cylinder in a compound 
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engine if the air pump is double-acting; with a single-acting air 
pump it is better to make the condenser double the above capacity 
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Fig. 1!—Ordinary Marine Type of Air Pump and Surface Condenser 


for obvious reasons. 
depends upon its temperature. 
five to thirty times the weight of the steam to be condensed, or 
approximately 50 gallons per indicated horse-power per hour. 


The quantity of injection water required 
lt is usual to take from twenty- 





can the discharged water be forced. On the 













other hand, the smaller the proportion of 








steam to water the higher will be the 












vacuum, until a point is reached when the 
condenser stups, 
The appended table A, for which the 

















author is indebted to Messrs. Kirting Bros., 
clearly shows what can be done with different 
proportions of steam and water. 























The figures given are absolutely correct, 
provided there are no air leaks, which 
would of course reduce the vacuum. It will 
therefore be seen that in fixing upon the size 
of an automatic ejector condenser great care 
must be taken that it shall not be toolarge. 
Suppose we have an engine which at its maximum load cuts-off at 















hour, to which we attach an ejector condenser suitable for 90,000 Ib. 
of water, which would give a vacuum, according to the above table, 











Fig. 12—Cylindrical Surface Condenser 


The area of the injection pipe should be such that the maximum 


three-quarters of the stroke, and consumes 3000 lb. of steam per | speed through it does not exceed 200ft. per minute where the 
length and height lifted is great, and 300ft. per minute where the 
two conditions are small, The maximum length of the injection 


————_—_—=—=_ 
pipe should not exceed 50ft., and the vertical height 20ft, 
ponies to a wg By pn lt is also desirable in all 
especially where the lift is great, that the suction en , 
fitted with a foot valve and strainer. 4 should be 
When the injection water has to be lifted a great height 
a long length of pipes, a small auxiliary supply of wate 
pressure is often of great advantage in order to strike 
Generally ye engineers prefer to lift the injection wat. 
rather than it should flow into the condenser under pressure. fr” 
in the latter case there is a much greater liability to floodin, od 
starting and stopping. on 
If a surface condenser be determined upon, the cooling surf 
pense upon the temperature of the circulating water and te 
velocity it passes through or around the tubes. Whether the 
circulating water is but passed through or around about the tubes 
is not perse of much moment ; but when the circulating water is und 
a the condenser should be so constructed that the erenee 
elps to keep the tube and tube-plate joints tight, i 
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Fig. 13—Ejector Condenser Working with Overhead Water 


In marine practice ten years ago it was usual to allow from seven 
to eight square feet of tube surface for every cubic foot of boiler 
feed water evaporated per hour ; since then the cooling surface has 
undergone a gradual reduction under ordinary conditions, and nowit 
is customary to allow one square foot of tube surface for every 10 1b, 
to 13 lb. of steam to be condensed per hour. 

The quantity of circulating water required ~~ be taken as from 
thirty to forty times the weight of the steam to be condensed, or, 
approximately, from 75 to 100 gallons per indicated horse-power 
per hour. Watt's rule for the displacement of an air pump is one- 
eighth the displacement of the steam cylinder, and many engineers 
yet work to the same rule, no matter whether the engine be 
simple, compound, or triple-expansion, Thus, an air pump fora 




















Fig. 14—Ejector Condenser Drawing its Water from a Well 
or other Source 


single-cylinder engine would have less displacement than a similar 
air pump for either a compound or triple-expansion engine of equal 
horse-power, although the proportion of steam used by the three 
types of engine might vary in the ratio of 30, 20, 14 ; that is, the 
least air pump would have to deal with the greatest weight of con- 
densed steam, air, and water, which is obviously wrong. : 
A good practical rule for determining the displacement of an air 
pump is to make it ,'; for a simple engine, ,j; for a compound, and 
yc the capacity of the low-pressure cylinder for a triple-expansion 
engine. 
is rule does not take into account the weight of steam used, 
but it has been found to give good results. The author is 0 
opinion that if air pumps are carefully designed they need not be 
more than ;4; and ,; the displacement of the low-pressure cylinder 
in compound and triple-expansion engines respectively. However, 
it is not advisable to carry this reduction too far, asair leakages Will 
occur; they generally arise through the carelessness of the 
attendant, over which the designer has no control, causing the loss 
of a pound or two of vacuum in the low-pressure cylinder, which is 
a serious matter, 





Air pumps for surface condensers need not be so large, because 
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injection water and the gases dissolved in it to pump, | trouble. Another method is to recess the tube plate for rubber rings are TIN > JS. 
they ne if they are made from jth to jth of the ‘displacement | having a common cover plate, Fig. 16). This entails the disadvan- DALES’ GOVERNING APPARATUS 
tr the low-pressure cylinder they will do all that is required of | tage of having to be removed in order to examine or renew the joint Tue primary object of this governor is to provide an 


them. 


i t 
ao sna throughout each voyage, no matter what gives out. | 


; , Longridge sets the maximum mean velocity of a piston 
Toe amp at foott. per minute, air bag may be seen at | 
k having a mean piston speed of upwards of 600ft. per minute, | 
— from 24in. to 25in. of vacuum in the a cylinder, | 
i Suis result is chiefly owing to the fact that they are con- 
saeeshiy larger than it would be necessary to make them if they 
. re plunger pumps having the ram entirely immersed in water. 
ir pumps of this type properly designed may be run at any 
desired speed, because the water surrounding the ram does not 
: uire to followit up the working barrel—it simply closes in upon the 
js. eit occupied the moment before. In the last Paris Exposition 
horizontal air pumps, similar to Fig. 6, might have been seen at 
work having the valve doors titted with plate glass, and the interior 
»ompartments illuminated with electric lamps ; those who availed | 
themselves of that pleasure, could not fail to have been impressed 
with the desirability of giving the air as little chance of disturb- 
ing the water as possible. : ; 
‘Airpumpsare frequently crippled ee ye toosmallin area, 
A mean speed of 300ft. per minute t rough the valves for injection 
condensers and 400ft. for surface condensers has been — to | 
rive excellent results. In marine practice a very muc greater 
velocity than this is taken, often from 800ft. to 1200ft. per minute, 
but we have already noted that marine air pumps are considerably 
larger than would be necessary with an efficient design. A radical 
alteration in the construction would be necessary to give them 
sufficient valve way. Suction and delivery connections should be at 
jeast the area of the valves. In practice it is usual to make them 
ap) roximately one and a-half times the area. With open-topped 
hot wells the delivery oe need not be so large, : 
Air-pump pistons and buckets were formerly packed with wood | 
or gasket. ‘This answered very well for gritty injection water. | 
For very bad water, however, rams answer best, working through 
water-sealed glands. For clear injection water very little, if any, 
king is indeed necessary if the buckets or pistons are made 
deep. Some engineers still go to the expense of putting in costly | 
metallic packings where two plain gun-metal spring rings would 
in the author’s opinion answer quite as well. Exposed surfaces of 
wrought iron or steel rust rapidly in an air pump or condenser, 
caused by the increased activity of carbonic acic gas present. 
Therefore bucket-rods should be covered with brass if not made 
entirely of a copper alloy, and all bolts, studs, or screws used in | 
securing valves should be made of Delta metal. | 


The most common class of air pump valve is the rubber disc valve, | tubes in tube plates is by expanded joints Fig. 16/ ; these joints are 
Fig. 16 a, These when made of the best material work well ; the ribs | specially suitable for high temperatures, but in this case one of the 

tube-plates should be free to move, so as to allow for expansion 
| and contraction, otherwise the joints will be disturbed. 


inthe grids which support them should be well rounded and spaced 
so as to give not more than one square inch of unsupported area, 
To prevent the ribsfrom diggingintothe rubber by constantly falling | 
on one place, some makers cut diagonal slots in the 


a b 





Fig. 16—Forms of Condenser Valves and Tube Fastenings 


a, Ordinary rubber disc valve with convex guard. b, Vulcanised 
d, Corrugated metallic disc valve. e, Composite valve with spring. 
joint; i, Screwed gland; j, Rubber ferrule ; 


excentrically, so that the disc never falls upon the same bearing 
successively, 

The guards of these valves should be a little less in diameter 
than the valve, and sufficiently convex to give a valve opening 
equal to the area of the grid, with only a small lift in the centre. 
The spring of the valve accelerates its action in closing, and there is 
a less body of water to be displaced than is the case when flat guards 
are used, Fig. 16c, The guard should be well perforated with holes, 
otherwise the valve is liable to stick up. Rubber valves have cne 
common failing, they are acted upon by decomposed grease and 
are liable to become flabby with heat. Fibrous valves. Fig. 16 0, 
have been introduced to surmount this difficulty ; they, however, are 
liable to curl up if the air pump remains dry for any length of 
time, 

Sheet metal valves of the back-flap and butterfly y es are much 
used in marine practice, and give excellent results. Metallic valves 
of thedisc type, whether plain or corrugated, Fig. 16d, require to rise 
bodily ; therefore they require to be guided and provided with flat 
guards, All valves, including both grids and guards, should be so 
arranged that they may be easily removed, and suitable doors 
should be ap for giving easy access to them. A very good 
disc valve has been introduced, Fig. 16e, made of hard composition 
having a spiral spring upon its back loaded to }1b. per square inch 
of valve area, thus accelerating its action. These valves are specially 
applicable to high-speed air pumps, particularly those in which the 
suction valves are upside down. 

Before leaving air pumps, let me repeat and emphasise what has 
already been said upon water sealing. In order to insure an air 
ard acting are | it is imperative that the valves, piston, 

ucket, or ram, as well as the glands, must be water sealed, so as 
to prevent air leaks. The neglect of this principle has been the 
cause of many failures, The cheapest form of surface condenser 
is undoubtedly the cylindrical shape, Fig 12; but in marine practice 
this form can ‘seldom be worked in for want of room and other rea- 
Sons ; and irregular flat-sided shapes are invariably adopted, similar 
to Fig. 11. Ample means should be provided for cleansing and 
getting at the tubes, The tube plates where the circulating water 
is bad, or weight is of moment, should be made of rolled brass ; 
po = ordinary purposes cast iron will be found to answer well 

ough, 

There are many modes of wpe, hog tubes in tube plates, the com- 
mon plan being wood ferrules of best yellow pine, Fig. 16 y. These 
answer very well, being easily taken outand replaced Then detective. 
Abetter but more expensive plan is what is known asscrewed glands, 


In marine practice it is usual to make them from ygth to | of any particular tube, but from its construction it is specially 
th the displacement of the low-pressure cylinder on account of | suitable to cases in which the circulating water is under pressure, as 
hey run, and the, importance of keeping a high con- | the pressure helps to make the joint. 





riphery of | should be made to prevent them from ‘‘creeping.” With screwed 
the disc so as to make it revolve ; the ribs are also arranged / glands this is easily done by putting on an internal flange which 


A fourth method of securing 












Fig. 16—Ejector Condenser Raising its Water into an Overhead 


In all cases where the tubes are not fixed rigidly some provision 








fibre disc valve with flat guard. c, Wood disc valve (built up). 
J, Metallic back flap valve. g, Wood ferrule; h, Expanded 
k, l, Tube plate joints: for condenser tubes. 


catches the end of the tube should it move above a fixed distance. 
Another plan is to expand a ring or bead on one end of the tube an 
inch or two from its extremity, Fig. 16, iand j, this bead being held 
between the bottom of the gland and the packing. Condenser tubes 
are usually made of solid-drawn brass, from jin. to 2in. external 
diameter, the thickness and maximum length gradually increasing 
with the diameter from 21 B.W.G. to 12 B.W.G., and from 7ft. to 
10ft. If the circulating water attacks brass tubes, they are 
usually protected by being tinned all over, but for ordinary use 
this is unnecessary. 


One word upon design. It is not at all unfrequent in ordinary 
shop practice to find perfection in design sacrificed to cheapness of 
construction. In many cases the deviations from the best practice 
are so small that the result is unimpaired, but the individual 
designer should never forget that the more perfect the construc- 
tion the better will be the result when put to work. 

In conclusion, although the subject is far from being exhausted, 
the author fears he has already taken up too much time and space ; 
but to him at least air pumps and condensers for steam engines will 
always be an interesting study. 








INSTITUTE OF CHEMISTRY. — A_ conference of the mem- 
bers of the Institute will be held at the rooms of the 
Chemical Society, Burlington House, at 3 p.m. on Monday, May 
16th, The subject for discussion will be, ‘‘The Present Regula- 
tions with respect to the Admission of Fellows and Associates to 
the Institute,’ 


NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty:—Chief Engineers: W. J. 
Andrews, to the Conquest, to date May 12th; John L, Michell, 
to the Bellona, and James Shirvell, to the Curlew, to date 
May 14th, Engineers: Frank A. Allden to the Swift; Frederick 
Hone, to the Dreadnought ; Herbert Coopper, to the Vernon; and 
Nathaniel E. Green, to the Wye, to date May 6th; George T. D. 
Laidlow, Albert E, Collings, and Edmund E. Bond, to the Royal 
Sovereign, to date May 3lst; Percy Bingham, to the Rodney; 
Thomas C, Morris, to the Wildfire, additional; and James W. 
Simpson (acting), to the Iphigenia, to date May 9th. Assistant 
Engineers: T. B, Huddy, to the Northampton, to date May 6th; 
William R. Lawton, to the Indefatigable, todate May 10th; Henry 


apparatus for extremely fine governing, and chiefly for such 
engines as are required to drive ordinary machinery and 
dynamos for electric lighting at the same time. As a 3 per 
cent. variation of speed can be seen in an incandescent light, 
the margin for such variation which cannot be seen in the 
light is extremely small. This was estimated at something 
under 2 per cent., and which must include the variation, 
both ways, up and down, from the normal speed; or the 
desired governing movement with a deviation from the 
normal speed of only 1 per cent. On investigating these points 
it became evident to Mr. J. E. H. Dales, Assoc. M. Inst. C.E., 
that with so small a variation of speed, even from a very 
powerful governor, practically no force could be given off for 
the purpose of working expansion valves, and that auxiliary 
power would have to be provided for that purpose. And 
further, that the prevention of the oscillatory movement of 
the governor itself — known as “pumping” or “racing” 
—which is really over-action and “late” action, 
would necessitate the reduction of friction, inertia, and 
momentum to an absolute minimum. The result of 
Mr. Dales’ investigations, coupled with some years’ prac- 
tical experience of valve gears as a speciality, was the 
production of the governor and auxiliary power apparatus 
we illustrate. The governor will move the auxiliary power 
apparatus and stand in its extreme positions with, we are 
informed, a total difference of speed of about 1 per cent., 
thus giving the full power of the engine, or only sufficient to 
drive the normal speed with no load on. We are also 
informed the full power of the engine may be absorbed by a 
brake, which may be instantly released, or full steam may be 
turned on the engine at starting, with no load on, without 
over-running the normal speed more than 1} per cent. total 
oscillation. 








From the illustration it will be seen that the governor fork 
lever is carried between the slider chase, and the heads of 
two piston-rods to which it is connected by means of a 
rocking shaft. One end of the rocking shaft carries a shorter 
lever which is keyed to the same, as is also the governor fork 
lever, thus making the two practically one. The shorter 
lever is connected to a small steam valve on the steam 
cylinder by a rod and lever. The second cylinder is merely 
a cataract. The steam valve is of the piston type, and 
admits and exhausts steam to both ends of the cylinder as 
by an engine slide valve. The principles involved in the 
action of the gear are that the governor always opens the 
steam valve for moving the expansion gear by the steam 
piston, and the motion of the pistons always closes the 
valve ; the motion of the pistons produced being always the 
reverse of that of the governor. Any tendency of the 
work to force the steam piston out of position causes an 
action of the valve, which opposes the steam pressure to such 
tendency. The position of the governor slider and the steam 
a thus always correspond. The uselessness of any 

irect-acting arrangement of centrifugal governor for moving 
a heavy expansion gear through any useful range of distance 
may perhaps be most easily and fitly illustrated by the men- 
tion of the fact that with a variation of 1 per cent. in speed 
the apparatus illustrated exerts as much force as a direct- 
acting centrifugal governor having a centrifugal force of 
17,000 lb. would do, and it has the advantage of moving 
through any desired distance, which would be an especial 
difficulty with a direct-acting governor, even of the enormous 
proportions required to generate the same force. In short, a 
direct-acting governor of equal power is impracticable on an 
ordinary engine. 

The economical importance of good governing for electric 
lighting and similar purposes is so generally recognised that 
Mr. Dales’ governing apparatus will no doubt soon find many 
applications. It is being introduced in London by Messrs. 
E. Gillate and Co., Coldharbour-lane, S.E. 





Wall, Frederick J. Page, and James H. Barber, to the Royal 





Fig. 16 %. These are packed with ordinary packing, and seldom give 


Sovereign, to date 31st inst, 


Our illustration shows a governor capable of exerting a force 
of 700 lb. 
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ARNISON’S 








MASON’S SKYLIGHT FOR ENGINE-ROOMS, &c. 


ABovuT three years ago there was introduced into use by 
the late Mr. J. Mason, of West Hartlepool, a patented 
design of flap and frame for engine-room skylights, containing 
two circular lights. 


of damaged hands owing to the flap falling down suddenly, 


or of broken hinges, is entirely obviated; (2) the provision of | 


grooves fitted with anti-friction packing, with corresponding 
projections on the flap and frames insuring perfect water- 
tightness when the skylight was closed; (3) the flaps and 
frames being of the most carefully annealed hematite malle- 


able cast iron, a first-class finished appearance is obtained. | 


Since the first of these skylights was manufactured several 
minor improvements have been effected. Instead of having 
one internal and one external fastener, it has been found 
advantageous to have both fasteners external ; the size of the 
circular lights was also increased to 9in. diameter. 

Despite the prejudice common with all new departures, 
which the manufacturers of Mason’s skylights have had 
to contend against, they have met with considerable favour, 
and as compared with the crude arrangements of frames 
and flaps, sometimes of wood and sometimes with frames of 
angle iron or common cast iron, they are a decided advance 
ip practice. With, however, the great increase in the size of 
engine-room casings and skylights, it has been found desir- 
able to introduce a larger size of skylight than the original 
one, which is 3ft. lin. by 2ft. lin. overall, and has semi- 
circular ends. 

Mr. George N. Arnison, jun., Sunderland, in designing the 
new size, has taken the opportunity of effecting additional 
improvements, and we have pleasure in illustrating and 
describing what is practically a new design. Fig. 1 shows 
the external view of one of the flaps when closed, which 
contains five circular lights, 9}in. diameter in the clear. The 
over-all size of the flap and frame is 4ft. by 3ft. 43in. Fig. 2 
shows a sectional view with the flap full open. An improve- 
ment in detail consists in the method of securing the glasses. 
In the original Mason’s skylight they are held in position by 
loose flanges bolted on to the main part of the flap. In 
Arnison’s improved Mason’s patent skylight there are bosses 
provided for the reception of the glasses, so that the flap is 
strengthened by the frames of the glasses acting as stiffening 
ribs, the glasses being secured by flat rings, held in position 
by screws. One part of each hinge is cast separately 
rivetted on; but, as will be observed from the illustrations, 
there are practically no loose parts to be mislaid. Each flap 





The principal features in Mason’s 
patent skylights are—(1) The pivotting of the flap, whereby | 
the work of opening and closing is facilitated, and the danger | 


and | 


is provided with a quadrant, provided with holes so that the | 


skylight can be opened to any desired angle. 
bolts, of gun-metal, can, when required, be readily removed, 


The hinge | 


being ordinary nuts and bolts, and the flap removed entirely | 


to allow of the removal of piston-rods, covers, &c., up to 
about 3ft. 9in. diameter. This is an important advantage, as 
no cutting away of rivetted work is thereby involved. 

The first set of eight will be supplied to Messrs. W. B. 
Thompson and Co., Dundee, to be fitted in the s.s. Long- 


ships, at present building for the Clyde Shipping Company, | 


Glasgow. 








THE BRILLIE ELECTRICAL ENERGY METER. | 


In continuation of the article which we published last | 


week, descriptive of the instruments exhibited at the Institu- 
tion of Civil Engineers, we now illustrate a type of meter 
invented by Lucien Brillié. This meter has already been 
used extensively in France, and Messrs. Brunt and Co., or 
rather their successors, the “Compagnie Anonyme Con- 
tinentale,” who have the sole manufacturing rights, are now 
introducing it into this country. Samples have been sent to 
the various Metropolitan Electric Supply Companies for test, 
by Mr. Roux, who is representing the makers in this country. 
During the discussion upon Mr. Swinburne’s paper, remarks 
were made by Mr. Gisbert Kapp as to the inaccuracy of the 
pendulum meter, and he stated that he thought the motor 
type preferable. 

Our space will not permit of an exhaustive examination 
into the relative merits of the various types of electricity 
meters, but the first point which will strike our readers is the 
question, What position did the Brillié meter obtain in the | 
competition at Paris? We are informed, in reply to our | 


IMPROVED MASON SKYLIGHT 











FIC 2 


The apparatus consists of three parts: (1) An electro- 
dynamometer; (2) a small electro-motor; (3) numerical 
recording gear, driven from the motor shaft. The electro- 
dynamometer and motor work in opposition to one 
another, and produce a state of equilibrium of the movable 
bobbin of the dynamometer. Referring now to the cuts, 


Ly 











Fig. 1 is a general view of the instrument, with the cover 
removed. It will be seen that the meter is placed in the 
positive main, the word ‘“ Abonné’’ denoting the positive 
terminal inside the premises of the customer. A fine shunt 
circuit is attached across from the positive to the negative 
main, thus measuring the volts, and is connected to the 
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D, Shunt; 8, Station ; 8’, Consumer 


movable coil of the dynamometer; there is thus always a 
small current flowing in that coil, whether current is being 
taken by the customer or not. Referring to Figs. 2 and 3, the 
fixed coils I of the dynamometer consist of copper strip, and 
are in the direct positive circuit to the customer, so that all 
the current used flows through these coils. The movable coil 


query, that at that time the Brillié meter was not perfected, | B is mounted upon a hollow spindle, which is hung by asingle 


and so did not enter the lists. 


wire from the top and guided at the bottom in a small 


Our illustrations will make the construction of the instru- | bracket. We are informed that the suspension is long enough 
ment plain to the reader. The general design is as follows :— | to preclude all error due to torsion of the suspending wire. 


——__ 


The spindle A carries a thin flat copper ring D by me 

curved bars F, so that any deflection of She 2oil B pbinar 
partial rotation of the ring D. This completes Part 1 of in 
instrument. , m 4 

Part 2 consists of a small motor, having an 

three bobbins M, which rotate below the ‘ales ot tee tat 
bobbins, attached to the framework of the instrument, Thi 

motor is also in a shunt circuit across from the Positive te 
the negative main. The current flows through the two fixed 
bobbins in series, down a bar to a brush, which touches 

three-part commutator, then through the three bobbing in 
series which form the armature, back by the other brush to 

bobbin marked R, which is an adjustable resistance—t, 
which we shall refer later—and so back through the frame of 
the instrument to the other main lead. The armature 
spindle carries a fly-wheel V, and by means of gearing drives 
a spindle C in the opposite direction to that in which the 
dynamometer coil B is moved. The spindle C carries tw, 
groups of permanent magnets, the position of which is clearly 
shown in Fig. 4. Their poles are alternately north ang 
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south, and they come within a short distance of the movable 


copper ring D. The action of the meter is as follows:—When 
@ current is passing, the dynamometer coil B is deflected 
through a small angle, and causes a deflection of the copper 
ring. By a special arrangement current is now allowed to 
flow through the shunt circuit for the motor, and the latter 
starts and causes the permanent magnets to rotate in the 
opposite direction, and so bring the movable bobbin B back. 
The force produced by the magnets is proportional to 
their speed, and this is controlled by resistances which are 
placed in circuit with the motor by means of the movement 
of the coil B. Equilibrium is obtained when the torque 
produced by the rotating magnets on the copper ring—which 
torque is proportional to their speed—counterbalances the 
torque produced in the ring by the action of the current in 
the fixed coils upon that flowing in the movable coil. In 
actual practice the bobbin has a small oscillating movement 
about the position of equilibrium. 
Fig 5 





INN 


e 


f 
-————t-0-— —— 


We illustrate the adjustable resistance mechanism in 
Fig. 5, and this is without doubt the more delicate part of the 
apparatus. The bobbin B carries a small arm t, which acts asa 
switch. The piece S is of ebonite, and the parts b,, b,, are 
of metal. In the position shown in Fig. 5 no current can 
flow through the motor because ¢ rests against the point ¢’; 
the movable bobbin is then beyond the zero, and the 
customer is using no current. When the current begins to 
flow to the lamps the bobbin B is deflected, and ¢ touches (’. 
The part S rocks about the centre s, and the brushes b, and 
b, act upon the pins 1, 2,3, 4. Of these latter pin 1 is 
insulated entirely; 2 and 3 are in connection with the 
resistances R and R,, wound upon the bobbin R previously 
referred to, and placed between the motor and these contacts, 
and pin 4 is connected direct to the motor M. , 

When the part S is moved by the deflection of the coil B, 
the circuit is completed thus + A, t!, 6,,3,R’,M—. As 
the deflection of the bobbin increases the part S is still 
further moved over the brush b,, moves on to contact pin 2, 
and the resistance R is brought in as a shunt to R’, and the 
(ot @ b, > BY } M— if it is still further 
‘a ht Ee was 
moved to the right, the brush b? makes contact with pin 4. 
It will thus be seen that a variable resistance is thrown into 
the motor circuit, and its speed regulated. In actual work 
the bobbin B oscillates slightly, and so these two resistances 
R, and R’, are found sufficient. ; 

The third part of the instrument consists of ordinary 
counting gear N driven by means of the screw shown on the 
motor spindle. We are told that the meter will start with 
revs part of the full load; thus 0°05 ampére will start 4 
10-ampére meter. The consumption of current is said to be 
ress of the total registered. By altering the bobbins the 


circuits are + 





meter will work upon alternate circuits as satisfactorily 8s 
upon continuous current circuits. The makers have recently 
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constructed & meter for the ‘ Societé pour le travail Electrique 
des Metaux,” at St. Ouen, which registers up to 2000- 
amperes at 100 volts, and is said to start with a current of 


g-amperes. 








THE MANCHESTER SHIP CANAL. 


PROGRESS OF WORKS, 


In fulfilment of the wish expressed at a Council meeting 
of the Manchester Corporation in February last, followed by 
a similar expression of opinion at a meeting of the Share- 
holders’ Protection Association, a progress plan and longitu- 
dinal section of the canal has been prepared by the engineer, 
and is now open to public inspection at the Town Hall. The 

jan is to a scale of 6in.=1 mile, and a similar scale is 
adopted for the horizontal scale of the section; the vertical 
scale of the section is 10ft. = lin. : The sheet is coloured to 
show the work done and remaining to be done as regards 
excavation, and also the position of locks, railways, bridges, 
and the other chief features of the undertaking, for which 
reference should be made to the map published by us on 
July 11th, 1890. 

We also can glean from this the arrangement of work for 
the future, as well as the change of method in carrying it out. 


It will be within the recollection of our readers that the whole | 


of the work was originally let by contract to the late Mr. 
tT, A. Walker, and after his decease in November, 1889, was 
carried on by his executors and staff for twelve months or so; 
but that, owing to difficulties arising as to the payment for 





extras, and the unsatisfactory speed at which the works were 
being proceeded with, in November, 1890, the directors 
of the canal company came to an arrangement with 


Mr. Walker’s executors, and took the carrying out of | 


the remainder of the work into their own hands, 
urchasing all the plant and machinery, and assuming their 


liabilities for the supply of material for the execution of the | danger of misunderstandings, leading to suits and arbitra- 
work. Then followed the loan of three million sterling by | tions, must be sufficiently obvious in taking over work 
the Manchester Corporation last July, and the appointment | partially executed, as on the 

The | Jackson; but where the still more uncertain element of 


of several City Councillors to seats on the Board. 
executive authority subsequently passed into the hands of a 


committee of the directors, on w ich it was arranged that | in floods is added, and must be provided for, the task 
the representatives of the City Council should have a | increases in difficulty to an enormous extent. 


majority, and practically control the expenditure of the 
money. 


| 


Soon another change in the carrying on of the work was | 


determined on, viz., to revert to the contract system, and above Manchester Docks. 
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THE MANCHESTER SHIP CANAL—PROGRESS PLAN 






during the preparation for this all operations not considered | 


most urgent were postponed. 
It would appear from the plan exhibited that it was 


| remaining to be dealt with. 


originally intended to let the work remaining to be done | 


above Runcorn by contract, and to keep the work more 


closely connected with the estuary in the hands of the Canal | 


Company, but as we find that the work opposite and above 
Runcorn is subdivided as hereafter described, it would 
appear as though the contract system was about to be intro- 
duced over a longer length. 

On the plan exhibited there are six sections or divisions, 
viz.:—The lower or estuary section, which extends from the 
lowest locks, at Eastham, to the Weaver estuary, a distance 
of upwards of eight miles. It appears from the Longitudinal 
Section that across what was Ellesmere Port bight and 
below it there remains an average depth of 6ft. to be got out 
over & length of one and a-quarter miles. The remainder of 
the work is confined to remedying defective slopes and 
general straightening. An advertisement inviting tenders for 
flattening the slopesis now appearing. This length has been 
open for traffic for six or eight months, and the river 
embankments have borne the brunt of another stormy winter 
in @ satisfactory manner. 

Above the estuary section is Contract A, covering a length 
of upwards of three miles from the Weaver to the swing 
bridge immediately above the Old Quay Docks, Runcorn. 
This, dock was until recently the termination of the Mersey and 
Irwell Navigation Company’s Canal. It appears that a great 
amount of excavation has still to be done along the whole 
length, as the average scales about 18ft. above the bottom of 
theCanal. On this length also the Bridgewater Lock, for the 
accommodation of the Runcorn traffic, and the Weston 
Mersey Lock, for the Weaver traffic, have still to be built, 
and as they are situated in the tideway must necessarily 
occupy much time and require great care and attention during 
construction. The lock placed in the estuary wall above Run- 
corn Bridge, provided more especially for the accommodation 
of the cross river traffic to Widnes, is in a forward state. 

It is understood that the whole of the Runcorn traffic 
will be passed over the Weston Canal by arrangement with 
the river Weaver Navigation, and that vessels drawing over 
10ft. will discharge into lighters in ‘‘ Weaver Pool,” situated 
inside the river embankments, this area being dredged to a 
sufficient depth for the purpose. By referring to plan pub- 
lished on October 10th, 1890, it will be evident that this 
method of dealing with the Runcorn traffic will prove very 
advantageous to the Canal Company, enabling them to 
work at the river locks and entrances opposite the Bridge- 
water and Weston Point Docks without being hampered by 
traffic considerations. The embankments are being formed 
upwards from the Weaver sluices, and seawards from 

uncorn, and are now separated by a gap of only about a 
quarter of a mile opposite the entrance to the Weaver Docks. 
It is interesting to note that access to these docks has not 
suffered owing to the embankments being made, and that by 
Scouring from the Runcorn Dock gates a navigable channel 
1s maintained inside the Ship Canal embankment for a length 
of nearly a mile; in fact, until the Weaver water joins it. 


“Contract No. 1” extends from Old Quay to Randle’s 
sluices, a length of 2} miles, on which a great amount of 
excavation, averaging not far short of 26ft. in depth, remains 
to be done. The swing bridge is approaching completion, 
and with the exception of the excavation and protection of 
slopes, there is nothing to be done on this length. The 
company are applying to Parliament for power to purchase 
additional land for flattening the slopes, which are here in 
places between 50ft. and 60ft. deep, for the most part in clay, 
which is of a treacherous nature, and will require a slope of 
2to1 atleast. Mr. Jackson, of Westminster, has taken this 
contract and recently commenced work, and having got over 
the strike which took place at the end of last month, may be 
expected to make good use of the long days. 

“Contract No. 2” extends from Randle’s sluices to the 
upper end of Latchford Locks, a length of 53 miles. This 
has also been taken by Mr. Jackson. Two miles of this canal 
is complete, but there remain two lengths of about half a 
mile each, where the existing railways cross the line of the 
ship canal, on which 26ft. of excavation has to be removed. 
The work on the railway deviations and also on the four 
swing and one high level bridge is in progress. The two 
westerly bridges are complete, or nearly so, and the perma- 
nent way is being laid on the railway embankments. 

“Contract No 3.”—Tenders were invited for this a short 
time ago, and the result is expected to be known forthwith. 
It extends from above Latchford Locks to below Barton 
Locks, nine miles in length ; two miles of this between Irlam 
and Barton are complete, and the railway deviations 
for the Cheshire lines are in a similar condition to those 
already noticed further west. The line of canal crosses again 
and again the old bed of the Mersey along this length, and a 
large amount of dredging will have to be accomplished 
before the intended section is secured. How this is to be 
dealt with by contract in a satisfactory manner is a problem 
which we are glad it has not fallen to our lot to solve. The 


two lengths of canal let to Mr. 
flowing water in such quantities as the Mersey pours down 
“Contract No. 4.’"—Contractors are now asked to tender 


for this length of about six miles, from between Barton 
Locks to the terminus of the canal in the bed of the Irwell 
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The excavation along this length is nearly all complete, 
about one million cubic yards, chiefly above Trafford Bridge, 


The masonry of the docks at Salford and Manchester is 
very nearly completed, and the water let in. The works 
for the swing bridge at Barton and of the Barton swing 
aqueduct, to carry the Bridgewater Canal, in lieu of Brindley’s 
stone aqueduct, are far advanced, and the destruction of this 
famous monument of engineering skill will necessarily take 
place in a few months. It will be a great loss. It marked 
distinctly an advance in engineering science and enterprise, 
which especially in England was greatly needed, and it was 
the forerunner of many bold and successful feats of a similar 
character. 

The locks throughout are in a very forward state, with the 
exception of the two estuary locks, which may now be dealt 
with more at leisure. The mass of excavation between the 
Weaver and Randle’s sluices is the subject which must 
cause the directors and engineer the most serious considera- 
tion, and to remove this rapidly will tax their resources and 
those of the contractors. There are signs that the period of 
hybernation is expiring. It would seem to have been 
extended too long, for midsummer is not so very far off, and 
the dry weather of the spring might have been usefully 
employed in pushing the work to the utmost. The section 
exhibited is to be coloured month by month as the excava- 
tion progresses. 

The plan exhibited shows also the area of land held by the 
Canal Company; it has purchased 4480 acres at a cost of 
£1,086,000, and about 2000 acres are stated to be surplus; 
and being situated on the side of a navigable channel 26ft. 
in depth, will be most valuable for commercial purposes. 
Immediately above Ellesmere Port and below the Gowy the 
a owns an estate stretching for a mile along the 
banks, by half a-mile in width. Below the Weaver it 
owns land on both sides of the waterway two miles in length 
by about 300 yards in width. At Runcorn the Bridgewater 
premises are of considerable extent, while between Runcorn 
and Warrington the company’s frontage extends for 34 miles. 
Again, between Thelwall and Warburton, in the fork between 
the Cheshire lines railways, and from Barton to Manchester, 
areas of land of considerable extent are owned by the 
company. Whatever value attaches to this land will not be 
realised for some time to come, and the prime condition is 
the opening of the waterway for traffic. This added to the daily 
account for interest, upwards of a thousand pounds a day, 
on the millions of money spent on works and other charges, 
renders expedition in completing the undertaking the surest 
economy. 

The plan further shows the proposed railway lines for 
connecting the various railway companies having stations in 
Manchester with the docks of the Ship Canal Company, the 
Cheshire lines on the south side in Trafford Park, the London 
and North-Western and the Lancashire and Yorkshire Rail- 
ways on the north side; but it omits to show the various con- 
nections which will be made by the Cheshire lines at Parting- 


latter place a wharf of many hundred yards in length to 
the full depth of the canal has been constructed, to sup- 
plement the accommodation afforded to vessels of lighter 
draught in their existing docks. 

Tenders are invited for the construction of a dry dock and 
pontoon staging above Mode Wheel Locks, the highest locks 
on the Ship Canal. A company was formed last autumn for 
the purchase of land with this object in view, and also to 
establish ship and engine repairing works. The directors are 
from the Tyne ports, and Mr. Taylor, of Newcastle, is the 
engineer for the pontoons, Mr. Leader Williams acting as 
engineer for the company. The area of land acquired from 
the Manchester Ship Canal Company is nearly twenty acres in 
extent, and its position is shown on the plan. The water from 
the upper part of the dock will be run off toa depth of 13ft. 
below the Mode Wheel Locks, and the remainder pumped. 
The first dock is to be towards the western end of the land, 
450ft. long, and constructed mainly of concrete; others will 
follow as the demand arises. A dry dock will tend greatly to 
the convenience of shipowners and captains, and help to 
render the canal popular. It is quite time that some step 
was taken to provide warehouse accommodation. 








THE ROYAL INSTITUTION. 
COMPOSITE HELIOCHROMY. 

Last Tuesday afternoon Mr. Frederick E. Ives, of Phila- 
delphia, delivered the first of two lectures at the Royal 
Institution, in which he dealt with the process devised by 
Ducos Du Hauron of obtaining photographs in variously- 
coloured pigments, so as to resemble the colours of the 
objects themselves. He also described a modification which 
he—the speaker—had introduced into the process, and which 
was said to much improve the results; but no comparative 
experiments were made to demonstrate this point. Du Hauron 
took three negatives of an object simultaneously, with the 
selected red, blue, and yellow glasses interposed, then took 
three flexible transparent positives therefrom upon three 
bichromated gelatine films, charged respectively with pig- 
mentary colours complementary to the colours used in taking 
the negatives. The three films were then developed in warm 
water, as in the carbon process; next they were mounted, 
and accurately superposed on white cardboard or paper. This 
composite picture then appeared in colours, more or less 
resembling those of the original object. Mr. Ives claimed to 
have improved this process by using specially-made colour- 
sensitive plates in taking negatives, and by the use for 
filtering the light of three coloured screens, which respectively 
would transmit but those rays which excite the three funda- 
mental colour sensations, as given in Maxwell’sdiagram. Per- 
haps the experimental demonstrations and working formule 
relating to Mr. Ives’ modification will be forthcoming in the 
next lecture, as well as experimental demonstration, that any- 
one can get better results by it than Du Hauron’s original 
process will yield. As it was, we think the lecture disappoint- 
ing, for it was nearly all on the history of the subject, and 
occupied but half the time regularly given to Royal Institu- 
tion addresses. As regards the history of the subject given 
in the lecture, what Henry Collen had done in composite 
heliochromy was unduly magnified, and what Du Hauron 
and Charles Gros had done was unduly minimised. 


LIGHT AND COLOUR. 


Last Friday night Captain W. de W. Abney, R.E., C.B., 
delivered a lecture at the Royal Institution, in which he 
dealt with some phenomena of light and colour, with 
experimental illustrations. Sir Frederick Bramwell presided. 

Captain Abney said that it might have been within the 
experience of some of those present to have been aroused at 
a Swiss hotel at 2 o’clock in the morning for the p se of 
scaling one of the higher Alps, before the melting of the 
snow in the hottest part of the day should have rendered the 
route at some places dangerous. They sally forth by the 
feeble light of the guide’s lantern, with frequent stumbles, 
for the night is black, very black indeed. Then stars spring 
out, and later on the petit jowr begins, covering everything 
with cold grey, without colour, not even bringing out the 
colour of the red shawl with which the guide has tied on his 
cap. Soon the sky begins to blush; the Alpine flowers will 
now appear blue, and the guide’s head-gear a dull brown. 
Then the distant peaks become tinged with gold; all the 
colours of nature will now appear, but look cold; later on 
they become visible in all their warmth. Much the same 
phenomena may be seen by looking at any garden of flowers 
as the sun rises. 

When explaining that a fading green light illuminating a 
screen remains visible longer than a fading red light 
illuminating a screen, all other conditions being equal, 
Captain Abney mixed the pure green and red rays of the 
spectrum upon the screen, thereby obtaining a kind of dirty 
yellow. He then gradually reduced the illumination of the 
yellow disc upon the screen, by means of an opaque rotating 
dise with slowly closing sectors, and after a time the light 
upon the screen looked green, the red having ceased to pro- 
duce any effect on the retina. 

Captain Abney said that the yellow spot in the centre of 
the human retina absorbs blue, green, and violet rays, and 
that the yellow colouring matter is thickest in the centre of 
the spot. He then made a white spot upon the screen by 
suitable illumination with red, green, and violet light, and 
said that he was perfectly certain that to the observers most 
distant from the lecture table the spot appeared pink, and 
that was due to the yellow spot in their eyes. He next 
arranged the coloured rays to make the spot look white to 
those at a distance, and then the spot appeared green to those 
near the lecture table. 

He then spoke of the Young-Helmholtz theory of colour 
sensation, of the threefold nature of colour vision, and how, 
by mixing the red, green, and violet of the spectrum in suit- 
able proportions it is possible to produce every known colour, 
so far as its appreciation by the human eye is concerned. 
Colour-blind persons have lost one of these sensations; in 
certain rare instances they have lost two, in which latter case 
their vision is monochromatic. He by experiment proved 
that the green of the spectrum and a white patch upon the 
screen were practically the same with low illumination. He 
said that the beginnings of light excite the violet sensation, 
but that the beginnings of colour are another thing. 
Visitors in cathedrals on a bright moonlight night have 
sometimes been surprised that the rays of the moon, shining 
through the stained-glass windows, cast no colours upon the 
grey floor. He then imitated the brightest moonlight of the 
pure sky of the Alps, by producing with the lantern an 
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amount of illumination on the screen equal to that obtain- 
able with one candle placed 10ft. from the screen, and with 
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this light projected an image of a miniature stained-glass 
window. Little or no colour was then to be seen upon the 
screen, but as he gradually increased the amount of light the 
colours came out brilliantly. 

THE LAWS OF GASES, 

On Thursday last week Professor Dewar delivered one of a 
course of lectures on the above subject. 

In one of his experiments he visibly liquefied carbonic 
acid, by pressure inside an iron tube with quartz ends, as 
represented in the cut; 
quartz plates instead of 
glass were used, because 
they are more than 50 per 
cent. stronger. In the large 
tube, and dipping into the 
liquid acid, were two 
capillary tubes, in which 
the liquid rose by capillary 
action. On pouring hot 
water over the large tube, 
as the critical point of 
carbonic acid was neared, 
all capillarity disappeared ; 
the liquid acid no longer 
ascended above the general 
level in the two little tubes. 
Above the critical point there was no liquid either in the 
large or small tubes. 

In one experiment he, or rather one of his assistants, put 
an iron bottle containing liquid carbonic acid into a pail of 
hot water, to raise the temperature of the acid above the 
critical point. On then turning the tap of the bottle, the 
issuing Jet of gas produced no cloud in the air, proving that 
at or above the critical point there is no latent heat of transi- 
tion—there is no evolution or absorption of heat. 











THE ELECTRIC AND CABLE RAILWAYS 
COMMITTEE. 


Mr. STANSFELD presided on Monday at the first meeting of the 
joint committee of Lords and Commons appointed to consider ani 
report upon the electric and cable railway schemes proposed to be 
sanctioned within the limits of the metropolis by Bills introduced 
in the present session. The other members of the Committee 
present were the Earl of Lauderdale, the Earl of Strafford, 
Viscount Barrington, Lord Thring, Mr. Whitmore, and Mr. J. 8. 
Gathorne- Hardy. Although the scope of the reference seems 
large, the investigation is not expected to occupy more than half- 
a-dozen sittings at the outside. The Committee have been asked 
to report whether underground railways worked by electricity or 
cable traction are calculated to afford sufficient accommodation for 
the present and probable future traffic. They are also to consider 
whether any of the schemes propose satisfactory lines of route, 
under what terms the subsoil should be appropriated, and whether 
any of the bills, five in number, should be proceeded with this 
session. Upon the report of this Committee muchdepends. Some 
of the work for which powers were granted last year, including the 
Central Electric Railway, is suspended for the time. 

Mr. G. P. Goldney, Remembrancer of the City of London, 
examined by Mr. Whitmore, stated that the Central London Rail- 
way Bill proposed a large new central station near the Mansion 
House, and another station at Liverpool-street; those would be 
the only new stations within the City on that line, but there would 
be a terminal station near the Mansion House for the Waterloo and 
City Railway, and in connection with the City and South London 
Extension to Islington there would be a station near the existing 
terminus and another at Moorgate-street. The engineers of the 
Corporation were satisfied as to the tunnels under the Thames 
threatening no injury to Blackfriars Bridge. The Great Northern 
and City scheme was to be constructed with tubes large enough to 
admit of the working of ordinary rolling stock, and it followed 
a convenient line of route north and south. In regard to 
compensation, every inch of public way in the City was so valuable 
that the Corporation Committee did not want to give it up unless 
they got some public convenience or advantage by doing so. The 
Central Railway Bill proposed that the whole space between the 
Mansion House, the Bank, and the Royal Exchange should be utilised 
for a large underground station, with subways for foot passengers. 
That scheme could only be carried out at great expense, and as 
far as the public was concerned, at very prolonged inconvenience, 
as the streets would have to be blocked. 

Mr. J. H. Greathead said he was joint engineer for all the 
proposed railways. As to whether electricity could deal with the 
traffic, he himself had no doubt upon the point. With the 
exception of the City and Great Northern, all these lines were 
intended as omnibus lines, not designed to form junctions with 
existing railways or to carry through trains. The Waterloo and 
City Railway with a three minutes’ service would be capable of 
carrying nearly 26,000,000 ngers per annum, assuming the 
trains to be only one-third full, As the Great Northern and City 
Railway was to be only two and a-half miles long, the cost would 
not be very great. The objection to having a bore large enough 
for ordinary rolling stock was that the construction involved much 
greater expense without any corresponding advantage. The 
Waterloo and City Railway would pass under the Thames to the 
west of Blackfriars Bridge, and then under Queen Victoria-street 
to the Mansion House. The line would be one and a-half miles in 
length, and the trains would occupy three and a-half minutes in 
accomplishing the journey. The estimated cost of construction 
was £500,000. The Baker-street and Waterloo Railway, starting 
from the Baker-street Station of the Metropolitan Railway, would 
pass eastward under Regent’s Park, then down Portland-place to 
Oxford-circus, where there would be an exchange station with the 
Central London Railway, then along Regent-circus, Piccadilly, and 
the Haymarket, under Northumberland-avenue and the Thames 
to Waterloo Station. The length of the line would be about three 
miles, and the time occupied by the trains from end to end would 
be about twelve minutes. The estimated cost was £990,000. The 
Hampstead, St. Pancras, and Charing Cross Railway would be 
four and a-half miles long, with a branch three-quarters of a mile 
long to King’s Cross, The cost would be £1,250,000. It was 
proposed to work that line by cable traction. The South London 
Extension Railway was a continuation of the existing line, which 
would be carried on as far as the Angel, at Islington, at an 
estimated cost of £706,600. The Central London Railway was an 
extension of the line authorised last year from Shepherd’s Bush to 
the Royal Exchange; it was now proposed to carry it on to Liver- 
pool-street. This supplementary line was about three-quarters of 
a mile long and would cost about £150,000. The Great Northern 
and City Railway would commence by a junction with the Great 
Northern line at Drayton Park and run to Finsbury-pavement. 
The estimate for that railway was £1,200,000.. He did not think 
the generating stations would cause any serious nuisance. 








A Locat Government Board inquiry was held at 
Cheshunt, Herts, on the 5th ult., by Major-General Carey, R.E., 
on the application of the Cheshunt Local Board, for sanction to 
borrow £3100 to complete the scheme of water supply now being 
carried out. After the inquiry, General Carey visited the works 
and will report in favour of the application. The total cost of 
the works has been £32,000. The engineer is Mr. T. Bennett, 
Assoc, Mem. Inst, C.E., engineer and surveyor to the local board. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


THE iron market here seems to be largely waiting for a settlement 
of the Durham strike before moving out of the lethargic condition 
which invests it. So much depends upon the issues of the Northern 
position, that until the close is definitely ascertained one of the 
most important points bearing upon the future of trade must be 
undecided. ‘The price of coal and the position of colliers’ wages 
the kingdom over is considered as ikely to be so greatly regu- 
lated by the ultimate settlement effected in Durham, that iron- 
masters here hesitate to operate until the future is more clearly 
defined. 

The same cause is influencing iron buyers. These look for a 
reduction if prices of coal come down, and they argue that, should 
colliers’ wages be reduced in Durham, a similar proceeding is 
almost certain to take place here. Certainly the market is just 
now in a waiting condition, and the future of iron and coal prices 
alike is uncertain. Coalowners are protesting that no reduction 
in coal prices is necessary, but ironmasters decline to admit that 
anyone knows their own business better than themselves, and they 
consistently press for a drop. ; 

The appearance on the week of a greater probability of an 
early termination of the Durham struggle is received with satis- 
faction as likely to tend to a more settled state of trade here, 
and to dissipate one of the influences which now promotes iron 
buyers to postpone giving out orders, The drop of ls. 4d. per 
ton this week in Cleveland warrants is not viewed with appre- 
hension as regards the effect likely to be produced upon this 
market, which contrives to be fairly independent of Glasgow and 
Middlesbrough movements. 

Demand for manufactured iron is not at present increasing. 
Merchants and consumers evidently order limited quantities in the 
hope that prices may be lower; but instances are mentioned 
where the works are closed sooner than accept business at lower 
rates. Ironmasters indeed state that they have no other alterna- 
tive if they are not to lose heavily. Prices of all qualities of iron 
are nominally unchanged since quarter day, but transactions in 
common bars and gas tube strips have taken place at nearly 5s. a 
ton less. Common bars are now £5 12s, 6d. to £5 lds. as a 
minimum, and offers to place orders at £5 10s. are refused. 
Merchant iron is £6 10s. to £6 15s., and marked bars £8. Bar 
makers are complaining a great deal that the small orders now 
given out necessitate frequent changes of the rolls involving great 
expense. On this account current prices are leaner than at first 
sight they might even appear to be. 

The total quantity of manufactured iron turned out in this 
district is estimated in periods of average trade at full 7000 tons 
per week. At the present time production is stated to be no more 
than two-thirds of this quantity—a circumstance which speaks for 
itself as to the prevailing state of trade. 

Sheet iron makers still report a quiet demand only, with rather 
weaker prices, and the only sheet milis that are working five days 
per week are those of firms who export their sheets when 
galvanised. Prices of sheets remain at £7 to £7 5s. for doubles, 
and £11 10s. upwards at Liverpool for galvanised corrugated sheets 
for South America, and similar foreign markets. For Australian 
business prices are better than this. Hoops and strips are in easy 
sale at £6 10s. to £6 12s, 6d. for the former, and £5 17s, 6d. to £6 
for the latter. 

Works re-starts are reported this week as probable in two or 
three instances. It is stated that the Beaver Ironworks, of 
Messrs. Issac Jinks and Sons, Wolverhampton, and which have 
lately been tenanted by John Lysaght, Ltd., are to be re-started this 
month by their original owners upon sheet manufacture. It is satis- 
factory that negotiations are in progress which are likely to result 
in the St. George’s Ironworks, Darlaston, of Messrs. Morewood, 
Heathfield, and Co., being kept on under a reconstruction scheme 
favourable to the district. The Wednesfield Galvanising Works, 
Wolverhampton, which have been standing for some time past, are, 
it is reported, in a condition of probable restarting if the owners 
and the proposed new tenant can agree to terms. A considerable 
sum of money would have to be spent in new machine plant. 
That the proposed new occupier does not hesitate on this score 
would seem to argue that the galvanised trade is after all in hardly 
so bad a state as is sometimes reported. 

Sales in the pig iron trade this week show a little more vitality, 
and pig iron agents are making renewal contracts with some 
steadiness. Stocks in consumers’ hands are undoubtedly very low, 
and unless these are replenished buyers will find themselves in a 
difficulty, especially should any sudden increase of trade arise. 
Prices, however, are not generally stronger, and forge iron espe- 
cially is easy. 

Derbyshire pigs are selling at 44s. to 44s. 6d. delivered to works, 
but for superior brands—such as Wiltshire make—4ds. is demanded. 
Lincolnshire pigs are 47s. 6d, at stations or 48s, 6d. delivered at 
works, and the P.G. brand is 49s.—a price which the makers do 
not hesitate to state they consider very low. Staffordshire pigs 
are 62s, 6d. to 653. for hot-air all-mine sorts, part-mines 44s., and 
cinders 36s. to 37s. Hematites are in very short supply, in con- 
sequence of the Durham coke productions being cut off, and prices 
are strong at 60s. to 62s. 6d. for good West Coast forge sorts. 
Some brands are wholly unobtainable. 

The steel trade maintains a better position, locally, than the iron 
trade, and there is less difficulty in getting orders. The Stafford- 
shire Steel and Ingot Iron Company—whose position is rapidly 
improving-—convinced that a large output is the way to gain most 
success in times like the present, has just put down a new pair of 
engines, intended to work the plate mill independently of the 
cogging mill, both mills having been previously run by the same 
engine power. 

e engines have been supplied by the Lilleshall Engineering 
Company, Oakengates, and will supply rolling power for the manu- 
facture of bridge, girder, boiler, and general engineering plates, 
of weights varying from 5cwt. up to40 cwt. The heaviest plates are 
used for bridge building and for frame plates for locomotive manu- 
facture. The engines are of the horizontal type, and have two 
high-pressure steam cylinders, each 40in. diameter by 4ft. stroke. 
The valves are of the piston type, worked with Allen’s straight link 
motion with steam reversing gear. The engines are geared in the 
proportion of three to one. The pinion and the rim of the second 
motion wheel are of cast steel. The plant generally is of massive 
construction, and is made for a working pressure of 100lb. per 
squareinch, Since it has been put to work it has been inspected 
by the Lilleshall Company, and has been found to be operating in 
every way satisfactorily. 

The Board of Trade Returns for April, issued this week, show 
that the total quantity of iron exported last month was 223,518 tons, 
valued at £1,835,715—a decline on April last year of 63,904 tons, 
or nearly 22 per cent. in quantity, and £776,464 or 29:3 per cent. 
in value. In the first four months’ trading of the whole year, the 
iron exports amounted to 823,486 tons, and the value £7,126,633, a 
decline on a year ago of 158,375 tons, or 16°1 per cent. in quantity ; 
and £1,963,206, or 11 per cent. in value. In pig and canted iron the 
decline in the value of the months’ exports was £15,649, or 9 per 
cent. In bar and angle iron the months’ decline in value was 
£47,785, or 32°8 per cent. 

The figures with respect to the copper exports show some 
singular contrasts ; for while the quantity of copper, &c., exported 
has been larger, the value was less. The total of the copper 
exports for the month was 133,538 cwt., and value £342,947; an 
increase of 3955 cwt. in quantity, but a decrease of £33,907, or 
8°7 per cent. in value. In the four months the quantity exported 
was 509,470 cwt., and the value £1,321,716; an increase of 
58,365 cwt. in quantity, but a decline of £21,828, or 1°5 per cent. 
in value. 

A meeting of the South Staffordshire Coal Trades Wages Board 
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was held at Dudley, on Monday, further to consider the requ 

of the miners that the masters would agree to the Federttin: 
proposal of a weekly ‘‘stop day,” with the view of restricting 
production. After a long discussion the employers informed thi 
men that they were unable to depart from their former positi : 
of dissent to the suggestion, and that they could come to = 
other arrangement upon it, believing that a stop day would be to 
the detriment of the district. The men’s delegates stated that 
they could not bind themselves as to what course the me 
would take, but they would submit the masters’ reply to them 

Machinery engineers are concerned in the information that a 
strike is threatened in Birmingham against the employment of 
machinery in the boot and shoe trade, It seems that one Bir. 
mingham manufacturer has laid down a number of machines for 
finishing” boot and shoe manufacture, and is receiving work 
from other manufacturers to finish, One reason why machinery jg 
being introduced is the difficulty which is experienced in getiiy 
the operative finishers to stick to work, and it is believed that the 
iioohaeinn of machinery would be of great assistance in the 
execution of large orders in a given time. The innovation 
has incurred the strong __, of the executive of the 
National Union of Boot and Shoe Operatives. They declare that 
they will call out the men at any of the shops which supply the 
manufacturer in question with goods to finish. This is the only 
instance, they state, of finishing machines being in operation in thi, 
country, a previous attempt in the same direction at Leicester 
having been successfully resisted by the Union. 

The cable chain and block chain makers of Cradley Heath have 
decided to have a ‘stop week” in the week previous to Whitsyn. 
tide, with a view to restricting the output, and so improving their 
position. They declare that the object aimed at would be best 
effected by the employers agreeing to a shortening of the hours of 
labour in view of the depression in orders, but the masters will not 
consent to this. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester.—There is no specially new feature to notice in con. 
nection with the iron trade of this district, business dragging on 
in much the same hand-tc-mouth fashion as reported of late, 
neither buyers nor sellers apparently caring to operate beyond 
immediate requirements. The feeling of uncertainty with regani 
to the future, owing to the discouraging outlook of trade, and the 
vague apprehensions of probable labour struggles, consequent 
upon the inevitable movement for a reduction in wages, necessarily 
tend to hold in check new work of any magnitude, and to prevent 
speculative enterprise, pending some more settled prospect for the 
future. The position of makers and manufacturers of iron, in the 
mean time, is about as unsatisfactory as it can be, as only under 
the most special conditions is business possible at prices that leave 
any margin whatever for profit, and the representative of one of 
the largest ironworks in Lancashire informed me the other day 
that upon some pone pea of finished iron there was, at present 
selling prices, an actual Joss of nearly 10s. per ton, whilst all round 
the cost of production was in excess of the market rates now 
ruling. 

The Manchester Iron Exchange on Tuesday brought together a 
full average attendance, and the renewed indications of an early 
settlement of the miners’ strike in the North of England tended to 
give a more hopeful feeling in seme quarters ; but the business 
doing generally was again only of a merely band-to-moutb cha- 
racter, and the absence of buying of any weight continues to be 
the feature of the market. For Lancashire pig iron makers’ 
quotations, for delivery equal to Manchester, remain on the basis 
of about 44s, 6d. for forge, to about 45s, 6d. and 46s, for foundry, 
less 24; but their present very limited production is chietly being 
disposed of in deliveries to regular customers in the more imme- 
diate vicinity of their works. A small business is reported in 
district brands ; but prices if anything are scarcely so firm as they 
were, and for delivery equal to Manchester do not average more 
than 43s. 6d. for forge, to 44s. 9d. and 45s. for foundry, Lincoln- 
shire ; and 45s, for forge, up to 48s. for foundry, Derbyshire, less 24. 
With regard to outside brands offering in this market, although it 
is evident that even with an immediate settlement of the miners’ 
dispute in Durham, Middlesbrough makers can have little or nothing 
to sell for some time to come, merchants are offering at consider- 
ably below last week's prices. For special-named brands makers 
are still asking 48s. 10d. to 50s, 4d., met casb, delivered 
equal to Manchester, and as only one or two of them 
have anything to sell for prompt delivery, these figures have 
to be paid where particular brands are actually required, but 
ordinary truck iron is being freely offered by merchants in con- 
sumers’ parcels at as low as 46s. 10d., net cash delivered here, 
Scotch iron continues weak, with sellers at very low figures; 
makers’ quotations are about 48s. 6d. for Eglinton, to 49s. 6d. for 
Glengarnock, net cash, delivered at the Lancashire ports, but 
merchants would readily book orders at quite 6d. per ton under 
these figures, 

Some of the finished iron makers in this district are kept pretty 
fully engaged, but the orders they get are only for small quantities, 
and it is quite exceptional where contracts of any moment are 
being booked. The business doing is mostly in bars, and for 
these quoted prices remain unchanged, averaging £5 lds, to 
£5 17s. 6d. for Lancashire, to £5 17s. 6d. and £6 per ton for 
North Staffordshire bars, delivered in the Manchester district. In 
sheets and hoops there is still very little doing, but quotations 
remain nominally unchanged, ordinary merchant qualities of 
sheets averaging £7 5s. to £7 7s. 6d., and galvanising descriptions, 
£7 10s, to £7 12s. 6, with the usual extras for doubles and hoops, 
£6 7s. 6d. for random, and £6 12s, 6d. for special cut lengths 
delivered Manchester or Liverpool. 

In the steel trade prices are irregular, both for raw and 
manufactured material. For good foundry hematite makers 
quotations remain firm at 59s., less 24, delivered in the Manchester 
district, but open brands can be readily bought through merchants 
at quite ls. 6d. per ton under this figure. With regard to steel 
billets, local makers are firm at £4 15s. net, delivered Manchester 
and are full of work at this figure. Moderate specifications are 
coming forward for steel boiler-plates, but the prices which are 
quoted in the market vary considerably. The few makers who 
have their works going are generally firm in holding to sometbing 
like £7 10s, up to £8 per ton for good boiler-making qualities, for 
prompt delivery to consumers in the neighbourhood of Manchest r 
but there would be no difficulty in placing orders with merchants 
at £7 5s. to £7 7s. 6d. per ton, delivered, 

Here and there, in special work, engineering firms are kept fully 
going, but generally slackening activity continues to be the report 
in nearly all departments. Most of the shops are still fairly 
engaged, but the orders they have in hand are with very few 
exceptions being rapidly completed, with no corresponding 
weight of new work in prospect, and a considerable number of 
the smaller engineering shops are already short of work. As 
regards machine tools, it is only on work of a very special character 
that there is anything of moment giving out; one or two of the 
leading engine-building shops have secured large orders for India 
and abroad, but generally they are slack. Cotton machinists are 
completing contracts much faster than they are being replaced, 
and the same may be said of locomotive builders ; whilst boiler- 
makers are not booking nearly so much work as they were a short 
time back. 

The principal feature of the reports issued this month by the 
Trades’ Union Organisations connected with the engineering 
industries is the decrease in the number of members in receipt of 
out-of-work donation consequent upon the collapse of the New- 
castle strike. This, of course, does not represent any improved 
condition of trade, the tendency so far as the actual demand for 
workmen is concerned being in the same steadily lessening direction 
that it has been for some time past, and the reports from the 
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i enginee centres continue of an unsatisfactory 
ened = a the outlook for the future, It is only 
. very exceptional cases where trade is returned as more 
that moderate, whilst in a very considerable number of the 
large engineering districts it was returned either as declining 
or bad. As the result of the resumption of work on the 
Tyne, the Amalgamated Society of Engineers is able to report 
this month a decrease of something like 14 per cent, in the number 
of unemployed members, the returns showing about 7 per cent. of 
the total membership, which now exceeds 72,000, as against 
upwards of 84 per cent, last month, in receipt of donation benefit, 
here are still a large number of members in the Tyne district who 
have not yet been able to secure work, and these members on the 
pooks of course help to keep up a rather large percentage of 
unemployed. In the Steam Engine Makers’ Society, now that the 
Newcastle strike is at an end, the number of members in receipt of 
actual out-of-work * is only a little over 2 per cent. of the 
total membership, which is only slightly in excess of what it was 
rior to the commencement of the strike, The sick returns of the 
respective societies show a considerable improvement, and the 
number of members on this benefit may be taken as about the 
normal percentage. ; ree 

Quite a new design in hydraulic baling and finishing presses has 
recently been patented by Messrs. Nasmyth, Wilson, and Co., of 
Patricroft, near Manchester, This new press has been termed the 
“Octopus,” their specia) object being to make a press of sufficient 

wer and strength to compress a bale within the proper limits 
without its removal to a second or finishing press. Briefly 
described, the new press consists of top, bottom, three massive 
columns, one bottom cylinder, two top cylinders, top and bottom 
followers with lashing plates, revolving boxes with doors, sliding 
boxes and frame, hydraulic treader, with the necessary adjuncts 
of distribution valve boxes, and pi to press and hydraulic 
treader ; whilst to avoid friction with the cup leathers during the 
application of the hydraulic power, the lower end of the bottom 
ram and the entire working surface of the top large rams are 
clothed with gun-metal. By the special arrangement of this press, 
the upper storey building, which is necessary for presses of the 
ordinary prices aed is dispensed with, the ‘ Octopus” working 
on the ground-floor, and the mode of operation is as 
follows: — After the sliding boxes have been filled with 
cotton, the first box is brought over an opening in the 
raised platform, and its contents discharged into the 
mouth of one of the revolving boxes of the press, which is at that 
time brought below the opening. The frame in then moved, and 
the second box is brought over the —_ in the raised platform, 
and its contents p: down into the revolving box he means of 
a treader or follower attached to the ram of the hydraulic cylinder 
provided for this purpose. The treader is then withdrawn, the 
cotton in the revolving box being held down by a patent automatic 
apparatus, and the third box brought into position, and its con- 
tents forced down into the revolving box by the treader. When 
the revolving box has been filled in this manner, and the cotton 
secured by the patent automatic apparatus, it is turned round, 
to bring it and its contents into position ready to be compressed, 
and finished by the rams of the press, while simultaneously the 
other revolving box is moved under the opening in the raised 
platform, so that while the contents of the first box are being com- 
pressed into a bale and lashed, the supplementary boxes can be 
refilled, and the contents subsequently discharged into the second 
revolving box, as before described. It is claimed that, with this 
newly-designed press, an increased out-turn can be obtained, with 
a reduction of the working expenses, besides a considerable saving 
in cost of freight, transit, and erection charges, . 

A quieting-down in the demand generally is reported in the coal 
trade, and many of the collieriers are not working more than four 
days per week, The better qualities, although in lessened request 
for house fire purposes, are maintaining late rates, but common 
qualities of round coal—which are but in indifferent demand for 
jron-making and steam purposes—are plentiful, and, if anything, 
rather easier. Engine classes of fuel are in rather better Suna 
owing to the resumption of work at the mills, but —- are in 
excess of requirements, and prices continue low. At the pit mouth 
best coals average 12s, 6d.; second qualities, 10s, 6d. to 10s. 9d.; 
common house coals, 9s, to 9s, 3d.; steam and forge coals, &s. to 
&s, 3d.; burgy, 6s. 6d. to 6s. 9d.; best slack, 5s, to 5s, 6d. ; and 
common sorts, 3s. 6d. to 4s, per ton. 

For shipment the demand continues extremely slow, with steam 
coal offering freely at about 9s, 3d. to 9s. 6d. per ton, delivered at 
the ports on the Mersey. 

Barrow.—The hematite pig iron trade has undergone very little 
change during the past week, with the exception, perhaps, that it 
is somewhat weaker. This is attributable to the fact of the reports 
in circulation, that the Durham difficulty was at an end, and prices 
in the warrant market have declined, and values are now down at 
47s. 7d. per ton net cash. Makers’ positions have, however, not 
been affected. They are already blocked for want of coke, and in 
the meantime are not booking any orders, the demand from all 
parts, so far as they are concerned, being dead. It is given as an 
opinion by many that prices have not yet touched their lowest 
point, and if such is the case, it is far from probable that even 
when the strike is over, and the coke supply is good, that a large 
output will be maintained, inasmuch as makers have not 
such large order sheets, and these can soon be worked 
off, and unless the demand suddenly revives, they will find 
themselves in the position of having nothing to do. @ produc- 
tion is still very small, there being only half a dozen furnaces in 
blast throughout the whole of North cashire and Cumberland, 
and two of these are at Barrow. Makers who are in a position to 
sell are asking 50s. to 51s. per ton, net f.o.b., for Mixed Nos. of 
Bessemer iron, The stocks of warrants are still being greatly 
reduced, the clearance on the week being to the extent of 6151 
tons, which leaves still some 85,967 tons still held. 

The steel trade is very quiet all round, especially up in 
Cumberland, where the orders held are far from large, and the 
mills are doing nothing. At Barrow some fair orders are 
held by steel makers, and the mills that have been started, 
the plate, merchant and tin bar, are fairly busy, but the 
rail mills are still stopped, and will only be re-started in the 
Bessemer furnaces. Prices this week are somewhat easier, and ship- 
plates have been reduced to £6 2s, 6d., and angles to £5 12s. 6d., 
adrop of 2s, $d. each. Steel boiler plates are steady in price at 
£6 12s, 6d., but tin-plate bars are down to £4 5s. Heavy rails are 
at last week’s reduced price of £4 4s, and light sections are at 
£5 15s., and colliery rails at £6. 

In the shipbuilding and marine a trades there is a 
fair amount of briskness noticeable, No new orders are reported 
but negotiations are going on, and some are expected to be placed 
in the shipbuilding trade at an early date. 

Iron ore is very quiet at 8s. 6d. to 9s, per ton at mines. 

Coke is very scarce, 

The shipment of pig iron and steel from north-west coast ports 
for the week represents 9057 tons as against 21,899 tons last year 
in the corresponding week, a decrease of 12,842 tons, The exports 
to date stand at 286,157 tons, and 341,987 tons last year, a falllng 
off of 55,830 tons, 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

No improvement whatever can be reported in the iron trade, 
Which is practically at a stand. In the coal trade the continu 
cold weather has caused household sorts to be in fair demand. 
The genial sunshine of the last few days, if maintained, will send 

own prices by ls, or more per ton in spite of the play-day per 
Week, which is now very general. One or two disputes are reported 
in the coalfield. The most serious is at the Blackwell Colliery, 
Derbyshire, where notices affecting 2000 men have been given in. 


wages on Friday, to prevent more than four days’ wages being 
kept in hand, and to obtain better pay forlads, The coalowners, gene- 
rally, take the reduced work at the pits with equanimity. More coal is 
being brought to bank at present than is really a. owing to 
the severe depression of trade in some of the establishments where 
enormous quantities are usually consumed. There is also an 
attenuation of business all round, and the collier can thus ‘‘ play” 


in — 

There has been a “spurt” iu marine work of late. Freights 
being so ar low, without any sign of advance, it seems 
scarcely possible that a permanent improvement can take place 
until the freight market is seen to be in a very different condition. 

The Durham coal strike will soon begin seriously to affect local 
works through their inability to obtain a supply of hematite pig 
iron from the well-known various makers who have been unable 
to keep their furnaces going for want of coke. I understand that 
the stores of hematite iron have been practically cleared of all the 
iron which is suitable for the special manufactures required, and 
unless the strike terminates at an early date it is feared that some 
of the works will have to stop operations for want of suitable 
hematite pig iron. South and West Yorkshire coalowners have 
been doing somewhat better in consequence of the strike, par- 
ticularly West Yorkshire in boiler fuel ; but the bulk of the extra 
supplies has naturally been drawn from the adjoining coalfield of 
Northumberland. There has been a slightly inc business in 
coke, but the heavy railway rates from Yorkshire to Durham 
operate against any great rien A in that way. 

About another twelve mcnths will see the completion of the 
work under the special programme of the Admiralty. The 
armour-plates which are now being made are for H.M.S. Revenge, 
Resolution, Ramillies, and Royal Oak, all first-class battleships; 
and the Centurion and the Barfleur, second-class battleships, e 
plates for the cruisers are nearly finished, 

In the lighter trades I hear of some good orders in sheep shears, 
machine knives, scythes, strickles, reaper sections, &c. Manu- 
facturers of agricultural bi are ting a good d d for 
rolled steel beater-plates, ge amr rake tooth steel, &c. The 
makers of spades, shovels, picks, and hammers are complaining of 
reduced quotations, chiefly owing to the introduction of machinery, 
but there is no lack of work. Light garden tools are also in 
demand, and a fair season is anticipated. Some rather good orders 
have recently come in from the American market for silver and 
electro wares. This is an interesting feature of recent business, 
for Sheffield has long ceased to have the hold in the States for 
these articles once possessed by our firms. The orders are due 
more to the enterprise and artistic taste of the local manufacturers, 
who have made extraordinary advances of late years. 

The Board of Trade returns for April again exbibit a decline in 
the export of hardware and cutlery, the total value sent away last 
month having been £181,401, ayainst £218,055 for the correspond- 
ing month of 1891, and £222,709 for April of 1890. A feature of 
the month has been an increase—slight, but unexpected—with the 
United States, the value sent to that market having been £18,241, 
which although £1000 better than for April of last year, is still 
£11,000 less than for the similar period of 1890. All markets show 
a decrease, except the United States and British North America. 
The improvement in the latter is only £500. Very heavy drops are 
reported from Australasia, from £42,654 to £31,840; and East 
Indies, from £26,734 to £17,290, Steel shows a slight improve- 
ment on the month, £126,517 against £120,467 for April of last 
year ; but the comparison with April of 1890 shows a falling off of 
,000. The two increasing markets last month were the United 
States, from £14,437 tou £25,585; and British North America, 
from £7117 to £10,641. Decreases are reported from Germany, 
Holland, France, and all other countries. 

Mr, John Cumming Duncan, secre’ of Messrs, John Brown 
and Co,, Atlas Steel and Ironworks, died suddenly at his residence, 
Handsworth, near Sheffield, on Tuesday a from — ° 

, came to 





Mr. Duncan, who was from the North of Scotlan heffield 
about a quarter of a century ago, and took a position in the secre- 
tary’s department at the Atlas Works. He was appointed secre- 
tary in 1871, and retained that position until his death. He wasa 
leading expert in the coal trade, Little more than a year ago he 
was presented by the coalowners of South Yorkshire with a massive 
silver bowl in recognition of his services in colliery matters, the 
adjustment of disputes, and the regulation of prices. He repre- 
sented his great firm on the Chamber of Commerce, and frequently 
rendered excellent service to the commercial interests of the dis- 
trict. I have known him for many years as a most trustworthy 
authority in all questions touching coal. Cool-headed, quiet, and 
thoughtful, with distinct ability in the secretarial management, 
and 0 iy ag ane in the development of the South Yorkshire 
coalfield, Mr. Duncan was greatly respected, enjoying the confi- 
dence of his directors and the esteem of the Atlas staff. Deceased, 
who was in his 63rd year, leaves a widow and three sons. 

On Monday morning about twenty-five tons of coal fell suddenly 
at Manvers Main Colliery, Maxborough, South Yorkshire; five 
miners were buried. Albert Johnson, a miner, and James Wood, 
a lad, were killed ; two others were seriously injured. The night 
deputy stated at the inquest, held on Wednesday, that he had 
inspected the place only a short time before, and all appeared safe, 
A verdict of ‘accidental death” was returned. 











THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE paralysis which has affected trade in this district for the 
last nine weeks, in consequence of the strike of Durham miners, is 
likely soon, in great part, to disappear, as those who have caused 
the difficulty are now coming to their senses, and are doing under 
compulsion what they might have done without — upon a 
strike at all, and all the misery and destitution which they have 
suffered, and which they have compelled so many others outside 
their trade to suffer, has been incurred in vain. by? played their 
last card when they granted the miners at the pits of the forty-three 
non-associa owners permission to re-commence operations, and 
that failed them utterly. They seemed to think that all they 
had to do was to to work being renewed at these non- 
associated pits, and the pits would be open to them. In that they 
found out their mistake, for the owners quickly showed them that 
however willing they would have been to keep their pits going at 
the old rate of wages in the early days of the strike, they were not 
prepared to reopen them on any such terms when they had incurred 
the loss caused by|a stoppage of eight weeks. They therefore refused 
to reopen their pits in nearly all cases, except the men undertook 
to suffer the same reduction of wages as was decided upon in the 
case of the associated collieries. Of course this was not agreed to 
by the miners, and the pits remained idle. It was a good move on 
the part of the miners to have had these non-associated miners at 
work, as they could have helped to afford assistance to the others 
who remained on strike, but the owners checkmated them there, 
and the last hope of winning a victory over the employers 
was lost. This was all the more galling as it was the act 
of the miners’ executive themselves that these non-associated 
miners came out. They did not want to come out, neither did the 
owners desire it, but the executive said they must strike, even 
though they had no grievance ; but at last the executive discovered 
how greatly they had blundered. It was only last week that one 
of the most prominent of the trades union leaders talked a lot of 
nonsense to the miners at one of their mass meetings, and declared 
that they would ‘die in the gutters” rather than accept the 
owners’ terms, yet within a few days they ‘climbed down” 
rapidly, and were anxious to know what was the least reduction 
at which the owners would allow them to resume work. Both 
before and all through the strike they have ee negatived 
any proposal to give power to the Federation rd to settle the 
dispute. But when they had played their last card unsuc- 
cessfully, they began to see that they had nothing to gain 





Three points are aimed at by the miners—to secure payment of 


by prolonging the strike, and on Saturday last they gave 


the Federation Board the er that they had so often refused, 
and they have asked that rd to them off with as light a 
reduction as possible. The Federation Board is now negotiating 
with the owners, and it is generally expected that some of the pits 
will be at work next week, but many will not be ready so soon, a8 
it may take weeks before they are in a fit state for the men to go 
in. me pits have been drowned out, in others the ventilation 
has been much impaired, and in others the workings have been 
blocked up by falls. Some pits will not be worked again, and the 
miners will | Be to seek employment elsewhere. But the men 
have only themselves to thank that they cannot begin work all 
over directly the settlement is arrived at. The masters would 
have been only too glad, and it would have been thousands 
of pounds into their pockets if they could have kept up 
pumping and ventilating operations, but the miners’ executive 
decreed that the stoppage should be complete, and that not even 
the enginemen and others necessary for mn the pits in a 
proper state of repair should be allowed to work. In no previous 
sates has such a barbarous policy been adopted, and the men 
find they will suffer as much as the masters from it—it is certainly 
recoiling on their own heads. 

Last week the Cleveland Ironmasters’ statistics showed how 
disastrously the iron trade was being affected by the strike, and 
now figures are available which indicate how the coal trade itself 
and other industries are suffering. The North-Eastern Railway 
Company’s traffic receipts have since January only ted to 
£1,967,465, this being £351,785 less than in the corresponding 
period of last year. From the North Eastern ports the April ship- 
ments of coal, ascompared with those of the same month of last 
year, were :— 











April, 1892. April, 1891. Decrease. 
Tons. Tons. ‘ons. 
To foreign ports.. 802,421 .. 830,580 .. .. 528,159 
To home ports . 118,590 .. 598,579 .. .. 486,029 
416,011 ., .. 1,429,159 .. .. 1,018,148 


These figures include the shipments from Northumberland—where 
there has been no strike—as well as those from Durham ; but if 
we take the Durham ports alone, the decrease is much more 
remarkable :— 


April, 1892. April, 1891. Decrease. 
Tons. Tons. Tons. 
Sunderland .. .. .. 1470 .. .. 825,838 .. .. 824,868 
re O .- «-« 44,106 .. .. 44,195 
Hartlepool.. .. .. «. 1150 .. .. 78,184 .. .. 77,964 
Middlesbroug ee ee 


The Newcastle coal shipments, which consist of both Northum- 
berland and Durham coal, were only 199,630 tons, against 694,893 
tons—decrease, 495,263 tons. A more complete paralysis has 
never been known in the Durham coal trade, and the district, 
instead of being an exporter, is temporarily becoming an importer 
of coal, and not only of coal but also of pig iron, which is tanta- 
mount to ‘‘ carrying coals to Newcastle,” for a cargo of 3265 tons 
of pig iron has during the last few days been received at West 
Hartlepool from Bilbao. Hitherto it has been this country that 
has sent pig iron to Spain; now the tables for the time being are 
reversed. @ quantities of South Yorkshire, Scotch, and even 
Welsh coals are being imported both for domestic and gas-making 


urposes, 
Pig iron has become exceedingly scarce in this district. All 
the hematite has been cleared away from the Tees-side furnaces, 
and the stock of forge pigs has practically become almost exhausted. 
None can be obtained out of the public warrant stores, as none is 
lodged there, and it is a difficult task to find a maker who has any 
available for sale. As the consumption of forge is increasing, 
owing to the restarting of some of the finished ironworks and the 
fuller employment at others, and as there is none made now, the 
price of forge is dearer than that of foundry, and is likely to con- 
tinue so all this month, for it is not likely that any of the furnaces 
will be again in operation in May, even if work was resumed at 
the mines next week. When the furnaces are restarted it may be 
some weeks before they are able to produce No. 3 iron, and princi- 
pally forge qualities will be made at first. This may keep up the 
price of No. 3. The quantity of No. 3 in makers’ hands 
available for sale is small, and sellers are not readil 
met with. The stocks in Connal’s public stores, whic! 
are of No. 3 quality, are being rapidly reduced, so a 
quantity being required for shipment. On Wednesday night 
Connal’s held 96,766 tons of Cleveland pig ; 11,217 tons decrease 
since the month commenced, and 63,393 tons decrease since the 
Durham strike started. It is a long time since the stock in the 
stores fell below 100,000 tons. Shipments of pig iron are better 
this month than were expected ; but the fact is, that continental 
consumers have begun to press merchants for deliveries, where the 
latter have not the protection of the strike clause. The merchants 
expecting the strike would end soon and prices fall for pig iron, so 
as to enable them to buy on more favourable terms, have delayed 
deliveries as much el se 9 until some of the consumers are 
seriously inconvenienced and demand the fulfilment of the contracts. 
Accordingly more iron is bought, and the shipments do not exhibit 
the falling off that might be looked for. Up to Wednesday evening 
the pig iron exports from Middlesbrough hed 18,930 tons 
this monts, as compared with 17,555 tons in April, 1892; 
22,941 tons in March, 1892; and 28,429 tons in May, 
1891, all to 1lth, The price of No. 3 Cleveland G.M.B. with 
makers has been not less than 40s. for prompt delivery, but the 
rice quoted by merchants has been influenced by the fall in 
Middlesbrough warrants which the speculators — about 
when it appeared that an early termination of the Dur! strike 
was reasonably to be expected. Last week 39s, 6d. for prompt 
No. 3 could be got, but prices were forced down to 38s. 3d. on 
Tuesday and 38s. on Wednesday, Middlesbrough warrants faliing 
from 39s, 5d. to 37s, 8d. over the same period, though on Wednes- 
day afternoon there was business at 37s, 94d. For grey forge 39s. 
has been generally quoted and realised. No figure can be given 
for hematite, for the supply is practically exhausted. 

More finished iron and steel manufactories have resumed opera- 
tions this week, and the production is larger than it has been for 
several weeks, not only because of this, but also because the esta- 
blishments that were at work have been more fully employed. 
Prices are rather stiffer. Thus the price for common iron is 
£5 12s. 6d.; best bars, £6 2s, 6d.; best bars, £7 2s, 6d.; iron 
ship-plates, £5 10s.; iron boiler-plates, £6 10s.; iron ship-angles, 
£5 Ve. 6d.; steel pres pees £5 17s. 6d.; steel boiler- 
plates, £6 17s. 6d.; steel ship angles, £5 12s, 6d. per ton, 
all less 24 per cent. discount and f.o.t. Messrs. Jno. Hill 
and Co. have this week reopened their Newport Rolling 
Mills, Middlesbrough, the seven hundred men employed thereat 
having agreed to accept reduced wages, while the Durham strike 
lasts, so that coals from other districts may be obtained. The 
Weardale Coal and Iron Company has re-opened its Tudhoe 
Rolling Mills, with the exception of the large plate mills, fuel 
being obtained from some of the Durham non-associated cullieries, 
which have resumed operations, Messrs. Dorman, Long, and Co, 
West Marsh and Britannia Ironworks, Middlesbrough, will pay an 
interim dividend of 2s. 6d. per share—which is at the rate of 5 per 
cent, per annum—free of income tax. is is the same amount as 
was paid as interim last year. 


~ 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
THE prospect of an early settlement of the Durham strike led to 
a rather severe drop in prices in the Glasgow iron market this 
week, There has been a very considerable business in hematite 
and Cleveland iron from 1s. to 2s. below the best prices of Friday 
last. In the process of closing accounts, ‘‘ bear” prices have 
declined. This is a very unusual occurrence in the warrant 





market, but while buyers of warrants have insisted on a settlement, 
they have generally refrained from squeezing the “bears.” The 
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probability is that prices may go back still further before the 
market gets into a steady position. 

The current prices of pig iron are as follows:—-G.M.B., f.0.b., 
at Glasgow, Nos. 1 and 3, 41s. 6d.; Monkland, No. 1, 43s.; No. 3, 
41s, 6d; Carnbroe, No. 1, 44s.; No. 3, 43s.; Clyde, No. 1, 48s.; 
No. 3, 47s.; Gartsherrie, Summerlee, and Calder, Nos. 1, 50s.; 
No. 3, 48s.; Langloan, No. 1, 50s. 6d.; No. 8, 48s.; Coltness, No. 1, 
53s. 6d.; No. 3, 49s.; Glengarnock, at Ardrossan, No. 1, 50s. 6d.; 
No. 3, 48s. 6d.; Dalmellington, No. 1, 48s.; No. 8, 47s.; Eglinton, 
No. 1, 47s.; No. 3, 468; Shotts, at Leith, No. 1, 52s. 6d.; 
_ 8, 50s.; Carron, at Grangemouth, No. 1, 55s. 6d.; No. 3, 


The shipments of pig iron from Scottish ports in the past week 
amounted to 5912 tons, compared with 4208 in the same week of 

8 There was dispatched to Canada 575 tons ; United States, 
350 ; South America, 200; India, 160 ; Australia, 158 ; Germany, 
368; Holland, 315; Belgium, 56; China and Japan, 40; other 
countries, 268; the coastwise shipments being 3225, against 1302 
in the correspending week of last year. 
_ Makers of cast iron pipes report that there are numerous 
inquiries on the part of corporations and others, which it is hoped 
may lead to the arrangement of contracts. 

There is a large business doing in the importation of Spanish 
ore into the Clyde. The arrivals during April amounted to 
63,087 tons, compared with 16,300 in April, 1891, and 58,664 in 
April, 1890. The aggregate imports for the past four months are 
the largest on record, amounting to no less than 217,433 tons, 
against 49,230 in the same period of last year, and 176,753 in the 
first four months of 1890. Loud complaints are made by steam- 
ship owners as to the great delays taking place at Glasgow 
harbour in the discharging of ore cargoes. There can be no doubt 
that these delays are very serious, and they have probably never been 
more so than in the last few weeks. The detention to vessels is so 
great as to cause a loss of perhaps the whole of the vessel’s earn- 
ings. Shipbrokers state that it has become a very difficult matter 
to induce steamship owners to charter the vessels for this trade 
when delivery is required at the port of Glasgow. The Clyde 
Trustees are blamed for not affording sufficient quay and dis- 
charging accommodation, and the railway companies for not 
supplying an adequate quantity of wagons to carry the ore. It 
appears that the reply of the railway companies to this state- 
ment is that the iron and steel masters, instead of emptying the 
Wagons as they arrive at their works, keep them standing full 
until the ore is wanted for smelting, so that the wagons are not 
available when required. The reply to this explanation on the 
— of importers is, that if the railway companies charged 

emurrage on the wagons thus kept up for storing the ore, the 
objectionable practice would speedily cease. The Clyde Trust has 
referred the question to the Railway Commissioners, who are 
expected to meet for its consideration some time next month. In 
the meantime great inconvenience is being caused to the ore trade. 

There is no change in the number of furnaces in blast, which is 
seventy-seven. During the past week there was shipped from 
Glasgow sewing machines worth £14,923; other machinery, 
£7078; steel goods, £19,605; and general miscellaneous iron 
goods, £39,500. 

The malleable iron trade shows hardly any indication of improve- 
ment. Orders come to hand very slowly, and the general belief is 
that business will be dull until the final settlement of the labour 
troubles in the North of England. Purchasers seem to be of 
opinion that such a settlement is likely to be followed by a decline 
in values ; and entertaining this opinion, they are di to hold 
back their orders as long as possible. The lowest e of common 
bars is quoted £5 15s.; second grade, £6 ; highest grade, £6 2s. 6d.; 
best bars, 10s. higher ; angles, £5 12s. 6d.; sheets, £7 7s. 6d.; all 
less the usual 5 per cent. discount. The inquiry for sheets is if 
anything a little better. 

The labour difficulties in the steel trade are gradually dis- 
appearing. Most of the employers have already arranged the 
wages question with their men, the reduction accepted by the 
latter being about 10 per cent. The Steel Company of Scotland 
has apparently had the most difficulty with their workmen, but it 
is expected in the course of a week or so all differences will be 
adjusted. Reports as to the inquiry for steel are not quite con- 
sistent ; some of these are to the effect that a number of the men 
have lately got their order books well filled, while others assert 
that there is really no improvement in the trade ; the truth will 
doubtless be found to lie between these two statements. Prices of 
steel are nominally unchanged. 

There is little alteration in the position of the coal trade. The 
demand for some qualities of coal has slackened. and other sorts 
are rather more in demand. The supplies are ample, and the 

rospect seems to be in the direction of easier prices. At Glasgow 

rbour main coal is quoted 7s. 6d. to 7s. 9d.; splint, 8s. 3d. to 
8s. 6d.; ell, 8s. 6d.; steam, 10s. to 10s. 3d. 

The coal miners have all accepted the reduction of 6d. per day. 
In some districts meetings are being held with the view of 
strengthening the men’s unions, there being a general impression 
that further reductions of wages may be in store. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Local critics are united in commending the good work that is 
being done at the new Dowlais works, Cardiff, one furnace last 
week turning out 1110 tons of pig. This is a great stride over the 
make of the old-fashioned furnaces; but Cyfarthfa maintains a 
good front, with an average yield close ap tos0et tons per furnace, and 
is still increasing. Next week the arrangements will be completed 
whereby eleven cashire boilers will receive the waste heat of the 
coke ovens. I shall not be much out in stating that the saving of 
coal from this, and the utilisation of waste heat in other depart- 
ments, will amount to £100 per week. It is only by rigid 
economy, low wages, and the adaptation of the best appliances for 
giving a maximum yield at a minimum cost, that the make of steel 
is being successfully carried on. The Cyfarthfa works certainly 
have good share, and are under most able and energetic manage- 
men 

ha steel bar its sidings during the week have shown a gratifying 
picture. 

The leading steel companies on the hills have not received their 
usual large consignments of iron ore this week, but an exception- 
ally heavy one, 4225 tons, was received by the Pyle works from 
Ergasteria. The steel trade generally has a better appearance, 
though there is no move in price. A large cargo of railway iron to 
Negapatam, County of York, left this week. This amounted to 
= —_ 

ubio ore, lowest quotation at Cardiff, 11s. tolls, 3d.; Swansea, 
lls. 6d. to lis. 9d. : ; 

In coal there is the usual animation, and large totals continue to 
be shown at the ports. The total from Cardiff ports for the week 
ending Wednesday last was 275,000 tons, and this with the draw- 
back of a ‘‘ Mabons day.” Newportand Swansea were not quite so 
brisk. At the latter place there are complaints of a lessening coal 
trade, and of slightly declining prices. I amglad, however, to see 
that its first-class anthracite keeps to the front. San Francisco, 
which is a large buyer, cleared tons last week, and 300 tons of 
coke. Foreigners are paying a little more attention to the good- 
ness of Welsh coke at present. During the week cargoes have left 
for Huelva, San Pedro, and Port Pirie. 

Mid-week quotations of coal at Cardiff Exchange are as follows: 
—Best steam, 12s. 6d. to 12s, 9d.; second, 11s. 6d. to 12s.; inferior, 
10s. 6d. to 11s. 3d. Small shows a little weakness, and rules from 
5s, 6d. to 5s. 9d. There is not much falling-off so far in house 
coal,.and prices are fairly retained. Latest:—No. 38 Rhondda, 
12s. 9d. to 13s.; b 10s. 8d.; small, 8s. In coke, furnace now 
sells at 20s., and foundry 28s. 6d., Cardiff. Swansea prices: Fur- 
nace, 19s, to 20s.; foundry, 21s, to 22s, 





Coal winning comes periodically to the front, The last winning 
is by the Waterloo Coal Co., at the Tirnant pit, Crumlin, and the 
result of two years’ energy and expenditure has been to secure a 
fine area of the best Mynydd-Ysllwyn coal, one of the finest coals 
of Monmouthshire. 

Patent fuel continues in demand, Swansea prices 11s, to 12s., 
Cardiff lls, 6d. Last week Swansea exported 3240 tons to Spain. 

The end of the strike amongst the dockers at Swansea last week 
was very acceptable, and it has been followed with a good doal 
< ove briskness. As usual, the strike, brief as it was, told 

ly all round, the dockers suffering and the dock totals showing 
a loss in tonnage of 21,000 tons. It is to be hoped that greater 
activity will make amends. 

Busy times are likely in the tin-plate trade. Last week ship- 
ments were necessarily small, totalling only 36,744 boxes, while 
receipts from works were 33,517 boxes. Stocks in Swansea now 
amount to 243,333 boxes. Several large steamers are due to load 
for the next week, as the Gieeg, with a tonnage of 3749 tons. This 
will be chartered for New York, and in addition others for Phila- 
delphia, Baltimore, Batoum, Genoa, Hamburg, Nantes, and 
Bordeaux. Makers are firm in holding out for quotations, and 
more business is being done. 

Exchange, S quot this week were as follows:— 
Glasgow pig, slightly drooping, 40s. 6d. to 40s. 3d.; Middlesbrough, 
37s. 74d.; hematite from 47s, 8d.; Welsh bars, £5 5s, to £5 7s, 6d.; 
steel rails, £4 to £4 5s. for heavy ; light, £5 5s. to £5 7s. 6d.; 
steel sheets, £7 10s. to £8 10s.; iron, £6 10s. to £7 10s.; Bessemer 
steel, blooms, £4 2s, 6d. to £4 5s.; bars, £4 10s, to £4 12s. 6d.; 
Siemens, best, £5 to £5 2s. 6d. ‘Tin-plates, iron cokes, 12s.; 
Bessemer steel, 12s, 3d. to 12s, 6d.; Siemens, 12s, 6d. to 1 »§ 
ternes, 22s, 6d. to 24s. 6d.; best charcoal, 13s, 6d. to 18s, 9d. Pit- 
wood is at 16s. 9d. to 17s., Swansea ; Cardiff, 15s. 

The Cardiff building strike continues, with some ap 
extending to other districts. 
ithe adiustsial f Wal by th 

e industrial progress of Wales is strikingly shown by the 
extensions and success of the Taff Vale Railway. The divided 
stock is now at 71, 72. Last week the traffic returns showed an 
increase of £1102, Taking this year, there has been, so far, an 
increase of £3716. Shareholders are beginning to be hopeful of 
something like the old dividend, especially when the colliery deve- 
lopments are further advanced. There is, for example, the 
Dowlais Cardiff Colliery at the Aberdare Junction, a new sinking 
at Tyler’s Town, and a t coalfield in the neighbourhood of 
Pontypridd, which will all benefit the Taff Vale. 

Extreme vigilance is being shown by the management of the 
Taff in the way of economy. Promptitude in despatching mineral 
trains has already told favourably in that direction. The company 
is about taking land at Whitchurch for the erection of additional 
engineeriug sheds. At present about 1000 men are employed in 
the old sheds—some difference this to the early days of the Taff, 
which started with only eight locomotives, and now handles over 
ten million tons of coal per annum. 

I am glad to note that the Brecon and Merthyr Railway is 
beginning its bid for large public support in the holiday season 
by making special arrangements. Similarly, too, on the -, Mo vo 
line the new management bids well to meet the constantly 
increasing calls upon its - son and foresight. I had hoped that 
other industries, gold, silver lead, and manganese, would have 
been added to coal and slates by this time, but these practically 
have yet to be developed. In the passenger traffic, which every 
year is enormous, Mr. Aslett, the new manager, will no doubt 
carry out a good liberai and attractive session. 

The final decision of the colliers in the matter of the weekly 
holiday has been given. Total for the holiday, 19,038; against, 
27,084 ; majority, £046. 

The tin-plate workers’ Union appears to have fallen upon evil 
days, and energetic action is demanded by its friends or “‘ it will 
be doomed.” 

Sturdy opposition is being raised at Cardiff to the proposed 
reduction in seamen’s wages. 


as 
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The outlook at Newport in the same 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


No changes of a substantial kind have during the week occurred 
in the general iron market over here. There is no real briskness 
in the trade as yet; on the contrary, in demand as well as in produc- 
tion, there is still a kind of reserve practised, as if uncertain of 
success, Spring is lete this year. Indeed, until within the last 
days, snow and white frost have been ermy | unusual ip many 

of the country. This is one cause why there is less activity 
in the building trade than was anticipated. But another cause is 
far more powerful, z.¢., the labour disputes. Who, indeed, can be 
expected to lay out capital and time in any undertaking which is 
dependent on the eo ee of the labouring classes? Experience 
has taught, and is daily proving, that it is like exposing oneself to 
anxiety and vexation and loss in the end. 

Silesian iron business continues rather quiet, makers working 
chiefly for requirements from hand to mouth. At some establish- 
ments even a restriction of 4 has been resorted to, and a 
number of workmen sent away. There is a comparative improve- 
ment perceptible in the plate business; sheets, especially, have 
been enjoying fairly active inquiry of late. An improvement in 
prices cannot, however, be reported to have taken place, on account 
of stocks being rather large. 

Austro-Hungarian iron industry is moving in the same quiet 
pace that has been noticed for some weeks past. Grey pig is 
noted 51fl. to 52f1. p.t.; inferior sorts, 44fi. to 47f1.; Bessemer, 51fi. 
to 53f.; Styrian bars, 110f. to 115fi.; heavy plates, 165fl. to 185fi.; 
tank ditto, 137A. to 155f.; girders, 106. to 110f.; galvanised 
sheets, 230f1. p.t. In bars only the most immediate demand is 
being con while plates are reported in healthy request. 
Sheets, on the other hand, are weakly inquired for, generally 
speaking. Tools, vim f shovels, have been strongly reduced 
in price. The same holds for girders, hoops, and general construc- 
tion material. Machine factories are as yet satisfactorily employed, 
and do not suffer from the generally unfavourable state of the 
iron business, it appears. 

The French iron market has not changed since last week. In 
the Haute-Marne a fair demand is re to be coming forward. 
Bars, No. 2, are quoted 155f. to 160f.; common plates, 185f.; 
boiler-plates, 215f. to 220f. p.t. During the first quarter of 

resent year 36,340,500 kilos, Pig iron have been imported into 

rance, against 33,040,800 in 1891. During the same period 
29,816,000 kilos. pig iron were exported, against 20,671,000 kilos. 
in the year before. Regarding the import of iron ore, the chief 
supply is coming from Germany. During the first quarter of 
present year iron ores have been imported to France from— 


1892. 1891. 1890. 
Tons. Tons. 
209,485 202,948 

WM te ee 7,225 .. 5,548 
8 5 Eases. 92,572 
I eo 2 08 6 MT. 2,651 
EB oe cc oe 12,680 .. .. ere || 
er countries .. Ta 60 «6 oo 0 8,210 
816,408 817,680 

Belgian iron industry remains exceedingly depressed. Through- 
out - gn of the trade a continued oda off as regards 
_ work is reported, and many establishments are very short of 
orders. 

The Belgian coal market is very quiet, but prices have been 
rather firmly maintained of late. ith to the import of 
coal in the month of March, a decrease is shown com to the 
same month in last year. But compared to March, 1890, a con- 


Germany 
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siderable increase is still perceptible. The import of cok, 
the first quarter shows on tonsines of import from Germany daring 


1892. 1891, 

Tons. Tons. 
January .. 15,625 .. 9,007 .. .. .. 4,970 
February «» 16,607 .. - 14,280 .. .. 2. 906 
March .. .. .. 17,888 12,228 .. - 2,499 

Export figures show a considerable decrease since 1890 :— 

1892, 1891. 1890, 
Tons. Tons. Tons, 


a a oo 0s oe 100,000 
February .. TO,BOB oe ce os y - 112,19) 
March ~ .. 89,624 .. 79, - 128,791 


Export of coal has decreased in March, compared to the same 
month of the previous year and also of 1890, but the decrease j 
only about 3 per cent. 

Although a really animated tone cannot as yet be noticed on the 
Rhenish-Westphalian iron market, here and there rather more 
activity has been reported upon the week. In spite of prices bej 
temptingly low in many inst , buyers hesitate to enter into 
forward engagements, and only cover their most immediats 
demand. Iron ores are in quiet request at M. 7 to 8 for spathoge 
iron ore, M. 10 to 11°50 per ton for roasted ditto, inferior sorts 
going down to M. 9 to 10 per ton net at mines. Nassau red iron 
ore, $0 per cent. contents, costs M. 9 to 9°30 per ton. Luxemburg. 
Lorraine minette is weakly inquired for at M. 2°40, 2°60, and 35) 
per ton at mines, 

In the pig iron business prices may be regarded as pretty firm, 
Ey is satisfactorily inquired for at M. 55 to 56 p.t. for the 
10 to 12 grade. Basic also continues in good call at M. 47 to 
48 p.t. Forge pig No, 1 is quoted M. 49 to 50, No. 3 M. 45 p.t, 
Foundry, No. 1M. 65 ; hematite, M. 66; No. 3, M. 53°50 to 54 p.t, 
Bessemer is noted M. 56 to 58 p.t.; Siegerland Bessemer, M, 53:50 
to 54 p.t. at works; Luxemburg forge, M. 40 to 40°50 p.t. at works, 

Manufactured iron industry a in a fairly good state, 
Bars have been pretty well inquired for, but at depressed prices; 
the same holds for girders, which, though in lively request, haye 
fetched but very unremunerative quotations. Hoops have been ip 
good demand from abroad; inland trade, though not improved, 
may yet be termed pretty satisfactory, the works reporting them. 
selves well engaged. The employment of the plate mills is stil] 
irregular, but most of the larger works have secured activity for 
the near future. Prices continue unremunerative. The slight! 
improved state of the sheet mills has, in most instances, continued, 
Wire nails as well as rivets remain in exceedingly weak request, 
The condition of the wagon factories remains unchanged, 

The following are the E pt list quotations, per ton at works;— 
Good merchant bars, M. 110 to 115; angles, M. 120 to 125: 

irders, M. 85; hoops, M. 125 to 182°50; billets, in basic 
meet M. 81 to 85; heavy ge paren M. 150 to 160; tank 
do., M. 140 to 145; steel-plates, M. 145; tank do., M. 135 ; sheets, 
M. 130 to 145; Siegen thin sheets, M. 120 to 125 ; iron wire rods, 
common quality, M. 120 to 125; drawn wire in iron or steel 
M. 120; wire nails, M. 127°50 to 130; rivets, M. 160 to 165; steel 
rails, M. 115 to 126 ; fish-plates, 122 to 135; steel sleepers, M. 115 
to 120 ; complete sets of wheels and axles, M. 275 to 285 ; axles, 
M. 220; steel tires, M. 210 to 230; light section rails, M. 95 to 100, 

Mr. A. W. Hofmann, Professor of Chemistry of Berlin Univer. 
sity, died, much regretted, on the 6th inst. in his 75th year. Being 
a native of Giefsen, he devoted himself at an early age to the study 
of chemistry under Liebig, was nominated Professor at Bonn Uni- 
versity in 1845, and called to London in 1848 to superintend the 
newly established school of chemistry. He returned to Bonn in 
1864, but was called to Berlin as professor of his science, and has 
since been en saan for many learned and valuable researches, 
especially regarding ammoniac and anilin, 
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LAUNCHES AND TRIAL TRIPS. 


The s,s. Manica had her trial trip in Hartlepool Bay on the 
8th inst. She is a sister ship to the s.s. Mashona, a full report of 
whose trial appeared about a month ago. Her owners are the 
British and Colonial Steam Navigation Company, and she has 
been built by Messrs, William Gray and Company, and engined at 
their poser | engine works. Her dimensions are:—Length over 
all, 321ft.; breadth, 4lft.; depth, 27ft. 6in. The engines are 
24in., 38in., and 64in., by 42in. stroke, with two unusually large 
steel boilers. She is also fitted with Mudd’s patent evaporator. 
After the usual adjustment of compasses a trial of the machinery 
was made with perfectly satisfactory results, but as the steamer 
was required to arrive at Amsterdam at the earliest possible hour 
owing to the s.s. Zulu of the same line having been in collision, 
only a brief run was made. Messrs, W. Gray and Co, only 
received orders to prepare the vessel for sea on Friday afternoon 
—to take the place of the Zulu—instead of a fortnight hence. The 
captain, officers, engineers, crew, and firemen, stores, and coal 
to be got together ily from various parts of the country, but 
all was ready for sea by sunset on Saturday are. No bunker 
coal could be purchased owing to the Durham strike, so a sufficient 

uantity from the cargo of Scotch coal recently imported by 
Ronee. Gray for their ag was put on board to take the ~~ to 
Amsterdam and London, Mr. H. A. B. Cole, under whose 
superintendence the vessel and her machinery have been built, 
with Captain Jefferies, the marine superintendent, represented the 
British and Colonial Steam Navigation Company, whilst Messrs. 
Baines and Williams represen the builders, The former 
gentlemen expressed themselves rr ee with the speed 
with which the vessel had been got ready for sea, and with her 
——— at sea. After the trial the Manica proceeded to load 

or the Cape of Good Hope, 

On Thursday, 5th inst., the s.s. Spray, lately launched by 
Messrs. Cumming and Ellis, —— and engineers, Inver- 
keithing, for Messrs. Ward and ‘Tupman, shipowners, Leith, sailed 
down the Forth on her trial trip. The vessel was taken out on 


ag sf for this purpose, but owing to the heavy gale blowing, 
’ 


the t so far as speed was concerned, had to be abandoned. The 
vessel’s sea-going qualities were, however, tested in an unmis- 
takeable manner, and she proved herself under the circumstances 
a thoroughly capable sea-going boat in all respects, On Thursday 
—the storm having then abated—after adjusting compasses, the 
os trials were run between the Inchkeith and Oxcar lights 
nfortunately, an easterly gale sprung up during the trial, and 
the possibility of the vessel attaining the guaranteed speed of nine 
knots with the heavy sea running was again put out of the question ; 
nevertheless, so ease | was this speed attained, that the owners 
unreservedly accepted the results as being fully up to the con- 
ditions specified, and expressed themselves satisfied with the 
vessel in all res It may be noted that the trials were run 
with a full deadweight cargo aboard, and with the vessel ready to 
tosea. The machinery, which was constructed by Messrs. 
A Cran and Co., engineers, Leith, gave every satisfaction on the 
run, a full head of steam was easily maintained duri the whole 
course of the trial, the engines working smoothly and without a 
single hitch. The Spray, which is the first vessel turned out by 
the builders from their shipyard at Inverkeithing, is of the 
quarter-deck type, with bridge and top-gallant forecastle, and 
water-ballast in fore peak, and is of the following moulded dimen- 
sions :—92ft. by 19ft. by 9ft. Sin, She is classed 100 Al at Lloyd’s 
both in hull and machinery,all the latest Board of Trade requirements 
being also fully complied with. The machinery is of the compound 
surface-condensing , having cylinders 14in. and 28in. by 22in., 
with steel return tube boiler, ——s at 1001b. pressure per 
square inch, and combining all the latest improvements in marine 
engineering. After getting stores aboard on Friday, the Spray 
roceeded down Channel early on Saturday morning for Scar- 
rough, her destination on this her first voyage. 
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May 18, 1892. 
———— 
AMERICAN NOTES, 


(From our own Correspondent.) 
New York, May 5th, 1892, 


vicorous efforts have been made within the 
few days to sell lots of Southern iron 
this market, but without success. Brokers 
sdk advantage of the combination in progress 
there to work off large stocks, Lg iron was 
ffered at 13°50 dols.; Southern No. 1 at 15 dols. 
ohne. 2at 14°25 dols.; spiegel at 23 dols., and 
ferro-manganese at 61 dols. American rods are 
offered in this market at 35 dols.; steel reels at 
30 dols. Shafting is selling on « two cent basis; 
nails 1°65 dols. The general situation of the iron 
and steel trades is said to be satisfactory, but 
this does not represent the feelings of manufac- 
turers in Pennsylvania or New York, Even 
should activity set in, a large amount of material 
will be sold at the present low prices. Any im- 
rovement which may come will not benefit the 
Fede for three or four months to come. But 
little railroad building has been undertaken. This 
year a very few railroad companies are doing any 
surveying. ‘This, however, does not mean any- 
thing, as all of the roads have had surveying 
rties out for years, and the whole country has 
surveyed and “ paper” roads built, so that 
when the time does come for active railroad con- 
struction, everything will be ready to go to work. 














NEW COMPANIES, 
Tas following companies have just been regis- 


- Minton's, Limited. 

This company was registered with a capital of 
£99,990 in £7 10s. shares to adopt and carry into 
effect two agreements, the first expressed to be 
made between Minton’s, Limited—the old com- 

ny—and T. Minton and H. M. Robinson, the 
iquidators thereof, of the one part, and Minton’s, 
Limited—the new company—of the other part; 
the second expressed to be made between J. F. 
Campbe!l of the first re Minton’s, Limited— 
the new company—of the second part, and 
Minton’s, Limited—the old company—and T. 
Minton and H. M. Robinson, the liquidators 
thereof, of the third part ; to acquire all or any 
of the pot works, china, earthenware, and glass 
manufactories, and other buildings, lands, houses, 
shops, and other premises of the company of 
Minton’s, Limited, now in liquidation, and gene- 
rally to carry on business as manufacturers of and 
dealers in china, porcelain, Parian, earthenware, 
stoneware, and other ceramic wares, bricks, terra- 
cotta, tiles, and other wares of a like description, 
and glass and other vitreous articles, The first 
subscribers are :— 


8 
J. F. Campbell, Woodseat, Uttoxeter, Staffs. .. 
H. Minton-Senhouse, Barlaston, Stoke-on-Trent 
8. Minton-Senhouse, Fairhead, Putney.. .. .. 
T. Minton, 28, Walbrook, F.C... .. . 
H. M. Robinson, Stoke-on-Trent 
G. Leason, Stoke-on-Trent .. 
L. Arnaux, Stoke-on-Trent.. 


The number of directors is not to be less than 
three nor more than five. Qualification, £1000. 
The first to be elected by the signatories to the 
memorandum of association. No remuneration 
specified. 


tt et et et et et 





Ordnance and Casting Syndicate, Limited. 
This company was registered with a capital of 
£30,000, in £1 shares, to acquire the undertaking 
of the Ordnance and Casting Syndicate, Limited 
(incorporated in 1891), in accordance with an 
agreement expressed to be made between the 
above company of the one part, and the present 
company of the other part, generally to acquire 
patents of any description, and to develope and 
turn to account the same in such manner as the 
company may deem expedient. The number of 
directors is not to be less than two nor more than 
five. The first are J. E, Bott, S. Dronsfield, and 
T, Taylor. Qualification, £100. Remuneration 
to be determined by the company in general 
meeting, 





_ Webb's Oxygen Syndicate, Limited, 
This company was red with a capital of 
£2007, in £1 shares, to carry into effect an - 
ment made between G. Webb, sen., and G. Webb, 
jun., L, Terrey, and G. H. Rayner, of the one 
part, and this company of the other part, and 
generally to carry on business as manufacturers 
of oxygen and other gases. Most of the regala- 
tions contained in Table A apply. 





Iron Bridge Gas Light Company, Limited. 
This company was registered with a capital of 

, in £7 shares, It was originally consti- 
tuted by deed _of settlement on December 31st, 
1888, and registered as a limited com any on 
April 29th, 1892, The objects are sufficiontly 
indicated by the title. 


Pneumatic Projectile Syndicate, Limited. 
This company was registered with a capital of 
£30,000 in £1 shares to carry into effect an 
agreement expressed to be made between the 
Pneumatic Projectile Syndicate, Limited—incor- 
porated in 1891—of the one part, and the present 
company of the other part, for the acquisition of 
the undertaking of the old company, and to 
develope and extend the said business in all its 
branches, 
The number of directors is not to be less than 
ne nor more than five. The first are J. E. 
r tt, S. Drousfield, and T. Taylor. Qualification, 
Remuneration to be determined by the 
company in general meeting, 





Newman and Owston Peat Moss Litter Company of 
3 Ireland, Limited, 

‘ This 9 | was registered with a capital of 
10,000, in £1 shares, to carry into effect an 
mae expressed to be made between R, 
ofmann and H. Oviatt of the one part and this 
company of the other orb and generally to carry 
te usiness as moss litter producers, manufac- 
‘urers, importers, and merchants. 
Pre number of directors is not to be less than 
. Tee nor more than five, The first to be elected 
re the signatories to the memorandum of associa- 
on, Qualification, £100. Remuneration, £200 
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THE PATENT JOURNAL. 
Condensed from “ oe eye Oficial Journal of 
atents. 





Application for Letters Patent. 


*,* When patents have been “ communicated” the 
name and address of the communicating party are 
printed in italics. 


26th April, 1892. 


7834, Beamino Apparatus, J. J. Ziihner-Mésli, Man- 
chester. 

7835. Woopen Leos, F. Wyatt, London. 

7836. Raitway, &c, Tickets or CHecks, P. W. May, 


on. 

7887. Bep Coverina, O. Hass, London. 

7838. Automatic Raitway Station Inpicator, J. C. 

H. Greaves, London. 

7839. Sewers and Drain Pires, 8. E. Babcock, 

London. 

7840. Sprynine Rings and Trave uers, C. H. Chapman, 

London. 

7841. UmBreias, R. 8. Whitcomb, London. 

7842. Keepinc Casn Accounts, W. P. Thompson.—( WV. 

Brnst, Uniled — 

bag» [mae and Setrinc Saws, J. H. Landis, 
mn 


on, 

7844. Car Brakes, F. Williams, Liverpool. 

7845. Memoriats of Deceasep Persons, L. N. Worth- 
ington, London. 

7846. Bunos or Stoppers for Casxs, A. Allen, Liver- 


pool. 
7847. Correz-pots, &c., G. L. Blanchet, London. 
7848. TrEaTMeNT of Waste Propucrs, E. Barker, 


ve 
Maus, &., W. H. Reed, 


7849, 
London, 
7850. Maxine Mortar, E. T. Warner and J. F. Curry, 
London. 
7851. UMBRELLA Frames, C. B. Macneal, London. 
7852. ConTROLLING the Suppy of Air to Furnaces, 8. 
Oates, London. 
7858. CONTROLLING the Suppty of Arr to Furnaces, 8. 
ates, London. 
7854. TORPEDO APPLIANCE for Cuttinc Derence Nets, 
A. K m, London. 
= — Seaen FW Golby i pg ) 
. Dritt Presses, F. W. 7 . Blanc, France. 
aga and F. Candy, 


mdon, 
7858. EvecrricaL Contact Devices, M. Binswanger, 
London. 
7859. Wuee.s of VeLocirepss, E. Siltberg, London. 
7860. TRANSMITTING Motion toENDLEss Banps, J. Joyce, 


London. 
7861. Fause Currs for Lapres' Wear, M. Wilson, 


ndon. 

7862. HovsgHotp Kerrves, M. Wilson, London. 

7868. Preserve Can Openers, M. Wilson, London. 
7864. PRoporTIONAL Meters, F. E. Youngs, London. 
7865. a Lamp Guasses to Lamps, H. Defries, 
mdon. 

7866. Sawinc Macuines, C. A. D. George and H. 
Harding, London. 

7867. COLLAPSIBLE MANGER for Animas of DRavGHT, 
A. de Rossi-Gallico, London. 

7868. ‘‘In anD Out” Stranp, F. Middleton, London. 
7869. Manuracture of Lapres’ Hose, E. M. Rising, 
London. 

7870. VeLocirepes, J. Ketchum, London. 

7871. VeLocirepes, J. Ketchum.—(H. M. Smith, United 


ANUFACTURING 


7857. Hypravtic Cement, A. 


States.) 
7872. MacHing-MADE Kwyitrep Fasric, O. Zimmerli, 
mdon. 
7878. Hyprostatic ScaLes, M. W. Newton, London. 
7874. Sarety Bank Caeques, M. A. Drew, London. 
7875. Satcuer Frames, H. H. Lake.—(@. Bernheim, 


United States. 

7876. VenicLte WHEELS, J. Ridge, London. 

7877. Borriine of Liquips, H. H. Lake.—(W. Painter, 
United States.) 

7878. Limit Movement of CHANDELIERS, A. J. White, 
London, 

7879. Cranes, J. Vanes, London. 

7880. ApvERTISING, &., AppaRaTus, C. 8. Jenkins, 
London. 

7881. Stems of Pires, J. M. Jacobs.—( Messrs. W. B. 
Haas and Co., France.) 

7882. Cowt for Draawine Orr Gas or Arr, M. Goodwin, 


ndon. 

7883. Rotary Enorves, D. Jones and R. H. Irish, 
London. 

7884, FacititaTinec the StartING of VeHIcLEs, J. For- 
tier, London. 

7885. CENTRIFUGAL Pumps, J. E. Lawrence, London. 

7886. Sprixninc Frames, F. Bliimel, London. 

7887. Spootinc Macuing, OC. Simon, London. 

7888. DistrLuaTion of Coat, J. H. W. Stringfellow, 
London. 

7889. Finisninc Hats, 0. Simis, London. 

7890. VenTiLators for Hats, M. F. W. Kochner, 
London. 

7891. Comprnation Ruc, A. T. Fisher and 8. Adie, 
London, 


27th April, 1892. 
> pe Purp, F. L. and R. L. Roeckner, 


ndon. 

7898. CLasp Knives, H. E. Criddle.—(A,. H. Russell, 
United States.) 

7894. Fisuine Rops, G. W. Elliott, Heeley 

7895. Pavine Tries, T. P. Baylis, Redditch. 

7896. Saw-seTTinc APPLiaNncE, E. Prestage, London. 

7897. Preparinoa Fisrovus Susstances, G, V. Priestley, 


8. 

7898. PorTRAITURE by Puotoorapuy, J. C. Cox, 
Dundee. 

7899. Rine for Sprnninc Frames, C. Barstow and W. 
H. Knowles, Halifax. 

7900. Settinc Domestic Grates, J. L. Major, Scul- 
coates. 

7901. Door Curtains, J. R. Charlton, Isle of Wight. 

7902. ComBrnation Bit, G. L. Wilson, London. 

7908. Putiey, G. L. Wilson, London. 

7904. Lockine Prats, G. W. Wilson, London. 

7905. Braces, E. Roberts, London. 

7906. Castine TaBLes, H. C. Bull, Liverpool. 

7907. Eaves Gutters, W. R. Pryke and W. Palmer, 


London. 
7908. Hicu-speeD Enoines, G. Hookham, Birming- 


7909. GALVANISING ALumrinium, G. Wegner, Glasgow. 
7910. WHeets of Bicycies, F. Skevington, Birming- 


ham. 
ae for Irons, J. A. and S, Perks, Birming- 


7912. Cover for Books, P. H. Seargeant, Birmingham. 
7918, ow Brakes, B. Waddington, Winger- 
worth, 

7914. WEATHER Grass, F, R. Baker, Birmingham. 
7915. Errcrric Switcues, A. W. Isenthal, London. 
7916. Automatic Coup.ines, J. Taylor, Glasgow. 
7917. Pap.ocks, H. A. Allday, Birmingham. 
7918. Strap Fork, J. Crumblehulme and W. Miller, 


ndon. 
= See for Sunken Vessets, R. A. B. Fell, 


on. 
7920. Stzam Pistons, J. Oldham, Manchester. 
7921. Borine STERN Tubes, J. Oldham, Manchester. 
. Rorative Apparatus, J. ©. Fellner and C. 
Ziegler, London. 
7923. Reau.aTinc the Pressure of Gas, W. Foulis, 


G Ww. 

7924. WaterPRoor Bossins, E. T. Whitelow and W. 

» Manchester. 
7925. SECURING MENTHOL Congs, T. D. Vint, Hastings. 
. Drrect-actinc SypHon CisTern, J. Alston, 

Motherwell. 

7927. Hinces, J. H. Cartland, Birmingham. 

7928. DeracHaBLe Hanpuzs for Ourtery, W. Cross- 





er annum; after ent of 20 per cent, 
vidend, £400 per aunum divisible, °° 


ber oon for VeLocirepes, W. L’Estrange, Man- 
chester. 

7930. CasH Titus, G. R. Stokes and Co., and G. R. 
Stokes, London. 

7931. Meratuic Wire Mats, J. Nichols, Birmingham. 
7932. Fastener for Scarves, L. Meohting, London. 
7938. PerForaTine SHeets of Parer, J. N. Parkinson, 
Manchester. 

7934. Cover and Sreve for Dust Bins, W. Eatwell, 
West Ham. 

79385. TeLerHones, D. Marr, Manchester. 

7936. Teat Cups of Mitkinc Macuives, A. Shiels, 


ndon. 
7987. Eworavinc Metat Cyiinvers, D. McDougall, 


ndon. 
7938. Vacuum ConTROLLING Apparatus, A. Shiels, 
London. 
7989. Cuarn O11 Freeper, C. Clarke, Plumstead. 
7940. Macuines for Dicornc Potatogs, &., J. Holt, 


Lymm. : 

7941. Macuinery for Cutrine Strong, P. C. Gérard, 
ndon. 

we ane Morton, J. Lennox and W. McNaughtan, 
g- 

7948. SuppLyino Stream, A. R. Sennett and J. Durie, 
London. 

= — Macuives, A. R. Sennett and J. Durie, 


don. 
7945. HALLiARD Wincues, J. Wotherspoon, London. 
7946. CHECKING BILLIARD Markers, J. T. Calland, 


verpool. 

7947. Vatves for InrLaTinc Arr Tires, W. Stelfox, 

Manchester. 

bag — or Typewritinc Desk, 8. 8. Parry, 
ve’ lo 

7949. Fastener for Sasues, &c., F. H. Fortescue, 


mdon. 
7950. Automatic Lamp ExtincuisHer, G. Bathgate, 


mdon. 

7951. Water Gavuces for Steam Borers, G. A. Farini, 

London. 

7952. Fire Escapes, J. H. Kennedy, London. 

7953. Lirgsoats, R. Messina, London. 

7954. OpgraTinc CiuTcH Covupiines, J. 8. Adams, 

London. 

7955. CLosinc a VEssEL as a Biscuit-Box, OC. Dresser, 
London. 


mn 
7956. Drivinc Cycies, W. Smith, London. 
7957. AUTOMATICALLY Stoppinc Trains, A. Stuyck, 


ndon. 
7958. Propucinc Potassium PHospHates, H. Precht, 

mdon. 
7959. ADJUSTABLE DRAWING TaBLE, &c., W. Cochrane, 

London. 


on. 
7960. BurRinc and Nappinc ATTACHMENT, H. Eddishaw, 
London. 

7961. Exvectric Circuit CLoser, G. W. Price, London. 
7962. Fountain Pen, B. K. Dorwart, London. 

7963. Pump Attacument, C. A. Harrison, London. 
7964. Piums Levet, O. B. Fuller, London. 

7965. Guipe for Stamp Mixs, E. Major, London. 

7966. Atrgerinc the Tone of Musica INsTRUMENTS, 
J. Damm, London. 

7967. Compounp Stream Encines, W. ©. Church, 


London. 
7968. Macuine for Ruspinc Seep from the Husks, 
. Clarke, " 
7969. Means for Hotpine Oars, &c., in Boats, F. J. 
Toole, London. 


7970. Cxuet, J. A. Forrester, London. 
7971. ApvsusTiInc WINDOW CASEMENTS, 
London. 

7972. Tampinc Bore Hors for Biastine, H. Johnson 
and H. Gibbs, London. 

7978. Pavinc Bricks or Biocks, J. Hamblet, jun., 


D. Osborn, 


London, 
7974. Drive Motion of Stream and other ENGINEs, 
F. Woolhouse, London. 
7975. Stamp Bartrerizs, T. A. Burrows and H. Mar- 
tienssen, London. 
7976. Ruiinc Pen, P. Williams, London. 
7977. Rock Dritis, H. Pidot, London.—(C. Taverdon, 
France.) 
7978. Expiosives, C. H. Curtis and G. G. André, 
London. 
7979. NARCEINE - SODIUM - SODIUM - SALICYLICUM, E. 
Kauder, and L. Merek, London. 
7980. ApsusTinc the TemprratuRE of Stream, H. 
McPhail, E. Simpson, and C. H. Simpson, London. 


7981. Exrraction of NITROGLYCERINE from WasTE 
Acips, J. Lawrence, London. 

7982. Creaninc Lapies’ Corsets, T. Field, sen., 
London. 


7983. Gas, P. Dvorkovitz, London. 
7984. Wire Carp GRINDING MacHINERY, E. A. Cowper, 


London. 
7985. Piaster Casts, E. Edwards, London.—(L. Ernst, 
German: 


y:) 
7986. Fitters, W. BE. Caddell, London. 
7987. Smoxrne Pipgs, 8. Shields, London. 
7988. Hyprav.ic Toors Brusx, W. Addis, London. 
7989. SusPenDERS for GaRMENTS, A. Dubois, London. 


28th April, 1892, 
7990. PaorocraPHic Dark Swipes, F. H. Ibbetson, 


London. 
7991. Sure Vatves for Steam Enornes, J. Dewrance, 


Dat 

7992. Gotr Civs, T. Carruthers, Edinburgh. 

7993. TayLor’s Spiit Pirk Prorecren, W. P. Taylor, 
London. 

7994. FounTAIN Pens, G. H. H. Clement, London, 

7995. Cuarcine Gas Retorts, J. P. Bayly, London. 

= Lever Curr, W. Hodgkinson, Nottingham- 
shire. 

7997. Ferric Cxaiorinpg, H. C. Bull, Live: 1. 

bag = Dratn and Sewer Pirzs, J. 8. Handley, Shrews- 


ury. 

7999. CoLLAPsIBLE Boxes, M. Edgar, Glasgow. 

8000. Mirrors, A. L. Gardiner, Sussex. 

8001. Bearinos for CRANK Suarts, J. H. Hargreaves 
and G. F. Hill, Glasgow. 

be FLowerR-pots and FLOoOwErR-vasEs, C. Laight, 


8003. Jar CLosurEs, F. Guilleaume and E. Goltstein, 
London. 
8004. Lip Fasteners, F. Guilleaume and E. Goltstein, 
London. 
8005. WinpInc and Gassinc Yarns, H. B. Arundel, 
London. 
8006. Derrick Crangs for Steam VESSELS, P. W. Tait, 


gn 
8007. Miners’ Lamps, J. Prestwich and the Protector 


Lamp and Lighting Company, Ld., Manchester. 
8008. Inrants’ Frepinc Bortries, &c., T. Egginton, 
Manchester. 


Seen, W., J., and W. Hulme, jun., Man- 
chester. 
8010. TorPepo for STRANDED Suips, E. H. le Breton, 
ae. 
8011. Kry-soLe Prater, C.S. Hunt and W. A. Spall, 
mdon. 
= a Trees, &c. T. J. and J. D. Harrison, 
ve 
8013, * -cemeaes Macuings, &c., W. Rawcliffe, Liver- 
poo! 
8014. Topacco and other Pirgs, J. Robson, Hands- 
worth. 
~— Consuminc Smoke in Furnaces, &c., W. Lees, 
fax. 
8016. Lamps and Lanterns, W. G. Hadley, Birming- 
8017, Sups’ VenTILaToRS T. Bremnex, Glasgow. 
8018. Boox-rest, W. H. Houlden, Sheffield. 
8019. Fastenincs for Gioves, W. E. Hickling, 
icester. 
8020, Regtinc Yarns or Tureaps, J. H. Stott, Man- 
chester. 


8021. Extension Lappers, G. Bray, London. 
8022. Hoists or BLEvaTors, J. Musgrave and W. Hill, 





land, Sheftield. 


om Fixpinc Sups’ Course on Cuart, A. Jefferson, 
mn 


m. 

8025. FoorBaLts and Arr CusHions, W. McLauchlan, 
Manchester. 

8026. Comn-rreED Mecuanism, J. Steele and J. W. 
Brierley, Manchester. 

8027. Governor for Daivinc Mecuanism, P. Lochmann, 


ndon. 

8928. ATracHinG Lamps to Venicues, &c., W. Whiston, 
London. 

8029. Sappzs, J. H. Anderson, Glasgow. 

8080. Cork or Stopper for Botries, W. Browne, jun., 
kstown. 

8031. WasHinc or Ruspinc Boarps, W. Sandbrook, 
Birmingham. 

8032. Looms for Weavinc, G. Parkington and J. 
Hindle, Halifax. 

8033. STEEL-FACED Evastic Ting for Carriace WHEELS, 
J. U. Burt, C. T. Wilkinson, and A. A. Timbrell, 
London. 

8034. Destrovine, &., Gases and Fumes, E. Marsh, 


8. 

8035. Lupricators, J. A. Morris and W. T. Hatch, 

Manchester. 

8036. Bricks, H. Warrington and H. J. Warrington, 

London. 

8037. Brace Ho.per and Trouser ATTacaMent, J. H. 

Keates, Birmingham. 

8038. Lamps, W. Davies, Birmingham. 

8039. a SHORTHAND and Nore Books, J. C. Fish, 

ndon. 

8040. ConstrRucTING Winpow SasHes, G. Meager, 

London. 

a» TeLecRAPH Copes, 8. D. Williams, Newport, 
on. 

8042. Game, H. J. Ramsay, London. 

8043. Propucine Autoryres, E. Albert, London. 

8044. Dress Stays, H. H. Lake.—(M. P. Bray, United 


States 
8045. SELF-INKING INDEX Macuine, C. Burnham 
London. 
8046. ELectricaL Mrasurino InstruMENTS, H. C. L. 
Holden, B. M. Drake, and J. M. Gorham, Erith. 
8047. Warer-TIGHT Packine Casxs, A. C. Moore, 
London. 
8048. ApvERTISING Kiosks, J. Wratitsch, London. 
8049. Fixinc Knives to Hanpies, E. Hammesfahr, 
London. 
8050. Corrucatep SHeer Metau Pipes, O. Imray.— 
(W. J. Plecker, U. 8.) 
8051. Uritisinc Wave Forces, Transportaktiebolaget 
for Lefvande Fisk, London. 
8052. TA-RA-RA-BOM-DE-AY Dott, C. 8. F. Mellor, 

London. 
8053. Reapmnc Macuines, F. T. Clear, London. 
8054. Cuttivatinc ImpLements, F. T. Clear, London. 
8055. CiGarEeTTEe Papers, C. Shurey, London. 
8056. MaTHematicat Scaues, T. G. Worbey, London. 
8057. BittianD CHALK Cup, M. J. Harris, and J. D. 
Collins, London. 
8058. WaTeRPROOF GLoves, 8. East, London. 
8059. Cicar Boxss, C. F. Pond, London. 
8060. Non-aLcoHoLic ALE, J. Chesmore, London. 
8061. Gear for GREENHOUSE LicHTs, E. Newton, 


London. 
8062. Macutne for Givine Exectric Sxocks, G. Bryant, 
London. 
8063. Funnet for Caeckise Waste in Liquips, F. A. 
Pou! and F. 8. , London. 
8064. Tareap-coaTine of ELEctRic wires, W. A’Court 
G. Birkin, London. 
8065. ComBinepD SHow and Stock Casz, J. G. Grant, 


London. 
8066. Cuntaris Pores Over Rinos, W. E. Bryan, 
on. 
8067. PHorocraPaic CAMERAS, 8. W. Rouch, London. 
8068. AUTOMATICALLY CHANGING ADVEKTISEMENTS, A. 
Douglass, London. 
8069. Sincte Dovsie-actinc Ret, J. Copeland, 
Wellington. 
8070. Pianes, J. Mitchell, Auckland. 
8071. Poor - siock for Carriaces, R. C. Taggart, 
London. 
8072. BrEEcH-LoapiInc Suxort-cuyn, G. 8. Bartlett, 


ndon. 
8073. RecisTerinc Numbers of Persons, D, L. Tower, 


ndon. 
74. Rorary Steam Enoine, M. J. Mapes, London. 


29th April, 1892. 


8075. Razor Renovator, C. W. Formby, Maldon. 
8076. Caimney Cowss, T. itehead, Liverpool. 
ba ee Pump and Vatvgs, J. Reid, Cumber- 


8078. Fre Ranoes, H. Leggott, Bradford. 
8079. Conveyor for Carryinc Coat, D. Westlake, 


wansea. 

8080. ManuracturRe of FvueL, &c., D. Westlake, 
Swansea. 

8081. Dress SusPENDER ATTACHMENTS, J. Baker, Bir- 

ig: 

— Certain Fixss, J. L. Stewart, Brad- 

8083. ELecrricaLLy Heatixc Iron, J. O. Dale, Bir- 

8084. - MBINATION CHairR Covcn, J. Pullein, Black- 


poo 

8085. Preumatic Tires, T. Warsop, Nottingham. 

a Tires for Cycte WHeeEts, P. J. Baker, Stroud 

reen. 
8087. Risinc Hinge, F. W. Bergmann, Liverpool. 
8088. ATTACHING Taps to Casks, &e., H. Tucker, 
Attleboro. 
8089. CLocks and CLockwork Mecuanisy, A. Steker, 


verpoo! 

8090. ELecrric Currents, J. W. Wignall, W. Hirst, 
and J. Smith, Manchester. 

8091. Scurcninc Macuines, B, F. Byrom and J. 
Hopkins, Manchester. 

8092. Rorary SHELLs and other Provecties, J. E. Bott, 


mdon. 

8098. BLank for Cover Protectors, W. B. Harison, 
London. 

8094. MANUFACTURING FIRELIGHTERS, J. Finey, South- 
ampton. 

8095. Drivinc CyLinpers for Macurness, W. A. Holt, 
London. 

8096. MeasurnING Orr RoLLeD Goops, A. J. Wood, 
London. 

8097. Furnace for GENERATING Hzat, J. Blum, Man- 


chester. 

8098. Dritts of Borrmyse Macuines, G. W. Elliott, 
Sheffield. 

8099. Gas Enoine Starters, F. W. Lanchester, Bir- 


mingham. 
8100. Tacs or Lasets, E. W. Allen and H. J. Davies, 


8101. Fisa-Hooks, H. R. Sayce, Bristol. 
8102. Securinc Corps, Srrines, &c., R. Mustard, 


Walsall. 

8108. Makinc WaTERPROOF Fabrics, I. Frankenburg, 
Manchester. 

8104. Makinc WatErproor Fasrics, I. Frankenburg, 
Manchester. 

8105. Gotr Bac and Rest, C. S. Sandeman, jun., 


mdon. 

8106. Cart for SpreapiIne Sotip Manvurz, H. Slater, 
London. 

cae of Hor Water, G. Lee, South- 


port. 
> : es ArticiEs, J. W. Davis and J. O, Evans, 


mdon. 
$109. Git Boxgs, T. hy and J. Scott, Halifax. 
8110. Tra, D. J. Playfair, Glasgow. 

$111. PLantnc Woop Pavement, R. I. Ward, London. 
8112. Gas Generators, T. D. Rock, London. 


8118. Steam Enorngs, J. R. Thomson and J. G. Dun- 


lop, Glasgow. 
8114. Journat Lusricators, J. Liddell, Glasgow. 
8115. Posts for Carryinc Exectric Wires, J. B. 





London. : 
8028. Rotter for Piuse Looms, &c., G. A. Binns, 
London. 





Millar, Glasgow. 
as Prorectinc Macuinery, T. Farrington, Tulketh 
row. 
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ae 

ye ~~‘ aoe Overrtow Arm, J. Harris, o-. paar aon, E. Sn a ot . Soaet, os SELECTED AMERICAN PATENTS. op a a cos _~ ba ioe att, 28 tet 
m eTY CANDLE Lamp ountain, on. ‘0 n a machine for grinding and 

§1 8 .— Macuines, W. Cliffe and J. Mackie, | 8222. Dynamo-ELEcTRIC Macuines, W. C. Rechniewski, From the United States! Patent Patent Office Official Gazette, | tubes and bars, the combination, with the Polishing 


Halifax. 

8119. Auromatic Switcg, W. J. Ward, jun., Newcastle- 
on-Tyne. 

8120. Minuine Macuinsry, A. G. Brookes.—(J. Becker, 
United States.) 

8121. Rermine Metats, A. Brin, London. 

=> - — aren Bricks and Sronss, H. Jédicke, 

8123. Maxcracre RING Merat Batts, E. G. Hoffman, 


8124. —_—_ CuamBer for Drains, R. H. Border, 
London, 
. Stawparps, J. E. Shepherd, Hartpury 
26. Sewinc Macutes, G. Prince, London. 
. Evectri¢ TELEGRAPHs, 8. Evershed, London. 
. Excrves, W. Hornsby — R Edwards, London. 
ConstRucTION of ups, T. G. Normanton, 
Barrow-in-Furness 
== sag: eee of Vesszts, D. G. Davies and R: 
Tae London. 
8131. THREADING NEeEp.&s, J. Darling and W. G. Blow, 
London. 
8132. Sae.is, H. Allen, London. 
8133. ImproveD ArtTicLEe of Foon for Pouttry, W. C. 
Hodgkinson, Liverpool. 
8134. Knrrrep Rispep Fasrics, H. and A. Langdale, 
London. 
8135. GuLLy Biock, E. Parkinson, Manchester. 
a Sxivine Macurngs, W. R. Mudd and A. Pochin, 


don. 
8137. Tamstes, O. Imray.—(J. a Cape Colon: 
— ee mage ty Spoons, J. i Landon. od 
‘OPs, Imra; J. Barna, Co Colon q 
~~ Sranrin Ga a H. W. its Cape Cot te 
F. Hutchison, London. 
EXTRACTING Stumps, &c., T. and A. Pinard, 


London. 
8143. TEACHING ComBrnaTion of Numpers, E. F. Cowan, 
ndon. 
8144. Sream Borers, G. Zahikian, London. 
8145. ARTIFICIAL LicHT PHoTocRAPEY, Cc. E. Elliott, 


— 
Si4l. Car amen © 
8142. 


mdon. 

8146. Caxote Hotper for Carriages, &., A. Giles, 
ni 

8147. Frower Scissors, W. J. Davy, London. 

8148. WasHInG Macurnzs, J. Pickering, London. 

8149. Soap Disn, G. Edwards, London. 

= > INTERNALLY SrorrereD Borries, E. Weavers, 
mdon. 

8151. Ear Curative Device, E. Owen, London. 


”_. en, T. Lassig and A. Pfretzschner, 
mn 

8153. SHoz Fastenincs, P. Jensen.(M. Weber, 
Switzerland. 


8154. Fiat Brusues for Ware Wasuine, J. Hardwick, 
Bradford. 

8155. DistrLtinc Apparatus, J. Bonnoure, London. 

8156 Pocket Pipe CLEansr, W. J. Tasker, Bradford. 


30th April, 1892. 

8157. Putuey for Sashes of Bay Wixpows, W. Tithecott, 
Cardiff . 

8158. RecuLatinc the Spzep of the Detvinc WHEx1 of 
Enotes, R. C. Wilford, Leeds. 

8159. ComBustion of Fug., R. Marshall, London. 

8160. Mixine Wueat, M. J. Mayhew, London. 

8161. Construction of ——_ J. Mackie, Reading. 

8162. VentiLaTinc Hats, J. Seargeant, Stockton-on- 


Tees. 
8163. OPENING AERATED WaTER Bortries, W. Gaunt, 
Bradf 


8164. — for Hot Waren, &c., Pirss, B. Russell, 
ndon. 

8165. Evecrric Merers, F. V. Andersen, Catford. 

8166. Pararrin Lamp Burners, I. Sherwood, jun., 
and F. Sherwood, Birm: 

8167. AUTOMATIC VALves for STARTING Pumps, T. 
Witter, Manchester. 

8168. ATTaCHMENTS for Dress SuSPENDERS, H. Halladay, 
Birmingham. 

8169. Dressinc of Fiax, C. C. Cotton, Glasgow. 

8170. BLEAcuING CoTTox Prece Goons, J. Aldred, Man- 
chester. 

71. Sauntine Stace, J. Bennett, Leek. 

. Secr-actrinc Couper, J. Bennett, Leek 

. Unxcouper, J. Bennett, Leek. 
Corp DeTacHER and Siena, J. Bennett Leek. 

. Laxyp GrusBers, W. McCutcheon, eat 

5. Gotr-cLuss, R: L. Urq 

8177. TurnstILe, L. G. Knemeyer, Forest Pill. 
78. Avromatic VALV e, J. Rockett, Bristol. 

cm a J. G. Williams and J. Prince, Birming- 


8180. VEHICLE WHEELS, R. W. Huss, Liv 

8181. Lock-vup Device, J. E. Horning and E. D. Clapp, 
Manchester. 

8182. Spirit Lamps, E. Bennett, Birmingham. 

8183. MerHops of Construction of Surps, D. Holland, 


8184. Fittrerrvc Water, D. A. Rankine, Liv 1. 
8185. ManrpuLaTion of Macic LANTERNS, H. Simpson, 
Liverpoo! 
=. a CHairn and Carriacr, A. Rudolph, 
Da 
8187. PLovens, J. L. Wagener, London. 
8188. Macurine for Triwminc Srraps, G. Steinbach, 
London. 
8189. Foc-nory, D. H. Baker, London. 
8190. Icz-crEamM Macutng, P. Dutto, London. 
—" Guioves, E. 8. Ewens, G. H. Gould, and G. R. 
en, on. 
8192. PHorocraPHic Hanp Camera, H. Lashbrook, 


C. Schnippering, Lon- 


on. 

8194. PaoToGRaPHIc PRINTING Frames, C. Beck and F. 
O. Bynoe, London. 

8195. i and Pores for Burxps, E. Newton, 


8196. oo Licur Poxgs, B. Deakin and W. L. Spence, 
Manchester. 
8197. Mountines for Knozs of Docks, 8. Ballard, Bir- 
mingham. 
8198. LeatHeR Dressinc, B. Goldmann, London. 
8199. Dryer for Paints, B. Goldmann, ‘London. 
8200. Or Cooxinc Apparatus, D. C. Defries, London. 
S201, Governor for Steam Encrves, J. T. Marshall 


an igram, on. 
8202. nee, for BrruiaRD TaBies, F. R. Wright, 
ndon. 
8203. Sasu Fasteners, E. Hole, London. 
8204. Water Lirtinc, W. P. Thompson.—(C. Krafft, 
Germany.) 
8205. Ty. ~ WRITERS, H. P. Lavender and W. H. Thew, 
London. 
8206. CompreaTion Box, &c., W. W. Horn.—(C. Weiss, 
Onited States.) 
8207. MeTaLiic biock, W. and T. Hawkins and H. 
and W. H. Fuller, on. 
8208. CoIn-FREED Appartus, J. C. Plimpton, Liver- 


mdon. 
a CaRTRIDGE MaGaZINEs, 


poo 

8209. ArresTiInc Runaway Horsgs, J. Jendges, 
London. 

8210. SHoxzs for Horses, J. Schilling, London. 

8211. ConTRoLLIne E.ectricaL Enoines, M. H. Smith 
and T. P. Wilson, London. 

8212. Houprnc ExEcrric Corpuctors, M. H. Smith 
and T. P. W: » London. 

8213. Ca ELECTRIC Cowrpuctors, M. H. Smith 
and T. P. Wilson, London. 

— Cea Trres for Cycizs, F. J. M. Guillet, 


8215. Hay-makinc Macaines, W. N. Nicholson and 
W. Mather, London. 

8216. MeasurRinc VesseE.s, A. W. Ellis, London. 

8217. Soap TaBet, C. Kloeble, London. 

8218. Drivinc Mecuanism for Ve.ocipepes, C. E. 
Burton, London. 

8219. ToBacco Pipes, R. Tanner, London. 








France, 
“2nd May, 1892. ‘ 
8228. Tvpe-writine Macuine, G. T. Hough, London. 
8224. Avromatic Guns, C. Ricci, Erith. 
8225. Poriryine Muppuines, &c., J. H. Goodall, 
andon, 
8226. PorTaBLt Tastes, W. H. and C. L. Casson, 
Liverpool. 
8227. Bonsins, J. Dennis, Liverpool. 
8228. Openinc of Envecores, &c., P. A. Pepin, Folke- 
stone. 
$229. Dress-HoLpERs, G. T. B. Baker, Rirmingham. 
8230. Nut-Tappinc Macuines, J. K. Carter, Halifax 


8231. MecnanicaL Toys, G. Cole and C. H. Cole, 
London. 

8232. oe Pranorortss, G. J. Foulston, Bir- 
ming! 


8233. sy “GERMinatixa Bex«s, T. W. Wellington, 
Milton, near Lymin 

8234. Grinpine MILL for Putveristne Sart, W. 8. 
Petty, London. 

8235 Papiock Fastener for Bracevets, &c., W. H. 
Wilmot, Birmingham. 

i ENVELOPES CoMBINED with Letrer Paper, C. 
Baker, London. 

8237. Haurers for Horsgs, T. Hirst, York. 

8238. Automatic Carp Ferep:rs, W. J. Robinson, 


Belfast. 

8239. Opatine Key Coverino for Pianorortes, W. 
Saunders, London. 

8240. Friction Gearina, W. 8S. and C. R. Boult, Liver- 


$241. Hat Presses, W. H. Blackwell, Hooley Hill, 
near Manchester. 

8242. ELECTRICALLY Prope.iep Venices, F. A. Hasel- 
wander, London. 

8243. — Tires for Cycies, J. Goodman, Bir- 


8244. a and Dyerne Hanks of Yarn, E, and D. 
Sykes, ax. 

8245, Lusricatinc RoLLER Ax es, G. Ramsden and 
W. Walton. 


8246. Toy for Apvertisinc Purposes, G. H. Gidman 
and J. Dilks, London. 
8247. - and Srretrcuine Trousers, W. Reynor, 


Loni 

8248. Preventinc Smoke in es RNACES, J., P., and R. 
Ashworth, jun., Mancheste 

8249. RerusE Furnaces, B. D. Healey, Lancaster. 

8250. Cicar Lancer, G. Hydes, Doncaster. 

8251. Frre-zscaPe, J. t, Stockton-on-Tees. 

8252. sTERNS, V. Groom, Birmingham. 

8253. Pecs for Musica, InstruMENTs, J. Legge, Bir- 
mingham. 

8254. WHEELS, J. H. S s, Bir 

8255. Cases for FISHING chen A. W. Stratton, 
London. 

8256. Matcues, &c , G. W. Thomas, London. 

8257. Exrractine Gop and Sitver from Orgs, C. M. 
Pielsticker, London. 

8258. Supportinc Execrric Co-iectors, M. H. Smith 
and T. P. Wilson, London. 

8259. Frre-gscare, D. Lachaussée, London. 

8260. Wueexs of Crcies, E. W. Langford, London. 

8261. Hanp Loom, C. Barnard London. 

8262. CenTRiFoGAL Fans and Pumps, N. Chandler, 
London. 

8263. Pumps, J. C. Merryweather and C. J. W. Jake- 
man. London. 

8264. SrerILisep Butter, G. Miiller, London. 

8265. Sas or Suape Houper for Lamps, W. H. Ingall, 


+, 





8266. Soom, J. Sutton, London. 

8267. ELecrricaL Circuit Apparatus, F. T. Hollins, 
London. 

8268. EvecrricaL Steerinc Gear, G. 8. Grimston and 
A. H. Dykes, London. 

8269. DIALKYLISED META-METHOXY-META-ETHOXY and 
META-BENZYLOXY-PARA-AMIDO-BENZOPHENONES, 0. 
Imray.—{The Farbwerke vormals Meister, Lucius, and 
Briining, Germany.) 

8270. Makinc Azo CoLourtnc Matrers, 0. Imray.— 
(Farkwerke vormals Meister, Lucius, and Brining, 
Germany.) 

8271. Stopper for Borties and the like, P. Menz, 
London. 


8272. DENSI-VOLUMETRIC Meters, A. V. L. Bedout, 
London. f 
82738. Sprisc Hooxs and Eyes, J. C. Newey, 
ndon. 
8274. SaccHaRiFicaTion of Grain, &c., A. Walker, 


ndon. 

8275. Games, P. A. MacMahon and J. R. J. Jocelyn, 
London. 

8276. Makino a Mixture of Hyprocaoric Acip, Gas, 
and Arr, La Société A. R. Pechiney and Cie., 
London. 

8277. Encuves for Ain Currents, &c., F. W. Stoker, 

on. 

8278. PortaBLe WaLt Bracket for Lamps, J. Milne, 
Glasgow. 

8279. AppLyinc Gas Bacs to Marys, J. Milne.—(Z. 
Borias, France.) 

8280. Iron, E. Bonehill, London. 

8281. SPRING FRAMES for Bicycies, A. J. Boult.—(B. 
Naap, Germany.) 

8282. ADVERTISEMENTS of PusLic Utiuity, N. A. Shib- 
aa’ London. 

. Saears for Currinc Metat, W. T. Cleveland, 


8284. SIGNALLLING on Raitways, &c., W. Grimes, 
on. 

8285. Stoppexinc Borties and VesseExs, W. G. Potter, 

8286. Consrructine, &c., Fire-arms, A. 8. V. Walker, 
Canterbu 


ry. 
8287. Enorve of War, A. 8. V. Walker, Canterbury. 
8288. Puriryinc Meta.s, N. Lébédeff, London. 

8289. Coup.ine for Suarts, G. F. Redfern.—(H. Par- 
kinson, A. D. Dobson, and EB. A. Lister, Australia.) 
— Sa for Fitrertmnc Breer, H. Gehrke, 

di 


on, 
8rd May, 1892. 
8291. Arc Lamps, J. W. Ewart, London. 
8292. ArtiriciaL Stone Biocks, G. M. Graham, 
on. 
a * ee Pire and Cicar Howper, W. 8. Smith, 
lax. 
mes L’cut ADVERTISEMENT, J. C. B. Taylor, 
= PATENT Sritz and Vent Pec, A. Moore, Bir- 


8296. ,  —_— A. Fyfe, Dundee. 

8297. WHEEL FELLoEs and TrREs, J. Hebblewaite, 
Manchester. 

8298. Gas Recutator, W. Phillips, London. 

8299. CrouciBLe Furnaces, E. A. iS aoa, Liver- 


pool 
8300. Nappine CLots, J. H. Stone, London. 
8301. Surpz Drive, A. Knights, Cardiff. 
4 Tanoet, F. E. N. Mercier, Manchester. 
8303. MoIsTEwrxa the Gum of Envevores, E. L. 
- y and E. I. Rice, Manchester. 
—oo on Rattways, H. F. Spencer and 
7 Zohra! on, 
8305. neta the Propuce of Trees, &., R. H. 
Courtenay, London. 
8806. MoorIne Arranarus, W. Thompson and D. 
Dishart, London. 
8807. CusHion Packinc from Paper, J. Mardon, 
Bristol. 
8308. Car Coupiines, D. U. Graveline, London. 
8309. Revo_vinc Tower Fortirications, T. R. Timby, 
London. 
8310. Piano Actions, B. J. B. Mills.—(L. C. Merkel and 
F. C. Mersman, United States.) 
8811. Pockets for Bittiarp Tasies, A. R. Sennett, 


8812. Rat Jomnts, W. L. Wise.—(F. H. Heath and W. 
H. Hayes, United States.) 





469,747. Corr Seat ror or Pier Frasks, R. Morgan 


Bellev 
Claim. a) The combination, with 
shaft ard one or more core seat 
shaft and adapted to 
core seats into 
moulds, substan 
(2) The’ combination, with a pi 
or more core seat bodies 


rotate therew! 


469, 77 


ue. Ky.—Filed March 26th, 1891. 


a pipe flask, of a 


bodies carried by the 


ith to bring the 


men’ . centres ! Ag 
as and for the purpose spe 
4 flask, of a shaft, one 
ied by the shaft and 








adapted to rotate therewith, and means for locking 
the core seats in por ——_ as = for = 
pu specified. (8 e com on, with a pipe 
ask, of a shaft, one or more core seat bodies mounted 
upon and revolving with the shaft and having curved 
surfaces, and a bead ring or flange pattern havin; wtfally 
bearing surface pene rons af curved, substan 
escri 


as and for the purpose 
469,813. Larue, C. G. Dahigren an 


d J. H. Svensson, 


Goteborg, Sweden.—Filed January 19th, 1891. 
Claim.—In a lathe, the combination of the live 
spindle e, adapted to receive and revolve a blank 


gears zt 
wheel z!, gearing with said wheel =? 5 


46 9813] 








25, spur wheel 22 thereon, spherical 


2, shaft d, keyed to 


said wheel zl and movable back and forth therein, 
universal joint c, and shaft a, with rotary cuttin, 


tool B, said tool having 
adjustable rest block 6, 


equidistant blades an 


said shaft a, the 


» carrying 8a) 
whole substantially as and for the purpose set forth. 


469,820. 


REGENERATIVE Hot-BLast Stove, G. W. 


McClure and C. Amsler, Pittsburg, Pa. — Filed 


June, 5th, 1891. 


Claim.—(1) "In a hot-blast stove ey amend an outer 


roofed shell, an inner apertured shell 


ving @ crown 


separated from the outer roof, valved passages lead- 


ing into the inner shell, and valved 


leadin, 


g 
from the space between the roof and crown, substan- 


tially as and for the purposes descri 


bed. (2) A hot- 


blast stove comprising an outer roofed shell, a valved 














stack-flue leading therefrom, an inner concentric 


shell having a se} te crown, a) 


pertures in the wall 


of the inner shell, a combustion a within the 
inner shell, a hot-blast outlet, an inlet for fuel leading 
pena and a cold-blast outlet terminating in the 


pace between the crown and roof, 
pay for the purposes described. 


substantially as 


469,910. Maciinery on APPARATUS FoR GRINDING 


AND POLISHING TUBES OR sere F R. J. 


idwards, London, Engla 


18th, 1891. 


. Edwards and 
nd. — Filed February 


Claim.—(1) In a machine for grinding and polishing 


69.910} 














® 
ae £1 
(a) O 
; 








tubes or bars, the combination of the 
pivotted arm i, bearings /, spindle d, 








spindle c, disc a, 
b, pulleys o 





disc a, faced with abrading material, of the wo" 
disc 6, set at an inclination to the said dise ore 
ivotted arm i, carrying the journals for the the 
isc 6, and the screw m and ge movin; J) 
said arm backward or fo and varyin, 
distance between the said discs, substan 
described. (3) The combination of the disc ry! 
felt disc u, having holes v of different sizes, with the 
holes s in the casing 7, substantially as set forth. 


470,010, ApyusTaBLe Toou Rest, L. E. Rhodes Hart 
Jord, Conn.—Filed June 11th, 1891. —— 
Claim.—(1) In a tool rest, the combination, with th, 
base having the upwardly-projecting side walls forming 
ears concentric to the a of the adjustable rest | 
carrying the pivot for said rest, of the rest, Pivotted 
between said side walls and fitted to the upper r edg 
thereof, a binding screw c! mans and unclamping the 
ears to and from the rest, and means for swinging the 


[4 70010} 





1 Tat: 


ae when ti 

In a tool rest, the pers with 
bs e yong ‘havi ng the upwardly- projecting side walls 
forming ears concentric to the axis of the adjustable 
rest and carrying the yn we 8 for said rest, of the 
rest C, carried by said pivot-pin and closely fitting 
between said ears and having the slot 12, and the 
clamp-screw 10, passing through said ears and slot, 
whereby the rest may clamped and unclamped, 
substantially as shown. 


470,181. Purirication of Bring, C. @. Collins, Keay. 
ney, N.J.—Filed May 2nd, 1891, 

Claim.—The process = ces brine herein set 
forth, consisting in an 
supply of oxygen into the’ brine, ws wjecting the brine 
to a current of electricity having an electro-motive 
force not exceeding two and one-half volts in intensity, 
whereby nascent oxygen is liberated and combines with 


-—_ = og 








[470.18i] 


I tf 41 fyp 
Pitt 











the oxygen independently introduced into the brine 
to form ozone without decomposing the chloride of 
sodium, and then se ting the precipitates from the 
brine by passing it through a filtering medium under 
the influence of an electric current not exceeding two 
and one-half volts, substantially in the manner and 
for the purpose described. 


470, S77. 
H. Wright, Buffalo, 


Mope or HARDENING STEEL ARTICLES, WV. 
N.Y.—Filed January 10th, 


1891. 
Claim.—The herein-described mode of hardening 
steel articles, which consists in heating them in the 





presence of a carbonising material while under 
pressure and in motion in a sealed agitating vessel, 
and then oe them to a cooling liquid, sub- 
stantially as described. 
470, 206. Pen-extractor, H. E. Grant, Pittsburgh, 
—Filed January 18th, 1890. 

Claim a pen-extractor, the combination, with 

the supporting frame, of a pivotted cam and an 





opposite base of rounded contour to fit the pen, said 
cam being adapted to be moved back by the pen and to 
grip the same a utomatically, substantially as and for 
the purposes described. 
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ON THE CONSTRUCTION OF THE MODERN 
LOCOMOTIVE. 
SECTION II.: THE FOUNDRY.—PART I.: IRON. 
(Continued from page 379) 
As the cylinders may be taken as the best examples of 
setting cores and securing their vents, the foot or drag 
plate may be taken as an example of an irregular joint, 









measurement or setting. After the bottom box has been 
rammed up it is turned over, and if the top box has been 
used as indicated the old sand is knocked out, the box 
placed in position, the pattern lined up with facing sand, 
gaggered about every 4in. space, rammed with backing 
sand, and vented all over. 

Reference has already been made in the general 
remarks to the making of irregular-parted joints. As a 


Fig 66. — Section G.H 
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rule, an angle of about 60 deg. to 80 deg. will give a satis- 
factory lift, as at K, Fig. 66. K’ would give an easy free 
lift, but necessitates using a great number of gaggers, 
whereas K” would only be made use of by a most inex- 
perienced moulder, and such a man would use a riddle 
full of sprigs in making this joint. The core M does not 
require bottom chaplets, because the core iron is of 
sutlicient strength to carry it from print to print, such a 
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and the setting and wedg- 
ing of chaplets. It con- 
sists of a heavy casting 
having projections for 
securing the brake cylinder 
and the brake shaft car- 
riers. Itis shown in longi- 
tudinal section in Fig. 66, 
and transverse section in 
two planes in Fig. 67, Fig. 
68 with its scale being an 
isometric view of the core 
M, which is the principal 
one in this casting, the 
minor cores being the light- 
ening ones M’, the top half 
of each being necessary as 
making-up pieces, because 
the prints of these lighten- 
ing cores and the body core 
Mare nearly at the bottom 
of the pattern which has to 
be drawn, and N—Figs. 66, 
67—secured by the bolts 6 
for clearance for bolting 
the casting to the frames. 
It is bottom poured at P, 
the tail end of the casting, 
the leaders having a break 
and connecting runners for 
convenience, which also 
lessens the fall of the metal, 
the facing strip P’ being 
formed by a loose strip on 
the pattern, and there is a 
riser at R—Fig. 66. 

In the first instance the 
pattern is fixed faced down- 
wards and packed up, the 
bottom box placed in posi- 
tion and rammed, cinders 
being put in layers oppo- 
site the holes in the side of 
the box for venting. After 
the first casting has been 
made the top joint is used 
as a turnover board for the 
ren which acts as a 

d of print and indicates 
at once the exact position 
for the pattern to occupy, 
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Fig 70. Section ABCD. 
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core iron would carry a core 
of 6ft. span between prints. 
This core is vented by the 
gases striking through the 
cinders, and conveyed by 
the vent pipe through the 
side of the box. Another 
method, and the one most 
frequently adopted in vent- 
ing this core, is to bring 
the cinders up to the joint 
to meet those in the box, 
and then the joint securely 
made, so that the metal 
cannot burst in on the 
cinders. The core for the 
drag pin is placed in posi- 
tion, and the joint passing 
through the large core M 
secured. 

In the section—Fig. 66— 
only two chapletsare shown 
but five are used; three 
down the centre, and one 
each side at the broad end. 
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They must be so wedged 
down that the pressure of 
the metal due to head can- 
not force the core up and 
destroy the formation of 
the casting. Their heads 
must be made to rest fair 
and square upon the core, 
the moulder clearly satis- 
fying himself by trial that 
this is the case, and as 
little blocking, which 
should be avoided, and 
wedging as possible. ll 
this is absolutely neces- 
sary, because frequentl 

castings are lost ug 

inattention to chaplets. In 
the case before us, it is the 
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chaplet stem, then it is possible to fairly secure with two 
small wood wedges. There should be a small clearance of 
sand all round the chaplet stem, otherwise in pushing them 
down upon the core, or the vibration set up in wedging, 


Fig. 73. 
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will cause sand to fall out and damage the contour of the 
casting, the metal forming a small fin round the stem. 
In some cases a button is formed in the top joint, so that 


if the metal blows round the stem it can 
be chipped away in dressing to form a good 
surface. When bottom chaplets are neces- 
sary, equal care must be bestowed upon 
setting them, especially if wood blocks are 
used. They must be hard, so that the chap- 
lets will not settle with the weight of the 
core or the wedging of the top chaplets. 
Such large moulds as the foot or drag plate 
and the chimney are only skin dried, and 
cast while hot, which is necessary or the 
moisture will strike through the skin again. 
This gives a good surface, and at the same 
time the backing sand has not been baked 
hard, and thus is very porous, and allows 
the gases to permeate through with great 
freedom. 

Fig. 69 is a longitudinal section of the 
combined sand box and splasher, Fig. 70 a 
transverse section through two planes of the 
sand-box, and Fig. 71 a simple section 
through the splasher, ,’,in. metal throughout 
except at the foot and 










71. Studs and chaplets are carefully set and wedged in the 
position shown, and the casting is run by means of three 
gates 2in. x jin. at K—Figs. 69, 70—upon the top of 


Fig 84 








splasher core. The sand-box core is vented by means of | The metal in these castings being so thin, great care 

e pipe, the gases passing up the channel scooped out of | must be exercised or many will be lost in contraction, 
the sand—Figs.69 and 70—and the splashercore by means | For this reason, the cores contain more cinders than 
of the vent wire, the gases striking through the print Fig. ' usual, especially the sand-box, where the metal com. 


Fig 74. Section AB. 
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stud holes. Six core-boxesare re- 
quired, viz.: sand-box, inlet and outlet for the sand, bridge 
for spanning over the inlet core, foot of the sand-box and 





riser coming off at R, Fig. 69. 





Fig 83. 


pletely surrounds it, and the core irons, which are gene- 
rally covered with loam to the depth of lin., are in this 
case covered to a depth of 2in., thus enabling the cores 


to give with the contraction. When the 
splashers are cast alone, a green sand core 
may be used. a 

Fig. 72 is a section through the joint of 
the valve-box, which is attached to the 
above sand-box. It is run by means of a 
in. gate on one flange and a jin. riser on 
the other. Fig. 73 is a transverse section 
of the chimney through the smoke-box. It 
is moulded off two patterns, that from the 
seating on the smoke-box to the core joint 
being an iron one, and from the core joint 
to the top an ordinary one, the bottom core 
print of which enters the socket, which is 
part of the bottom box. The first operation 
isto line up this socket with facing sand, and 
then drop theiron pattern over, firmly bedding 
it down, and ramming it up on the inside. 
The second box is then placed in position, and 
the pattern for the chimney fixed in. The 
gaggers are then put in this box and rammed 
up, @ layer of cinders being placed at the 


the front edge of the sand-box, not seen in the views | joint with the third box, which is not broken after 
given, but the position is indicated by the dotted lines, a| the third and fourth boxes have been rammed up, 
the joint proper being at the top of the coping, 
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which has to be broken to draw the pattern. There 
is one circle of gin. vents round the top, which meet 
the needle vents under the coping. The core is struck 
up, and consists of one round of hay band pepe d 
pound to the barrel, with one thin layer of clay to stic 
the loose straws down, and one coating of loam. It is 
then thoroughly dried. Afterwards the finishing coat of 
Joam is put on, and the recess at the coping made. The 
core barrel rests upon the iron of the core print at B to 
prevent crushing, a little parting sand being sprinkled on 
the joint to keep the metal from bursting in. The cast- 
ing is poured from the two points A, the metal entering 
the mould from three branches from each gate, a riser 
being upon the opposite side. 

The moulding of the blast or exhaust pipe is shown in 
section, Fig. 74, and in plan Fig. 75. This method is 
adopted in cases when a foundry is short of moulding 
boxes, to use a bottom as well as a top box being the 
better plan, facilitating the work. In this case the 
foundry floor must be prepared, the pattern firmly 
bedded in, and the position of the top box secured by 
stakes or angle irons. The casting is run by means of 
the inch gate C, and an inch riser R. The necessity for 
yenting is not very great, the body of metal being small, 
the only provision being for the air to strike away from 
the core as shown by the arrows, Fig. 74. 

In Figs. 76, 77, and 78 is clearly shown the method of 
casting the fire-bars on a plate pattern, the angle irons at 
the corners of the box being guides for the plate. It isa 
very quick and trustworthy method, the wasters being 
extremely few. In Fig. 79 is seen a half-size transverse 
section of the plate pattern, showing the bar cast on flat 
with a slight inclination, by means of which whatever 
small quantity of dirt goes over with the metal, it rises 
to the least important part of the bar, also causing the 
least amount of sand to be lifted in the top box, and the 
least risk of disturbing the mould when drawing the 
pattern. Small bars may be cast vertically, and three or 
four on a plate. 

Figs. 80 and 81 are sections of the axle-box keep, the 
box itself being either a steel or brass casting. They are 
top poured, the metal entering the mould by two branches 
from one gate, a riser being upon the opposite side. 

Figs. 82 and 83 are sections through the tender axle 
box. They are cast by means of a jin. gate at C, to one 
of the flanges or horn block guides, and a gin. riser at R. 
The core is bound together by loose irons, as distinguished 
from a regular core iron, and straight vented with needle 
vents, the mould being also vented at the sides and 
bottom. Figs. 84, 85, and 86 are the plate patterns for 
the front lid of the tender axle-box, and the packing or 
making-up piece between the top of the box and the 
brass, C R being connecting runners or gates which are 
formed when the pattern is made, by the moulder 
scooping out the sand with his trowel. 

As nearly one hundred patterns are required for iron 
castings for a locomotive, besides steel and brass, it can 
easily be surmised that these illustrations might be 
carried on to a greater extent, but the author considers 
the examples given as fairly representative of iron foundry 
practice, and to carry them further would simply be a 
protracted use of the terms “line up with facing sand,” 
“ram,” and ‘ vent.” 

(To be continued.) 








THE CONVERSION OF GAUGE ON THE GREAT 
WESTERN RAILWAY. 


No. Il. 


Tue first broad gauge train used by the public ran 
on July 4th, 18388. “ The first portion of this stupendous 
and important undertaking,” says the Swn, ‘having been 
completed to Maidenhead—a distance of nearly twenty- 
four miles by railway and twenty-seven by road—an 
experimental trip was yesterday—Thursday—made by 
the directors and a large party of friends, including 
several members of both Houses of Parliament and 
scientific gentlemen. This railway may well claim for 
itself the title of ‘Great,’ for it throws completely into 
the shade all those lines already opened to the public, 
whether we regard the magnitude of the scale on which 
the arrangements have been made, the speed and power 
of the engines provided, or the extent of the traffic 
which it contemplates from the immediate connection 
between its Bristol terminus and the United States of 
America. At the station at Paddington an area of several 
acres has been purchased by the company, and on this 
very extensive offices and sheds are in progress of erec- 
tion. There are four descriptions of carriages, all of 
which are about 12ft. in height from the rails to the top. 
The extra first-class reminds us more of one of the com- 
fortable state cabins of one of our first-class river 
steamers than anything else we can liken it to. It is 
filled along the sides with large plate-glass windows 
commanding a most extensive view of the surrounding 
country, and will accommodate from eighteen to twenty 
persons. Here are luxurious couches, cushions, and 
sofas, on which one may recline at full length—nay, even 
tables at which those whose appetites are too much 
excited by the three hours transit from London to Bristol 
may enjoy themselves, or read or play at chess; the 
whole forming a combination of expedition and comfort, 
which we think it will puzzle the next generation to 
Surpass. The engines to draw these immense moving 

ouses are of corresponding size and power, and with 
their tenders weigh upwards of 20 tons each. The train 
was received with hearty cheers from the assembled 
multitude, and by a salute of ordnance from one of the 
embankments, but the booming of the cannon and the 
shouts of the ‘ astonished natives’ were quickly lost as 
the fl ing cavalcade sweeps by.” 

At Maidenhead the company had lunch, “to which all 
parties appeared to do ample justice.” Afterwards a 
great many speeches were made and a great many toasts 
were drank , and no doubt a very pleasant and enthu- 
Slastic time was spent. ‘Tremendous applause,” “ Great 





cheering,” “The toast was drunk with immense enthu- 
siasm ”’—these comments occur over and over again in 
the Swn’s report, especially in the report of the later 
speeches. Mr. Brunel only spoke once, and very briefly 
—‘‘T have no personal vanity to gratify in the success of 
the experiment. I look to posterity for my reward, if the 
attempt merits it. I cannot omit acknowledging my 
obligations to the directors for the confidence they have 
placed in me, and hope that the results will justify that 
confidence.” 

The return journey was made at the rate of forty miles 
an hour, and one Mr. Guppy performed the feat of walk- 
ing from one end of the train to the other over the roofs 
of the carriages whilst travelling at full speed, and Mr. 
Green, M.P. for Lancaster, “‘ franked a letter very neatly.’ 
Both these feats were much applauded. There is no record 
of Mr. Guppy having similarly distinguished himself on 
the down journey, but, then, that was before luncheon. The 
North Star was, we believe, the engine employed to haul 
this train, although there is some doubt about this, and did 
its work very creditably. Its dimensions were practically 
the same as those of the Eolus, the engine which was 
attached to the first train conveying the general public a 
few days later, on June 4th, 1838. The average speed of 
this train was only 15°56 miles an hour. A leaking tube 
extinguished the fire, so a compulsory stop was made at 
West Drayton until the next train came up. The second 
engine had to haul its own train and push the disabled 
Eolus and its train into Maidenhead. In this igno- 
minious fashion did the first Great Western passengers 
arrive at their destination. 

This Eolus seems to have given some trouble at the 
commencement of its career. On June 21st, after pro- 
ceeding two and a-half miles from Paddington, it came to 
a stand still ‘through faintness.” Whishaw makes the 
following delightful comment on the occurrence :—“ In 
the meantime the Eolus moved slowly forward to 
recover his strength, and having sufficiently exercised 
himself, returned, after a lapse of 21°75 minutes, to lead 
the train forward.” The same authority in another place 
also recommends engineers, when constructing railroads, 
never to make the inclines too long, but to intersperse 
plenty of level stretches on which the engine may recover 
his breath before attacking the next gradient. For 
engines, he argues, are very like horses in some respects, 
and are subject to the same breathlessness after making 
violent exertions, and therefore require opportunities to 
fetch their wind again. 

The following quaint passage—taken from Bourne’s 
“‘ History of the Great Western Railway,” before referred 
to—presents a curious picture of railway travelling in 
those archaic times. The spectator is supposed to be 
watching the approach of an express train, and recording 
his sensations :—‘ The pleasant murmur becomes a deep 
intermittent boom, the clank of chains and carriage 
fastenings is heard, and the train rolls along with a 
resonance like thunder. Suddenly a wagon stands in the 
way, or a plank it may be has been left across the line; 
a shrill unearthly scream issues from the engine, piercing 
the ears of the offending workmen, and scarcely less 
alarming to the innocent passengers. Many a foolish 
head is popt out of the window; guards and brakesmen 
busily apply their drags, the driver reverses the machinery 
of his engine and it exerts its utmost force, though in 
vain, to stop the motion. The whole mass fairly slides 
along with the momentum of some 60 or 70 tons. Then 
comes the moment of suspense when nothing more 
remains to be done, and it is uncertain whether the 
obstacle will be removed intime. Itis! and the huge mass 
glides by with scarcely an inch to spare. Off go the 
brakes, round fly the wheels, the steam is again turned 
on, and the train rolls forward at its accustomed speed 
until smoothly and silently it glides into its appointed 
stopping-place. Then comes the opening of doors and 
the bustle of luggage porters. Coaches, cabs, and omni- 
buses fill and rapidly drive off, until before ten minutes 
have elapsed the uncouth engine has slunk back into its 
house, and some hundreds of passengers with their luggage 
have disappeared like a dream, and the platform is left to 
silence and solitude.” 

If wagons and logs were frequently left on the line, as 
Mr. Bourne would seem to imply, is it any wonder that'old- 
fashioned people preferred the inconvenience of posting 
or coaching to encountering these tremendous risks? The 
supposition that the whistle of the engine would cause 
“many a foolish head to be popt out of the windows” 
speaks volumes. But why should these heads be foolish 
for endeavouring to ascertain for themselves what was to 
be the cause of their owners’ possible death or mutila- 
tion? How curious, too, is the picture of the arrival at 
the terminus. It is well nigh impossible to imagine the 
Paddington of to-day being given up to silence and soli- 
tude ten minutes after the arrival of the Flying Dutchman, 
forinstance. When the passengers have disappeared like 
a dream and the “ uncooth” engine has slunk es into its 
house—a contumelious description—another “ uncooth” 
engine usually hauls in another train laden with human 
freight very soon afterwards, effectually preventing soli- 
tude and silence reigning for any length of time. 

Ten years had elapsed since the opening of the Great 
Western, and during those ten years the narrow gauge 
railways had extended by leaps and bounds. Already the 
two gauges had met at Gloucester, and very serious incon- 
venience was at once felt from the break. It was 
recognised that as the points of contact increased, the 
evil would become intolerable. Various devices were 
patented to enable rolling stock to be equally available 
for either gauge, but it cannot be said that any of them 
were even partially successful. In 1845 a petition was 
presented to her Majesty praying that an exhaustive 
inquiry might take place with regard to railway working, 
with a view to securing uniformity of gauge for all 
subsequent railway construction, and it was also asked 
that if possible the existing railways in the United 
Kingdom might be brought into uniformity. 

In answer to this petition a Royal Commission was 
appointed, consisting of Sir Mark Smith, who had been 








late Inspector-General of Railways, Mr. Airy, the 
Astronomer Royal, and Mr. Barlow, Professor of Mathe- 
matics at Woolwich. 

The selection of these gentlemen, not one of whom was 
a professional engineer, was unfavourably criticised in 
some quarters at the time. But it must be remembered 
that the “Contest of the Gauges’ was the burning 
question of the hour, and the greater part of the engi- 
neering profession were violently prejudiced in favour of 
either the broad, narrow, or some intermediate gauge. 
A Commission composed, say, of Mr. Brunel, Mr. Robert 
Stephenson, and Mr. Bury—a well-known locomotive 
maker—would have proved altogether unworkable. Mr. 
Brunel maintained—and did maintain for years after, 
when the narrow gauge system had extended 
enormously and its working had been very much 
improved—that no other gauge than that of the 7ft. was 
admissible, and that on that gauge he would still re- 
construct the Great Western, if it were necessary for him 
to do so. Mr. Stephenson was equally certain that 
there was no gauge so good as that of 4ft. 84in.; that 
its width was suflicient for any speed, and that it was 
possible to construct the most powerful locomotives for 
it without any trouble. Mr. Bury, on the other hand, 
emphatically declared that it was impossible to build a 
thoroughly satisfactory engine on such a narrow gauge, 
having due regard to the disposal and accessibility of the 
machinery, and considered a gauge of between 5ft. and 
6ft. greatly superior to either of the existing gauges. 

The Commissioners, at any rate, brought an open mind 
to bear on the question; intelligence and impartiality 
rather than technical knowledge were requisite for the 
task, and nobody who will take the trouble to read their 
report will deny that it was both able and impartial. 
After examining a great number of witnesses, and having 
collected evidence from every source and concerning every 
phase of railway working, they advised that all future 
railway extension should be carried out on a 4ft. Sin. 
gauge, but that the existing broad gauge companies 
should not be interfered with. 

It is difficult to see how they could have come to any 
other decision. It would have been manifestly unfair 
to have compelled the broad gauge companies to reduce 
their gauge and alter all the rolling stock after having 
obtained the consent of the Legislature to lay their lines 
at 7ft. apart; much less could the narrow gauge com- 
panies be asked to assimilate their 2000 miles of railway 
with the 800 of the broad, unless it could be shown that 
their gauge was altogether unsuitable for safe travelling. 

Whilst the Gauge Commissioners were sitting, the 
broad gauge companies suggested that a series of experi- 
mental trains should be run on both gauges, and under 
similar conditions, for the purpose of furnishing more 
exact data of the cost of haulage and speed attainable 
on the rival systems. Permission to carry out these 
experiments was granted. They hoped that the result of 
these experiments would furnish such unanswerable 
arguments in favour of the 7ft. gauge that, despite its 
greater initial cost, its merits would cause the Com- 
missioners to recommend it as the standard gauge. It 
was certainly proved that the broad gauge Ixion was 
capable of hauling its load faster, and with a smaller ex- 
penditure of coke per mile, than the narrow gauge engine 
A, built by Messrs. Stephenson especially to compete 
with it. But the Ixion’s superiority was not marked 
enough to put the Stephenson engine altogether out of 
the running. Mr. Brunel had been most anxious that 
these trials of power should not be confined to short and 
comparatively level stretches of line, but that they should 
extend over long distances and over varying gradients. 
The narrow gauge champions raised one objection after 
another to these conditions, and eventually it was agreed 
that the Great Western experimental trains should be 
run between London and Didcot (fifty-three miles), and 
the narrow gauge between York and Darlington (forty- 
four miles). It would be difficult to have chosen two 
other courses of the same length and with equally 
favourable gradients. 

On December 16th, 1845, the Ixion left Paddington 
with a train weighing 80 tons. This engine was built in 
1842 from drawings prepared at Swindon. It was a six- 
wheeled engine, with single driving wheels 6ft. 6in. in 
diameter, and in general arrangement not unlike the 
North Star, though considerably heavier and more 
powerful. The day was fine, with a strong wind blowing 
from W.S.W. The train started from Paddington, and 
arrived at Didcot exactly 1 hour 5 minutes and 5 seconds 
later. The amount of water evaporated on the trip was 
carefully noted at Paddington, and again at Didcot. It 
was ascertained that the coke burnt amounted to 214 lb. 
per mile, and the journey was performed at an average 
speed of 47°6 miles an hour. ; 

Engineers believed it was a hard problem to build a 
narrow gauge engine as large as the Ixion (which would 
be considered a mere pigmy now), and the engine A, 
which was about the same size and weight, was considered 
quite an engineering feat. It was technically known as 
one of Stephenson’s long-boilered engines. Its wheels 
were all grouped under the barrel of the boiler 
in accordance with a patent taken out by Mr. 
Robert Stephenson. The fire-box and smoke-box 
were consequently left overhanging, and as the length 
of the engine was about 23ft. and its wheel base 
was only 11ft., it may be imagined it was extremely 
unsteady at anything beyond the most moderate speeds. 
The very short wheel base was employed to enable it to 
traverse curves easily. It possessed every element of 
unsteadiness—great length, supported on a short wheel 
base; no balance weights; outside cylinders, and a low 
centre of gravity. It is apparently paradoxical to assert 
that a low centre of gravity in an engine causes 
unsteadiness. Perhaps it would be more correct to say 
that a low centre of gravity and unsteadiness are 
generally associated, for it is certainly a fact that the 
steadiest-running engines of the present day are high 

itched—that is to say, that the centre lines of their 
Rolie are high above the rails, and the most unsteady, 
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and therefore unsafe, are the old squat engines, which 


are gradually being superseded. Stability and steadiness | 


may be perfectly distinct qualities in a locomotive, | 
though this probably would not have been admitted in 
1845, so that an engine possessing the greater stability 
may yet be far more liable to leave the rails at high 
speeds than one which is relatively top-heavy. There is 
an explanation of this peculiar phenomenon, but it is not 
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post at fifteen miles an hour, and it also passed the forty- | beaten, he maintained that the Stephenson engine wag 
fourth and final mile post at thirty-nine miles an hour. | more economical than the Ixion, because it had evapo. 
It is at once obvious that this gave it an advantage over | rated more water for each pound of coke burnt. More 
the Ixion which started from rest, and pulled up dead | water undoubtedly disappeared, but this does not go, 

within its allotted course. Nor was this all, the water in | that it was evaporated; and considering the engi, 
the tender was artificially heated to 180 deg. Fah., and | pitched like a ship at sea, and the steam was taken from 
the fire was stimulated to the utmost before starting by just over the fire-box, it is not unlikely that a consider. 
the blast from a stationary engine; whereas the Ixion | able quantity found its way into the cylinders, and was 














necessary to enter into it here. The reader’s attention is 
directed to the best modern locomotive practice, and he 
will see that a low centre of gravity is seldom or never 
aimed at. Had the wheel base of the engine A been 
long and flexible, so that there were no overhanging 


EARLY GREAT WcSTERN ENGINE 


left Paddington with a black fire, and the water in the 
tender only a few degrees above freezing point. The 
distance between York and Darlington was accomplished 
in one minute over the hour, giving a speed of forty-four 
miles an hour, and the coke burnt amounted to 22} Ib. a 


———— Longitud:2!__Settica. — 


blown out of the chimney with the exhaust steam. 

On the next day this gentleman proposed that a very 
light experimental train weighing 30 tons should be run, 
to show what speed it was possible to attain, and he seems 
to have been very confident that this speed would exceed 
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weights at each end, some features of Mr. Webb's | 
celebrated Greater Britain—London and North-Western 
tailway—would have been anticipated to a remarkable | 


extent in this antique machine. 
On December 31st the Stephenson engine was attached 


GREAT WESTERN ENGINE—SECTION 


mile. The Ixion therefore consumed about 5 per cent. 
less fuel, and hauled its train about 10 per cent. faster 
under as nearly as possible similar conditions, 

Mr. Bidder, the engineer of the Northern and Eastern 
Railways who had charge of this experimental train, 


to an experimental train weighing 80 tons. Instead, | naturally was not satisfied with such a greatly inferior 
however, of starting from rest, it ran past the first mile ' performance, although so far from admitting himself 


that of the Ixion. A North Midland engine, also one of 
the long-boilered type, was used on this occasion. Having 
attained a speed of forty-eight miles an hour it jumped off 
the rails, ran into an adjacent field, taking most of the 
train after it, and fell on its side. Mr. Gooch, who had 
the misfortune to be on the foot-plate at the time, rather 
ironically stated in his report to the Gauge Commissioners 
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that he was consequently unable to take any further 
observations of its performance. He providentially escaped 
any injury himself, but three of the others who were on 
the foot-plate with him were badly hurt. He stated 
that previous to the final catastrophe the engine pitched 
and yawed terrificly, whereas the engine driver stated 
that it ran smoothly and steadily, which shows that 
similar experiences do not necessarily produce similar 
eflects on different individuals. 

Mr. Bidder’s report on these experiments which was 
laid before the Gauge Commissioners contains the 
following passage :—‘ The object of these experiments, 
as thus defined, appears to me to be very different 
from that which it has been the endeavour of some of the 
broad gauge advocates to set before the public mind, 
and if I have at any time appeared over anxious that 
the narrow gauge experiments should be made under 
absolutely fair circumstances, my anxiet 
attributed to fear—which a perusal of the daily papers 
must show to be correct—that the whole scope of 
these experiments would be reduced to a mere trial of 
speed and load on the respective gauges, and would be 
so introduced to the public.” 

There were a large number of other experiments carried 
out, but the two here described are the only ones in 
which 80 tons, the maximum load proposed for the 
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must be | 


| a broad gauge train drawn by the Eupatoria, and travelling 
| at nearly 60 miles an hour. 
| We must now proceed to deal with the actual work | 
| of conversion. To-day, May the 20th, the 10.15 a.m. 
| train will run from London to Penzance on the broad 
| gauge. This will be the last broad gauge train run as 
regards Plymouth and Penzance; but the usual service 
will be maintained between London and Plymouth, with | 
the exception of the down mail, which will not run) 
beyond Exeter. Save on the narrow gauge trains, the 
whole traffic will be suspended west of Exeter. East | 


an empty train, consisting, so to speak, of waifs and strays. 


| The train will reach Exeter, it is hoped, about 4 a.m. on 


Saturday; as it passes each section of the line, the plate- 
layers can commence operations, but not before. In our 
last impression we gave particulars of the rolling stock. 
Much of it has already been collected at Swindon, but we 
believe that during the present week not less than 4000 en- 
gines and vehicles will have to be cleared off that part of the 
line west of Exeter. Traffic will be resumed on Monday 
morning. For a considerable period carriage and wagon 
bodies have been so constructed, that although they are 


| of Exeter there will be no interruption, the South-Western | intended for narrow gauge, they will fit broad-gauge 


| Railway Company will carry the mails on from Exeter, 
| over such portions of its line as are suitable—as, for 
| example, to Plymouth, on Friday, Saturday, and Sunday; | 
| and a special steamer will carry on the traffic between 
| Plymouth and Falmouth. 
On Saturday morning, between half-past three and four, 
| the conversion will begin. The men will work on all day 
| till dusk on Saturday night. On Sunday they will be out 
| on the line again at daybreak. The actual conversion 
| will be completed on Saturday, and on Sunday they will 
| be packing and trimming things up, and putting the 
| stations and sidings in order, so that everything may be 
ready for the resumption of the full service of passenger 
trains on Monday morning. About 4500 men will be 
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frames, and on broad-gauge frames they have been 
running. Almost as fast as they are returned to Pad- 
dington the bodies will be lifted and transferred to 
narrow-gauge frames, which have been got ready for 
them. The operation is very quickly performed with the 
aid of overhead travellers. As many as twenty coaches 
have been thus converted at Swindon in half a day. A 
large number of narrow-gauge wagons has been built in 
anticipation of the change, for much of the goods stock 
is not convertible. 

The work of conversion will cost several hundreds of thou- 
sands of pounds, and the closing of the line is due to the fact 
that so much of it is a single road. The company is at 
the present time doubling the whole of the line, except 
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experimental passenger trains, was hauled under practi- 
cally equal conditions on the two gauges. 
though the Gauge Commissioners presented their 

report to her Majesty in 1846, and therein recommended 
a 4ft. 8iin. gauge as the standard for railways, the Great 
Western Company still continued to make great efforts 
to further increase speed by the use of more powerful 
engines. The celebrated Great Britain type of locomo- 
tive was one outcome of the contest of the gauges. In 
1847 the London and North-Western Company had an 
Immense engine built named the Liverpool, a fine model 
of which is to be seen at the South Kensington Museum. 
It was bigger and heavier than even the Great Britain, 
and had a single pair of 8ft. driving-wheels placed behind 
the fire-box on Crampton’s patented principle. This 
engine performed very well for a time, but its great 
length and weight were too much for the light iron 
permanent way then in use, and after a few months’ out 
it was withdrawn from service. 

We give above and on page 426 sections and elevation of 
a Great Western engine of the early type. Aglance at the 
cross-section will show that Brunel left himself plenty of 
room between the frames. In asucceeding impression we 
shall give further information concerning these early en- 
gines. It is a curious circumstance that the first locomo- 
tives used on the line were built apparently for Russia to 
fit a6ft. gauge. They were not delivered for some reason, 
and they were purchased by the Great Western Company, 
and altered to the 7ft. gauge. 

On page 434 we give a reproduction of an instantaneous 
photograph taken by Mr. Charles Nowell Usticke, showing 
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employed, and it is noteworthy that the company will not 
have to borrowa single man from other companies. Its 
own staff of platelayers, who will be collected from all 
parts of the system, will suffice. The men will be 
divided into squads or gangs, sixty in each squad, under 
the charge of their gangers. They will work all Saturday 
and Sunday while there is light, and they will be housed 
for the night, where possible in station buildings; where 


them 27}in. closer together. On the continuous-sleeper 
portions of the line the work will be of course much 
heavier, as the transoms have to be cut and one sleeper 
moved. 

One of the most interesting points is the collection and 
withdrawal of the broad gauge vehicles. On every rail- 
way there is what has been called a “ resident popula- 
tion” of coaches, engines, and wagons. For some days 
the goods traffic has been partially suspended, so as to 
reduce as much as possible the number of this popula- 


tion. At Swindon about twenty-five miles of sidings, in 


the short piece between Dawlish and Teignmouth, as far 
as Plymouth, and instructions have also been given to 
double certain sections between Plymouth and Penzance. 
Of late years many of the old timber viaducts have been 
renewed with stone bridges capable of taking a double 
narrow-gauge line of rail, with a view to a double line at 
some future time. 











this is not possible tents will be provided, each competent | 
to accommodate sixty men. On Monday morning it is | 
hoped that the service can be resumed. On some of the | 
sections the rails are laid on cross sleepers, and very little | 
trouble will be encountered in lifting the rails and moving | 
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COMPOSITE HELIOCHROMY. 
Last Tuesday afternoon, Mr. F. E. Ives delivered his second 
| and concluding lecture at the Royal Institution on the above 
| subject. He projected upon the screen several pictures of 
remarkable beauty, produced by the process, some of them 
landscapes, others rock scenery of rich colouring, also in 
| nature, and some of them copies of paintings. He described 
| what Cros and others had done before him in the designing of 
| instruments for the working of Du Hauron’s process, and 
showed that he—Mr. Ives—had designed and produced some 
which were mechanically and optically superior. As regards 
| Du Hauron’s process itself, the originator, Dr. Vogel, and 
| Mr. Ives, have been working it upon three different theories, 
| necessitating modifications in the original process by the two 
| last-named experimenters. All three have produced good 








many cases temporary, have been laid down to hold the | results; Mr. Ives asserted his theory to be the true one, but 
in gel — pa pos ~ eptncag ioe _ brought forward no argument to prove that view of the case. 
the last broad gauge train will start from Penzance. | THE NEW STAR IN AURIGA. 

This will be really a species of pick up train. It will carry) Last Friday, Dr. William Huggins, in a lecture on the 
an inspector, whose business it will be to see that no broad | above subject, said that an object glass as wide in diameter 
babe ag: P J : 
gauge stock of any kind is left behind. It will of course be | as that theatre would do less in revealing the nature of the 
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suns around us than has been done by the prism. The 
latter has revealed much about their motions in space, but 
picks out alone that part of their motion which is in the 
direction of the line of sight; notwithstanding this, what 
with improvements in instruments and the sensitiveness of 
the gelatine plate, it is now possible to give the motion of the 
stars referred to our sun. 

The new star in Auriga was of about the fifth magnitude, 
and it remained undiscovered for about five weeks, when it 
was first observed by Mr. Anderson with a small pocket 
telescope and a star chart. Photographic records prove 
that for six years there has, until recently, been no 
star in that position, but it was found later on in 
some photographs taken shortly before Mr. Anderson 
first discovered its existence in December last. In Febru- 
ary and March the light of the new star died out with 
rapidity, and at first with great irregularity; on the 26th of 
April last it had fallen to about the sixteenth magnitude. It 
was not a nebulous star to any appreciable extent. In 
throwing out any suggestion as to the possible cause of the 
phenomenon, he felt like a blind man treading on red-hot 
ploughshares. Possibly two bodies were now moving away 
from each other in space after a casual meeting, so that there 
had been a partial grazing rather than direct collision. One 
of these bodies seemed to consist largely of a cool absorbing 
gas. The spectroscope revealed the presence of hot and cold 
hydrogen. 

THE CHEMISTRY OF GASES. 

On Thursday, last week, Professor Dewar delivered his 
third lecture on the above subject, and began by explaining 
that the critical density of a substance is about one-third that 
of its fluid density. He performed various experiments with 
carbonic acid gas at and near its critical point, and made the 
results visible by projection on the screen; the liquid acid 
was contained in a glass tube, and the critical point was 
reached by cautiously pouring hot water over the outside of 
the tube. He said that liquefied gases are, as a rule, not 
good solvents ; but he dissolved a trace of iodine in the liquid 
carbonic acid, which was under a pressure of about 100 atmo- 
spheres, and on then raising the acid to its critical point the 
iodine was carried up the tube by convection currents; in 
liquefying again, the acid carried down all the iodine. In 
his next experiment he raised to the critical point some 
liquid carbonic acid to which a trace of essential oil had been 
added—he did not say what essential oil. On liquefying 
again, the solution separated into numerous layers, each of 
different relative composition. 

Professor Dewar then spoke of the solidification of a body 
by cooling itself, and said that water can be made to become 
solid by the evaporation of a quarter of its weight. He 
exhibited 5in. of liquid carbonic acid in a tube, and on 
opening the capillary end of the tube by means of a small 
blow-pipe flame, the rapid evaporation of the acid caused the 
formation of about jin. of solid carbonic acid in the tube, 
or not more than 10 per cent. He then drew attention toa 
great inverted iron gas bottle, suspended under a strong 
tripod, and said that it was three-quarters full of liquid carbonic 
acid; the total weight of the bottle and acid was 108 lb.; 
that of the acid alone was 41lb. The nozzle of the bottle was 
inserted in the mouth of a long narrow bag, and tap 
turned on; the escaping carbonic acid then by evapora- 
tion froze a portion of itself into carbonic acid snow, 
which deposited itself in the bag, and was found 
to weigh 30 per cent. of the liquid acid used; this 
Professor Dewar stated to be an excessively large yield, the 
ordinary yield being but 15 or 20 per cent. Carbonic acid 
snow floats on water; he compressed some of it into ice, and 
then it sank in water, of which it had 1} times the density ; 
it was nearly transparent. It evaporated slowly, and with- 
out liquefying, for it is a boiling solid; in its liquid state it 
has a higher temperature than at its boiling point, so that 
the ordinary condition of things is reversed. Liquid carbonic 
acid floats on water at ordinary temperatures, and Professor 
Dewar, by means of projection apparatus, exhibited it floating 
on water. 

As an instance of one of the methods of measuring 
abnormally high pressures, he exhibited a glass tube, closed 
at one end, silvered inside, full of air, and inverted over 
mercury. All this was put inside a vessel subjected to the 
action of the hydraulic pump until a pressure of 500 
atmospheres had been reached. The rising mercury ate 
away the silver; so that when the tube was taken out and 
examined it could be seen into what compass the air had 
been compressed. 








THE INSTITUTION OF CIVIL ENGINEERS. 


THE DISTRIBUTION AND MEASUREMENT OF ILLUMI- 
NATION. 

Art the ordinary meeting on Tuesday, May 10th, Mr. Berkley, 
president, being in the chair, the paper read was on ‘‘ The Distri- 
bution and Measurement of Illumination,” by Mr. Alex. P. Trotter, 
B.A., Assoc. M. Inst. C.E. 

This paper was divided into three sections. The first dealt with 
geometrical principles; the second with photometers; and the 
third with the results of measurements made in the streets and 
public buildings in London. 

When light falls upon a surface, that surface is said to be illu- 
minated. Illumination consists of two factors—candle-power and 
distance. The carcel-meter was proposed in 1882 as a unit of 
illumination. Mr. Preece showed that this was equal to astandard 
candle at 12°7in., and proposed the name ‘“‘ Lux” for the English 
equivalent. The author has taken the candle-foot as a practical 
unit. The illumination of a horizcntal plane at any point varies 
as the cube of the cosine of the angle of incidence of a ray of 
light falling on that point, when the candle-power and the height 
of the lamp are constant. Curves were given, showing this dis- 
tribution graphically ; illumination being represented as ordinates, 
and distances from the source of light as abscissz. 

The distribution of the total light on a surface varies as the solid 
angle subtended by that surface at the source of light. The useful- 
ness of a white reflector depends on the solid angle which it sub- 
tends, and not upon its absolute dimensions. The resultant 
illumination, due to a number of lamps spaced at distances apart, 
equal to once, twice, three times, and six times their height from 
the ground, was shown by a number of curves. The distribution 
of the light of a continuous-current arc lamp is peculiar. For 
angles of incidence greater than 50 deg. it varies as the fourth 
power of the cube of the cosine of the angle of incidence. Light 
falling in a more vertical direction is largely reduced by the 
shadow of the negative carbon. 

The object of street lighting is twofold—to mark out the street 
with beacons, and to provide iJlumination. Illumination begins 
to be useful when it is comparable with moonlight. Moonlight 
in this country rarely exceeds one thirty-sixth of a candle-foot, 
that is, a candle at six feet; it is generally between one-sixtieth 
to one-hundredth of a candle-foot. The distribution of illumina- 
tions in more general cases was treated geometrically; the variation 
of illumination due to the varying height of a lamp was distussed 





and it was shown that there was no particular virtue in the angle 
of incidence, the tangent of which is v*. 

Calculated contour curves of equal illumination due to two lights 
at a distance apart equal to three times their height, and to three 
lights arranged in a triangle, at a distance apart equal to one and 
a-half times their height, were given, together with curves of 
illumination due to are lights spaced in a similar manner. The 
use of diagrams to which the author gave the name of characteristic 
curves was explained. In several respects these resembled steam- 
engine diagrams. The co-ordinates were candle-power and area ; 
the area of the diagram was a measure of total light, or power in 
an optical form. The maximum and minimum illuminations in any 
example could be seen at a glance, and the shape of the curve 
showed the quality or regularity of the distribution. Characteristics 
for a square and for a circular area illuminated by a single light, 
and for several arrangements of uniformly spaced lights, were 

iven, 

. The second section on photometry alluded to the different 
attempts which have been made to supplant photometers by 
thermo-piles, radiometers, and photographic methods. The com- 
plication of gas-testing apparatus was contrasted with the simple 
forms of true phctometers, such as those of Bunsen, Rumford, and 
Foucault. A photometer was described, in which a shadow was 
thrown by a mirror upon a screen, and a reflected beam of light 
was superposed upon the shadow; the whole screen was of a 
uniform tone when a balance was effected. In a direct reading 
photometer, a rod was placed nearly in the plane of the two lights 
to be compared. Two shadows were thrown on a screen, and the 
position at which the two shadows were of the same tone could be 
read off ona scale. The illumination photometers of Weber and 
Mascart were briefly described. Mr. Preece’s photometer of 1883 
depended on the measurement of the current of a small glow lamp. 
The sixth power of the current was approximately proportional to 
the candle-power. The current was adjusted by resistances. The 
details of this photometer werediscussed, and Capt. Abney’s method 
of rapid oscillations in photometric measurement was described. 
Various errors were introduced in this use of a Bunsen screen and 
by the colour of the electric lamp at low candle-power. In a 
photometer designed by the author, in conjunction with Mr. 
Preece, in 1884, a glow lamp was made to approach or to recede 
from a Bunsen screen. The motion was given by a lever rolling 
on acam in such a manner that the illumination could be read 
upon a uniformly divded scale. A number of modifications of this 
photometer were tried during the past winter, and resulted in the 
construction of an illumination photometer, with which a large 
number of measurements had been made. Two glow lamps, three- 
quarter and half-candle power, were mounted in a long, blackened 
box. Either or both could be used at once. Four Lithanode 
cells supplied the current. A reflecting screen covered with white 
paper threw the light upwards through a star-shaped hole in a 
horizontal screen of cardboard. The reflecting screen was 
mounted on hinges and could be wound up by a fine chain, 
finally folding quite out of the light. The chain was wound upon 
a cam, and a hand or pointer was mounted on the axis of this 
cam. This cam was so shaped that a nearly uniformly divided 
seale was obtained. The scale was graduated empirically. Read- 
ings were taken when the illumination of the horizontal cardbeard 
screen appeared to be identical with the illumination of the 
movable reflecting screen, visible through the star-shaped hole. 

Measurements were made in the South Kensington Museum, 
in which illumination of about half a candle-foot up to three 
and a-half candle-feet were recorded. In Cannon-street Station 
the minimum was ‘025 candle-foot, and the maximum ‘4 candle- 
foot. In Charing Cross Station the minimum was ‘05, and the 
maximum ‘5. Several sets of measurements were made in the 
City. The result of systematic measurement of part of Queen 
Victoria-Street was given in contour lines of equal illumination. 
The maximum in an _ exceptional case was 1°l, ordinary 
maximum ‘3, minimum ‘025. Contour lines were constructed 
from a considerable number of measurements in Whitehall. 
The illumination in Great George-street, Westminster, was also 
measured. The maximum was °9, and the minimum ‘005, 








ALLEGED LONG FIRM SWINDLES. 


AT the sittings of the West Riding Court, Halifax, on the 30th 
ult. and 7th instant, Walter Dargue, of Copley, was brought up 
in custody charged that he, being an undischarged bankrupt, did 
obtain goods on credit amounting to £20 and upwards without 
first informing the parties from whom he purchased that he was 
an undischarged bankrupt.—Mr. Storey prosecuted on behalf of 
the Treasury, and said he was instructed to proceed with the charge 
of false pretences, and the others would be dealt with afterwards. 
On the Sth of February, Fredk. Robt. Putz, vendor to Bell’s 
Asbestos Company, received from the prisoner a letter, having 
a rather elaborate heading, ‘‘W. Dargue and Co., engineers 
and machine pattern makers, Copley,” asking for Mr. Putz 
to send two sets of water gauges, gin. as before, or if not 
3in., and stating that their account had been transferred to the 
present quarter’s account. He added that he would bein Man- 
chester, and would show them his ‘‘ patent marine machine lubri- 
cator.” With further promises he obtained goods to a considerable 
extent. On four occasions he had obtained leather belting, water 
gauges, &c., amounting to £36, He had never disclosed the fact 
that he was an undischarged bankrupt. The defendant had also 
written to the Yost Typewriting Company on March 7th, and they, 
‘taking the bait,” the prisoner was supplied with a £2] machine, 
and the company offered to send over an operator to give 
him instruction. A reply was received from the prisoner say- 
ing, ‘‘ We like the machine well, and will send you cheque 
for same within thirty days. We can manage the machine 
well.” On the 17th the defendant wrote, asking for another 
machine to replace the previous one, which he said they 
had lent to a firm who were likely to become a customer, and 
making promises of payment. The ‘‘ order” not being complied 
with, the prisoner again wrote, ‘‘ If you can send your machine 
to-night, do, please. I shall be in Manchester on Friday next, 
and shall call on your firm. We were fast to-day for your 
machine for the purpose of writing out some specification.” The 
company, however, did not see fit to send the typewriter, as 
they had no knowledge where the first machine was, and wished 
to know. It had since been ascertained that the machine was not 
lent but sold by the prisoner for £7.—Charles Pritchard, chief 
clerk in bankruptcy, produced documents as to prisoner's bank- 
ruptcy, showing that he was undischarged.—Frederick Robert 
Putz, the prosecutor, gave evidence similar te the opening state- 
ment, stating that the prisoner never told him of his position.— 
Joseph Daykin, Didsbury, near Manchester, gave evidence of the 
transaction between the Typewriting Company, of which he was 
agent,and the prisoner. He—witness—had been to Copley, and found 
that the prisoner’s works consisted of a cottage and his residence. 
another cottage close by. When he saw the prisoner he refused to 
tell him where the machine was.—Sergeant Dodsworth spoke to 
his apprehension of the prisoner on the 20th April, when, in answer 
to the charge, he replied, ‘‘ People ought to have known better than 
to have sent them, but I wanted the money.”—Mr. Storey wished 
to have possession of documents found on prisoner’s premises.— 
Superintendent Varley said they might be the foundation of another 
case.—Prisoner applied for a week’s remand for the purpose of 
producing witnesses.— Mr. Storey objected, as the case was already 
closed. The application should have been made at the opening. 
—Superintendent Varley said the reason was on account of nego- 
tiations about some patent which the prisoner was having.— 
Prisoner said he should disprove the evidence given to a certain 
extent. He should be able to show that he had committed the 
acts in ignorance of the law. He had carried on a bond fide. 


business. 
On the 7th inst. he was again brought up, the case having been 





——___., 


adjourned for him to bring witnesses in his own defence, but h 
stated that he had not been able to get any. He was committed 
for trial at the next Assizes.—Two other charges were then 
preferred against him by Superintendent Varley. The first char 
was that he obtained by false pretences from Alfred Crowthe. 
plumbers’ merchant, Huddersfield, eight squares of glass one 
crate, ped of gas brackets, two locks, one diamond cutter one 
silvered plate, four lengths of brass and copper tubing, two sots of 
stocks, taps, and dies, and two pairs of pliers, " 
facts, Superintendent Varley said that on the 16th of November 
risoner visited Mr. Crowther’s shop and found Mr. Tkornton, 

okkeeper, there, to whom he presented a card, which, on the 
face of it, would lead anyone to believe that the firm of Dargue 
and Company were a bond fide and respectable firm at Copley 
He also stated that he had been recommended to them by 
Messrs. Roberts and Lister, brass finishers, Brighouse, but, as a 
matter of fact, they had never given him permission to use their 
name. However, on these false pretences, he was allowed on 
different dates to have the goods named above on credit. He had 
pawned the gas brackets for 6s., and the stocks, dies, and pliers 
for £1 12s., or less than half their invoice value. After evidence 
had been given, the second charge against the prisoner was stated 
by Superintendent Varley. On the 14th of October last the 
prisoner, he said, visited the shop of Thomas Underwood, iron. 
monger and tool merchant, Manchester-road, Bradford, and stated 
to Mr. Underwood, junior, to whom he handed his card, that he 
employed a number of men at Copley, and did a good trade, espe- 
cially amongst the better class. On the strength of such state. 
ments he was allowed to have tools to the value of £6 17s, 11d, 
He said he had not brought any money with him, but it would be 
placed to the account of the firm, and his partner would send a 
cheque on the following Saturday morning. The cheque, however. 
never arrived. Prisoner had disposed of most of the tools at much 
less than their value. The Bench eventually committed him for 
trial on both charges.— Halifax Guardian. 


In stating the 








THE HULL AND District INSTITUTION OF ENGINEERS AND NAVAL 
ARCHITECTS.—On Tuesday evening, the 17th inst., the members 
of the Hull and District Institution of Engineers and Naval 
Architects held their annual general meeting of the seventh session 
for the purpose of electing officers for the session 1892-3. The 
first business was the election of the following gentlemen: as (B) 
members, Messrs. J. R. Sturdy, and G. B, Charlton (both of 
Grimsby); as associate member: Mr. James Alward, of Grimsby ; 
as graduate member: Mr. Maurice Houlder, of Hull. The 
election of officers was next proceeded with, with the result that 
Mr. J, Spear was elected President, and Mr. Thos, Thompson as 
Vice-president, the other officers elected being: members of 
council: Messrs. G. J. Cole, J. H. Leetham, W. B. Dixon, and F, 
Somerscales. Hon. Treasurer: Mr. A. N. Somerscales. Auditors: 
Messrs. J. Innes, and J. Brackenbury. Hon. Secretary: Mr. Geo, 
H. Strong (care of Charles D, Holmes and Co., engineers, Hull.) 
A vote of thanks to the retiring officers was moved by Mr. F. H. 
Pearson, and seconded by Mr. J. R. Smith, and each of these 
gentlemen having briefly returned thanks to the members, the 
hon, secretary made a short statement respecting various matters 
connected with the work of the past session, and it was resolved 
that the meetings of the Institution should be held on Monday 
evenings in the coming season. 

ENGLAND’s WorK IN Ecypt.—In the New York Nation is an 
interesting article by Mr. Edwin H. Woodruff on ‘‘ The Reyenera- 
tion of Egypt.” He is an impartial and disinterested critic of the 
work we have done in the Nile Valley these last few years, and the 
article should be read by everyone. ‘‘In the Valley of the Nile 
to-day,” says Mr. Woodruff, ‘‘ there are three Egypts. There are 
the sub-stratum dominions of the Egypt Exploration Fund—an 
ancient land of sphinx, pyramid, mummy, and scarab, ruled over 
in this century by a dynasty of archeologists. Superimposed is 
the Egypt of Mabommed, with its tapering minarets, swelling 
domes, and dusky bazaars, and all the torpifying intluences 
focalised at Cairo in the teachings of the great university mosque of 
El] Azhar with its 19,000 students swaying and muttering over the 
Koran. Above this, in turn, is the Egypt of the English occupa- 
tion. The English soldier kicks football in the yard of the barracks 
where Arabi hatched his rebellion ; and the English tourist plays 
polo under the shadow of the Great fgg to the regimental 
music of the Royal Irish Rifles.” Mr. Woodruff is greatly 
impressed by the success of English administration in the Delta. 
He says, “‘This work of the English in Egypt is an achievement 
of which every Anglo-Saxon must be proud. And yet there has 
been little romance in this restoration. It is chiefly a story of 
common sense, honesty, and straightforward hard work. The sole 
trustee of an insolvent people first sought to re-establish their 
financial credit, The basis for any such substantial improvement 
must be intelligent care of the resources of the country. The 
wealth of Egypt is exclusively agricultural ; the productiveness of 
the soil depends primarily upon irrigation and the regulation of 
the Nile; therefore, attention was first turned to engineering 
works for the proper accumulation and distribution of the water 
supply.” The irrigation works and the clearing of the canals are 
the things on which the redemption of Egypt depends, and they 
have been accomplished by English engineers, contending against 
other obstacles besides those of desert sand and Nile mud. Mr. 
Woodruff says, ‘‘ While the French engineers always stayed in 
Cairo, each of the present irrigation inspectors travels over his 
district again and again, often on foot, suffering much hardship, 
and seeking the shelter of the humblest mud huts, lest, by accepting 
the entertainment of the wealthy proprietors, he be suspected by 
the poorer natives of having been bribed. In Ismail’s time the 
canals were first tapped for the estates of the Khedive, then for 
the pashas and village sheikhs, and lust of all for the poorest 
native ; but now all are served alike. In times of scanty supply, 
the water is given in rotation to the land without reference to the 
owner. In former days a poor man was completely at the mercy 
of his rich neighbour and of the corrupt native inspector, who, 
unless bribed, would not open a sluice at a critical time for the 
crops. Nowthe poor no longer have to bribe for water; they have 
confidence in the English inspectors and have learned that petitions 
will be listened to and wrongs redressed. The actual head executive 
officer of public works is Sir Colin Scott-Moncrieff ; the chief of 
irrigation works is Colonel J. C. Ross, who knows thoroughly every 
canal and something of nearly every landowner in Egypt. Of 
course the history of these public improvements is not a record of 
monotonous successes, There have been mistakes and failures, 
but the errors were almost worth committing for the sake of the 
candour, no less refreshing than astonishing, with which they are 
admitted in the official reports. Here is a sentence from 
Moncrieff’s report for 1886: ‘The dredging contracts have 
been altogether badly drawn up, a circumstance I regret 
all the more that I am directly responsible for them.’ The 
greatest social reform carried out by the English is one con- 
nected with the annual clearing of these canals from silt. From 
immemorial times public works had depended for their execution 
upon forced unpaid labour, and this system was the core of most 
of the official corruption. The sheikh compelled the poor man to 
give his labour for weeks on the canals, while the rich bribed 
exemption for their labourers, and the crops of the wealthy 
flourished, while those of his absent neighbour suffered for want of 
cultivation. The English set about to abolish this system and to 
substitute paid contract labour, but were met with a prophecy 
that wages would not bring the labourers, and only force could 
drive the fellaheen to clear the canals, Nevertheless, the gradual 
suppression of the corvée was undertaken. In 1883 the amount of 
this forced unpaid labour was equal to 202,650 men working for 
100 days; in five years it had been reduced to 58,788 men for 100 
days; and in December, 1889, the corvée was totally abolished for 
the first time probably in all the thousands of years of Egyptian 
history.” Mr. Woodruff’s enthusiastic testimony to the value of 
our work in Egypt should encourage us to continue. 
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RAILWAY MATTERS. 


Tue Vienna Public Works Bill has passed its second 
reading: equivalent to the Committee Stage in England. The 
cost of the Metropolitan railways and other works will be about 
ighty-five million florins, to which the State contributes fifty- 
be tad the Province of Lower Austria ten, and the town of 
eign | sixteen million florins. A correspondent of the Standard 


piss tee works are to be completed by the end of 1898. 


A sTEEL wire railway carriage seating, made by a 
Warrington firm, is, it is said, fast taking the place of the padded 

d volute spring seats. The new seat is composed of minute steel 
i. rings compactly knit together, over which only a very thin 
Jayer of hair or & of felt is necessary. The London and North- 

estorn Railway has already fitted 653 to their carriage and saloon 
berths, while the Great Eastern Railway has—the Railway News 
says—in use nearly 5000. 


Tue draw bar litigation, going on for the pet ten years, 
between the Manhattan Elevated Railway and Mr. E. O. Perrin, 
has, says Engineering News, been decided in the U.S. Circuit Court 
in favour of the railway company. Mr. Perrin alleged that the 
company infringed his patent in using the draw bar that enabled 
them to turn the wre curves on the Sixth Avenue line, Judge 
Wallace decided that Perrin’s patent was ante-dated by that of one 
Deville, in England, in 1833, 


Aw extension of time for one year has been granted to 
the Metropolitan Railroad Company of Washington, D.C., by Con- 
gress, in which to complete the equipment of its lines for mechanical 
—storage battery—traction. The passage of this Bill, says the 
Streets Railroad Journal, furnished an occasion for the enactment 
of two other measures, one repeals the Act prohibiting the use of 
overhead wires, and the other requires that the Metropolitan 
Company shall not collect fare from passengers not provided with 
seats, 

On the 15th inst., during a terrific wind and rain storm, 
afreight and express train came into collision on the Cleveland, 
Columbus, Cincinnati, and Indianapolis Railroad at Cleves, Ohio. 
The freight train had orders to stop at North Bend, and shunt into 
asiding for the purpose of letting the express pass, but it did not 
stop, and approached Cleves, running at the rate of twenty miles 
vn, and the express, travelling at about — miles an hour, 
crashed into the freight train with terrific force, wo new engines 
will be wanted, and a lot of cars. Several people were killed, and 
all others in the train injured. 


Tur length of railway communications open to traffic 
in India in March last was 16,890 miles, and at the same time the 
length under construction was 1684 miles. The corresponding 
figures in March last are 17,375 and 2160. Thus, says Jndian 
Engineering, during the twelve months 485 miles have been opened, 
ms an additional 960 miles have been taken in hand. The con- 
struction of railways in India was commenced in October, 1850, and 
the date of the first opening to traffic was August, 1853. So, since 
the commencement of operations, there has been an average 
addition to the open mileage of about 420 a-year. 


Tue statement has gained currency that Honduras 
has revoked the charter of ‘‘an English syndicate for the building 
of the inter-oceanic railway” across that republic, and that the 
Government has given a concession fcr the line to New York 
capitalists, This, says the Railroad Gazette, would be important 
if true, but it needs more direct confirmation in view of the fact 
that Honduras has given everything she had to give—railroads, 
lands, infinite concessions—in liquidation of her foreign debt to a 
syndicate composed of her former bondholders, after the example 
set by the Grace contract with the Government of Peru. 


Tuer Corporation and the Tramway Company of Leeds 
have agreed to the appointment of Sir Douglas Galton to settle the 
terms under which the Corporation can at once acquire the tram- 
ways. This will be a very interesting case, as it will be the first 
time that the question will be properly considered as to the terms 
on which local authorities have power to buy up the tramway 
company. ‘The case of the London Street Tramways and the 
London County Council is also pending, but it is most probable that 
the Leeds case will be heard at once. Mr. Kincaid, M. Inst. C.E., 
of Westminster, has been retained by the tramway company to 
advise with the solicitors, Messrs. Nelson, Barr, and Nelson, in the 
conduct of the case. 


Tue Grand Trunk Railway of Uruguay from Monte- 
video—352 miles—to the town of Rivera on the Brazilian frontier 
has just been ———— When the works were begun in August, 
1888, the Central Uruguay Railway reached no farther than Paso 
de les Teres, on the Rio Negro, 170 mies from Montevideo, The 
intervening country from there to Santa Ana was little better than 
a wilderness, destitute of roads, bridges, or communication, and 
almost devoid of houses or population. The immediate result of 
this Grand Trunk line to Brazil will be to open up a vast tract of 
fertile land, hitherto comparatively valueless. If we include 
merely a zone of 10 leagues on either side of the section from Paso 
de Teres to Santa Ana, this will comprise an area of 1200 square 
leagues, or 8,000,000 acres, which is little less than the area of 
Belgium ; all this will now be brought within easy contact of Monte- 
video, The Brazilian Government is now constructing a railway 
south from Rio Grande to Peletas, which will soon reach the 
boundary and furnish direct railway communication between Monte- 
video and those two important cities of Brazil. 


In his evidence before the Joint Committee on the 
various electric railways projected for London, Mr. Preece, elec- 
trician at the General Post-office, said that in 1884 there was only 
one electric railway in America. The growth of these railways in 
the United States had been very great. In 1884 there was only 
one, in 1888 thirty-two, and now there were 436, with 5831 motor 
cars. Last year they carried 250,000,000 ngers without 
causing a single death, while the steam railways caused 5241 
deaths. The witness was of opinion that electric railways were 
quite safe, there being no danger of explosion. The air in the 
tunnels was not vitiated by unburnt gases and refuse. A tunnel 
was, indeed, an ideal place for an electric railway. All electric 
developments had been the result of failures. That had been the 
case in regard to wires and cables, and was so also in relation to 
railways, As to the cost of working, authoritative information 
from America showed that the cost was under sixpence per mile. 
A car when full would average ten tons, and would carry forty 
passengers, 


_ Aw admirable illustration of the perfection to which it 
18 possible to arrive in the construction of luxurious railway 
carriages is afforded by three saloon carriages which have just been 
completed by the Oldbury Railway Carriage and Wagon Company. 
They have been built ata cost of some £10,000, to the order of 
Messrs, Joseph Showell and Co., Indian merchants, of Birmingham, 
Who are understood to be acting on behalf of a wealthy Indian 
Prince. The extreme length of each of the carriages is 63ft., and 
the width 10ft. 44in. They are built for a gauge of 5ft. 6in., and 
eac iage is borne on two four-wheeled bogies made of patent 
pressed stee] plates. The outside of each carriage is finished 
in cream and gold. The roofs are throughout double, with an air 
Space between, and ingeniously constructed sunshades run the 
Whole length of the sides. The carriages are lighted throughout 
by the electric light, each carriage containing thirteen lamps of 
sixteen candle-power each. The power is obtained from specially 
adapted accumulators, which will last for ten hours. The water 
for baths and other purposes is carried in large tanks, suspended 
beneath the centre of each carriage, from which it is pumped up 
when required. The too common fault of over-elaborate decoration 


NOTES AND MEMORANDA. 


TE total number of houses supplied by the London 
water companies during the month was 782,512, representing an 
increase of 970 supplies on the previous month. 


In Greater London 3789 births, one every 2°7 minutes, 
and 1996 deaths, one every 5 minutes, were registered, corresponding 
a gang rates of 33'9 and 18°1 per 1000 of the estimated popu- 
ation. 


WE are glad to see that Lord Kelvin prefers the words 
‘supply unit” instead of the word “kelvin” for the Board of 
Trade unit, and announces that “kelvin ” will not be used in the 
provisional orders. 


In London 2877 births and 1597 deaths were regis- 
tered laet week, or respectively 186 above and 23 below the average 
numbers in the corresponding weeks of the last ten years. The 
annual death-rate was 19°5 last week. 


In thirty-three great towns of England and Wales the 
deaths registered last week corresponded to an annual rate of 
20°4 per 1000 of their aggregate population, which is estimated at 
10,188,449 persons in the middle of this year. Croydon with 12:8 
and West Ham with 13:0 were lowest, and Preston highest with 26°8, 


THE sixteenth annual report of the Inspectors of 
Explosions contains in an appendix the regulations which have 
been specially drawn up for regulation of electric lighting arrange- 
ments in gunpowder and other stores or manufactories of explosives. 
The report contains a great deal of useful and interesting informa- 
tion upon explosions at home and abroad. 


AT arecent meeting of the Physical Society, Mr. R. 
Inwards read a i on ‘‘ An Instrument for Drawing Parabolas.” 
It was designed for drawing curves of short focus, such as are 
required for reflectors, and for diagrams of the paths of comets and 
projectiles. Its construction is based on the fundamental property 
that every point on the curve is equidistant from the focus and 
directrix. 

Tue number of miles of streets containing water pipes 
constantly charged in each water company’s district within the 
metropolis is now as follows :—Chelsea, 764; East London, 185; 
Grand Junction, 85}; Kent, 1584; Lambeth, 171; New River, 301; 
Southwark and Vauxhall, 160; West Middlesex, 120; total, 1257 
miles, ‘Throughout this extent of streets hydrants can be fixed. 


THE average daily London water supply from the Thaines 
during March was 94,523,485 gallons; from the Lee, 56,889,067 
gallons; from springs and wells, 29,848,133 gallons; from ponds at 
Hampstead and Highgate, 246,364 gallons. The last is used for 
non-domestic purposes only. The daily total was, therefore, 
181,507,049 gallons for a population aggregating 5,690,741, repre 
senting a daily consumption per head of 31°89 gallons for all 
purposes, 

Accorp1nG to the report of the Deputy-Master of the 
Mint for 1891, a large increase has occurred in the number of 
colonial coinages executed, and during the year Imperial and 
colonial coins of thirty-two different denominations were struck. 
The total number of good pieces struck was 87,686,317—by far 
the largest ever executed in one year—the aggregate value 
being upwards of £8,325,000. It is stated that the issue of florins 
was almost entirely suspended in 1891, in consequence of the 
superabundance of such coins, and no four-shilling pieces have 
been issued since the early part of last year. 


THE temperature of steam arising from boiling salt 
solutions was the subject of a paper read recently before the Chemical 
Society, by J. Sakuria. he evidence now on record as to the 
temperature of the steam arising from boiling salt solutions is 
exceedingly unsatisfactory. The author hasstudied the conditions 
under which the true temperature of steam escaping from a boiling 
salt solution may be ascertained, and he has devised a method by 
which this can be readily effected. The result of his observations is, 
that the temperature of steam escaping from a boiling salt solution 
is the same as that of the solution. The author describes the 
apparatus used and the conditions observed in his experiments, 


In a recent number of the Comptes Rendus is a paper 
on ‘The Division, according to Terrestrial Latitudes and Longi- 
tudes, of the Geological Groups on the Earth,” by M. Alexis 
De Tillo, The following are the sums of the distribution of groups 
of rocks, &c., given in the tables for every ten degrees of lati- 
tude; the dimensions are expressed in millions of square kilo- 
metres :—Pre-Cambrian, 19°85; primary, 17°18 ; secondary, 19°85 ; 
tertiary, 8°71 ; quarternary, 19°17; gravels, 7°35; glaciers, 1°94; 
igneous rocks, 3°96; coral islands, 0°02; region explored, 98°03; 
ditto unexplored, 36:16; total, 13419. Tables are also given 
showing the proportion of the known surface of the globe occupied 
by each of the above groups, and also showing the distribution in 
longitude. 


At the last meeting of the Meteorological Society a 
paper was read on ‘‘ Raindrops,” by Mr. E. J. Lowe, F.R.S. The 
author has made over three hundred sketches of raindrops, and 
has gathered some interesting facts respecting their variation in 
size, form, and distribution. Sheets of slate in a book form, which 
could be instantly closed, were employed ; these were ruled in inch 
squares, and after exposure the drops were copied on sheets of 
paper ruled like the slates. Some drops produce a wet circular 
spot, whilst others, falling with greater force, have splashes around 
the drops. e same sized drop varies considerably in the amount 
of water it contains. The size of the drop ranges from an almost 
invisible point to that of at least 2in. in diameter. Occasionally 
large drops fall, that must be more or less hollow, as they fail to 
wet the whole surface inclosed within the drop. Besides the 
ordinary rain drops, the author exhibited diagrams showing the 
drops produced by a mist floating along the ground, and also the 
manner in which snow flakes, on melting, wet the slates. 


A paPeR on “A Portable Instrument for Measuring 
Magnetic Fields, with some Observations on the Strength of the 
Stray Fields of Dynamos,” by Mr. E. Edgar and Mr. H. Stansfield, 
was read at a recent meeting of the Physical Society. The instru- 
ment was described as an inversion of ad’Arsonal galvanometer, for 
the torque necessary to maintaina suspended coil conveying a con- 
stant current parallel to the field gives a measure of the strength of 
the field. The constant current is furnished by a Hellensen’s dry 
cell coil which the authors found remarkably constant. The instru- 
ment consists of a coil of about 50 ohms wound on mica and suspended 
by two German silver strips within a tube. A pointer is fixed to 
the mica, and a divided head, to which the outer end of one strip 
is attached, serves tou measure the torsion. Within the head 
chamber is a commutator which automatically reverses the current 
in the coil when the head is turned in opposite directions from 
zero. ‘Two readings may thus be taken to eliminate gravity errors 
due to want of perfect balance in the coil, Means are provided for 
adjusting and measuring the tension of the suspensions. The con- 
stant of the instrument was determined by —— the coil in the 
field of a Helmholtz galvanometer, and found to be 0°293 per 1 deg. 
Any other field is therefore given by 0°293 (n + 1)6, where @ is 
the angle of torsion in degrees, and x the multiple of 50 ohms in 
series with the coil. Fields from two or three C.B.S. lines up- 
wards can be measured to about 2 percent. by the instrument, 
and even the earth’s field is appreciable. The authors have tested 
the fields of dynamos at the Crystal Palace Exhibition and else- 
where, and the results obtained are given in the paper. It is 
noted that the stray fields of multipolar machines fall off much 
more rapidly than those of two-pole dynamos as the distances 
are pti we § and that near edges and corners of the magnets the 
fields are much stronger than near flat surfaces. The disturbing 


MISCELLANEA. 


_ In the paper on condensers and air pumps, published 
in our last impression, page 414, the speed of water through 
Injection pipes is given as 200ft. to 300ft. per minute. This should 
read 400ft. to 600ft. per minute. 


A SUBSIDENCE of land has occurred at the Gloucester 
Docks, the wall having moved for a considerable space towards the 
basin, and has dragged with it a portion of the oil mill of Messrs. 
Foster Brothers. The railway runs between the mill and the wall, 
and the breach in the line will take some time to repair. 


THE construction and laying of electric mains in the 
streets for the Hull Corporation has been placed in the hands of 
Messrs. Crompton and Co. The tender is for £8000. The work 
will be commenced at once, and Mr. B. H. Jenkinson, who has 
— completed the Southampton mains, will carry out this con- 
ract. 


WE have received a specimen ivory tablet which bears 
the address of The Endolithic Ivory Company, inscribed by the 
company’s Endolithic process, by which the lettering is rendered 
absolutely indelible. @ process is now used for address, switch- 
board, speaking tube, and other labels, and for name plates, The 
lettering is clear and permanent with a smooth uncut surface. 


A NATIVE graduate of the Madras University, named 

Nambermall Chetty, B.A., has become a P. W. D. 
contractor in Madras, where he has practically the monopoly of 
the largest and best of the building contracts. He is said to have 
visited Simla to study certain details to help him in connection 
with his works in Madras, and, says Indian Engineering, even con- 
templates a visit to England with that same object. 


On Wednesday afternoon a discussion took place at 
the United Service Institution on the subject of the prize essay of 
the year, which was entitled ‘‘ Maritime Supremacy being essential 
for the general protection of the British Empire and its Commerce, 
to what extent, if any, should the Naval Forces be supplemented 
by Fixed Defences at home and abroad, and to whom should 
they be confided.” We shall refer to the discussion in another 
impression. 


THE Berlin correspondent of the Standard says that 
Prince Louis of Bavaria has declared that he earnestly desired to 
see the construction of a waterway between the Rhine and the 
Danube. He said, ‘‘ My plan is the formation of a great navigable 
way connecting the Danube with the Rhine, and I hope to live to 
see it accomplished.” A lively agitation is on foot in Prussia and 
Austria for the construction of waterways between the Elbe and 
the Danube, and between the Oder and the Danube. 


DETAIL surveys were completed of 167 square miles on 
the 4in. scale inside reserves in the Toungoo District, including 
41 square miles of Karen area and of about 200 square miles on the 
2in. scale outside reserves in the Prome District. The traverse 
survey of about 200 square miles in the Toungoo District was com- 
satel, says Indian Engineering, and some triangulation work 
done. Traverse surveys of about 132 square miles inside reserves 
of the Tenasserim Circle had been completed and 80 miles fully 
triangulated. 


Tue Engineering Exchange will be officially declared 
open in the Exchange-room of the ‘‘ Jerusalem,” Billiter-buildings, 
E.C., on Tuesday, May 31st, at twelve o’clock. In the evening a 
banquet will be held at the London Tavern, Fenchurch-street, 
E.C., which will be presided over by Sir Albert K. Rollit, M.P., 
the chairman of the London Chamber of Commerce. This 
gathering has been announced as a ‘‘ Commemoration Dinner,” to 
celebrate the establishment of an engineering exchange for 
London, and to commemorate the removal of the ‘‘ Jerusalem ” 
to Billiter-buildings from Cowper’s-court, where this institution 
had existed ever since 1625. 


Iris interesting to gas engineers that the report of the Gas 
Committee of the Birmingham Corporation on the operations of the 
gas works for the year ending 3lst of March last shows that the 
net surplus to be appropriated to the improvement rate for the 
relief of local taxation amounts to £22,144. This amount compares 
with £36,785 in 1890 and £70,337 in 1889, but the falling off is 
understood to be mainly due to temporary causes, and next year 
the committee hope to hand over to the improvement rate £25,000. 
The quantity of coal carbonised was 452,000 tons, as against 
421,000 in the year previous, and theconsumption of gas reached 4045 
millions of cubic feet, as compared with 3810 millions in 1890-91. 


THE hybrid committee of the House of Commons 
appointed to inquire into the merits of the Bill promoted by the 
Birmingham Corporation to obtain a new source of water supply 
from Wales has decided that the preamble of the Bill had been 
proved. For the purposes of this scheme the corporation are em- 

wered to borrow £6,600,000. Power is also given to construct 

# miles of railways in Wales ‘‘to facilitate the construction and 

maintenance of the waterworks.” The committee have adjusted 
clauses providing that the corporation should grant leases of 999 
years to the owners, and 21 years to the tenants of property in 
the watershed, making such conditions as may be necessary to 
secure the purity of the water. 


A cuimney 350ft. high is being built for the Omaha and 
Grant Smelting Works, in Denver, Colo. It will be an octagon 
stack, 55ft. in diameter at the base, placed on a concrete founda- 
tion 18ft. deep, imbedding 20 tons of steel rails. There will be 
two stacks, one within the other, with a ladder-way between. The 
stack will be banded with 44in. wide steel bands every 20ft., 
covered by the brick work. The contract price is about 
53,000 dols., and it is te be finished in 130 days, The other high 
chimneys in the United States are, Hngineering News says, as 
follows: At the Fall River Iron Works, 340ft., and the Clark 
Thread Mill stack, in Newark, N.J.” The stack at Freiburg is 
460ft. high, above ground. The total height of Townsend’s chim- 
ney, near Glasgow, is 474ft. above ground. 


TuE Liverpool Docks and Harbour Board have just 
resolved upon taking an important step with regard to the removal 
of the bar in the river Mersey. They have, says the Times, placed 
an order with the Naval Construction and Armaments Company, 
Barrow, for the building of a sand dredger to be employed on the 
Mersey Bar, which will be the largest vessel of its kind, or indeed 
of any kind, ever built for dredging purposes. This vessel will not 
be of the usual bucket dredger type, but will be specially con- 
structed with a large pipe for sucking up sand from the bottom of 
the sea by means of very powerful centrifugal —*. She will be 
constructed witb hoppers capable of carrying 3000 tons of sand, 
and these will be filled in about three-quarters of an hour, when the 
vessel will steam to the depositing bank and discharge her cargo. 


Ir is proposed to light Perth, West Australia, by 
electric light. A report by Mr. W. J. Hancock, M.I.E.E., the 
superintendent of telegraphs, on the proposed system, has been 
presented to the City Council, which has received a tender from 
the Western Australian Electric Light Company. The proposal 
consists of (1) to supply and erect for the Council a complete 
electric light installation—excepting the station site and building— 
consisting of engines, boilers, dynamos, lamps, poles, cables, and 
other necessities for the lighting of the streets of the city, by 126 
incandescent lamps of 20-candle power, 9 arc lamps of 3000 
nominal candle power for the ‘um of £3750; (2) to maintain in 
working order, and keep the lamps lighted from sunset to 3 a.m. 
throughout the year for a period of seven years for an annual 

ayment of £520. The tender does not enter into detailed speci- 
cations as bod nr or machinery, but the company is prepared to 





effects of armature reactions on the strength of the stray fields were 





has been avoided, 


measured, and shapes of the fields observed in some cases, 


work the installation, and guarantee its proper working fora period 
of seven years, 
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THE CRYSTAL PALACE ELECTRICAL 
EXHIBITION. 
No. IX. 
Most engineers who look at a piece of work for the 
first time scan it up and down and form an opinion as to 
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Co., Messrs. Swinburne and Co., and Messrs. Crompton | to canvass the opinion of exhibitors on the 
and Co., have greatly contributed to this result, and the lec- | circulars. 

tures of Dr. Fleming started last Wednesday week will add 
still further thereto. The question may well be asked by | Z. de Ferranti, who, by-the-bye, 
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Prominent amongst the new exhibits is that of Mr, § 


promises us the sight of 


everybody, ‘‘ When is the Exhibition to close?” for while | a new alternating current motor—the Hutin-Leblang 
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FERRANT! COILS AS MOUNTED 


what kind of a job has been made of it, and whether it | nery brought in, there remains the fact that summer is | of a great deal of experiment, and one in which several 
is built to last or to give trouble. If, in addition to a | almost upon us, and the load-line of lamp hours per day | practical advantages have been attained. The greatest 
substantial and pleasing design, there is good workman- | is becoming very small. 


ship and finish, something of the delight evinced by the 
fair sex over dresses and flowers is experienced by the 
engineer, and he uses much the same adjectives. We 
venture to think that few of the big pieces of electrical 
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FERRANTI COLLECTOR 


machinery shown in this Exhibition will be passed over 
by such without similar feelings. Never before do we 
recollect seeing at any Exhibition such a display of the 
many parts that go to make up a dynamo. There is no 
doubt that in this way much knowledge has been dis- 
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seminated amongst the members of corporations and the 
general public in matters electrical by visits to this 
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Exhibition, and that a good deal of misapprehension and | 


prejudice has been removed, questions and inquiries of 
all kinds and natures answered, and correct views of the 
practicability and cost of the electric current for various 
purposes disseminated. 
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point secured is that they are non-synchronous, and are 


At a meeting of the exhibitors and directors of the | not therefore bound to be used on a circuit of a fixed 
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| frequency. They will also start with a load, may be 
| stopped or varied in speed with the utmost facility, have 
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no commutators, and are self-regulating. Mr. Ferrant 
points out that the limit is soon reached at which trans- 
mission of power by means of continuous currents is safe 
and trustworthy, the difficulties in connection with com- 


Crystal Palace Company last Saturday, various opinions mutators confining it to comparatively small powers and 
were advanced as to the advisability of keeping the | isolated cases; and he emphatically states that the 
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Exhibition on till September, or closing it on July 2nd. 
On the votes being taken, it was found that the opinion 
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The experiments shown by | on the matter was very equally divided, the voting bein 
Messrs. Siemens Bros. and Co., the Thomson-Houston | fifty as against forty-eight. 


It was afterwards decided 


| features of the alternating current system are better 
adapted for motive-power purposes than those of con- 
tinuous currents. Naturally a great deal of interest 
awaits the appearance of these motors. 

| Meanwhile, we turn our attention to the exhibits as 

| they stand. A large Ferranti armature belonging to a 

| 300-horse power dynamo, and mounted on a 6in. shaft 


EXPERIMENT WITH SCOTT MIRROR 

| with pulley for rope driving, is the centre piece of this 
exhibit ; and placed where it is near the stand of Messrs. 
’ Rashleigh, Phipps, and Dawson, opposite the Orchestra, 
is a most conspicuous object. The perfection of con- 
| struction applied to the requirements of a rotating 
| armature producing alternating currents is here most 

| noticeable, and the various parts used in the constructicn 
of the same may also be examined. 
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In the first place the coils are electrically coupled in 
airs—see Fig. 1—their inner ends being rivetted and 
soldered to a central brass lug, and their adjacent outside 
ends being soldered together. To bind together the 
copper strips with which the coils are wound, and pre- 
vent any possibility of shifting while in motion, the 
respective strips of copper and intermediate insulation 
are corrugated by one central rib in the direction of the 
strips. Being wound very taut and the ribs fitting 
closely, no shifting of the strips can occur when the 
armature is running at its speed of 850 revolutions, The | 
electrical connection between two adjacent pairs of coils | 
ismade from the brass centre lugs of the two nearest | 
coils, through the gun-metal clamp into which they are | 
polted. Each clamp is lined with a seating of vulcan- 
ised fibre—as shown—and the lower ends of the coils | 
rest on cushions of fibre mounted on lead, which are 
first inserted into the bottom oftheclamp. Bolts through 
the clamps then hold the coils firmly in position, and 
also make electrical connection between two pairs. The 
lower part of the gun-metal carrier or clamp is a round | 








Fig. 9- SCOTT IMPROVED PROJECTOR 


bar which fits into the square casting indicated in the 
sketch, and into which it is cottared. These boxes are 
cemented into spaces on the driving ring between project- 
ing circumferential ribs and strong radial webs. The car- 
riers are kept clear of the driving ring by porcelain insula- 
tors strung on the bars and cemented thereto, a necessary 
precaution with 2400 volts in the coils. The cement used 
is Mr. Ferranti’s sulphur insulating cement run in in a 
heated liquid form. he appearance, when finally 
mounted, is shown in Fig. 2. Mechanical strength and 
the prevention of eddy cur- 
rents in the cores of the coils 
are secured by building them 
up of brass strips in a radial 
direction, insulated with in- 
termediate strips of asbestos, 
as shown. 

The twenty-four coils com- 
posing the armature are 
coupled in two parallel sets, 
and the two connections to 
the collector rings are made 
by a pair of concentric con- 
ductors taken inside a hollow 
shaft on the collector side of 
the armature, which are 
joined respectively to two 
pairs of collector rings insu- 
lated on the shaft. From 
these rings the current is 
taken off by means of brass 
rings made in two halves and 
held together with a certain 
amount of pressure on the 
collecting rings, by means of 
circular end springs as shown ‘ 
in Fig. 8. In order to lubri- \ 
cate these rubbing surfaces, 
as well as to secure at the 
Same time good electrical 
contact, the inside surfaces 
of the rings have a number 
ot small holes drilled in 
them, into which are drifted 
short rods of blacklead. 
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already gained of these machines, of which a large number 


are in use in electrical stations at home and in France, 
Spain, and South America. 

The large station at Deptford, where Ferranti alter- 
nators are in use, has now a capacity of 90,000 lamps, 
and it is intended shortly to extend the capacity by the 
building of two 200,000-light machines. As is well 
known, the high-tension current is conveyed from 
Deptford to the sub-stations in the City by means of 
four Ferranti concentric mains, and one of the most 


slipped over, and an iron guard pipe to cover the whole 
of the joint. The inner ends being forced together brings 
the ends of the outer conductor nearly butt, and the 
copper sleeve is then placed midway over the joint and 
the ends corrugated on, thus forming a perfect mechanical 
and electrical joint. 

The mains are simply laid underground without special 
conduits, and it is a proved fact that there is no danger 
to life even when cut in two by a cold chisel, the experi- 
ment having been performed before representatives of 


interesting objects here exhibited is the pair of ends | the Post-office, the Board of Trade, the County Council, 
prepared for making a joint in this main—Fig. 6a. A | and some of the London Vestries. 


cross-section right through the main is shown in Fig. 6, 


where it will be seen that the inner and outer conductors | turn to the meters. 


From the heavy engineering section of this exhibit we 
Trustworthy meters are essential to 


are both tubes of copper, the inner one being of greater | any system of supply, and we have here the Ferranti con- 


thickness to make up equal section of metal. Between 


| 
| 


tinuous current meter starting to register at 1 per cent. 


the two tubes, and between the outer conductor and the | of its limit of load, and with less than 3 per cent. error 


outside iron pipe, is an insulating material, made up of 
thin brown paper, well dried, and saturated in a specially- 
prepared wax. Experience has shown that a more trust- 
worthy insulation is secured by a large number of thin 


| 


Fiz. 10—SCOTT COUPLED LIGHTING PLANT 


layers than one thick homogeneous layer, as any slight 
flaw in one turn will not come opposite a flaw in the next 
turn. The mains are made in 20ft. lengths, and the 
paper is also cut in the same lengths and wound bodily 
round the tubes, not with a spiral lay. It is now the 
practice to earth the outer conductor as a means of 
avoiding induction effects, and as a protection from the 
shocks resulting from an accumulation of static charge 
in the iron pipe with the high tension employed. The 
earthing is now done at one pole of the generating 
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The bearings used in these machines are all swivel ; machine or transformer, which amounts to the same 


bearings run with white metal, and having large oil ways. 
Oil is pumped up by a small pump run from the machine 
shaft, and is forced with some pressure past the jour- 
nals. Specimens of the bearings are shown. 


engineering work, and gives one the impression of a 
thoroughly solid, self-contained, and compact job, andone 
that is not likely to be a source of trouble even under the 
Severest wear. This is borne out by the experience 


thing on a circuit of such low resistance. 


over 97 per cent. of its working range. Also the Ferranti 
Alternating current meter, which we illustrate in Figs. 
4and 5. The principle of this meter is the rotation of 
a horizontal metal ring caused by a rotary field set up in 
two opposite field magnets, the coils of which carry the 
current to be measured. It is found that the speed of 
rotation of the ring is proportional to the current, and 
the ring is therefore geared direct to the counting train. 


JOINTS IN MACDONALD CONDUIT 





On the horns of the electro-magnet cores are fixed closed 
copper strips, as indicated. These act as closed 
secondary circuits, and in consequence retard the phase 
by the required amount to produce continuous rotation. 
The ring is primarily of iron—Fig. 5—but is coated 
electrolytically with copper on three sides, and is pivotted 
at the centre of an aluminium disc attached to it above. 








WELDED GLASS TANK 
FICS 


| The speed is damped by vanes carried by the spindle 


The ends for the joint are prepared as shown in below, and the instrument is adjusted by shifting the 


Fig. 6a. 


From the edge of the inner conductor the | field poles nearer or further away from the ring, so as to 


: ing ; insulation is tapered up to the outer, over a length of | give readings direct in Board of Trade units. The con- 
€ armature in every detail is a well-executed piece of | about 8in., and the other end is bored out taper to fit. A | tinuous current meter referred to above is on the princi- 


| 
side, and fits into that on the other. 





piece of copper rod is driven into the inner tube on one 
This forms the 
electrical connection with the inner conductors, no solder | examined at the exhibit. 
being used. Before uniting the ends a copper sleeve is | provided with means for double sealing, as required by 


be of a rotating mercury bath in an electro-magnetic 
| field, and the construction of the instrument may be 
Both these types of meter are 
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the Board of Trade regulations, viz., one sealed lid 
enclosing the mechanism, which is sealed down by the 
Board of Trade after certification as to correctness of 
calibration, and a second sealed lid enclosing the ter- 
minals of the meter which the supply company seal down 
after connection to the mains. 

The Ferranti safety device—Fig. 7—is designed to 
short circuit a consumer’s lamps immediately an earth 
shows itself upon either of his mains. The instrument 
is connected as a shunt on these mains, which are at 
100 volts pressure, and a small shunt current passes 
through the fine wires of two transformer coils with iron 
cores. The secondaries of these transformers are joined 
together in opposition, that is, so long as the cur- 
rents in each primary are equal, 
the secondary currents neutralise 
each other. This is the case so 
long as each main of the 100 volt 
circuit is well insulated. Between 
the primary coils is a connection to 
earth, and therefore immediately 
an earth occurs on one main the 
primary coil on that side is shunted 
more or less, and an increased cur- 
rent passes through the primary 
on the other main. This upsets 
the balance in the secondary coils 
and allows a current to flow. A 
small fuse wire is blown by this 
current, and a taper weight hanging 
on the fuse wire drops and falls 
between two taper lugs connected 
to the lamp circuit, so cutting it 
completely off. A transformer for 
reducing to 100 volts from 2400 
and supplying two or three houses 
is shown in its casing as used 
in supply work. The casing 1s a cast iron box, and 
contains a thick resin oil surrounding the transformer. 
Boxes for oil are also provided, through which the 
primary and secondary leads pass to the coils inside. 
The exhibit may be regarded as one of great interest at 
the present time. 

It will be remembered that at the recent Royal Naval 
Exhibition some experiments were tried in projecting a 
vertical beam by the search lights for signalling purposes 
between ships atsea. These were made at the suggestion 
of Lieutenant Froud, secretary of the Shipmasters’ Society, 
and repeated trials were made with the search lights of 
both Messrs. Latimer Clark and Messrs. Ronald Scott. 
The beams were seen at great distances, but were not 
absolutely vertical. It will be of interest to many to 
know that these experiments are now being repeated 
with Messrs. Ronald Scott’s search light at the Crystal 
Palace. By the simple addition of a mirror, Mr. C. N 
Russell, of this firm, is able to direct a search light beam 
perfectly vertical or to any angle without shifting the 
projector, and so produce signals which can be read at 
considerable distances. As atest of the steady vertical 
beam, the same is now projected every week day evening 
of this month from the roof of the Palace, between 9 and 
9.15, and Mr. Froud states in the papers that the com- 
mittee of the above society would be glad to receive 
the notes of anyone who observes the beam at any 
distance. 

A test experiment of some interest with one of this 
firm’s spherical mirrors is shown inside the Palace in 
connection with the search light on Mr. Ronald Scott’s 
stand. The beam from this projector is directed horizon- 
tally into one of the gulleries about 100 yards distant, and 
at this point a spherical mirror is placed in the beam. 
The parallel rays are returned and focussed by the mirror, 
and the outline of light converging from the lense to a 
fine point at the focus, is clearly seen, asin Fig.8. Small 
pieces of black paper will burn in the focus, even at this 
great distance from the source. The fine converging 
point at the focus is a gauge of the true spherical surface 
of the mirror, which, in the experiment, was part of asphere 
of 82in. radius. The diameter of the mirror was 24in., 
and the focal distance 16in. Great care is taken by this 
firm to insure a perfect spherical surface, and to use the 
best glass procurable. The mirrors are fixed in gun-metal 
frames with steel back, instead of the usual spring clips, 
and are further packed with felt for guarding the silver- 
ing against moisture. 

The 24in. projector shown by this firm is fitted with a 
hand-feed lamp in which the usual cumbersome lamp-box 
and slides are dispensed with—Fig.9. The arms support- 
ing the lantern are of weldless mild steel tube, and are 
mounted on a gun-metal revolving bridge-piece working 
in centre hole of a conical steel base. The electrical 
revolving contacts are contained in this base, which is 
water-tight, and are made with two gun-metal rings on 
an ebonite sleeve, upon which bear strong rubbing con- 
tacts. Insulated wires are led up from these contacts 
through water-tight glands to the lamp. Every possible 
adjustment of the lamp and carbons is provided for, and 
on account of the small standing space required and its 
portability, it is well suited for yachts and for use in vessels 
passing through the Canal at night. 

Current for the two search lights, shown in action by 
this firm on the 60ft. galleries, is derived from a coupled 
plant of 12 units output—150 ampéres at 60 volts— 
fixed in stand No. 47 in the Machinery Court—Fig. 10. 
This is a very compact little plant, and the good govern- 
ing is attested by the varied load put on. In addition to 
the search lights, the dynamo supplies sixteen incan- 
descent lamps and two motors, and occasionally a third 
search light. The engine is one of Messrs. Davey, 
Paxman, and Co.’s compound vertical ‘“‘ Windsor” type 
engines of about 25 indicated horse - power, fitted with 
Paxman’s automatic expansion gear, and running at 
280 revolutions. The dynamo, built to the designs of 
Mr. C. N. Russell, electrician to the firm, is constructed 
with field magnets of soft wrought iron machined all 
over, and with a section of 133 square inches. The 
magnetic leakage is reduced to almost nil by mounting 
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the field limbs on gun-metal brackets, at a distance of 
6in. above the iron bed-plate. The armature is drum 
wound, and consists of 192 copper bars with end con- 
nectors, and a commutator of 96 sections. The end 
bearing is on a swivel, and is run in with Magnolia metal. 
The floor space occupied by this coupled plant is 8ft. 6in. 
by 8ft. Specimens are also shown of the well-known 
switch-boards manufactured by this firm, as used in all 
vessels of H.M. Navy, on the royal yachts, and by the 
Indian Government. 

Among the various underground systems of electric 
mains here exhibited, the MacDonald subway electrical 
conduit system appears to be very easily handled and laid, 
while the material used is durable and not costly. There 
are employed in this system blocks of creosoted wood in 
lengths of about 14ft., the blocks being bored out for 
receiving cable, and divided across the centre of the bores, 
as shownin Fig. 12. At the time of laying the cables are 
simply laid in the ducts and the top covers placed over 
them, the whole of the work and the joints being open to 
inspection as the work proceeds; and if subsequent addi- 
tions to the mains are necessary fresh cables can be 
drawn into spare holes without strain. The manner of 
making the joints between the upper and lower parts of 
the conduit is by tongues of wood, as shown, one great 
advantage of these perpendicular joints being that the 
roadway need not be opened up to any greater width than 
the conduit itself. The joints are also perfectly water- 
tight. The dressing of the wood with creosote is known 
to give it great durability and resisting power against 
decay and the attacks of insects, and wood sotreated has 
been found to be perfectly sound after thirty years’ use. 
The holes are made 2}in. diameter, the top and bottom 
halves of 2}in. timber, and the centre pieces, which can 
be added to the conduits according to the number of 
ducts required, are made of 3}in. timber. A special over- 
lapping joint is made between each length of conduit. 

The section of a street-box and manhole showing the 
way the conduit blocks and cables are laid on this system 
is shown in Fig.11. The system has been used for some 
years and to a considerable extent in the United States 
for electric lighting, telegraph and telephone underground 
mains, and is spoken of by those who have used it as 
being easily and rapidly laid, easy of access for cables, 
and very simple for adding fresh cables. The specimens 
are shown in the south gallery of the Crystal Palace. 

A novel and improved method in the manufacture of 
glass tanks for electric accumulator batteries and other 
purposes is exhibited by the Armstrong Glass Company, 
of Albion, near Birmingham. By this process the tank 
sides and bottom are cut from plate glass of perfectly 
uniform thickness, and welded together at the corners— 
Fig. 13. Tanks blown by the usual process are known 
to vary in the thickness of glass at the sides. The above 
method of welding, by which strong tanks of uniform 
thickness are produced, should therefore command the 
attention of those interested. On the stand of the com- 
pany in the north nave several cells are shown, the 
largest being 54in. by 12in. by 12in. A system of per- 
manent damp-proof glass conduits for high voltage 
underground cables is also shown. 

Dr. Fleming’s remaining lectures referred to above on 
“‘Electro-Magnets and Production of Currents" are to 
be given on the 25th inst. and June Ist, at 8.30 p.m., 
in the Theatre, the lectures being illustrated by lantern 
views. 








THE PROTECTION OF METALS FROM COR- 
,OSION. 

Ir is one of the signs of the times, and by no means a sign 
that is to be regretted, that the number of new methods 
which profess to protect corrodible metals from the effects of 
the atmosphere—enhanced it may be by the acid gases 
prevalent in manufacturing towns, and by the finely- 
divided suspended saline matter in the neighbourhood of 
the sea—has been very considerable of late. Such old 
favourites as painting, tinning, galvanising, nickel-plating, 
and the like, are being jostled by younger rivals, of which 
not a few have from time to time been noticed in these 
columns. There are two classes of goods which are in 
especial need of some efficient means of protection. The 
first is represented by large structures in iron or steel whose 
corrosion spells catastrophe. The second comprises smaller 
and more generally domestic articles, whose disfigurement is 
more to be feared than their actual destruction. In the case 
of the latter it is a source of intense esthetic disappoint- 
ment to be obliged to provide a covering more or less opaque 
and unattractive for surfaces that are handsome in their 
untarnished state. There is, for example, no metal approach- 
ing copper in beauty, but the appreciation of a copper 
coalscuttle coated with a film of sub-oxide and sulphide is 
distinctly an acquired taste. As, however, the unfortunate 
presence of water and carbonic acid in the air we breathe 
inexorably determines the rapid dimming of the lustre of all 
but the most inert metals, it is a matter for congratulation 
when some covering is devised which shall replace the 
natural beauty of the material coated with it, without 
suffering greatly by the comparison suggested, and shall at 
the same time bid defiance even to a London fog. Those of 
us who are at that time of life when every man is reckoned 
as a boy until well past thirty, will remember a process of 
French origin, if our memory serves us, for adorning steel- 
plates with iridescent colours by the electrolysis of a solution 
of potassium plumbate. 

Beyond producing very pretty and artistic objects this 
process was not attended by any particular result until quite 
lately, when a method has been patented under the name of 
“‘The Haswell Electro-Browning Process,’ which promises 
to prove practically useful, in contradistinction to its fore- 
runner, which was purely ornamental. The process is the 
invention of Mr. Haswell, of Vienna, a chemist of no 
small attainments. The reason lead is selected for 
this purpose is at once obvious on considering its chemi- 
cal character. It forms a peroxide PbO, with great 
ease, and this peroxide, like most similar bodies, being 
neither acid nor basic in character, is remarkably inert, as is 
easily understood from the fact that when red lead is boiled 
in dilute nitric acid, lead peroxide—which may be regarded 
as one of its constituents—is set free and remains undis- 
solved, while proof of similar stability is afforded by a like 
indifference to a reagent of the admitted vigour of caustic 





——:}:_ 
potash. When a lead salt is electrolysed, one or both 
things happen. In the first place, metallic lead is 
generally in a spongy condition at the kathode, and simy) 
taneously a portion of the lead is peroxidised and appears q, 
PbO, in an hydrated state at the anode. In short, Precisely 
the reactions that occur in an ordinary accumulator tak, 
place, a very fair measure of the inertness of the peroxide 
being given by its capability of storing energy and retainin, 

it with so little leakage as is necessary for the success f 
the secondary cell. Both sets of facts that we have quoted 
are needful for the due understanding of the merits of an 

process in which lead peroxide is used as a protectiy 
coating. In the first place, it is of necessity strongly ~ 4 
herent and capable of extension in films of almost infinite 
tenuity, as the iridescent effect mentioned above is due to the 
formation of Newton’s rings; and in the second the film 80 
formed is an excellent protective covering because of its 
chemical indifference. In the case of the Haswell Process 
which embodies these facts in an industrial form, the deposit 
of peroxide is effected in cold aqueous solution, and is stated 
to be complete in about twenty minutes. The adhesion as 
might be expected from what we have said above, is good, and 
its hardness sufficient to.stand scratch-brushing or polishin, 

The limit to its protective effect is of course determined. 
as in all similar instances, by its degree of porosity rather 
than by the difficulty with which the film itself may be 
corroded, but it is sufficient, it is said, to resist the 
rusting effect of a moist atmosphere, although it cannot 
be relied upon to withstand immersion in water for 
any length of time. From what has been mentioned ag 
to the chemical character of this coating, it is obvious that 
no change would be expected until the temperature of the 
decomposition of lead peroxide is reached, and, as a matter 
of fact, it is found to be stable until about the melting point 
of tin—440 deg. Fah. This system of browning may be 
applied to most iron and steel articles which are not too big 
to be accommodated in an electrolytic bath, such things as 
the parts of fire-arms, machinery, small castings for indoor 
use, tools, and the like, being particularly well fitted for 
treatment. It has a distinct ainlaiens over the Bower-Barff 
process, inasmuch as it is carried out cold, and steel goods 
therefore retain their temper. Having regard to the fact that 
the usual process of browning rifles and shot guns is a 
highly empirical and tedious affair, only surpassed in both 
respects by the blueing of pistol barrels, it seems probable 
that one of the most useful applications that can be made of 
the new method will be in he protection of these arms, 
which are constantly exposed to the vicissitudes of the 
weather. 
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EXPERIMENTAL ENGINEERING. 


CoNncURRENTLY with the efforts—now and again moderately 
successful—of engineers and naval architects of long stand- 
ing and wide practical experience to improve the marine 
engine and ship propulsion on conventional and well-attested 
lines, there are seldom wanting—in numbers—the “ happy 
thoughts ”’ and “ sublime ideas” of more original and greatly 
more intrepid geniuses who regard improvements on the con- 
ventional type of engine, represented by economies amount- 
ing to a paltry 5 or 10 per cent., as so much waste of energy, 
time, and money. Quite a host of cases illustrating this are 
at present under progress or have lately been suggested. 
One man has constructed a device which he intends shall 
“do away with the enormous pressure of water against 
the bows of ocean steamers,”’ consisting of one or more 
screws on each side of the bow, which “throw the water 
aside and create a dry well in front of the vessel,” thus 
minimising fluid resistance. Another genius suggests lubri- 
cating the skin of a ship withoilfrom supply pipes issuing at the 
stem ; the pressure of the surrounding water being depended 
on to keep this coating of oil to its duty against the skin of 
the ship! A paddle vessel is being built on the Clyde 
to demonstrate that an enormous advance in efficiency 
and economy can be obtained from reverting to the principle 
—but reversing the practice—of gearing a quick running 
engine into a slower revolving paddle-wheel. On the Clyde 
also—the head centre of advanced marine engineering—a 
steam launch has just been built, and is about to be tried, 
in which the media of propulsion carry us back to the 
crudities at the birth-time of steam navigation. A series 
of horizontal rods project through the after-part of the 
vessel, attached to which are collapsing or ‘‘ duck-foot”’ pro- 
pelling floats; these rods with their floats are moved back- 
wards and forwards from a four-throw crank-shaft running 
across the boat amidships driven by chain en! off a 
diagonal engine wonderfully constructed. A condensing 
pipe outside the hull forms the framework supporting the 
rods and floats; the whole being a unique example of “ the 
form of least resistance!’ It is reserved, however, for 
certain Mr. John Dodds, hailing from Pollokshaws—the 
suburb of Glasgow having the reputation of being made up 
of “ queer folk" —to make the slow-going engineers of to-day 
“sit up” to some purpose. The Pollokshaws News of April 1st 
—significant date—contains a long communication from Mr. 
Dodds describing an invention, which, in his own language, 
‘will be a wonderful thing to the world at large, and especi- 
ally to the mechanical engineering world. . I have 
done what no engineer in the world has done. e 
have found a means to reverse the engine without excentrics. 
Ihave also found a means to balance the slide valves. I have 
also found a means to cut off the steam at any part of the 
stroke, thereby making two revolutions with only one 
cylinder full of steam. Ihave also found a means of making 
all steam engines without a steam jacket or steam box. 
This part, I suppose, all mechanical engineers will tell you 1s 
a downright lie; but Iam in a position to prove it. This 
engine will save millions of money in coals alone, and 
hundreds of thousands of money in the manufacturing of 
the steam engines, and, I may say, thousands of lives. This 
engine has no excentrics, no excentric rods, no excentric 
pulleys, no connecting-rods; it need not have a starting or 
stopping valve—unless thought proper ’’—and so on, through 
half a column or more, which even then does not exhaust 
the wonders of this startling invention or the marvellous 
capabilities of the inventor. He saves ‘“ 50 percent. of fuel, 
and 10 per cent. of fuel caused by friction,” and is thus able 
to “send a passenger or a ton of merchandise to London for 
half the money.” Mr. Dodds is unmistakeably in earnest, 
and an engine embodying his ideas is believed to be partially 
made. It would seem, however, as if he had some lurking 
suspicion that he may possibly not be taken seriously by 
some, for in the course of his letter he declares : ‘‘ Now, Slt, 
when I have done three impossibilities in this invention 
perhaps you will think it a queer job.” The editor does not 
say, but perhaps he thinks, “ queer is not the word ! 
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REPORT UPON TRIAL OF THE P.S. VILLE DE 
DOUVRES.* 


By PROFESSOR ALEXANDER B, W. KENNEDY, F.R.S., Chairman, 
(Concluded from page 408.) 


Feed-water to auxiliary engines. —Separate runs of the auxiliary 
engines, to determine the quantity of feed-water used by them 
individually, were made on 9th September, the day following the 
trial, Each of these runs lasted for two hours, and from the results 
obtained the feed-water used by the auxiliary engines throughout 
the trial has been computed, In each run, the speed of the 
auxiliary engine and the boiler pressure were maintained as far as 
‘ossible the same as during the trial. No water was supplied to 
the boilers during the run, the water level in the boilers being 
allowed to fall gradually; and at the end of two hours the engine 
was stopped, and a sufficient quantity of water gy e through 
the meter into the boilers to raise the water level in them just to 
the position in which it stood at the commencement of the run. 
This measured quantity of water bas been taken to represent with 
sufficient accuracy the consumption of the engine during its two 
hours’ run, ‘The water used by one of the two three-cylinder 
Brotherhood engines driving the fans was found to be 2120 lb, 
in the two hours’ run, at a mean speed of 376 revolutions per 
minute. Correcting for the main speed of these engines during 
the trial, namely, 404 revolutions per minute, this is equivalent to 
11401b. per hour for each fan engine, or 20,520 lb. for both ema | 
the nine hours’ trial. The circulating pump engine consume 
4140 1b. of feed-water at a mean speed of 240 revolutions per 
minute, which was also the mean = during the trial. This is 
equivalent to 20701b. per hour, or 18,630 lb. during the nine hours’ 
trial. On the assumption that these figures hold good for the 
nine hours’ trial, the total feed-water used ~ | the three auxiliary 
engines during the trial was 39,1501b., which is 6°57 per cent. of 
the whole feed-water consumed, The following table shows the 
relative consumptions of feed-water by the main engines and by 
the three auxiliary engines on this assumption :— 











By By 
Feed-water consumption. Total. main auxiliary 
| engines, engines, 
Lbs. Lbs. | Lbs. 
Throughout trial (9 hours) 595,620 556,470 $9,150 
Rep bour i. <= <s os os ««] O8400 61,830 4,350 
Per minute .. .- os «+ «8 os 1,103 1,030 5 72°5 
Per revolution of main shaft ed 29°96 27-99 | 1°97 


{ 


It was found impossible to arrange for the separate measure- 
ment of the auxiliary feed-water. All that was used passed 
through the meter, and is included in the totals given above. 

Priming-water tests.—Three times, at about equal intervals 
during the trial, samples of the boiler water were taken, and at 
the same times quantities of steam from the main steam pipe were 
collected and condensed. These samples were afterwards analysed 
by Mr, Wilson to determine the quantity of salt present in each, 
and gave the following results :— 


Samples. Salt present. 
No. 1 from boilers je. 08 88°8 grains per gallon. 
No.2 yy x Sei ae oe at "a Pe ee 
No. 3 o oe —< es << ee oo 9° ae 
No.1 ,, steam pipe a ae fAu contained less than 
9 


No. a 9 ax 016 in of salt per 
mt « - ee eee ee | a, = 
These analyses show that in every one of the three cases the con- 
densed steam contained per vow! Bu less than one-fifth of 1 per 
cent, of the boiler water, or that there was practically no priming 
during the trial. The method of employing this test for the pur- 
pose of ascertaining the amount of priming at any given time is as 
follows. A quantity of steam from the main steam pipe is con- 
densed ina special surface-condensing apparatus, and collected, 
and at the same time a sample of water is taken separately from 
the boilers. Both of these samples are carefully analysed to 
determine the quantity of salt present in each. As the whole of 
the salt found in the sample from the steam pipe must have come 
over from the boiler in conjunction with priming water, and not 
with steam, a simple calculation will show how much boiler water 
corresponds with the quantity of salt, if any, found in the steam 
pipe sample. From this it is easy to determine what percentage 
of the whole feed-water has passed from the boilers in the form of 
water, or in other words, what percentage there is of priming. 
The chemical determination for salt isa very simple one, and is 
capable of being carried with ease to an exceptional degree of 
certainty. In order to test the accuracy of the above method, Mr. 
Wilson took a measured quantity of each sample of boiler water, 
and after mixing it with a measured quantity of the corresponding 
sample of condensed water from the steam pipe, he determined, 
both by analysis of the mixture and by ccieciainon from the 
quantities taken, the apparent priming shown by each of the 
mixtures. The following table gives the results of these experi- 

ments :— 





| | 
| Apparent priming. eee 
No, of mixture, |--____ ---_____|_ analysed and 
| By By | calculated 
| analysis. calculation. | percentages. 
. Per cent. Per cent. 
No. 1 | 0°92 0°85 0°07 
No, 2 0°86 0°85 0°01 
No. 3 1°30 1°24" 0°06 


These last experiments show that the actual method of testing 
for priming water may be taken as giving results correct to within 
eight per cent. of the real amount of priming, although the latter 
did not itself exceed 13 per cent. It will be observed that in 
every one of the three cases, actual analysis gave a somewhat 
higher result than that calculated from the quantities in the 
mixture. A considerable amount of water came through the 
indicator cocks on both cylinders during the trial. This fact, 
taken in conjunction with the results of the priming tests given 
above, shows that water appearing at the indicator cocks, 
—w in considerable quantities, is no criterion as to 

ming, 

Power measurements.—Indicator diagrams were taken at half- 
hourly intervals throughout the greater part of the trial; but 
towards the end the number was increased by their being taken 
at intervals of a quarter of an hour. Jn this way twenty-one sets 
of diagrams, or eighty-four single diagrams, were taken in all. 
Owing to temporary failure of two of the indicators, however, a 
few of these diagrams were found to be imperfect and were 
accordingly rejected, the total number of diagrams available for 
purposes of calculation being thereby reduced to seventy-eight. 
The indicators used were all of the Richards type, made by the 
Crosby Steam Gauge and Valve Company, and kindly lent to the 
committee by the makers for use on the trial. The high-pressure 
lagrams were taken with springs having a scale 601b. per inch, 
and the low-pressure diagrams with springs of 20 lb. per inch. 


The following are the mean effective pressures in the two cylinders 
in lbs. per square inch :— 
Cylinder. Front. Back. Mean. 
High-pressure ee ae. ee 
—_*ow-pressure oe se, we SOTO was co EOS a. ce WOR 





* Institution of Mechanical Engineers. 





These pressures correspond with the following indicated horse- 
power :— 

High-pressure cylinder .. .. 2. 2 +s oo «2 oo o- 1444 
ee ee eee 
Total indicated horse-power.. .. .. 1. «+ os «+ «+ 2977 

_The maximum indicated horse-power given by any one set of 
diagrams was 3229, which occurred at 2.30 p.m., with 37°0 revolutions 
per minute, and boiler pressure of 108°8 fp. per square inch, The 
minimum indicated horse-power by any one set of diagrams when 
not slowed down was 2757 at 6.45 p.m., with 36°6 revolutions per 
minute, and boiler pressure of 97°3 lb. per square inch. From the 
seventy-eight diagrams which were taken during the trial a mean 
diagram has been plotted for each of the two cylinders. If to 
the total indicated horse-power of the main engines, given above, 
were added the estimated indicated horse-powers of the three 
auxiliary engines in use during the trial, the mean total indicated 
horse-power of the main engines and the three auxiliary engines 
during the trial would be roughly about 3050. 

Speed.—The counter was read every half hour throughout the 
greater part of the trial, and every quarter of an hour towards the 
end, alternately with the times for taking indicator diagrams, 
The total number of revolutions made was 19,885 in nine hours, 
giving an average speed of 36°82 revolutions per minute throughout 
the trial. The maximum number of revolutions per minute for 
any half-hour during the trial was 38:1; and the minimum, except 
during the time when slowed down, was 36°4 revolutions. The 
mean speed for the fourteen minutes from 1.10 to 1.24 p.m., when 
the engines slowed down owing to failure of the vacuum, was 20°2 
revolutions per minute, 


TRIAL OF THE VILLE DE DovUvREs. 
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Percentage of Stroke 


Pressures.—As in the Iona trial, a standard gauge was used 
to check the pressure gauges, and a correction was made where 
necessary. The mean barometric pressure during the trial was 
30°2lin. of mercury, or 14°84 1b, per square inch. The mean boiler 
ae was 105°8lb. per square inch above the atmosphere 

y the four pressure gauges on the boilers, The mean pressures in 
the high-pressure valve chest and the intermediate receiver were 
respectively 99°4 and 12-0 1b. per square inch above the atmo- 
sphere. The mean vacuum in the condenser was 206in. of 
mercury by gauge, which corresponds with a mean absolute back 
pressure in the condenser of 4°72 lb. per square inch. The mean 
initial pressure in the high-pressure cylinder, as measured from the 
diagrams, was 93°2 1b. per square inch above the atmosphere ; and 
the mean pressure during admission, obtained in the same way, was 
89°2lb. per square inch above the atmosphere. Tbe mean vacuum 
in the low-pressure cylinder, as measured from the diagrams, was 
8-78lb. per square inch below the atmosphere, which corresponds 
with a mean absolute back pressure of 6°06 lb. per square inch in 
the cylinder. The poor vacuum thus indicated was the subject of 
considerable discussion before the commencement of the trial ; and 
it was then understood that this was the vacuum commonly obtained 
when the engines were working at full power. 

Boiler efficiencies. —The mean rate of combustion in the furnaces 
was 31'3lb. of fuel per square foot of grate area per hour, or 
1:01 lb. per square foot of total heating surface per hour. The 
total amount of feed-water pumped into the boilers was at the 
rate of 8:97 1b. per pound of fuel. The average temperature of the 
feed-water throughout the trial was 158 deg. Fah., and the tempera- 
ture corresponding with the mean boiler pressure was 342 deg. 
Fah., so that each pound of steam must have taken up 1060 thermal 
units. The equivalent evaporation from and at 212 deg. Fah. was 
therefore 9°84]b. of water per pound of fuel, or 9°941b. per pound 
of carbon value in the fuel. The equivalent amount of heat 
utilised per pound of fuel was 9509 thermal units, or 66-1 per cent. 
of the whole thermal value of the fuel. This percentage therefore 
represents the actual boiler efficiency. The total calculated 
alette value of the fuel burnt per minute was 1,770,000 
thermal units. The weight of dry air per pound of fuel, 
calculated from the series of analysis of chimney gases works 
out to 17‘9 lb.; so that the total weight of furnace gases per 
pound of fuel would be about 18°81b. Assuming the estimate of 
the mean chimney temperature to be correct, as given in a 
former paragraph, these gases were raised in temperature from 
64 deg. Fah., the temperature of the outer air, to 910 deg. Fah., 
the estimated mean chimney temperature. Taking the mean 
specific heat of the gases as 0°243, this corresponds with a loss 
of 3853 thermal units per pound of fuel, or 26°8 per cent. of the 
whole thermal value of the fuel. In estimating the weight and 
specific heat of the chimney gases, it has been assumed that the 
whole of the hydrogen in the fuel was burnt. This assumption 
may not be absolutely correct, but the error due toit is exceedingly 
small, The loss due to the evaporation of the moisture in the fuel 
was so small that it may be neglected; and none of the eighteen 
gas samples collected during the trial was found on analysis to 
contain carbonic oxide. The two percentages mentioned above, 
66:1 and 26-8, add up to 92°9 per cent., so that the quantity of 
heat unaccounted for was 7‘l per cent. of the whole thermal 
value of the fuel. This is mainly covered by radiation, but would 
also include any losses due to unburnt carbon passing up the 
chimney, imperfect combustion of the hydrocarbons, and othercauses. 
The weight of air theoretically necessary for the combustion of 
1 1b. of the fuel is11*11b. The air actually used, 17-9 1b. per pound of 
fuel, is therefore about 1°6 times the amount theoretically required. 
The weight of water evaporated from and at 212 deg. Fah. per 





square foot of total heating surface was 9°901b. per hour. The 
average rate of transmission of heat through the material of the 
boiler was 9560 thermal units per square foot of total heating sur- 
face per hour. 

Fuel consumption.—The total fuel burnt was equivalent to 
7380 lb. per hour. This would amount to a gross consumption 
of 248lb. of total fuel per indicated horse-power of the main 
engines per hour; but assuming that 6°57 per cent. of the total 
amount was consumed in making steam for the three auxiliary 
engines, as already explained, this would reduce the net consump- 
tion of fuel on behalf of the main engines alone to 6900 lb. per 
hour, or 2 32 lb. per indicated horse-power per hour, which is 
equivalent to 2 30 lb. of carbon value per indicated horse-power 
per hour. 

Engine effiviencies.—The total indicated horse-power of the main 
engines was 2977 ; and the total gross feed-water used per hour by 
the main engines and the three auxiliary engines which were at 
work throughout the trial was 66,180lb. This would amount to 
22°23 lb, of gross feed-water per indicated horse-power of the 
main engines per hour; but, as was shown in an earlier para- 
graph, 6°57 per cent. or 4350 lb. per hour of the total feed-water 
was probably used by the three auxiliary engines; so that the net 
feed-water used by the main engines alone would be 61,830 1b. 
per hour, which is equivalent to 20°77 lb. of net feed-water per 
indicated horse-power per hour. The total actual heat received 
by the gross feed-water per minute was 1,169,000 thermal units, 
which is 661 per cent. of the whole heat of combustion. Similarly 
the actual heat received by the net feed-water used by the main 
engines would be 93°43 per cent. of this amount, or 1,092,000 
thermal units per minute. The absolute engine efficiency of the 
main engines alone, or ratio of the heat turned into work . them 
to the heat given to the net feed-water, was 11°7 per cent. 

Total efficiency.—The combined efficiency of the boilers and 
engines, or ratio of the heat turned into work to the total heat of 
conbustion of the fuel, allowing for the 6°57 per cent. of the feed- 
water which was consumed by the three auxiliary engines, was 
0°661 x 0°117, which is equivalent to 7°7 per cent. 

Steam for indicator diagrams.—The following are the results of 
measurements made upon the indicator diagrams taken, to 
ascertain the proportion of steam accounted for by them. The 
actual weight of net feed-water used by the main engines per 
revolution was 27°99 lb.:— 





Lbs. Percentage | Percentage 
Proportion of steam accounted per of present 
for by indicator diagrams. revolu- total in cylinder 
tion. feed. as water. 
Steam present in high-pressure Ibs. Per cent. Per cent. 


cylinder after cut-off, when the 
pressure was 81°2]b. per square 
inch above the atmosphere.. .. 22°57 80°6 19°4 
Steam present in low-pressure 
cylinder near end of expansion, 
when the pressure was 0'8 Ib. 
per square inch below the atmo- 


sphere a es 20°29 72°5 27°5 


Speed of vessel.—The following extract from the ship’s lox has 
been kindly furnished by M. Lecointe :— 


Distance 








Time. Observations. measured 
from chart. 
8th September, Nautical 
1891 miles. 
7.30 a.m. Left Ostend Harbour .. .. .. .. 0 
10.30 ,, Passed Nord-Hinder Light vessel .. 26 
12.14 p.m. Passed Outer-Gabbard Light vessel.. 57 
(Speed reduced for fourteen minutes) 

_s oe Passed Corton Light vessel om” ae 90 
4.18 ,, Repassed Outer-Gabbard Light vessel | 125 
6.4 Repassed Nord-Hinder Light vessel 156 
Tt. Returned to Ostend Harbour .. .. 182 


The mean speed between the times of passing Nord-Hinder 
light vessel on the outward journey and arriving in Ostend 
Harbour, which includes nearly the whole of the trial, was there- 
fore 17‘1 knots. The mean speed over the trial, excluding the 
passage from Outer-Gabbard light vessel to Corton light vessel, 
during which the fourteen minutes of slowing down occurred, was 
17°5 knots. 

There is added to this report a table showing the leading results 
of the trial of the Ville de Douvres, and beside these are placed 
the corresponding figures for the six trials which have been 
reported on previously, namely, those of the Meteor, Fusi Yama, 
Colchester, Tartar, lona, and the subsequent trial of the Iona 
carried out by the chief engineer of the vessel. There is also 
added an appendix giving a list of the members of this Institution 
and others who took part in the trial of the Ville de Douvres. 








A NEw Fan.—Ata meeting of the Manchester Geological Society, 
held on Friday last at Wigan, the president, Mr. J. Tonge, F.G.S., 
described a novel form of ventilating fan for collieries, designed by 
Mr. Wm. Hopton, of St. Helens, who is well-known for his long 
experience in mining matters. Mr. Hopton first obtained his idea 
for designing his new fan from the familiar process by which the 
locomotive takes up water on the main lines when running express 
trains. The first time he saw this process Mr. Hopton had an 
instinctive feeling that some day the principle would be applied to 
the construction of a ventilating fan for mines, the blades of the 
fan representing as nearly as possible the pipe or tube dropped 
down by the locomotive driver, the air of the mine being scooped 
up and out by the fan, as the water is by the locomotive tube. Of 
course, the parallel only holds good to a certain point; in the case 
of the locomotive, the water is still, and the locomotive has 
to run the pipe or scoop forward against the water; in the 
case of the fan, the atmosphere rushes into the fan to take 
the place of the air expelled by the revolving blades. To a cer- 
tain extent Mr. Hopton’s fan is on the lines of the Schiele 
and the Guibal, receiving its air at the centre, and delivering it 
at the circumference ; the difference being in the position, size, 
and curvature of the blades. A small fan, from Mr. Hopton’s 
desiyn, has been made by Messrs. Daglish and Co., of St. Helen’s, 
where it has undergone satisfactory tests. This fan is constructed 
entirely of iron, is open running, and delivers its air from every 
point of the circumference. The fan is 4ft. 6in. diameter, and 
3ft. wide, with eight blades ; the blades being 4ft. wide, and Yin. 
from circumference towards the centre—thus leaving 3ft., or 3 of 
the diameter of the fan for ingress, and 4 for egress—the aperture 
through which the air enters being jth of the whole disc. In 
trial tests the following results were obtained :—Area of passage, 
5ft. by 4ft. 6in., equal to 224 square feet ; velocity, 1130ft. per 
minute ; water gauge, lfin.; cubic feet per minute through one 
side, 25,425, and assumed cubic feet through both sides, 50,850, 
with fan running at 400 revolutions per minute. We may add that 
the fan is to be erected at a neighbouring colliery, when more 
definite results will be obtained from actual working; but Mr. 
Hopton calculates that a fan of similar construction, but 24ft. 
in diameter and 9ft. wide, runaing at the rate of seventy-five 
revolutions per minute, would extract 813,600 cubic feet per 
minute, and that from the peculiar design and construction of the 
fan, which enables the air to be taken hold of and expelled with 
very little strain upon the machine, a fan of this description would 
be very light in comparison with others; and that an engine witha 
17in. cylinder, 8in. stroke, and steam at 551b, pressure, would 
drive the latter fan without difficulty. 
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WOOD AND ASPHALTE PAVING, 


A MEETING which has just been held in the City of 
London revives the old question as to the respective 
merits of wood and asphalte for the purpose of street 
paving. The vehicular interest was somewhat strongly 
supported at this meeting, though it does not appear that 
anyone attended on behalf of the General Omnibus 
Company. But the London Road Car Company was 
represented, as also Pickford and Co., Carter, Paterson, 
and Co., and the London Improved Cab Company. A 
leading omnibus proprietor took part in the proceedings, 
and various parties were present who were more or less 
concerned in working the street traffic, while the chair- 
man was Mr. F. G. Banbury, of the Four-in-Hand Club. 
The cause of the gathering was a decision on the part of 
the Commissioners of Sewers to re-pave certain of the City 
thoroughfares with asphalte instead of wood. To this pro- 
posal strong objection was urged, though the remonstrance 
was not unanimous. A resolution was brought forward 
embodying an “ earnest protest’ against the proposed adop- 
tion of asphalte, and this was carried by twenty-eight votes 
against twelve. As soon as the votes had been taken, the 
Baroness Burdett-Coutts entered the room, and made an 
emphatic appeal against the continued use of asphalte in 
the streets of the metropolis. The remarks of the 
Baroness were so cordially received, that the Chairman 
expressed his regret the lady had not arrived before the 
voting. Whatever effect might have been so produced, 
it is sufficient that a meeting, constituted as this was, 
placed itself by a considerable majority in opposition to 
the contemplated substitution of asphalte for wood. 
Without saying that the resolution carried on the occasion 
is to be accepted as absolutely decisive concerning the 
question at issue, we may properly consider that the 
protest is one which commands respect, coming as it does 
from a body of individuals very largely interested in the 
effect of road paving on horses. 

The Commissioners of Sewers have an evident pre- 
dilection in favour of asphalte; and this view is largely 
shared by their engineer, Colonel Haywood, who has 
given asphalte the benefit of the good impression which 
he received concerning it many years ago, on witnessing 
its successful adoption in Paris. But the engineer to the 
Commission has allowed fair play to every possible form 
of paving, whether consisting of wood, stone, asphalte, 
iron, or any other material. The suitability of wood for 
steep gradients has led to its adoption along the entire 
line of thoroughfare from the Tower to the site of Temple 
Bar. Thus the City is traversed, from east to west, by an 
unbroken line of wood paving. The determination 
to retain this precludes the application of asphalte 
to the roadway on the southern side of St. Paul’s 
Churchyard; but the Commissioners of Sewers have 
decided that asphalte shall take the place of wood 
on the eastern side. It would seem that asphalte is 
preferred, wherever the gradient permits of its use. 
The reason seems to be furnished by the arguments 
of pedestrians, who prefer asphalte as being more 
free from wet and oll than wood paving. The Streets 
Committee lately recommended that Wormwood- 
street should be paved with wood, because the gradient 
was unsuited for asphalte. But when the recommenda- 
tion came before the general meeting of the Commis- 
sioners, some among the latter objected that the wood 
pavement during wet weather made the street “ unfit 
for pedestrians.” In answer to a question, the engineer 
stated that the traffic through the street was about 
: 18,000 vehicles per day, adding that asphalte would be 


| very much cheaper than wood. It was then resolved 





,| that the street should be paved with asphalte, the fate 


of the horses attached to the 18,000 vehicles being appa- 
rently left out of the account. The privilege of walking 
through the streets on a wet day, or a damp one, without 
being splashed with mud, appears to be the ruling con- 
sideration, so long as there is the further advantage of 
exemption from noise. Wood is rather quieter than 
asphalte, but the latter allows the wheels to roll 
smoothly, and the degree of quietness is sufficient. If this 
preference for asphalte is to go on, there will soon be 
very little wood-paving left in the City, except where 
there is sufficient slope to render asphalte impracticable. 
A gradient of one in sixty is the limit. Already the 
asphalte carriage-ways of the City have more than double 
the mileage of the wood. Four years ago Colonel Hay- 
wood stated that the wood pavement laid in several 
streets in the course of the previous twelve years had 
been taken up and replaced with asphalte, but he could 
remember no instance in which wood had taken the 
place of asphalte in the City of London. 

Fully forty years ago wood paving was applied to 
many of the principal thoroughfares of the City. But 
the methods employed were defective, and the attempt 
failed. A little more than twenty years ago an experi- 
mental piece of compressed asphalte paving was laid 
down by the Val de Travers Company at its own expense, 
in the carriage-way of Threadneedle-street. This 
answered well, and prepared the way for numerous ex- 
periments in street paving, not only with asphalte but 
with wood. Great complaints arose as to the slipperi- 
ness of asphalte, in consequence of which Colonel 








Haywood was directed to have observations made as to 
the comparative prevalence of accidents on the different 
descriptions of pavement. It was found that when the 
surface of the road was generally dry, a horse would go 
an average distance of 78 miles on granite before he fell. 
On asphalte the distance was 223 miles, and on wood 646. 
When the surface was damp in different degrees, the 
distance on asphalte became 125 miles, on granite 168, 
and on wood 193. When the surface was wet, granite 
proved best, while wood stood second, the miles being, for 
the former 537, and for the latter 432. The distance on 
asphalte was then 192. Another mode of taking the reckon- 
ing gave the distance travelled on granite 132 miles, on 
asphalte 191, and on wood 446. In the face of these 
figures it is difficult to account for the extensive and in- 
creasing use of asphalte. Wood paving, doubtless, has 
its defects, for no method of road making is perfect for 
all circumstances. But wood has the merit of being 
suitable for all gradients, while asphalteis not. Asphalte 
therefore can never be universal, but will have to share the 
dominion with wood, or with something giving an equally 
good foothold. Asphalte, owing to its non-absorbent 
quality, has the virtue of cleanliness. On the whole, it 
would seem that asphalte is the friend of man, and wood 
is the friend of the quadruped. If the horses could give 
a vote, there is no doubt on which side the majority 
would be found. But the citizen abhors mud, and likes 
to keep his coat unsplashed. So also he wishes to escape 
unpleasant odours in hot weather. Hence he loves 
asphalte, which the horse hates. Pickford has “declared 
emphatically against asphalte.”” But Pickford seems to 
have a small voice among the Commissioners of Sewers. 
As on the side of the horses, we may consider the 
drivers. Twelve hundred of these have been polled, and 
out of that number more than a thousand have declared 
asphalte to be the worst pavement they have to 
encounter, while a large majority pronounce wood to be 
the best. s 

London asked for a silent roadway, and it is getting it. 
Horses and drivers want a roadway that is safe, and 
while asphalte seems to answer in every other respect, it 
fails somewhat as being slippery. But all parties may 
be thankful that granite cubes are now being relegated to 
side streets, though still to be found in some awk- 
ward places, as in the approach to London Bridge from 
the Borough. Yet granite has the merit of giving an 
excellent foot-hold in wet weather, while in the dry there 
is nothing worse, unless we ever see it compared with 
asphalte on an incline. Despite all the drawbacks, it 
must be owned that London carriage ways are enormously 
improved now compared with their condition prior to 
the period when the City authorities took the matter 
thoroughly in hand some twenty years ago—no very 
distant period of time. For the improvement that has 
taken place, much credit is undoubtedly due to Colonel 
Haywood, whose investigations on the comparative 
merits of different systems of road-making have been 
unrivalled for their completeness and practical value. 


MODERN AERIAL NAVIGATION. 


On last Friday afternoon Captain J. D. Fullerton read a 
paper at the Royal United Service Institution on 
“Modern Aérial Navigation.” The paper was a fairly 
complete résumé of the whole subject of ballooning, 
especially for military purposes, while reference was 
made at some length to the problem of flight. It is 
well known that Mr. Maxim, of gun fame, has for some 
years directed his attention to this problem. He has 
spent nearly £10,000 on experiments, and is confident of 
ultimate success. Captain Fullerton quoted the follow- 
ing utterance of Mr. Maxim:—“ If I can rise from the 
coast of France, sail through the air across the Channel, 
and drop half-a-ton of nitro-glycerine upon an English 
city, I can revolutionise the world. I believe I can do it 
if I live long enough. If I die, someone will come after 
me who will be successful if I fail. It can be 
done as sure as fate. I have spent 45,000 dollars already 
upon it, and I did not enter upon the work until I was 
convinced that the idea was practical.” This is a suffi- 
ciently alarming prediction. But it is not necessary that 
a flying machine should be employed. Lord Dundonald 
proposed during the Russian War to send up a balloon, 
in the car of which was to be carried a few hundred- 
weights of iodide of nitrogen. When the balloon was 
over Sebastopol the explosive was to be suffered to fall 
into the town. Itis doubtful if the necessary quan‘ity of 
iodide of nitrogen could have been got together or handled 
in any way, seeing that small quantities of it are exploded 
by tickling them with a feather in laboratory experiments. 
But in the present day there are, of course, available far 
more manageable and more powerful explosives. Captain 
Fullerton believes, as does Mr. Maxim, that the flight 
problem would be solved at once if only a sufficiently 
light and powerful motor could be obtained. This is 
possible; but it is worth while to consider whether such 
a motor is actually needed, and why it is that flying 
machines have not yet been made a success. 

Any one who has spent a day or two at sea can 
scarcely have failed to observe the flight methods of 
gulls. They will follow a steamer for hours together 
with very little effort, if only the ship is going head to 
wind, or nearly so. For long periods individual birds 
will advance at ten miles or fifteen miles an hour without 
flapping a wing. With a little trouble the observer can 
easily pick out individual birds in a flock, and he will 
soon see that some of these fly with much less effort 
than others. In the structure of the birds there is no 
difference. If he pursue his investigations he can 
scarcely fail to arrive at the conclusion that flight of this 
kind is not at all a question of power but of individual 
skill. Strange as the statement may appear, we have 
not the smallest hesitation in saying that in order that a 
gull may fly with very little effort indeed it must be exceed- 
ingly skilful, and that certain individuals in every flock are 
masters of the art of flying, while others are very poor 
performers indeed. If we take a dead gull, we can have 
it stuffed, with its wings extended and stiffened with wires. 
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We can put it into precisely the same attitude as that as- 
sumed in life, and we can then try to make it fly against a 
breeze and fail. All the conditions are present save one 
—volition on the part of the bird. In the same way, we 
can put a pair of skates on a man, and set him up on 
them on the ice, but he cannot skate. He has to learn 
the art, and the more skilful he becomes the less is the 
muscular effort that skating demands. It would not be 
impossible to make the similitude of a bird, and to place 
aman in its body. All the conditions for flight against 
a breeze might be present, but the man could no more 
fiy than an untaught individual could skate. Birds, no 
doubt, acquire the art of flying very quickly, because of 
their inherited gifts in that respect; and the world may 
yet see men who have acquired the art through the efforts 
of long generations of flying ancestors. We direct atten- 


tion to this aspect of the question, because we believe that | 


it is an entire mistake to suppose that any great amount 
of power is needed. If a flying machine were made 


on bird-like principles and tried, it would certainly | 


fail, and as certainly we should hear that the failure was 
due to want of power. It is far more likely that the 
failure would be due to want of skill. In Eastern fairy 
tales we are told now and then that men have been 
transformed into birds. 
was turned into an eagle by some beneficent fairy, he 
would find very great difficulty in even shuffling over the 


ground, and flight would be to him an utter impossibility. | 
His energy would no doubt induce him to try his wings, | 
and after some time, if he did not kill or maim himself | 
during the first month, he would perhaps be able to flap | 


about in the air in an ungainly fashion, greatly, no doubt, 
to the surprise and amusement of the real eagles. 
word, it is not so much the want of means of flying as the 
want of knowledge of how these means are to be used 
that stands in the way and prevents mankind from dis- 
porting itself in the air. 


If we return to our gulls, it will be found that their | 


proceedings well deserve observation. The whole art and 
mystery of flying against a breeze consists in maintaining 
an accurate balance. 
in motion, but the motion is very small. A gull will sit on 
a fifteen miles an hour breeze, and go ahead at ten miles 


an hour, and it will turn its head and bend its neck and | 


peck at a neighbour in the most unconcerned fashion. 
In the crowd of gulls, however, one is jostled. The least 
thing seems sufficient to upset the delicate balance. With 
a scream of annoyance the bird drops. There is a quick 
flapping twist, and the gull goes whirling down the wind 
for a hundred yards or so. Then, with an indescribable 
effort, it turns round, head to wind, spreads its pinions 
and comes sailing up at thirty miles an hour, without an 
effort, to resume its place in the crowd looking out for 
seraps thrown overboard. When the breeze is steady all 
goes well, but gusts greatly disconcert the gulls. The 
gusts literally upset them, and the birds scream inces- 
santly with vexation. Atlast they give up sailing and take 
to flapping, and then they must be very hungry or scraps 
very plentiful to keep them in the track of a steamer. 
But it will be asked, How is it that a bird can advance 
against a head wind? Dozens of answers have at 
various times been given to this question, and pages of 
formule have been devoted to the subject. It cannot be 
said, however, that a perfectly conclusive answer has yet 
been supplied. A theory was advanced in our pages by 
@ correspondent some years ago which deserved, we 
think, far more attention than it received. His explana- 
tion is very simple. A bird is, according to it, in precisely 
the same condition as a fore-and-aft rigged boat sailing 
close hauled. In the case of a boat, or, better still, of an 
ice yacht, the plane of the sails is vertical. But a little 


reflection will show that much the same result would be | 
Indeed, | 
cutters when racing sometimes heel so much that the | 
sails, instead of being vertical, stand at an angle of | 
It is essential, however, | 


got if the plane was not vertical but horizontal. 


50 deg. or so with the horizon. 
to a boat sailing close hauled that she shall have 
a second force besides that of the wind acting on her. 


This is supplied by the water, which holds her up to the | 


wind. Ifshe did not, in sailor’s phrase, get a good hold of 
the water, she would be pushed sideways before the wind, 
and would make lee way. In the case of the bird we have 
a horizontal instead of a vertical sail. The action of the 
wind on the inclined plain tends to lift it up and drive 
it back. The equivalent of the water to the boat is 
supplied in the case of the bird by gravity, its own 
weight holds it down, and it goes ahead just asa close 
hauled boat does. But considerable skill is required to 
get the best result out of the boat; and the same truth 
holds good, as we have endeavoured to show, of the gull. 
The theory is ingenious, and in many respects satis- 


If we suppose that Mr. Maxim | 


Ina} 


The wings and tail are incessantly | 


into execution should not exceed £500,000. According 
to the report, the length of streets to be sewered amounts 
to 352,242 metres, or nearly 220 miles; and, not counting 
echeches, or hovels, of which a vast number exist in the 
city, there are no less than 55,597 houses; 4297 only 
being supplied with water by a company, which has the 
exclusive right of furnishing water by machinery. The 
Commissioners in describing the system of drainage 
which appears to them to be the best calculated to solve the 
question of the salubrity of the town, insist particularly on 
one special point, namely, the connection with the sewers 
of any house which does not possess distribution of water 
should not in any case and under any pretext be 
authorised. The establishment of water distribution 
should be rendered obligatory in every quarter where 
| there is to be asewer. This may be a necessary con- 
dition for the well-being of the system which the Com- 
missioners advocate; but it will, at the same time, be an 
excellent arrangement for a monopoly-holding company, 
whose charges for water are ten times higher than obtain 
anywhere in Europe. If less than one-twelfth of the 
| houses in Cairo are to be drained at a cost of half a 
|million, we cannot congratulate the authors of the 
| scheme on its economy; but if the sewers are to be con- 
structed as they propose, they are quite right to insist on 
a plentiful supply of water, for otherwise—even if it be 
| granted that the sewers are to be made entirely staunch 
—they would inevitably become a source of danger. 

The proposed sewers are to be round and ovoid, the 
former to have a diameter not less than 21 cm., and the 
latter not less than 1m. The old drains, which were 
constructed by well-known European contractors for the 
Public Works Ministry, were built according tothe rules of 
| art, and were 14 m. high, by lm. broad. The side walls 

were in ashlar work, 87}cm. thick; the arch in brick- 
| work, 80cm. thick; and the radier in béton masonry, 
| 35cm. deep. They had a total length of about 8 kiloms., 
and were situated exclusively in the European quarter of 
the town, and yet they became so foul that they had to 
be demolished. In February, 1886, three men who were 
let down into the Abdin sewer, to try and cleanse it, 
were drawn out asphyxiated, and died the same night ; 
|and when the Mahomed Ali drain was opened for the 
same purpose, six men who ventured in were rescued in 
| a state of complete insensibility, and only recovered after 
lengthened treatment. 
| The Commissioners state in their report, that having 
| remarked in a certain number of projects, that there 
| existed in the minds of the authors some preconceived 
| notions on the subject of the nature of the soil—that it 
| would lend itself badly to the establishment of drains— 
| they made inquiries on the subject, and ascertained that 
| in ordinary cases foundations are placed directly on the 
| earth without any preparation. When important edifices 
|are to be erected a general layer of mortar—béton— 
about 1} m. in thickness is placed at the bottom of the 
| excavation, and on the platform thus formed the walls 
|are raised. The depth of the excavation for the new 
| railway station is 6}m., and in addition to the béton, a 
| layer of desert sand 1}m. thick is being put down. In 
| sinking the piles for the bridge now being built over the 
| Nile a depth of 12 m. below sea level has been reached, 
which makes the excavation equal to about 42m. We 
do not doubt the possibility of constructing solid founda- 
tions, it is simply a question of expenditure ; but we 
| maintain that 220 miles of water-tight sewers with a 





| sufficient fall cannot be established in Cairo for £500,000, 


| or anything approaching that sum. Mr. John Price, the 
| engineer of the Egyptian Sanitary Department, who has 
| been created a Bey for his services, estimates the cost of 
| the drainage scheme, as proposed, at £800,000. 

In conclusion, we observe that the Commissioners 
criticise the intake of the water company because it is 
placed immediately below the barracks occupied by 
British soldiers, and state that drains from these build- 
ings run direct into the Nile. This statement to a certain 


| extent discounts the whole report, for it betrays either 


prejudice or imperfect inquiry. The dry-earth system of 
conservancy is in strict operation everywhere in Egypt 
among British troops, and at the Kasr-el-Nil Barracks, 
which are those alluded to, no sewers whatever commu- 
nicate from the latrines to the river, and all night - soil is 
removed daily in receptacles to places indicated by the 
Sanitary Department. 
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THE WORLD’S HIGHEST CHIMNEY STALK. 


““ToWNSEND’s stalk,’’"—a conspicuous feature in the Port 
Dundas, or north-east district of Glasgow, and the loftiest 





chimney in the world, is now in the hands—so to speak 
—of the renovator. For several weeks past Mr. Ralph 


factory; but it does not account for the soaring of birds | Hall, an experienced steeple jack, well-known throughout the 
inacalm. Nor can it without some trouble be made to | United Kingdom, has been engaged with preliminary pre- 


explain how birds can sail right in the wind’s eye, which 
no boat, not even an ice yacht, can manage. 

It is stated that Mr. Maxim has got so far with his 
motors that he has obtained steam equal to 100-horse 
power with one square foot of grate, or rather of the 
equivalent of a grate, for he burns liquid fuel. 
heat generated is so intense that no boiler plate yet made 
will endure it. We venture to think, however, that he 
may ultimately find that by working the plane system 
properly he will need very much less power than now 
seems to be required. No matter what the machine, 
however, which ultimately flies, it will be found that the 


real difficulty will lie in providing the skill necessary for | 


its management. This skill will, of course, be different 
in kind from that needed by the gull, but it will be none 
the less necessary and difficult to obtain at first. 


THE DRAINAGE OF CAIRO, 


Tue Report of the International Commission on the 
Drainage of Cairo has been published in ezxtenso in the 
Official Journal of 16th ultimo; but no data whatever 
are given on which the estimate of cost is based. The 
Commissioners simply state that in their opinion the 
total of the expenditure necessary to put their project 


But the | 








parations for the ascent of the stalk, and these being 


| successfully completed one day last week, he is now actively 


engaged from day to day on the overhauling and pointing 
of the structure from crown to foundation. Mr. Hall, who is 
aman of considerable originality and fertility of resource, 
has in the course of long experience followed three known 
methods of making ascents, viz., spiking, laddering, and 


| kite flying, and he unhesitatingly declares in favour of the 


latter system as the handiest, the safest, and best. 
The kite he employs in effecting communication between 
the ground and the sky-reaching pinnacle has a frame- 
work in the shape of a St. George’s Cross, the covering 
material being cotton cloth. By an arrangement of 
lines the operator has a thorough mastery over the move- 
ments of the kite, which, with the greatest ease, he can 


| cause to “walk over” telegraph and telephone wires, 


chimney pots, or any other construction that may come in 
its way. The connection once made, and the well-known 
‘‘bosun’s chair” arrangement is found a safe and handy 
medium of ascending and descending with necessary material. 
The work at which this expert is now engaged will occupy 
him about three months’ time, the actual surface to . 
covered being something like 6000 square yards. This makes 
the fourth occasion on which Hall has ascended the Towns- 
end stalk, while the other famous chimney in the neighbour- 
hood—viz., Tennant’s St. Rollox—has been thrice scaled by 





| 


him in the prosecution of his calling. The two stalks in 
question, it may be added, are the two highest chimneys jn 
the world. The Townsend stalk, from the ground eye) 
to the cope stone, measures 454ft.; that at St. Rollox 
435ft. These figures are for solid masonry alone, byt 
on the summit of Townsend’s there is one object familigy 
to Glasgow people, an iron structure in the form of a crown 
Looking at it from the street, this lightning conductor—foy 
that is the purpose the crown serves—does not seem a very bj 
affair. Its height, however, is exactly 20ft., so that in reality 
the over-all height of this stalk from the ground is 474ft,, op 
from the foundation 488ft. On the subject of the swaying of 
lofty chimneys, Mr. Hall’s experience and views are at vari. 
ance with the popularly received notions. ‘There is 
pular idea,” he says, ‘that a large stalk sways a great 
eal, and I have heard it said that a chimney of 400ft. woulda 
sway l6in. This is simply absurd. When ona chimney 
you feel the slightest vibration, and I would say }in. would be 
all the difference, or perhaps 1}in. at the very most ; that is my 
impression.” 


THE TRADE POSITION, 


A USEFUL bird’s-eye view of the trade position, and g 
glance at the lines upon which industrial recovery from the 
existing depression may be expected to proceed, is afforded 
by the review of the trade of the world during the past 
twelve months, which forms one of the more interesting 
features of the annual report, this week available, of the 
Wolverhampton Chamber of Commerce. ‘“ Moderate depres. 
sion”’ is the term which the Chamber apply to the charac. 
teristic feature of iron and steel trades of 1891. A cautious 
expression, undoubtedly, but one whose moderation jg 
justified by the consideration that although production has 
fallen off in nearly every branch, the exports having also 
generally diminished, yet English manufacturers, on the 
whole, have managed to keep their works fairly active, and 
selling prices have not proved so ruinous as many people 
predicted. That the decline in the exports can be assigned 
largely to South American troubles and to the McKinley 
Bill is a matter of common knowledge, but, with regard to 
the former point, most people will agree with the correct 
sarcasm contained in the Chamber’s observation, ‘‘ The South 
American troubles seem lately to be always with us, and 
they form a permanent excuse for everything that goes 
wrong in trade.”” Unfortunately, also, assent has equally to 
be given to the additional opinion that, putting this part of 
the world on one side, there was shrinkage in demand from 
all our principal markets. Many of our readers will share 
the satisfaction the Chamber expressed in, the knowledge 
that so far the people of the United States have not been 
successful in making their own tin-plates, and that orders 
are now being freely sent to this country. An enforced 
policy of masterly inactivity would appear, according to this 
body of manufacturers, to be the only condition at present 
open to the British iron and steel managers; since the 
Chamber states, for the moment the world’s desire for coal 
is small, and manufacturers must be content to wait. 
Undoubtedly the Chamber hits the right nail on the head 
when, dealing with the position of crude iron, they assert 
that the shrinkage of the pig iron gamble in Scotch warrants 
due to the action of a London syndicate in buying up every 
available warrant, is a matter for congratulation. The 
Scotch market has for a long time affected, and in many cases 
governed, the pig iron trade of the country, but last year it 
fell from its high place. Scotch warrants during the first six 
months of the year fluctuated, but other markets followed 
only at a distance or not at all. Since then there has 
practically been no business done, and it is to be hoped in 
future that the legitimate trade of the country will refuse 
to dance to the piping of the Glasgow Pig Iron Exchange; 
and this hope all who have at heart the real interests of the 
English iron and steel trades will echo. 


CONSULAR ASSISTANCE TO BRITISH TRADE. 


Tuat portion of British manufacturers and traders who 
have recently been agitating for our Consuls to render them 
more assistance in carrying on their business abroad, should 
carefully study the replies of the United States Consuls and 
diplomatic officers to those of their countrymen desiring 
from them similar increased efforts. Among other reports, 
one specially worthy of notice for its bearing on this subject 
is a recent report by the United States Commercial Agent 
at St. Etienne, on ‘‘ The French Market for American 
Products.”’ It is there stated, inter alia, that the Consular 
officers of the United States are almost daily recipients of 
circulars and letters from business men in that country 
who desire to find a foreign market for their goods. These 
communications ask for all sorts of information, and request 
a variety of more or less impossible favours. The main 
question asked is, ‘‘Can we find a market and agent for our 
goods in your locality?” The laws of supply and demand 
are the same in France as elsewhere. If an article is good 
and the French people are acquainted with its merits they 
will buy it, but goods cannot be successfully introduced and 
@ permanent profitable market found for them without serious 
intelligent effort, coupled with judicious and liberal expendi- 
ture. Goods cannot be successfully brought to the notice of the 
French people by simply installing a gilded agent in a showy 
office at Paris. Orders will not flow in of their own accord, 
but must be sought for, and that industriously. Circulars, 
illustrated catalogues, posters, and ornamental agents will 
not do; but hard personal work, combined with able news- 
paper advertising, will both create and hold a market. The 
consular officers of the United States cannot introduce 
American goods or establish agencies for them. Many 
American manufacturers seem to think that it is a Consul’s 
duty to do this sort of thing, and they rather hint that they 
expect it of him. There may have been consular officers in 
the mythical “good old times” who made a practice of 
stepping out of their offices for a few moments before 
boceidast every morning to sell an automatic churn, a new 
fertiliser, a road wagon, or a steam engine; but the accom- 
modating Consuls of that class are all dead, and their 
degenerate successors have neither the right nor the time to 
“post in a conspicuous place ”’ all the glaring and illuminated 
advertising posters and sheets which come to them bearing 
that modest request, nor have they the right to “take the 
road as commercial travellers for American houses which 
want European markets for their goods without making 
proper efforts to obtain them.” 


FRENCH TARIFFS AND TRADE. 


THE statistics of foreign trade that have just been issued 
by the Administration of Douanes, in France, are of more 
than ordinary interest. They show the commercial move- 
ment that has taken place during the month which elapsed 
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; inauguration of the new fiscal tariffson February 1st 
since toe have been looked forward to as a convincing testi. 
je the effectiveness of the new régime as a means of 


ti A : : 
ey ating commerce with foreign countries. Taking the 
; tals, which at present are alone available, they indicate an 
alarming contraction in foreign trade. Instead of bringing 


about the “ balance of commerce” which the promoters of the 

ew tariff scheme had in view—apart from the necessity of 
providing additional revenue to the State—the purchases of 
foreign goods have enormously increased, while the exports 
have considerably diminished. This, too, in spite of the 
heavy unloading of goods that took place at the various ports 
during January, in anticipation of the new tariff law. Such 
a result speaks well for the purchasing power of the country; 
put if continued, it will be nothing less than ruin to many of 
the native industries. During February the total importa- 
tions were valued at 484,439,000f., as against 429,479,000f. in 
the corresponding riod of 1891. It is a significant fact that 
the importations of raw material declined, while the exports 
largely increased; so that the stocks which are neces- 
sary to the development of industry have been much 
reduced. Another feature, offering very little encouragement 
to French manufacturers, is a contraction in the 
exports of manufactured goods of nearly thirty million 
francs, that is to say, 13°87 per cent.; while the imports 
increased nearly twenty-six millions, or 52-95 per cent. The 
total exports amounted to 261,118,000f., 4s against 
984,914,000f. in February, 1891. Such a result is not likely 
to create much confidence in the future of French trade; in 
fact manufacturers are too bewildered to grasp its full 
meaning, and ask if, after all, it cannot have been an 
accident. A great many of them had anticipated a balance 
unfavourable to the native industries; but even the most 
pessimistic of them had not expected such a crushing 
reverse from the new fiscal tariff. With the development of 
agriculture, which is alone benefitted, the wants of consumers 
are naturally increased, and those wants are supplied by 
foreign countries, some of whom have put prohibitive duties 
on French goods. This is particularly the case with Spain, 
which persistently declines to meet the advances made by the 
French Government, and Switzerland is equally resolved to 
retaliate for the shabby treatment to which it has been 
subjected. While, therefore, foreign countries continue to 
draw away from France, and enter into closer commercial 
relations with England and Germany, French consumers 
find themselves compelled to buy still more heavily from 
those nations whose commerce was threatened by the new 
tariffs. Whether or not this is an “‘ accident,” it is unfortu- 
nate for France, and is likely to be repeated for the benefit 
of foreign industries for some time to come. 


CLYDE SHIPBUILDING. 


Unper ordinary circumstances the rate at which new 
tonnage is at present being produced on the Clyde would be 
matter for perfect complacency, if not keen satisfaction, but 
with nothing—or next to nothing—to take the place of the 
vacated berths, and especially with continued depression in 
the shipping trade, the activity in launching is regarded 
with feelings of a mingled description tinged with positive 
melancholy. Though not so heavy as the previous month, 
when thirty-two vessels, aggregating over 51,000 tons, were 
launched, the output for the month just closed is still a 
large figure, about 37,600 tons. Of this latter, about 
24,300 tons represented steam tonnage, and 13,300 tons 
sailing tonnage—a reversal of the proportion of sail to 
steam obtaining during March. The building berths in the 
yards of the upper reaches—i.e., between Renfrew and 
Glasgow harbour— have undergone by far the most severe 
process of depletion. On Tuesday and Wednesday of last 
week alone ships to the amount of 15,700 tons were put 
into the water from five of these yards, with the result that 
in several cases the yards now present a beggarly array of 
bare poles. The particulars of this remarkable two-days’ 
output are of interest. On Tuesday Messrs. D. and W. Hen- 
derson, Partick, launched the Catherine Apcar, a steel screw 
steamer of 2850 tons and 340ft. length, for Messrs. Apcar 
and Company, of Calcutta; Messrs. Alex. Stephen and Son, 
Linthouse, launched the Uganda, a steel screw steamer of 
2400 tons and 310ft. length, for Messrs. Maclay and McIntyre, 
of Glasgow; Messrs. Charles Connell and Company, White- 
inch, launched the Saint Enoch, a three-masted sailing ship 
of 1950 tons, for Messrs. A. Mackay and Company, of Glas- 
gow; and Messrs. Barclay, Curle and Company, also of White- 
inch, launched the steam yacht Capercailzie, of about 800 
tons measurement and 230ft. length, for Sir John Burns, 
Bart. On Wednesday Messrs. R. Napier and Sons launched 
in the presence of a vast concourse of spectators, H.M.S. 
Gibraltar, of 7700 tons displacement, the third of nine 
similar first-class cruisers building for the British Govern- 
ment. Neither in Messrs. Napier’s large premises, nor in 
the extensive yard of the London and Glasgow Shipbuilding 
Company immediately adjoining, are there signs of any 
further work being on hand—a significant and depressing 
circumstance for the artisans of Govan and Partick. 


REDUCED DUTIES ON MACHINERY FOR ITALY, 


THE condition of our business with Italy in steam engines 
and machinery during the past year, as judged by the 
Government returns of the export trade of the country, is in 
want of a stimulus from some outside source. During last 
year the value of the steam engines purchased by the Italians 
from English engine shops was £73,500, as against £172,000 
in 1890 and £201,700 in 1889. Of other descriptions of 
machinery the Italians purchased last year £388,000 worth, 
as against £456,000 worth in 1890 and £422,000 worth in 
1889, A stimulus to revived buying will probably be found 
in the new conditions under which trade in machinery with 
Italy will be possible after the 1st of July next, as the result 
of the new treaty which has just been concluded between 
Italy and Switzerland. Under that treaty, the duties upon 
locomotive engines and weaving and spinning and some 
other classes of machinery are subnesl and the matter 
is of importance to English machinists, since England is 
entitled to “‘most-favoured-nation” treatment according to 
the treaty arrangements now existing between ourselves and 
Italy. Under the new tariff just arranged the duty upon 
the admission of locomotives becomes £3 13s. 4d. per ton, 
as against £4 13s. 6d. previously. Upon spinning machine 
the new duty is £3 5s. per ton, compared to £4 1s. 3d. 
previously. Weaving machinery becomes £2 16s. 8d. per 
ton, as against £4 1s. 3d. under the old tariff; anchors, 
anvils, axles, and certain other forgings are reduced in duty 
from £4 17s. 6d, per ton to £4 1s. 3d.; and aluminium in the 
form of bars, sheets, tubes and machinery parts, is reduced 
from the previously exorbitant duty of more than £40 per 
ton to the somewhat more reasonable amount of £12 3s, 9d. 


per ton. English machinists will be wise in making the 
most of these reductions in duty, and they should lose 
no opportunity of pushing trade with Italy with increased 
vigour. 
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Mr. Worruineton has performed a useful service here in 
carrying the student a step beyond the usual terminus of our 
elementary text-books on dynamics, by introducing in this 
treatise the idea and the calculation of Moments of Inertia, 
without which we are unable to discuss the motion of the 
body when we begin to turn it round. To take a familiar 
illustration, the ordinary text-books treat of the recti- 
linear motion of a train by considering the motion of the 
body of the engine and of the carriages, but by ignoring 
the effects due to the rotation of the wheels and of the 
reciprocation of the moving parts of the engine. But 
when once we have learnt, as Mr. Worthington teaches 
us, how to calculate the moment of inertia of the wheels 
and axles of a carriage, we need only add to the gross 
weight of the carriage these moments of inertia divided 
by the square of the radius of the wheels, and we thus 
p Poem the effective inertia of the carriage to changes of 
motion, exactly as if the carriage was of this augmented 
weight and moved on a smooth plane. Or, to take 
another illustration, a billiard ball travels exactly as if its 
weight was increased 40 per cent., and the table was 
perfectly smooth. 

A smooth plane does not exist in nature, but by the 
interposition of wheels between the body of the carriage 
and the road we can make the motion approximate to 
the character of the motion on a smooth plane, inasmuch 
as the only loss of energy lies in the small friction of the 
axles and the resistance of the air, kc. For rapid travel- 
ling it is essential that we should have the means of 
suddenly converting the smooth plane into a rough 
resisting plane, so as to be able to run with full speed 
close up to a stopping point or obstacle. To effect this 
a train must be provided with maximum brake-power, 
and it is to the system of continuous brakes, as much as 
the increased power of our locomotive engines, that we 
must give the credit of the increased speed of very many 
trains. 

We agree with Mr. Worthington in his preface when 
he complains implicitly that the ordinary mathematical 
treatises on Rigid Dynamics present the subject in such 
a repellent manner as to discourage most students who 
wish to pursue their study of dynamics beyond the 
point to which they are carried by the _ text- 
books of Long, Garnett, or Lock, on to some of the 
elementary problems of rotating and oscillating rigid 
bodies. 

Mr. Worthington points out the exact analogue of the 
equations for rectilinear and for angular motion, and by 
beginning the subject from the experimental side he is 
able to give the student a clear physical conception of 
the idea of moment of inertia before proceeding to the 
tedious calculations requisite for finding this quantity, 
even in bodies of comparatively simple shape. To take 
one of the simplest cases: When we consider the 
dynamics involved in slamming a door, we have to 
determine the moment of inertia of the door about its 
hinges, considered as a uniform right solid. By elementary 
methods of dissection we reduce the analytical problem 
to the determination of the moment of inertia of a rigid 
line about a point. And now even this elementary case 
can hardly be solved without an integration, unless we 
have recourse to geometrical analogues of volumes of a 
pyramid, hardly less complicated than the integration. 
It is a fault of our system of mathematical instruction 
that it keeps our students away from an early study of 
the Calculus, and here is the real cause of the neglect of 
the study of rigid dynamics. Mr. Worthington gives in 
Chapter IV. these geometrical proofs by analogy, but is 
very soon compelled to introduce the symbols and opera- 
tions of the integral calculus. 

There is a delicate point involved in Proposition III.: 
“The rotational inertia of any body is the sum of the 
rotational inertias of its constituent parts,” which Mr. 
Culverwell has mentioned in the preface of his “ Ele- 
mentary Mechanics.” (There are two propositions 
numbered III. in Mr. Worthington’s book; we presume 
the one on page 35 should be numbered IV.) 

The assumption underlying the statement of this propo- 
sition is the assumption that the rotary inertia of a particle 
may ultimately be neglected compared with its linear 
inertia. The difference between water ballast and solid 
ballast in its effect on the rolling of a ship is well known; 
also the effect on the motion of a pendulum, in which a 
cavity is filled with mercury, according to the shape of 
the cavity. 

Suppose, now, we took a fly-wheel, movable about 
a vertical axis, and drilled a number of vertical 
cylindrical cavities in the rim, which were then filled 
with mercury. The moment of inertia of the wheel 
would be essentially different according as the mercury 
was in a fluid state, or supposed frozen and adhering to 
the sides of the cavities; and this difference would ulti- 
mately disappear only when the cavities were indefinitely 
small in diameter, however closely crowded together. 

Perhaps Mr. Worthington does well to keep this delicate 
point out of sight of beginners of the subject, considering 
that the ordinary treatment leads to correct results in the 
case of solid bodies composed of ponderable matter; but, 
on the other hand, when the magnetic qualities of matter 
come to the front, as, for instance, in the rotating parts 
of a dynamo, it happens now that the rotary quality of 
the particles is the important thing to take into con- 
sideration. 





Once the idea of moment of inertia is inculcated, and 


its value calculated for a few simple elementary forms 
of bodies, Mr. Worthington is able to give the exact 
solution of a number of interesting and important 
mechanical problems, such as the compound pendulum, 
the ballistic pendulum, the oscillations of the compass 
and torsional oscillations in general, the rolling of a 
cylinder down a plane, &c. 

Having investigated the centrifugal couples of a 
bedy rotating about an axis, not a principal axis, a 
popular explanation is given of the behaviour of a top 
or gyrostat, in the manner of Professor Perry’s well- 
known lecture, with applications to interesting problems, 
such as the effect of the rotary inertia and the “ Effort to 
Precess”” in a hoop, bicycle, or locomotive rounding a 
curve, and in a torpedo boat turning in a circle. The 
subject is a difficult one, when looked into a little more 
closely, but Mr. Worthington has kept difficulties out 
of sight. 

The students of the Devonport Naval Engineering 
College will find this work very useful in their profes- 
sional career; and generally the dynamical treatment 
and illustrations will make this book acceptable to a 
wider class of students. 


A First Book of Mechanics for Young Beginners. By the 
Rey. J. G. Easton, M.A. London: CassellandCo. 1891. 


Tuts book is so exactly similar to some score of treatises 
covering the same limited ground, that the critic is 
inclined to parody the complaint of the musician, 
“‘ Sonate, que veux tu?” and convert it into, ‘‘ Mécanique 
que veux tu?” It is intended apparently for medica, 
students as well as school boys, and contains absolutely 
nothing of interest to engineers. Educational reforicers 
had better recommend that mechanics instead of Greek 
should be abolished, when we find such unrealities pre- 
sented to students. So far, the only tangible result of a 
smattering of mechanics among medical officers appears 
in designs of torture for the private soldier, under the 
guise of scientific knapsacks. Needless to say that the 
idea of rotation or of moment of friction does not appear 
in this book; the author, however, deserves praise for 
having boldly omitted Duchayla’s so-called rigorous proof 
of the parallelogram of Forces, a proof which leaves us 
perfectly unconvinced. 


Lazxton’s Builders’ Price Book for 1892. Containing above 
72,000 prices. Originally compiled by Wr1i~1am Laxton. 
75th edition. London: Kelly and Co. 


Of a book which is as necessary to an architect asa diary 
or to a builder as an account-book, it is not necessary to 
do more than announce the receipt of a copy of the new 
edition, the 75th. We cannot pretend to check the prices 
given throughout, but those which refer more particularly 
to engineering and iron ccnstruction matters seem to be 
trustworthy guides, and the prices of manufactured 
articles are those of a representative list of manufacturers. 

It is questionable whether in connection with electric 
lighting it is desirable that other than general informa- 
tion and representative prices should be given. These 
subjects are usefully treated, but there is no more need 
in a book of the kind to give any theoretical matter con- 
cerning dynamos and circuits than there is concerning 
steam engines and boilers or other theoretical mechani- 
cal questions relating to engineering subjects on which 
prices are given. Avoiding this would avoid errors or 
wrong impressions. It is also very questionable whether 
the mere list of prices of wood-working machinery by 
one or two makers would not be much better omitted. 
No one in the least responsible or with any knowledge of 
machinery would use these lists even as a guide, and they 
can be of no use to those who have no such knowledge. 








THE INCORPORATED INSTITUTION OF GAS ENGINEERS.—At the 
recent general meeting of this Institution some important and 
interesting papers were read, including one on ‘‘The Failure of 
the Wages System of payment, and the remedy, Profit Sharing,” 
by Mr. George Livesey, M. Inst. C.E., and a ‘‘ Description of a 
Six-Lift Gasholder and Tank in course of construction at East 
Greenwich,” by Frank Livesey, M. Inst. C.E., London. After the 
meetings, the members paid a visit to the Tower Bridge works, 
and South Metropolitan Gasworks, East Greenwich, where the 
largest gasholder in the world was seen. In these works each 
retort house contains 900 mouthpieces in beds of ten, equal to a 
production of 54 millions per day. No. 1 house contains four 
Foulis’ hydraulic rakes. In No. 2 house 180 retorts are being 
worked by West’s wire rope machinery driven by a 16-horse power 
gas engine, with on one side Tysoe’s improved scoop. One section 
of 300 mouthpieces is in course of construction in No. 3 house. 
Each retort house, with its condensers, exhausters, purifying plant 
and meters ranged in line forms a separate and distinct works, 
The coke wagons are drawn from the coke holes by locomotives. 
The condensing plant consists of wrought iron mains in the retort 
houses, passing into a water condenser outside, and finally into an 
air condenser composed of 36in. pipes laid horizontally. The 
exhauster house contains three Donkin’s compound condensing 
engines with a pair of 125,000 per hour Beale’s exhausters coupled 
to each. Another engine works the tar, liquor, and water 
pump. The latter lift froma weli in the yard into tanks in the 
retort houses. The Livesey washers are arranged in sets of three, 
the liquor running into them by gravitation from the scrubbers 
which are 70ft. high by 20ft. diameter, fitted with quarter boards 
on edge. No. 1 section purifiers are 66ft. by 30ft.; No. 2 section 
90ft. by 20ft.; six in each set, four lime and two catch-oxide boxes, 
The spent lime is removed by locomotive and tipping trucks 
running along each side of boxes. The covers are raised by means 
of a travelling lift. The station meters are 125,000 cubic feet 
capacity each. The tanks are built of concrete with wrought iron 
covers. No.1 holder is 250ft. diameter by 180ft. high in four 
lifts—total capacity 8} millions. Tank 45ft. deep, constructed 
entirely of concrete with Portland cement facing. No. 2 holder is 
in course of construction and will consist of six lifts, with a capacity 
of about 12 millions. The tank, also of concrete, is 303ft. in 
diameter and 31ft. 6in. deep. The jetty is 350ft. in length. From 
line of wharf to centre of outside cylinders 225ft. Height above 
Trinity high-water mark, 30ft. Four hydraulic cranes fixed, 
worked by a pumping engine on lower deck. A 1000-ton steamer 
is discharged in six and a-half to seven hours. The whole of the 
ground on which the works are built consists, for some distance 
below the surface, of a layer of peat varying from 8ft. to 7ft. in 





thickness. In putting in foundations for every building the excave 
tions have varied from 20ft. to 34ft. in depth. 
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ALTERATIONS AT WATERLOO STATION, LONDON 
AND SOUTH-WESTERN RAILWAY. 


T §& traffic upon the London and South-Western Railway 
has increased to such an extent within recent years that 
great alterations were rendered absolutely necessary. The 
railway was opened to London in the year 1838, the terminus 
being at Nine Elms, which was then surrounded by low 
marshy ground. The extension to Waterloo, consisting of 
four lines of rails carried upon a viaduct 1? miles long, was 
not opened for traffic until 1848. In 1862 the part known 
as the Windsor line station was added, while in 1879 the 
South addition to the main-line station was built, and in the 
year 1885 the Windsor line station was made much wider. 
Figs. 1 and 2 represent in diagrammatic form the condition 
of the station at various dates, and we shall refer to them 
in detail later on. In the year 1884 two additional lines 
were laid from Surbiton to Clapham Junction, and in 1887 
between Barnes and Clapham Junction similar enlargements 
weremade. It was decided to widen the whole of the railway 
from Nine Elms to Waterloo, and the requisite parliamentary 
powers were obtained in 1886, and work was begun. 
Vauxhall Station was rebuilt, the viaduct was increased in 
width from 47ft. to 78ft., and the cast iron girders in the old 
bridges were replaced by wrought iron and mild steel. This 
work was designed by Mr. Andrews, chief engineer of 
the company, and carried out by Mr. Szlumper of the 
permanent way department. New signal cabins and 
new locomotive sheds have also been built. The bridge 
across Westminster Bridge-road has been entirely rebuilt, 
and solid wood tressel-work was employed during the 
process of alteration to support the permanent way. The 
great structural alterations have been in progress since 1886, 
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and as the extra width in the viaduct was in some parts 
added at the north, and at other places on the south side it 
was necessary to move the whole of the tracks, and to relay 
the rails and sleepers. The latter part of the work has of 
course caused a certain amount of delay in the service of the 
trains, and for the last fortnight large numbers of men have 
been at work. It was thought at first that it would 
be necessary to stop the whole of the traffic between Vauxhall 
and Waterloo, but this was obviated by the employment of an 
extra staff of platelayers and signalmen. 
May 15th, the alteration in the signals took place for the six 
lines between what are known as the “ A’ and “B” signal 
boxes, which are the two cabins outside Waterloo Station. 
Special detailed instructions as to the new arrangements, with 
plans, were printed and distributed by Mr. Verrinder, 
superintendent of the line, to all the drivers and signal- 
men, and the work has been accomplished with no worse 
results than the delay of trains between Vauxhall and 
Waterloo. The extent of the alterations may be judged of 
from the remarks of some of our daily contemporaries, which | 
state that the signalling scheme is the largest in the world, 
and that the change of gauge upon the Great Western Rail- 
way sinks into insignificance in comparison with the intricate 
and delicate alterations necessary forthe change from the old 
to the new conditions at the “A” box, at Waterloo. It may 
be of interest to trace the changes which have been made 
from time to time at this station. 

Before the year 1878 there were only ten platforms in the 
centre of the area now occupied by the station, and these 
are figured from 3 to 12 in the diagram Fig. 2, which 
represents the present arrangement. In 1878 two platforms 
were added, Nos. 1 and 2 in the same diagram, which are 
known locally as the ‘Cyprus End,” and from which the 
Hampton Court trains start. 

In 1885 five additional platform roads were added, as well 
as the whole of the Windsor sidings abutting on the York- 
road ; these are numbered from 13 upwards in Fig. 2. Fig.1 
represents clearly the arrangement of the lines in 1885, and 
an examination of the signals in this diagram will show the 
great changes which have been made. It will be seen that 
the platform and passenger accommodation in the station 
has been doubled since 1878. 

The telegraph wires in and about the station had become 
so numerous that it was found necessary to collect them all 
into underground conduits, and now there are no telegraph 
wires visible until past Clapham Junction. By this arrange- 
ment it has been possible to place the signals much lower 
than would otherwise have been the case, and all the wires 
now visible are used for working the semaphores. Since the 
assertion was made that the signalling scheme in the new 
box is the largest in the world, statements have been made 
that the signal-box at the London Bridge Station of the 
London, Brighton, and South Coast Railway, which contains 
280 levers, and the Euston box of the London and North- 
Western Railway, which contains 283 levers, are larger than 
that at Waterloo. 

It is true that the signal-box at Waterloo contains only 
236 levers, of which there are about sixteen which are gear 
levers and locking levers, and are used to assist the inter- 
locking. At London Bridge, Euston, Cannon-street, or any 
of the large London termini which are provided with 
enormous signal-boxes, we are informed that each movement 
—that is to say, each signal—is worked by a special lever, 
and very often more than one lever is required to actuate one 
signal. Special levers are introduced in order to reduce the 
locking gear, and levers are added to obviate the use of 
special interlocking gear. When the Waterloo scheme was 


originally devised by Mr. J. P. O’Donnell, he concluded that | 


where a series of roads lead on to one road, or where more 
than one movement takes place from one road to another, 
that it was waste of levers and mechanism to supply separate 
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levers for each movement. So only one lever was provided, 
and it was arranged that only one movement should take 
place at a time. 

Taking, for instance, the arrangement shown in Fig. 2, for 
a passenger movement from the up Windsor line, a separate 
signal is provided to give authority for passenger trains from 
this line to, say, Platform road 14, a separate signal is provided 
to shunt from the up Windsor to Platform road 14, and a 
separate out-shunt signal—wrong road—to shunt from 14 on 
to the up Windsor. It is obvious that out of these three 
different movements only one can be safely made, and that 
it is no inconvenience to traffic if one lever be arranged to 
work the three signals, each signal being given separately as 
desired, according to whether it is a passenger movement or 
“in shunt” or “out shunt.” The same explanation holds 
good throughout the scheme, from the up Windsor to all the 
platforms which can be entered from that line, which includes 
all down to No. 7 platform road. 

The same takes place from the “ down Windsor through ” 
line; there are out passenger signals, out shunt signals, and 
in shunt signals for that road, and similar traffic facilities 
are provided for the ‘down Windsor local,” “up main 
through,” ‘‘up main local,” and down main roads. To pro- 
vide the full number of levers for the signals only in connec- 
tion with the six roads entering Waterloo, and the signals out 
in connection therewith, about 230 levers would have been 
needed, and at other large termini such a number would 
have been provided if worked upon the old plan. 

At Waterloo, however, only seventy-four actuating levers 
and six gear levers are used to work all the signals referred to. 
Through the adoption of the No. 4 simplex machine, invented 
by Mr. J. P. O'Donnell, of 2, Great George-street, West- 
minster, the company effected a saving of the difference 
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between 80 and 230, or 150 levers in the locking frame. We 
are informed that if Waterloo had been signalled in the 
same way as other large stations, that between 400 and 500 
levers would have been needed in the ‘“‘ A” box instead of 
236 levers which are now used. Practically every point in 
the yard is a “ facing point,” and provision is made so that 
every platform may be used for either arrival or departure. 
The interlocking has been so designed that where a train can 
enter a platform road by more than one way, all the ways 
are properly interlocked, and safety is given by signal and 
not by flag. Hand signalling has been practically abolished. 
The locking frames were supplied by Messrs. Stevens and 
Son, of Southwark, and the work has been carried out by 
the London and South-Western Railway Company, under 
the superintendence of their own engineer. 

Considering the magnitude of the scheme, great credit is 
due to all concerned for the manner in which the work has 
been carried out without the slightest accident, especially 
when it is borne in mind that there was not full protection 
with point locks and other similar safety appliances. Cn 
Sunday 22nd the company proposes to remove the stanchions 
supporting the girders of the old box, in order that the 
remaining switches and crossings may be put into position to 
complete the scheme. 

We purpose in our next issue entering more fully into the 
electrical and mechanical details of the scheme; but it may 
be of interest to our readers to learn some of the traffic 
movements on busy days at this station. 

To give some idea of the traffic, it was calculated that on 
July 11th, 1891, there were 857 trains in and out of Waterloo 
between the hours of 7 a.m. and midnight. They were as 


follows :— 
Down main. Upmain. Down Windsor. Up Windsor. 
Trains oo 321 123 135 oe 12€ 
Engines .. 21 47 31 15 
Empties .. 26 ae. a6 59 25 
Specials .. 27 3s... 8 ll 
195 252 233 177 


The scheme is elaborately provided with electrical appli- 
ances, and the lock and block system has been added between 
the boxes. These, together with many special arrangements 
required for this particalar place, were designed and carried 
out by Mr. W. R. Sykes, the original inventor of the lock and 
block system. 








CERTIFICATES FOR ENGINE DRIVERS. 


A Bix to provide for Certificates to Persons in charge 
of Steam Engines and Boilers on Land has been prepared 
and brought in by Messrs. Fenwick, Burt, Broadhurst, 
Pickard, Abraham, Sinclair, Wilson, and Seaton - Karr. 
The Bill is dated 10th February, 1892. As there is not 
the smallest prospect of the present Parliament doing any- 
thing whatever with this Bill, it seems scarcely worth while 
to say much about it. One feature in it, however, claims 
attention because it demonstrates the extraordinary ignorance 
concerning steam machinery of men who are assumed to 
possess some technical knowledge. The final definition of 
the meaning of the Bill runs, ‘‘ Horse-power means nominal, 
and shall not include indicated or other trade terms, other 
than the words nominal horse-power.” The backers of the 
Bill are evidently oblivious to the fact that the term nominal] 
horse power is almost a thing of the past. It is moribund. 


| It still lingers among a few of the old school of portable 


engine builders, but it is never heard of elsewhere than 
in country towns, among farmers, and possibly now 
and then ina contractor’s yard. As an example of how 
the term is treated even by portable engine makers, we 


| give the following quotation from a recent issue of Messrs. 


Richard Garrett and Sons’ catalogue :—‘‘ So long agoas 1885, in 


$< 


issuing the 87th edition of their catalogue, the authors 
decided to reject the already meaningless term of nominal 
horse-power for the definition of their steam engines, and, as 
their example has since been followed by other engine makers 
of high standing, they have no intention of retracing their 
footsteps in this respect. The various sizes of engines aya 
accordingly distinguished by a series of numerals, and for 
the present it may be assumed that each engine is qualifieg 
to develope three times as many indicated horse-power ag are 
represented by its respective numeral.” Other firms dis. 
tinguish the sizes of their engines by letters. The present 
generation, indeed, scarcely knows what nominal horse-powey 
means. It may be news to Mr. Fenwick and his friends, to 
know that at one time there were no fewer than thirteen rules 
for calculating the nominal horse-power of marine engines 
and they all gave different results. As regards land engines 
the case was not quite so bad, but the rules gave no indication 
whatever of the real power of the engine. Thus the rule for port. 
able engines was that ten circular inches of piston area repre. 
sented a nominal horse-power. Watt’s rule for a condensing 
engine runs:—Multiply the square of the diameter in inches 
of the piston by the cube root of the stroke in feet, and divide 
the product by 47. The quotient is the nominal horse-power, 
For a non-condensing engine the divisor was 15°6 instead of 


47. The old Admiralty rule was ey N.H.P. Another 


(@-1"'°_ wp, 
rules could be cited if necessary. Mr. Fenwick will find it 
indispensable to define what he means by the words 
‘nominal horse-power.’’ When he framed the Bill it js 
obvious that he had not the wildest idea what the phrase is 
intended to convey. The term still appears to possess as 
great a charm for some persons as Mesopotamia did for a 
certain old Scotch lady of happy memory. 


rule for land engines was A dozen other 
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METALLIC PACKING, 


THE engraving below represents a form of metallic packing 
made by the Magnolia Metal Company, and for it it is 
claimed that it is in itself complete readyjto fill the stuffing. 
box, and that it is steam-tight without any additional 
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packing. The cage A fits the stuffing-box, the sharp edge E 
being pressed hard by gland and stuffing-box end, so as to 
become steam-tight. The cage is in two parts screwed 
together, and is free upon the piston-rod. The three segments 
D fit within, and float between the top and bottom parts 
A A of the cage, and are made of Magnolia metal tongued 
together as shown. They are caused to grip the piston-rod 
and follow any inequalities thereon by the adjustable springs 
B and the central spring C, the former pulling the segments 
together and the latter preventing them from gripping the 
rod too tightly. Grooves D D are made in the segments for 
the retention of lubricant. The packing is now in extensive 
use. 








ELECTRICAL ORGAN-BLOWING APPARATUS AT THE GOLDSMITH’ 
INSTITUTE, NEW Cross, S.E.—The magnificent new organ 
built by Messrs. Abbott and Smith, Blackman Lane, Leeds, 
to the specification of Doctor Churchill weg and erected 
in the large Concert Hall in the Goldsmiths’ Institute, New 
Cross, containing sixty stops and 3107 pipes, is blown by 
means of electricity, the apparatus having been designed and 
constructed by Messrs, Easton and Anderson, Whiteball 
place, S.W., and Erith Ironworl:s, Kent. This method was 
adopted as being the simplest and most efficient way of enabling 
the engine belonging to the institute, and used for pumping, 
driving the workshop, &c., to supply the power for blowing, and 
do away with a special prime mover, which would have been for 
many reasons objectionable. The gear consists of three cast iron 
blowing cylinders 17in. diameter by 24in, stroke, placed side by 
side on a framework made of rolled joists secured to the concrete 
floor of the blowing chamber, which is situated at one end of the 
gymnasium. Two of these cylinders supply one regulating 
reservoir with wind at 5in. pressure, and the third cylinder sup- 
plies a second with wind at 10in. pressure, from which suitable 
trunks are led to the organ. The pistons of the two low-pressure 
cylinders are worked by a double throw crank shaft driven by a 
worm and worm-wheel which is enclosed ina cast iron casing, 
the worm being connected by a coupling with the spindle of an 
electrometer capable of giving out ordinarily about 2}-horse 
power. The piston of the third cylinder is worked by a single- 
throw crank shaft with a similar worm gear, and another motor of 
the same size. The motors always run at an approximately 
constant speed, and when the reservoirs are full automatic bye- 

are opened between the ends of the cylinders, and the 4 
is simply passed backwards and forwards until the reservoirs fal 
again and shut the yt. se Switches are arranged with ouitable 
resistances close to the organkeyboard, by which either or both o 
the motors can be started, and which also provide a means of 
regulating the speed to some extent. The conductors are led from 
the motors and switches to a space near the engineering workshop 
where they terminate in a switchboard having cut-outs and & 
voltmeter on it, connected to the generating dynamo, which is 
driven by a counter-shaft and belts from the workshop shafting. 
It is capable of giving an output of about 100 volts and 50 ne rH 
The arrangement works very satisfactorily and requires very little 





attention. 
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THE ENLARGEMENT OF WATERLOO 


(For description see page 438) 
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be a heavy matter, judging from the estimate made of the 
nee cost of such a line—£40,000—this sum being inclusive of the 

Tue recently issued report of the Central Borneo Company, | required rolling stock. The directors of the North Borneo 
which now holds the concession for the working of the coal) Company advocate the immediate expenditure of this 
mines in Labuan, furnishes us with some particulars of | sum. The gentleman who had been sent out with instructions 
interest in connection with these. Coal has been raised in | to report on the existing prospects of these hitherto unprofit- 
this British evry | for a good many years past, but the | able mines has stated that nothing but this railway, together 
enterprise has not hitherto been financially successful. We | with reorganisation of the staff and method of working, is 
raed learn that there is but little prospect that this can ever | needed to make them remunerative. He reports that, as 
‘ “year 80 until a line of railway has been made to connect compared with that of Cardiff, Labuan coal stands as to 

e mines with the shipping port. This would not seem to | quality as 100 to 110. This isa high relation for coal found 


COAL IN LABUAN. 











throughout tropical regions, and should induce a free resort 
to its use. It is further reported that the seams are of con- 
siderable thickness and easy of access and working, while as 
to quantity available the expert asserts that hundreds of 
thousands of tons may be annually exported for centuries! 
Coal is not so abundant throughout the East as to render 
such information without weight. It is to be expected that 
the development now proceeding of the great Borneo con- 
tinent must ere long cause a largely increased resort of 
steamers to its ports, and the intelligence now received must 
therefore be held as of great prospective value. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions 07 our 
correspondents. ) 


HOW A LOCOMOTIVE IS PROPELLED. 


Srr,—The geometrical solution required by Professor Greenhill 
for his inverse problem on the beam engine is as follows:— 


: r 
SL 


+ 


In the figure, DK the half-beam, the L DKF, and A the centre 
of the crank-shaft are supposed given. 

Join KA and DA, cutting KF in B. Draw AE normal 

Draw BH and EH parallel to KA and KD, meeting one 
another in H. 

Join AH, and produce it, if necessary, to cut AF in C. 

KC is the connecting-rod, and AC the crank which gives the 
maximum velocity ratio of the point K to the point C. 

Produce AC to cut DK produced in L, and join BL. 

Proof. — BH is parallel to K A (Constr.). 

CB :0d.:: CH: CA. 
E H is parallel to K L (Constr.), 
EC:CK::CH:CL 
CB: EC::CA:CL 
t. BCL=LECA, 
A* BCL and ECA are similar. 
tL BCL=LECA =a right L by (Constr.), 
.*. AF : AC a maximum under the given conditions, 

The construction is exactly the same on the other side of K A, 
and is shown, but L, is much too far off to do so. 

This is the general form of Mr. Macfarlane Gray’s particular 
solution, and is applicable to direct-acting engines where the 
cylinder axis does not pass through the centre of the crank shaft, 
but like Professor Greenhill’s, it is none at all of the question at 
issue. How is anyone to give the angle between the beam and 


connecting-rod, which makes the velocity of the end-centre of the | 


beam greatest relatively to that of the crank pin? We do not 
want to know the ratio of the length of the connecting-rod to that 


of the crank, when an angle not attainable in practice is given ; but | 
given this ratio, always procurable from any existing or projected | 
engine, what is the angle—or better still, what is the distance | 
between the crosshead centre, or the outer centre of the beam, | 
from the centre of the crank shaft? The former having been | 
calculated by the simple arithmetical process that I have already | 
require, as we | 


shown, it is an easy matter to find al] the rest we 
have a triangle all three sides of which are known. 
Giving the angles required by Mr. Macfarlane Gray and Professor 


Greenhill simply begs the whole question ; and I might almost as 
well take z = 1, pick out a host of functions thereof, making them | 


equal to any proposed number, and then say that I had solved the 
intricate equation so expressed. In the beam engine, even if the 
drawing were a solution, it would not be one of the question pro- 
posed, which referred to piston speed ; so that there is still the 
effect of the parallel motion to be considered, making the problem 
a most unenviable business to tackle. In Professer Smith’s article 
on ‘*The Mechanies of Locomotive Traction and Driving,” there is 
one point at all events which I entirely fail to understand. He 


says, at the bottom of the first column on page 402, that ‘the | 


sum of the turning moments reaches a maximum when the 
cranks stand about 45 deg. away from the dead points, and at the 


same time the connecting-rod thrusts or pulls are equal, if the | 


piston thrusts are so.” He then goes on to mention the four 
positions of maximum stress, 


Now, looking at the figure, it is clear that the maximum turning 
effort obtains when the cranks are at OA, OD, or 45 deg. from 
one dead point, and that one the nearer to the cylinder cover. 
P being the thrust or pull upon one piston-rod, the turning 


moment is = P x ra , the velocity ratio of each crank-pin to its 


accompanying piston being 2 .. With the cranks at OA, OB, 


it is only P x oa with them at O B and OC it is still less, viz., 
Px aS - This last result with a very short connecting-rod 
might easily be the minimum instead of that which ordinarily 
obtains when one crank is on the dead point. I have never yet 
seen a turning moment diagram where the velocity ratios have 
beer properly considered. Perhaps the Professor will rectify this 


| by their 
| of the alphabet, and this, with prefixes and suffixes so small that 


| to turn bac 


thrusts the engine in an opposite direction, this thrust being the 


| only one received by one part of the engine that is not balanced by 


another within itself. The rail cannot move relatively to the earth, 
the engine can, and therefore does. This is the whole reason 
why a locomotive moves without interfering with its internal strains 


| and stresses. 


With regard to the tractive power of a locomotive on rail or road, 
I am of opinion that it will be a long time before we beat the 
sensible method of finding the work done per revolution of the 
crank-shaft, and then dividing the result by 
the distance travelled over by the whole ma- 
chine, whatever it may be. 

I owe a word of apology to your corre- 
spondent ‘‘Q.” for not replying to his ques- 
tion of the 25th March, with reference to 
a locomotive wheel rotating in the air and 
then dropped upon the rail. It had entirely 
slipped my memory until just now. 

**Q.’s” difficulty is but asmall one. When 
the wheel is drop another motion is im- 
parted to it, the motion of translation, 
which cannot be done without expenditure 
of energy, which energy must be abstracted 
from that accumulated in the rotating 
wheel. The rotating mass, and the mass 
\ now moving in a straight line, are equal 
ee < to one another, being in fact one and the 

aes, ‘ same ; the new velocity both of translation 
“8: and rotation is therefore the old one of rota- 
F, tion only, divided by 4/2 instead of being 
the same as surmised by your. correspon- 
dent, who can now, I trust, easily recon- 
cile his figures, 

St. Neots, Hunts, March 26th. 


™ 


AnTHONY S. BowEr. 


Sir,—I attacked Professor Smith’s paper, published in your 


| last impression, with great relish. D, K. Clark has written on 


the same subject, and what locomotive engineer is ignorant of 
Makinson’s paper on ‘The Internal Disturbing Forces in a 
Locomotive,” read ever so long ago before the Institution of Civil 
Engineers ? But Professor Smith has broken new ground, and I had 


| but to glance at the paper to see how exhaustive it was. 


But a glance at a paper is one thing, and to study it is quite 


| another, and I have found it next to impossible to study this 


paper. Most unfortunately, Prof. Smith, instead of calling things 
proper names, has rechristened them by ail the letters 


they are nearly invisible. It follows that before the paper can be 
read with ~~ advantage one has tolearn a new language. I have 

constantly to see what A is, and whether D is a 
driving wheel or a piston. I see that the article is to be continued ; 
is it too much to ask its author to have a little mercy on busy men, 
and try to put what he has to say into the Queen’s lish, instead 
of an atrocious system of shorthand ? 

I asked a person the other day if he had read the paper. ‘‘ Oh, 
no,” he said, “It is nothing but a lot of equations and formule.” 
I could scarcely persuade him that it is not algebra at all, but 
Smith’s locomotive notation. 

Under the circumstances I cannot criticise the paper with any 
advantage, but I may ask what would be the advantage gained by 

utting the draw bar at an incline, as Professor Smith suggests ! 

n France, certain tenders were tried about 1862 by Flachat; a 
portion of the weight of these was carried by the engine. Nothing 
much came of the scheme, but it was a more workman-like job 
than putting the tie bar at an incline. OLD Boag, 

Whitehall Club, May 17th. 


Sir,—In my letter on page 271, 
ED:BE::BA:AK::AE:AL 
ought to have been 
ED:BA::BE:AK::AE:AL. 
I thank Mr. Anthony S. Bower for drawing my attention to this. 
The mathematical solution of the problem is not difficult, it is only 
tedious. It was set in the Cambridge Mathematical Tripos about 
eighteen years ago. 

If I had seen Mr. John H. A. McIntyre’s letter I would not have 
written mine. The construction given by me holds good for each 
position of maximum AB in a beam engine, making B E parallel 
to AK, which is then not necessarily perpendicular to AB. I 
think there is something wrongly placed in Mr. Greenhill’s 
diagram on page 390; I have not been able to follow the description 
given. J. MACFARLANE GRAY, 

May 9th. 


THE LAST TRIAL WITH QUARTERMAIN’S AEROTRANSITOR. 


Srr,—In this trial a remarkable feature manifested itself. In 
former trials several successive complete strokes were made in each 
before any part broke down. Now that the action is far more 
simple and direct, not one complete stroke could be made, and no 


| breakdown occurred, although strained to the utmost with my 
| weight power and muscular combined as in former trials. 
| this difference with more simple mechanism and direct action? 


Why 


True, in former trials the rise and fall of wings was shorter, and, 
save in one, a single stroke of power beam produced but only a 
single stroke of wings; whereas in the two last trials a single 
stroke of power beam makes a complete or double stroke of wings. 
In the former of the two last trials several successive complete 
strokes of wings were made before breakage—see ENGINEER for 
October 17th, 1890. Mechanics tell us ‘‘ at is gain to velocity 
is loss to power,” for in last trial the rise and fall of wings were 
greater than in the former, and in consequence could be actuated 
but very slowly. 

This, however, does not satisfactorily explain the cause of 
difference in the last two trials. A snail can make headway on 
land, none on water. A manand a skiff on still water may work his 
oars so slowly as not to move his boat. Some birds possess perfect 
organs for flight, but cannot fly. Domestic fowls when young can 
fly over a fence four or five feet high, but cannot do so when two 
or three years old. These examples teach us a very important 
lesson in reference to economy in the application of surface- 
velocity, in muscular and weight power, and in lead to be sus- 
tained on air. 

As I cannot place the wings in position on my model except 
when in the open field, I choose moderately calm weather that I 
may get the four wings on, and avoid as much as may be any 
undue tendency to strain thereon until all are balanced. On 
making the last trial the model faced west; the wings set at 


| about 60 deg. vertically to line of body ; a light wind came from 


—_—_— 
—— 


administering fresh disturbance in reverse direction, ang ho 
equilibrium being attained or re-established, the air offers ter 
ascensive and propulsive force in the immediate locality of the 
body. This condition of air can only be = and utilised }; 
active reciprocating wing surfaces, and thus the slight percen; 

of power which divides failure from success may ibly not 
exceed 1 or 2—rarely 5— per cent.; as is often observable jn 
domestic fowls’ abortive attempts to perch when flying up to roost, 

My model, which was originally designed to be worked by ong 
man, requires the full power of two men to work the wings at a 
proper velocity. After making some advantageous alterations, the 
model may then be rendered competent to prove human power to 
be as practical and as successful for flight as bird power. 

My recent failure proves a great success, inasmuch as by the aiq 
of its suggested alterations I can so exert my power that when the 
weight of body resting on one foot descends, my hand on same sidg 
can lift upa lever with all the muscular force of body in a similar 
way as a man exerts in lifting a npr ey thy wheelbarrow, Algo 
like the man following his barrow step by step, throwing his weight 
of body on one foot and the handles of barrow, whilst he carries 
the other foot forward : so, too, I rest my weight of body on ong 
foot and handles of levers whilst the other foot is lifted for the 
next ascending stroke ; in the mean time both hands are employed 
in completing current stroke, and should the lifted foot tire it ma 
be rested on lever, and aid in forcing up the ascending treadle- 
thus every particle of man’s weight and muscular power js 
rendered active whether he rests the temporarily inactive foot on 
down lever, or merely lifts it up as in walking after barrow, 

The peculiar action of these levers so closely resembles the action 
of lifting the handles of a loaded wheel-barrow and overturning it, 
causing one hand to be depressed whilst the other is raised, that it 
gives us a simple and practical measure of the labour man can 
endure, and therefore very applicable to ourcause. As the weight. 
pressure of man is as effective as an equal quantity of steam. 
pressure, we may dismiss this demand for power as amply provided 
for by the tendency of gravity to balance gravity, leaving the 
dead weight of carriage and machinery to be provided for by the 
muscular energy of man applied to the levers. Such weight in my 
model is 140]lb.; and, should I be able tc change the present 
cumbrous parts for less weighty but more simple and effective 
working parts of the wheelbarrow principle, I should most probably 
reduce its present dead weight 5lb. or 6lb. However, taking 
the weight as 140 ]b., we have 701b. load for each man to lift wheel- 
barrow fashion. As the levers must have equal rise and fall as the 
treadles—6in.—it is convenient to give the loaded end of levers 
equal length as power beam, to which treadles are attached. Then 
as the fulcrum can be placed one half the distance of point at which 
power is applied, and may operate through a stroke of 12in., it is 
not more rth practical to expect that the load of 35)b. on each 
lever will only require 18 lb, muscular energy to be applied by 
each hand to impart motion to the 70\b. load. This amount of 
power, exerted ten times per minute, is equivalent to 180 foot- 

ands per hand, ora total per man of 360 foot- pounds per minute; 
ee a reasonable margin of engine power, whose working energy 
is estimated at 4000 foot-pounds per minute, to make good any 
deficiencies. 

As each single stroke of power beam gives a double stroke of 
wings, we have twenty strokes of 90 square feet of wing surface 
to be made through an angle not exceeding 60 deg. A greater 
angle would waste power, which shows how small a space a bird 
may be lifted per wing stroke—perhaps only one-tenth of an inch, 
or less, as when hovering, and yet be sustained. A greater velocity 
would require greater weight of load to hold the car earth-bound; 
or a slight increase of either weight or velocity would afford 
relaxation of energy and motionless wings, as in the flight of rooks, 
or the undulatory motion, as seen in the flight of sparrows. This 
also shows the cause why the actions of a bluebottle fly appear 
so inconceivably swift compared with the actions of a rook, 
although rooks carry five times greater weight to the square foot 
of wing surface than that carried by the fly. It also explains why 
I could not make one stroke in my last trial, although with the 
same expanse of wing surface I made several strokes in previous 
trials. Truly, there is a limit to all things, and to the angle 
through which only wings can be advantageously worked. Surely, 
if I could not do the work required to make it fly, two ‘‘ navvies” 
could, and enjoy the trip. WM. QUARTERMAIN, 
Fransham, Hast hee May 15th. 


HYDRAULIC PROPULSION. 


Srr,—With reference to my new method of hydraulic popes 
as published in your issue of Apri] 8th last, I would like to make 
a few additional statements in relation thereto. 

There seems to have been considerable doubt in the minds of 
several scientific and practical men whether a jet possessed any 
reactionary qualities at all, and in order to satisfy themselves on 
this point they carried on experiments in the following manner:— 
They connected a hose, to which a nozzle was attached, to a 
stationary pump; they suspended the nozzle and part of the hose, 
set the pump a-going, and directed the jet against the air, the 
water, and solids, expecting, in case of a visible reaction, to see 
the nozzle move back. They found in these experiments that it 
made no difference against what they discharged the jet. The 
nozzle remained almost stationary in each case, and the conclusion 
they arrived at was, that a jet discharged from a nozzle possessed 
no reactionary qualities. f 

The foregoing experiments do not prove anything of the kind. 
The hose and the nozzle were only guides through which the 
water passed; the actual propelling power was the water dis- 
charged by the pump, the pump itself was the thrust block against 
which alone any reaction from the jet could become noticeable; 
the pump, however, in all these experiments was stationary, there- 
fore it could not move, nor could the hose, nor the nozzle move 
with it. Others maintain that jet propulsion becomes more 
efficient if the jet does not have a fulcrum to act against, and they 
quote the experiments of Mr. Thornycroft and others, who obtained 
better results by discharging the jet into the air than into the 
water. They forgot, however, that in discharging the jets above 
the water-line the water discharged by the pump found a greater 
resistance from the water within the pipes, because the water had 
to be forced upwards; whereas, when discharging against the 
water, it met with less resistance, because the nozzle being kept 
stationary, the water was constantly discharged in one line of 
direction, and as the boat was constantly receding from the water 
acted upon, the latter offered hardly any resistance. : 

From experiments 1 carried on, I admit that but very little 
resultant reaction can be obtained from a jet after it has left the 
nozzle some distance ; but I found that a very great and beneficial 
resultant reaction can be obtained from jets if they meet with 
great resistance immediately at the nozzle. Such resistance can 
only be obtained by constantly changing the point of contact, and 
by constantly acting with great pressure against new masses of 


| the east, impinging on the upper surface of the wings, and doubt- 
| less added to the air resistance on 90 square feet expanse of wing 
| surface. Withall my weight of some212 1b., and what muscular power 
| I could exert, I could but quite gently raise the wing surfaces in 
| about as much time as in a former trial I made eight or nine 
: < . | strokes. Of course I was greatly disappointed, for I have made 
ing moment has already been discussed in these pages. | valuable improvements—though not perfected—accomplishing the 

As to the propulsion of a locomotive, I do not know why strains | action in a more direct manner with less mechanism, and thereby 
and stresses which are contained within the engine itself need be | reducing both weight and friction; giving increased velocity of 
troubled about, for leaving friction and rolling out of considera- | wing strokes when made through an appropriate angle, but not to 
tion, the only ones that influence traction are efforts causing rota- | be done without increase of power. Successful flight absolutely 
tion imparted to the crank pins, and these are calculated just as | depends on carefully adjusted proportions of surface velocity to 


later on, for the difference between EH, EG, and FG, is much 
too great to call a rough approximation even. In formula 

P = 
(12) is incorrect throughout, thereisno~/2 about it. The turn- 


water. Propulsion depends principally upon the amount of surface 
of unmoved water we act upon in a certain time with a certain 
energy. With my hydraulic propulsion method, I am enabled to 
act with more than four times the energy on an equal amount of 
surface of unmoved water in a far more favourable direction, with 
the expenditure of only half the power, as is possible with a screw 
propeller. ALEXANDER VOGELSANG. 
De Keyser’s Royal Hotel, E.C., May 17th. 


PRIMING AND ITS DETECTION. 
S1r,—Most engineers who have had experience at sea will, | 


they would be for a stationary engine. 


A locomotive may have | muscular and weight power for | 


to be sustained. 


inclined or vertical cylinders. It may also have none at all, and be| The results of my experiments tend to show that stroke of wings 


propelled by a steam turbine or by a dynamo, as some already are. 
In all cases the internal mechanism, whosestrains are entirely within 
the machine itself imparts a retative effort to the driving-wheel axle. 
This, and therefore the locomotive, through the intervention of the 
wheel, gives a direct thrust upon the rail, the rail therefore 


through short risings and fallings of about 60 deg. are more con- 
ducive to success than through greater angles, because the 
displaced air being baffied in its direction of motion — totally 
differing from screw’s continuous motion—at shorter intervals, has 
both less time and space in which to escape the advancing surface, 





think, join with me in regarding with extreme doubt the a 
ment concerning — , made in the report of the Researc 
Committee on the Ville de Douvres, The system adopted consists 
in condensing some of the steam on its way to the engine, 
evaporating it, and ascertaining how much salt has been carri 

over with the steam. A very simple calculation will then show how 
much water was in the steam. Let us , for ple, that 
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the water contains 1 lb. of salt in every 331b. Let 100 lb. of steam 

be condensed, and from the water let 0°1lb. of salt be got. Then 

it is evident that 3:3lb. of water, or 3°3 per cent. of priming, must 
resent in the steam. That is the theory of the operation. 

[ bave no doubt, however, that it is a very fallacious test. In 
the first place, I do not suppose for a moment that the water 
in the boilers of the Ville de Douvres contained anything like 
dy of salt. The quantities to be dealt with are therefore very 
imal; but this is not all. I very much doubt that priming water 
contains anything like as much salt as the rest of the contents of 
the boiler. It is well-known to sea-going engineers that the water 
near the top of a boiler is less dense than that lower down, and it 
has yet to be proved that entrained water in an excessively fine 
gate of division can carry away any salt in solution, It is quite 

ible fora boiler to work apparently quite dry, and yet to be 
osing 5 or 6 per cent. of its water in the shape of invisible priming. 
[think it would add much to the value of the report if we were 
supplied with some detailed information as to the quantities dealt 
with and the saltness of the water in the boilers; and where that 
saltness was measured, and whether with a hydrometer or by 
chemical methods, — . y 

Avery curious point was raised during the discussion which 
followed the reading of the report, namely, the remarkable fact 
that all the boilers tested by the Research Committee—bad, good, 
and indifferent—gave pretty nearly the same results, no matter 
how they were worked, Thus, for example, in the Iona very large 
boilers comparatively were worked with the chimney damper cnly 
one-sixth open. The steam was made in the most leisurely way. 
The chimney temperature was only 452deg., and the thermal 
efficiency of the boiler was very nearly 70 percent. In the Fusi 
Yama, where the boiler was much smaller in proportion to the 
work, and the chimney gas 578 deg., the efficiency of the boiler 
was a little over 67 per cent. In the Colchester, which was hard 
fred, the chimney temperature reached about 880 deg., and the 
efficiency was 62 per cent. Thus between a boiler worked under 
the best possible and the worst conditions the difference seems to 
be but somewhere about 8 per cent., and now we have the Ville de 
Douvres boilers, with a chimney temperature of 1000deg. and an 
efficiency of 66 per cent. These things are staggerers, I really 
think it is about time that the Research Committee said something 
publicly to explain the figures it has obtained. J.D. 

Ringsend, May 16th. oe 


A PROBLEM IN GYROSCOPES, 


Sin,—The ‘‘ parallelogram of angular velocities” is the key to 
the solntion of the problem set by ‘Twirler.” It isan elementary 
proposition in kinematics of rigid bodies that angular velocities can 
be compounded and resolved like velocities or forces, Thus, if a 
rigid body have impressed on it a 
rotation about an axis O A, the magni- a Fie.t A 
tude of the rotation being represented ee \ 
by the length O A, and at the same — he 
time have impr on it a second a 
rotation about an axis O B, the magni- 
tude being represented by O B, the 
magnitude and axis of the resultant rotation is O C, the diagonal 
of the parallelogram having O B and O A as its sides, 

In applying this proposition, care must be taken that the 

rotations about the axes O A and 





1p c O B when viewed from O to A and 
") FIG.2 i B, are either both clockwise or both 
& % {9 contra-clockwise. Fig. 2 is a plan of 
0 —— the rotating disc and spindle, O is the 
eS lb point of support, O A the axis of the 


‘ spindle, which is supposed to be hori- 

zontal. The action of gravity tends 

togive the wheel and spindle a rotation about the axis OB at 
rightangles to O A. 

Let w be theangular velocity of the wheelandspindleaboutaxisO A 


M ,, mass ” ” ” 
», distance of mass centre ,, 59 from O 
», radius of gyration 5 aboutaxis O B. 


The vertical force F = M g produces no vertical motion, hence 
there must be an equal and opposite force F, acting at the support. 
The two forces F and F, form a couple M g/, which, if acting for 
one second, would generate an angular velocity a, given by the 


equation 
M K?a,=Mgl 
gl 

K2 
Suppose now the couple to act for a very small fraction of a second 
t, the angular velecity about O B impressed on the disc and 
spindle will be a, ¢;, combining this with the angular velocity w 
about axis OA—Fig. 38—the disc and 
spindle will be rotating about axis O A, 
with angular velocity O A. ———— 

Now, if 4; be taken small enough, ms 
@ t, will be very small, and O A, will 
be sensibly equal to OA. Therefore 
the angular velocity remains un- 
changed, but the direction of the axis 
changes. At the end of the second 
and third intervals of time 4 the 
direction of the axis will be O A, and O A, respectively. If the 
arc A B be stepped off equal to a,, A O B will be the angle described 
by the axis spindle in one second, and is equal to! = ni . 

@ -@ 

The time taken by the axis of the spindle to make one complete 

turn is 2 * K* @ 
r 


. Qe 


Fic.3 





g 

ae he ae = .3 —— = the edges, and neglecting the 

of the spindle, K = — Fig. 2. AD bein ual to hi 
the radius of the dise AC, " annaienen 
There is no expenditure of energy in supporting the disc and 
spindle, If there were no loss of energy in friction of the air and 
of the pivot, the motion would go on for ever. The case is 
analogous to that of a weight being supported by a table. ‘Twirler” 
Tn surely not contend that there is an expenditure of energy here. 
n both cases the reaction of the support is equal to the weight, 
Consequently the resultant vertical force is zero, and there is no 
— motion, In the gyroscope, the reaction and weight not 
I ing on the same line, gives rise to a couple, the action of which 

have tried to explain. ARCHIBALD SHARP, 
Central Institution, S.W., May 12th, 





SCREW PROPULSION WITH NON-REVERSIBLE ENGINES. 


Sir,—I have already stated that by adapting the propeller to 
po resistance and to the work it re A to poe Tag gs see the 
ee of useful effect with the minimum of friction, and that 
a sses and blades are so apportioned and shaped as to avoid all 

‘asteful agitation of the water. 1 shall be obliged if you will 
Srey me to make a few statements in 7 to some criticisms 
aon have been offered on the subject. I sometimes carry the 
pe . 8 of the blades—or attachments thereto—into each other, so 
oa provide an extra length of bearing. I have provided for the 

— of centrifugal or centripetal action, or both combined. 
- ie a design suitable for any propellers, but particularl 

PP — to the smaller ones, by which the operating gear is all 
pee t to the centre line of shaft and boss and works between the 
pov of the blades, “ links” being avoided if desired ; the whole 
eine arrangement is thus made as compact as possible, the 
oie 8 brought hearer to the centre line of the shaft, and the 

Wa pe inclosed in a well-proportioned and lubricated boss, 

regard to the engines, I need say but little—to engineers 
tatne ai great benefits to be attained by running them always 
© direction, but I will enumerate a few. The system discards 


tion in arrangement, and avoids wear and tear. A good deal of 
unnecessary and onerous merely manual labour is dispensed with. 
Flanging of shafting, and the consequent necessary attention to 
bolts and nuts, may be avoided. Nearly all present complications 
would become unnecessary. My gear is only brought into action 
when required ; the present reversing gear is alwaysat work. The 
new saves time, energy, and torsion, and consequently anxiety to 
——. 

e weight of metal in engines, shafting, and screws is never 
reversed, and its speed and inertia is employed asa help rather 
than a dangerous hindrance. The speed of rotation may remain 
unaltered, and the torque upon the shaft cannot be increased. 
Reversal on extreme emergency will create no alarm, as the engines 
continue to turn in but one direction at practically constant speed. 
This is to the comfort of both passengers and crew. The stress on 
the moving parts may be made practically equal at all times, and 
there is therefore no risk of strain. The valve or clutch—see THE 
ENGINEER, October 23rd, 1891, page 347, and October 30th, page 
359—may be operated by telemotor or electric switches from any 
part of the vessel on emergency. Any equivalent gear to that 
shown, by which the engine itself does all the work, may be 
employed, All that it is necessary for an engineer to effect during 
manceuvring, stopping, reversing, navigating crowded channels, 
standing by in fogs, or other awkward situations, may be accom- 
plished by his merely touching a lever; and he will have the satisfac- 
tion of seeing his engines normally revolving all the while, with 
only the necessary expenditure of power at whatever angle the 
blades may be placed. The boilers and steam pipes will also be 
relieved hereby. By keeping the engines revolving “ unloaded,” 
during temporary stoppages, ‘dead points” are entirely avoided ; 
and a single cylinder to drive each screw may therefore be safely 
used in small or medium-sized vessels if desired. As the air pumps 
are always running —without being independently driven-—the 
vacuum is notimpaired. The valves of vertical engines may be 
driven from the upper or guiding piston-rods—brought through 
the top covers of cylinders—thus removing all the strain of working 
and holding them from the main shaft. The whole system of 
valves may hereby be “ balanced,” and much more easily operated 
and controlled, 

The pistons, rods, and connecting-rods of each compound 
cylinder may be made of equal weight, they having all to bear 
practically an equivalent amount of stress, and the whole non- 
reversible engine be so arranged that its reciprocating moving parts 
are at all times in equilibrio for all practical purposes. The 
facilities afforded by my system will reduce the power required 
from thousands of horse-power to hundreds in the case of warships 
‘*hovering.” In keeping line or manceuvring the commander can 
regulate the propulsive area of his screws so as to exactly retain 
his desired ‘‘ station.” 

The gear would be especially useful to contractors on trial trips, 
as it would enable them to suit the propulsive area and the energy 
developed to the conditions of the day or moment. Twin-screws 
may be driven by one system of compounding, consisting of quad- 
ruple-expansion cylinders, two being applied to each shaft. In 
twin-screws, vessels can by my system be steered or ‘“‘held up” 
against a current by altering the angle of one screw relatively to 
that of the other. In the case of warships that need to run at 
different rates of revolution my non-reversible compound engines 
could be so balanced, designed, and controlled that they could, with- 
out danger of undue compression, be operated by a system of valves 
driven by a totally independent engine or motor, capable of being 
set by the commander or engineer to run at the fixed number of 
revolutions decided upon; its movement being rendered exact by 
hydraulic or other means of control. This valve system could be 
so arranged as to relieve the main shaft entirely from the weight 
of the valves, and to prevent racing from any cause whatever. My 
suggestions also include means of altering the surface area of the 
blades to meet special conditions, and to insure that the propeller 
may in every way be suited to the vessel. Ihave to thank you, 
Sir, for your courtesy in permitting me to address your readers at 
such length, and have the honour to invite anyone interested to 
try a system which, in my opinion, will insure both safety and 
economy. RosBeRT McG.asson, 

39, Dagnall Park, Selhurst, S.E., 

London, April 30th. 


BALANCING MARINE ENGINES. 

Sir,—Referring to Mr, Yarrow’s paper, which was read at the 
recent meeting of the Institution of Naval Architects, I would 
state that it is quite natural that Mr. Yarrow devoted special 
attention to this important subject, since the class of vessels which 
his yard is devoted to building have been more subject to 
unpleasant, and at times dangerous, vibration than any other 
class. I refer here to torpedo boats and torpedo catchers in 
general. These vessels have generally been fitted with two or 
three-bladed screw-propellers, and all vessels of any kind or class 
whatever that have been fitted with such propellers have always 
shown greater vibration than vessels fitted with four-bladed screws 
of modern type. It is not, as may be supposed, that the blades 
were not properly balanced that caused the vibration, but that the 
pressure of the blades against the water was less balanced than in 
a four-bladed screw. Three-bladed screws especially will always 
cause an unbalanced pressure, and are therefore the most dangerous, 
while two-bladed screws can be so constructed that, at a certain 
speed of rotation and at a certain immersion, they can become quite 
free of vibration. 

Mr. Yarrow has told us that the principal cause of vibration is 
due to unbalanced engines, This is perfectly correct, but Mr. 
Yarrow forgets that the engines and the propeller are one, and if 
the pressures of the propeller surfaces are not properly balanced, 
the engines also will not be properly balanced. For instance, let 
a three-bladed screw lose one blade or two blades, the pressure of 
the propeller surface will become so unbalanced thereby as to 
cause the most dangerous vibration to vessel and engines, notwith- 
standing such engines being fitted with Mr. Yarrow’s balancing 
mechanism. 

The experiment of Mr. Yarrow with propeller ‘‘on” and “ off,” 
giving identically the same vibration, is illusionary, because 
marine engines cannot be run without the propeller when the ship 
is to go, and an engine without its intended load to turn may 
eause considerable vibration, which is clearly shown at times when 
engines race in heavy weather. For these reasons I do not call 
Mr. Yarrow’s experiments at all satisfactory, for the propeller is 
really a part of the engines, and to run the engines without it will 
not prove their running in the same manner with it on. Engine 
and propeller are one, and must not be separated from each other. 

In 1887 I had something to do with propellers in torpedo boats 
of the Imperial German Navy. The boats were originally fitted 
with three-bladed propellers of the Thornycroft type. The vibra- 
tion with these propellers was very great, except at maximum 
speed, where, however, it was still unpleasant. I put four-bladed 
screws in place of the three-bladed, and the vibration at all speeds 
and at all revolutions was hardly noticeable. 

Take the four-bladed Umbria, Etruria, Britannic, Germanic, Spree, 
Havel, Aller, Trave, Saale, Werra, Fulda, and Ems, nearly all of which 
were built in English shipyards—Spree and Havel were built by 
the Vulcan Works at Stettin—the vibration on any of these vessels 
is not worth mentioning. 1 have crossed in every one of the afore- 
mentioned ships, and in some of them three or four times, at all 
seasons of the year, and I have never found anyone to complain 
of unpleasant vibration, except when the engines were racing. 

In the modern twin-screw steamers the vibration at certain 
speeds becomes excessive, which is owing to the unbalanced 
pressure of the three-bladed screw surfaces. Mr, Yarrow may be 
able to equalise that pressure by his mechanism, and thereby take 
out vibration, but it can just as easily be done by a propeller in 
which the pressure from the blade surfaces is more equally dis- 
tributed. ALEXANDER VOGELSANG. 





8 large quantity of gear, which I need not i 
: D particularise, It insures 
the engines running more * sweetly,” admits of much simplifica- 


BRAKE HORSE-POWER. 
Srr,—It is usual when testing an engine for brake horse-power 


to consider that the friction on the wheel to which the brake is 
applied is equal to the suspended weight. For. example, during 
the trial of an engine with a fly-wheel of 62in. in diameter, and a 
speed of 137 revolutions per minute, the weight supported was 
3201b., the brake being applied directly to the circumference of 
the fly-wheel. The back tension of the spring balance used to put 
the friction on the brake was 32 lb.; deducting this from the former 
gives a load of 2881b. This works out toa brake horse-power of 


19-4, 

But another view of the question is as follows :—The friction 
brought into play may be looked upon as an accelerating force 
acting on the weight 288lb. and exactly counterbalancing the 
accelerating force of gravity. Now gravity acting on this weight 
is capable of imparting to it a kinetic energy of EE rom 
4636°8 foot-pounds per second, or 278,204 foot-pounds per minute. 
The acceleration due to the friction being precisely the same as 
that of gravity, must then be capable of imparting the same 
amount of kinetic energy to the weight of 288lb., and neither 
more nor less, This 278,204 foot-pounds is, then, the measure of 
the work done by the friction per minute, and is equal to 8-43 
horse-power. A result not quite half of that given by the usual 
method employed ; and yet it seems to me perfectly correct. 
Perhaps some of your readers may feel inclined to criticise the 
method brought forward in this letter. If there is any error in 
my argument, I should be very pleased to have it pointed out. 

May 18th, C. E. B. 





PATENT RENEWAL FEES, 


Sir,—Since writing you on the 13th ult., we have had many 
instances brought before our notice, and many letters from 
patentees, showing that patents are allowed to lapse at the end of 
the fourth and fifth years because the patentee has not been re- 
munerated in that length of time for the time and expense 
incurred in bringing bis invention on to the market, and is unable 
or unwilling to pay the heavy fees demanded for maintaining the 
patent in force. Some people think that the lapsing of such 
patents is a benefit to trade rather than the reverse, but after a 
long experience of patents and patentees our opinion is decidedly 
that it is not so, as the patentee loses all incentive to push the 
matter further, and no one else will then spend anything on it to 
complete or perfect it, knowing that as soon as they have suc- 
ceeded others can at once copy and compete with them. 

It has been well said that if “ Necessity is the mother of 
invention, the patent law is the father of invention,” but our 
present law is so unpaternal that it seeks to, and succeeds in, 
choking off its own offspring at the age of four or five years, when 
they have just begun to stand alone, with the exception of such 
precocious ones as are able to scamper out of reach. We should 
be pleased to see the renewal fees abolished altogether, but such 
is too much to expect at once; but a small fee such as we proposed, 
commencing at £1, would not be felt much of a burden, would be 
sufficiently high to kill useless patents without hurting such as 
would afterwards prove valuable, and would not to a serious 
extent affect the revenue. 

Wm. P. THOMPSON and Co., Patent Agents. 

6, Bank-street, Manchester, May 16th. 





WILLIAM MURDOCK. 


Sim,—I am much obliged to Mr. Pollock for his reply to my 
inquiry as to the Murdock Memorial—see page 391 ante—but I 
cannot accept his correction. I am well aware that ‘‘ Murdoch” 
is the correct way of spelling the name, but the great engineer 
invariably wrote himself ‘‘ Murdock,” in deference, it is said, to 
the inability of Englishmen to pronounce the name properly. That 
is the spelling on the monument in Handsworth Church, and I 
hope, for the sake of consistency, that it will be adopted at 
Stirling. 

Can any of your readers inform me as to the present whereabouts 
of Murdock’s model of the oscillating engine! It was exhibited 
at Aston Hall, Birmingham, in 1858, but no one seems to know 
where it is now. R. B, P. 





CONDENSER VALVES. 


Sir,—In reading your very interesting article on condensers in 
the current issue of your paper, we notice a mention of some firms 
using valves with serrated edges. In fairness to ourselves, will you 
kindly mention that the serrated valves are our patent, and explain 
that the object of such serrations is to cause the valve rubber to 
partly rotate on the grating at each discharge, thus distributing 
the wear equally over the whole face. We send you a sample 
rubber, and you will notice that the serrations are diagonal, not 
parallel with the axis. This simple device prolongs the life of the 
rubber quite twice as long. The turning action also has the effect 
of sweeping off the face any foreign substance. 

Wolverhampton, May 18th. JOSEPH EVANS AND Sons. 





THE S.S. ANGLOMAN. 


Srr,—At the conclusion of the very complete notice given in your 
issue of April 29th respecting the new cattle steamer Angloman, 
recently built by us for the British and North Atlantic Steam Navi- 
gation Co., Ld., you state that Mr. De Winton, N.A., is the 
designer of the ship. This is incorrect, as the vessel was designed 
as well as built by us to carry out the requirements laid down by 
Messrs, Richards, Mills, and Co,, the managers, and in consulta- 
tion with Mr. De Winton, their able technical adviser. 

We should feel obliged by your inserting this in your next issue. 

Birkenhead Ironworks, Birkenhead, LAIRD Bros, 

May 17th. 


THERMO-DYNAMICS. 


Srr,—In Maxwell’s treatise ‘‘On Heat,” page 163, there occurs 
the following statement: — ‘‘ When heat enters a body at the 
temperature 6, and causes the entropy to increase from ¢, to 9%», 
the amount of heat which enters the body is 0(¢, — 9,).” No 
demonstration of the truth of this statement is given, and I am 
myself unable to prove it. I shall, therefore, feel much obliged if 
one of your readers would either give the demonstration in your 
—- or refer me to ae work or works where I can find the 
truth of the statement proved. ’ 

London, May 12th. STUDENT. 








THE LATE PROFESSOR JAMES THOMSON.—We regret to have to 
record a very melancholy sequel to the death of Professor James 
Thomson, to which we referred last week. In our obituary notice 
we mentioned that he was survived by a widow, one son, and two 
daughters. We regret to learn that on the morning of the day of 
his funeral his second daughter died, and on Sunday, within one 
week of his own decease, his wife passed away. Thus, as Professor 
Barr remarks in a sympathetic note we have received from him 
on the subject, three of the family of five died within seven days. 


UNIVERSITY OF GLascow.—At the recent graduation ceremony 
at Glasgow University the degree of B.Sc. was conferred upon the 
following students:—On the side of engineering, with first-class 
honours in mathematics and natural Langage wd and honours in 
engineering, John D, Cormack and James B, Henderson; ordinary 
degree, William Buchanan, Assoc., Royal School of Mines, Whit- 
worth scholarship, and William B. Venters. On the side of naval 
architecture, George Henry Rock, U.S, a & Thomas Francis 
Ruhm, U.S. Navy; and William Sharpe. The degree of D.Sc. 





De Keyser’s Royal Hotel, E.C, 
May rr , ; 


was conferred on Mr. John McCowan, M.A., B.Sc., assistant to the 
Professor of Physics in University College, Dundee. 
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AUSTRALIAN ENGINEERING NOTES. 
(From our own Correspondent.) 
New South WaLgEs.— MINERAL WEALTH (PRODUCE). 


Value. 
_ 1890. 


Quantity. Quantity. 
1890. 


“oe Value. 
Minerals. 1891. 
£ 
460,254 


woonaucre 


Gold 

Silver 

Coal 

Shale .. 

Coke .. 

Tia 

Oopper 

Antimony... ,, 

Bismuth .. 

Silver, lead, : 
ores .. tons 

Manganese ,, 

Oxide ofironand 
pig iron—tons 

Zinc spelter ,, 

Lead, pig .. ,, 

Limestone (fiux) 

tons 


es 


131,039 °65 
100° 


455°3 SS4 
210°45 2,378 
126° “65 1,387 
,436° 41,989 5 
Alumite .. ,, 3,000 
The Noble Opal 
Ibs. 95 15,600 
Sundry minerals 
tons 
- 


Marble — pekgs. 
Stone (build’gs) 


No. 5,205 
Stone (ballast) 

ons 
Grindstones, No. 
Pee 


713 
311 0 
351 0 





,840 13 1 6,665,009 17 

* The greater part of the silver produced is exported in the shape 
silver lead. 

t Not manufactured from the ore, but from old iron. 

Norr.—24,000 carats of emeralds were got at Emmaville, but the value 
is not known. 

Increase in value :—Gold, £98,020 16s. 1d.; silver, £39,443; coal, 
£463,706 12s. 1d.; copper, £31,782; antimony, £1816 lls. 6d.; 
bismuth, £194: silver, lead, and ores, £817,595; manganese, £15; 
zinc spelter, £244 ; lead (pig), £438 ; limestone (flux), £23,368 Os. 5d. ; 
cobalt, £470; fireclay, £55; lime, £958; marble, £2577; stone 
(building), £5205; stone (ballast), £713; grindstones, £311; slates, 
£351. Total increase, £1,487,260 1s. 1d. 

Decrease in value:—Shale, £25,943 7s. 6d.; coke, £6673 17s. 9d.; 
tin, £58,429 4s.; iron, £3847 11s. 11d.; oxide of iron and pig iron, 
£450; alumite, £1112; the Noble Opal, £15,600; sundry minerals, 
£4035. Total decrease, £116,090 17s. 2d. Net increase, 
£1,487,260 1s. 1d. 

Mr. Coghlan, the New South Wales Government statistician, has 
published the following statement of population :— 





In- 
Decem- crease. 
ber, 1890. 


Decem- 


Colony. ber, 1891. Total. 





New South Wales 
Victoria aes 
Queensland “ 
South Australia.. 


1,121,860 
1,133,266 
3! 


West Australia .. i ‘ : 
Re an 152,619 
New Zealand 634,058 





3,899,177 111,283 
The New South Wales revenue returns for the quarter ending 
March 31st, 1891, and March 3lst, 1892, respectively, are as 
follows :— 











Quarter 

ending 

Mar. 31, 
1891. 


Quarter | 
ending De- 
Mar. 31, | crease. 


1892, 


In- 
crease. 





Taxation — £ £ 
Customs .. 673,682 | 42,193 
Excise 76,298 153 
Stamps ° 451 
Licences .. 341 


x 
244,273 
5,195 
82,776 


20,027 653 





Total taxation .. 852,875 | 43,138 250,123 





Land revenue— 
dn ae ae ee ee 
Interest on land conditionally 
DE. v5. 6s. oe ae ot 
Pastoral occupation 
Mining occupation .. .. 
Miscellaneous land receipts 


221,398 | 50,991 2,922 
16,789 
89,332 
10,454 
20,509 


9.062 — 


24,708 


17 
1,610 





Total land revenue .. 410,231 


29,419 
Receipts for services rendered— 
Railway receipts .. .. .. . 
Tramway receipts... 
Post-office receipts 
Mint receipts... .. 
Fee for escort and 
a 
Pilotage, harbour, 
ratesand fees . 
Registration of brands 3é 
Public school fees. . i as 3, 16,239 
Metropolitan water rates .. . 753 25,985 
Country towns’ water rates 3 2,078 
Metropolitan sewerage rates 11,239 
Rabbit account .. .. .. 2 
Agricultural College 
Fees of office .. .. 


764,008 25,432 
5,100 
10,041 


conveyance 


and light 


716 
20,481 


Total receipts for services rendered 1,070,094 





1,139,096 


General miscellaneous receipts— 
Rents, exclusive of land 
Fines and forfeitures .. 
Unclassified receipts .. 


17,572 18,351 787 
4,720 4,463 282 15 
47,032 36,841 | 13.034 2,844 


Tot'l general miscellaneous receipts 69,325 59 646 | 13,325 3,646 





Grand totals 


is . | 2,195,452 
Deduct decrease 


352,967 
138,405 


2,410,013 |138,405 


Increase on the quarter .. -— _ 214,561 








AMERICAN ENGINEERING NEWS. 


Hardening quicksand.—A method by which excavations can 
b3 driven through quicksand or treacherous material has recently 
been patented and tried with success in actual work. The only 
process hitherto known has been that of freezing the mass by the 
Poetsch and Sooysmith system, which requires an extensive plant 
and a continuous operation of the process, and is therefore too 
expensive to be employed except on large work. By the new 
process a systematic plan of cement injection is carried out by a 
set of pipes. The principle is that with two pipes sunk into the 
material, if a stream of water is forced down one pipe it will find 
its way to the point of least resistance, which will be the other 
pipe, and will rise in it, thus washing or forming a channel in the 


material, the channel being maintained by hydrostatic pressure. A 
set of 2in. pipes is put down with smaller pipes inside them, so 
arranged that both pipes were open when the latter were a little 
deeper than the former, but by pulling up the latter they closed 
the annular orifice. Water is then pamped down to form a cavity, 
and is followed by the cementing fluid, which is injected under 
pressure, forming a hard mass and permeating the surrounding 
material to a certain distance, solidifying it. If another pipe is 
put down near the limit of the extent of the fluid injected through 
the first one, and the pipes then pulled up a little and the process 
repeated, it will be seen that a wall of any desired shape or thick- 
ness may be formed. The fluid is a cement grout varied to suit 
the material to be treated, and in the actual test referred tu, a 
loose, mushy, wet, “live” quicksand was formed into a hard rock, 
a shaft being sunk through it, and a hard floor formed at the 
bottom of the shaft. 

Railway trains.—In regard to the discussion on the question of 
English and American railway trains, now being carried on in the 
correspondence columns of THE ENGINEER, it may be noted here 
that the Empire State express of the New York Central Railroad, 
which is the fastest train in the world, is a very popular train, and 
the best paying train on that railway, being nearly always full. It 
consists of four long cars, has a total weight of 131 tons, or 231 tons 
including engine and tender, and makes a run of 440 miles in 
8 hours 40 minutes, or 8 hours 26 minutes actual running time. 
The run is divided between three locomotives, On the same road 
the average freight train is fifty-five loaded box cars, 30ft. to 34ft. 
long, for the mogul engines—six driving wheels and a two-wheeled 
truck; and forty-five cars for the older eight-wheeled engines— 
four driving wheels and a four-wheeled truck or bogie. A train of 
130 freight cars was recently hauled by a two-cylinder compound 
mogul. 

Boilers.—The management of the World’s Fair has decided to 
adopt oil fuel for the main boiler plant, and has divided the con- 
tracts for this boiler plant as follows:—Heine Safety Boiler Com- 
pany, boilers to evaporate 112,5001b. of water per hour; Campbell 
and Yell Company, 112,500; Mills’ Patent Sectional Boiler Com- 
pany, England, 90,000; Abendroth and Root, 45,000; Stearns’ 

fanufacturing Company, 45,000; National Safety Water-Tube 
Boiler Company, 45,0001lb. per hour. All the boilers are of the 
water-tube type, partly for reasons of safety, and their perform- 
ance will be of much interest. The selection of oil burners, 
injectors and sprayers, &c., will be left to the boilermakers, 

Submarine boat.—A submarine torpedo boat has been built at 
Detroit, and her submarine properties have proved satisfactory in 
two or three tests. The boat is built of timber, and is of the so- 
called ‘‘cigarshape.” She is 40ft. long, and about 10ft. wide, and 
14ft. deep amidships. For ordinary surface voyaging her pro- 
pelling screw is driven by a steam engine, which also charges a 
storage battery of 250 cells which furnishes power and light when 
the boat is submerged. Near the middle of the upper part is a 
low conning tower with glass ports. When preparing for sub- 
mersion, the hand railing is removed, the telescopic smokestack 
lowered, and all openings closed. Water ballast is used to sink the 
boat, and the leadien or angle is guided by side “fins,” 
operated from the conning tower. When at the required depth the 
fins are placed longitudinally, and the propelling screw being then 
driven by a 50-horse power motor, the boat travels in a horizontal 
plane. She can run for four hours at a speed of 10 knots, and in 
coming to the surface for observations, only the top of the conning 
tower need appear above water. The smokestack and ventilator 
can be hoisted and lowered from below. The torpedo is fired from 
a bow tube by electricity, and carries a charge of 100 lb. of 
dynamite. A “wet” fuse is to be employed, exploding the charge 
when the water reaches the end of the fuse by means of a chemical 
composition. The boat and torpedo are the invention of Mr, G. C. 
Beker, but the Whitehead or Howell torpedoes can be used. The 
boat has a displacement of 75 tons. 

Steam tramway engine.—A compound locomotive has been built 
by the Baldwin Locomotive Works, of Philadelphia, Pa., for the 
Street Railway Company, of Wilmington, N.C. It is on the Vau- 
clain four-cylinder system, already applied to about 150 passenger 
and freight engines of various types for ordinary railways. The 
engine is boxed in like a small car, and has a platform at each end. 
It is carried on four wheels, all coupled, and the driving gear is 
screened from view. The high-pressure cylinders are 7}in. by 
l6in., and are placed below the low-pressure cylinders, 13in. by 
16in., both piston-rods being connected to the same crosshead. 
The total weight is 35,5001b. The compound system not only 
effects economy in fuel consumption, but produces a very soft and 
noiseless exhaust, while when the steam enters the condenser its 
temperature has been considerably reduced. The condenser con- 
sists of brass tubes placed on the roof, through which all the steam 
from the exhaust, safety valves, &c., is passed. The engine, 
therefore, has little more than natural draught, and the boiler and 
fire-box are, therefore, made exceptionally large in proportion to 
the work of the engine. When climbing heavy grades or hauling 
heavy loads, the exhaust can be turned into the smoke-stack in 
the ordinary way, without passing through the condenser, so that 
the driver can change the working from condensing to non-con- 
densing as required, but the latter is intended only for exceptional 
use, 

Chicago drainage canal.—The specifications have been issued for 
the construction of the section of this canal which was recently 
noted in this column. The length of the work is sixteen and 
a-quarter miles, and the approximate quantities are 11,500,000 
cubic yards of rock excavation, 5,000,000 cubic yards of earth 
excavation, 287,241 cubic yards of dry rubble walls, and 244,444 
square yards of slope paving. The bottom of the channel is to be 
160ft. wide, with vertical sides in rock, except as to necessary 
offsets occasioned by the use of a channelling machine, and except 
slopes of 1 to 1 on one section. Earth is to be taken out with the 
least slope it can safely maintain until the retaining walls are built. 
Where the excavation is partly in earth or drift, and partly in 
rock, a berme is to be left on top of the rock, at least 5ft. wide. 
Wherever the top of the rock at the sides of the channel is below 
5ft. above datum, the sides above the rock are to be walled with 
dry rubble masonry, to be founded either upon the rock or—if the 
bottom of the channel is in earth or glacial drift—to be founded 
on a footing laid in trench. The walls to be 5ft. high above datum, 
4ft. thick at top, with a battering face giving a width of channel 
of 166ft. at top of well, and having the back vertical with offsets, 
The 1 to 1 slopes are to be paved evenly with stones 12in. to 16in. 
deep. Where banks or levees are required they will be of earth, 
16ft. wide on top, with slopes of 14 to 1, and a berme of &0ft. 
between toe of bank and edge of channel. A double-track railway 
is to be built along the whole length of the work. 

Cable railway power plant.—The Broadway Cable Railway, New 
York, will be operated from two power stations. The down-town 
station will have four non-compound, non-condensing high-pressure 
engines, with cylinders 38in. diameter and 5ft. stroke, and the up 
town station will have two similar engines, with cylinders 3ft. 
diameter and 5ft. stroke. The engines are all of the Corliss type, 
and their power at 60 revolutions per minute and an initial pressure 
of 150 1b. is estimated at 1200-horse power for the larger, and 1000- 
horse power for the smaller engines. The frame of each engine is 
a massive casting weighing 34,500 1b., and includes the main pillow 
block. It is a hollow rectangular frame with transverse ribs. In 
it are formed the main guides, which are of curved section top and 
bottom, being bored out from the cylinder end, the sliding top and 
bottom surfaces of the crosshead being also curved of course. The 
arrangement protects the slides from dirt anddust. The fly-wheels 
are 24ft. diameter, built up in nine segments, and weigh 100,000 1b. 
The main shaft is 18in. diameter, with bearings 18in. diameter by 
30in. long. The crank arm web is llin. thick, and the crank-pin 
is llin. diameter by llin. length. The connecting-rod bas a strap 
end, with gib between two bearing pieces, to prevent direct 





How een of the gib on the boxes. The main shaft couples with a 
riving shaft carrying driving drums 26ft. diameter and grooved 


for twenty 2in. cotton ropes, These drive similar drums on the 
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main line shaft, and thence to the cable driving drums, 
mission being from 9ft. driving drum to 32ft. receiving drums b 
thirty-four 2in. ropes. The valve gear is of the Corliss patte 4 
driven by asingle excentric. The track of this road is now ¢ ™ 
pleted, and the power houses are being built, al 
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THE IRON, COAL, AND GENERAL TRADRs 
OF BIRMINGHAM, WOLVERHAMPTON, np 
OTHER DISTRICTS. 


(From our own Correspondent.) 


INQUIRIES on the state of trade this week point to the conclus; 
that there is rather more activity at some of the finished ea 
works, and that purchases in the pig iron market also show Bsn 
vitality. The improvement is not at present great, stil] it Por 
to exist, and it gives encouragement of better things, - 

The increased business at the iron works appear to be the resyit 
rather of the arrival of specifications which have for some time be 
withheld, relating to orders previously entered upon the books, 
than of any immediate augmentation of new buying. Stocks j;, 
local consumers’ hands have got down very bare, and replenishment 
is necessary if orders coming in for hardwares are to be executed 
with the needed promptitude. 

It was stated to-day—Tbursday—in Birmingham, and yesterday 
in Wolverhampton, that intimation had been received by am, 
makers that, in part in consequence of the continued strike jn 
Durham, and of the improbability of obtaining any reduction jn 
coal, a revival more or less conspicuous may be anticipated before 
the end of the present quarter or soon afterwards, and in this 
spirit finished iron sellers were to-day somewhat firmer in price, 

rade with the Argentine is looking healthier than for a Jon, 
time, and the promise of better orders from this market is made 
by merchants and factors alike, Chili is also continuing to pro. 
gress, but with Australia and New Zealand the business 
shows very little signs of improvement. 

The condition of the foreign markets is of the utmost importance 
to the iron trade in this district, and the falling off of the 
Australian market is therefore a serious matter, and revival is 
greatly needed. Demand from South Africa is on the upward 
scale, and with some of the Mediterranean markets a fairly good 
trade is doing. Demand from India is checked by tbe existing 
very unfavourable exchange, and the North American markets 
are ordering sparingly. 

The stronger position of the Cleveland market on the week was 
a circumstance which assisted sellers this afternoon, and the fact 
that a settlement of the unfortunate Durham strike seems again 
postponed also helped to keep up prices. Prices for the present 
are nominally unaltered on late rates, but as stated above, the 
tendency of the market is towards more firmness. Best. bars 
remain at £8; and second sorts, £6 15s. to£7. Merchant bars 
are quoted £6 10s,, and common range from £5 15s, ora little 
lower, to £6 per ton. Hoops and strips are unaltered at £6 12s,6d, 
for the former, and £6 upwards for the latter. 

Buyers are still complaining that prices of iron are too high com- 
— those of North Staffordshire and other competing districts, 

ut manufacturers, on the other hand, state that lower rates with 
coal and labour so dear cannot be accepted without loss, 

The marked bar firms at Brierley Hill and Tipton have now good 
orders in hand, which will carry them over the next week or two, 
but they also complain that colonial business is much below the 
average at the time of year, shipping orders being generally of 
a limited character. 

The Government requirements for best qualities of iron resulting 
from the April contracts are enabling some makers to keep on their 
works nearly full time. 

The sheet iron trade does not, unfortunately, show any sensible 
improvement, this being the result of the continued restricted 
demand which is coming forward from abroad for galvanised 
corrugated sheets. Black sheet prices are quiet at £6 17s. 6d, to 
£7 for singles, £7 2s, 6d. to £7 5s. doubles, and £8 lattens, 

The galvanised-iron makers are a great deal exercised just now 
concerning the course which the spelter market is taking. Prices 
have run up from £21 10s., at which they stood at the beginning 
of the year, to £23 10s. at the present time, and the probability is 
that the rise will continue. The present position is due to the 
total cessation of supplies during the last six months from the 
Silesian and Rhenish-Westphalian mines, who have banded them- 
selves together not to sell below a minimum of £23 12s. 6d. per ton 
delivered in this country. This absence of supplies is likely to be 
maintained, and though American producers are, strange to say, 
now supplying part of the English wants, there is no probability of 
any early ease in rates. In the summer of 1890, however, prices 
stood at a maximum of £26 10s. for the same metal. 

A remarkable feature of trade at the present time is that, not- 
withstanding the general quietude, a great scarcity exists of 
puddlers. Messrs, John Lysaght, of Wolverhampton, report that 
they are unable to get sufficient puddlers for various extensive 
operations, and that several furnaces are standing idle for want of 
men. The same report is given by some other ironmasters in the 
trade ; and it is evident that there is no real necessity for sending 
ironworks’ labour out of this district, as has recently been done. 

Increased sales are reported in the pig iron trade. In Stafford- 
shire pig iron the whole of the district make is going into 
consumption, and makers having very little iron in stock, command 
steady prices at 62s, 6d. for all-mine hot-air, 45s, and upwards for 
part-mine, whilst 37s, 6d. is the average for common pig iron. 

Hematites are in consequence of the Durham strike in continued 
short supply, and numerous brands generally on offer are still 
wholly off the market. There has not been such dearth for 
hematite iron in this district for a very long time past, and some 
best ironmasters and malleable ironfounders are a good deal incon- 
venienced. Prices are very strong as compared with the rates 
ruling previous to the Durham strike. Quotations are up 2s. 6d. 
to 5s. per ton. Mixed numbers of Cumberland hematites are now 
quoted 62s. 6d. delivered here, and foundry qualities are 65s. to 
80s., according to ong 

There is rather more business stirring in the axle, spring, and 
carriage iron-work branch in Birmingham, chiefly on home 
account and in connection with carriers’ requirements ; but some 
good orders are also arriving for axles and springs, suited to the 
requirements of India and the Cape. 

The directors of Messrs. G. Kynoch and Co., Birmingham, have 
resolved, subject to a final audit, to declare a dividend on the 

reference shares for the fifteen months ending March last of 

0 per cent. ’ 

A dispute has arisen in the tin-plate working trade in Birming- 
ham owing so some of the smaller masters declining to pay the men 
the usual 10 per cent. bonus. It is stated that some of the smaller 
firms have sent deputations to the larger firms soliciting them to 
take the lead in a general reduction, but these efforts have not 
been successful. Certain of the important firms, however, continue 
to refuse payment, and the Tin-plate Workers’ Society have cailed 
out the men on the question of principle. 

The Birmingham Corporation Gasworks have entered into an 
arrangement with the Gas-oil Syndicate for carrying out exper! 
ments, at the cost of the syndicate, with a new carburetted water- 
gas plant, for which the syndicate hold the patents. ; 

The opposition to the introduction of machinery into the 
Birmingham boot and shoe trade referred to last week is likely, 
surprisingly enough, to work out to the advantage of machinery 
sonken rather than their detriment. The operatives’ union have 
intimated that they object to work being sent out to be finished 
by a “‘ middleman,” as they term the exployer, who at present 1s 
using the finishing machinery. They, Senate, add that they 
should offer no opposition to individual employers laying dow2 
their own machines. It appears that the machinery which bas 
been laid down in the case under notice consists of a complete 
plant of eight machines with the requisite shafting and gearing; 
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and driven by a 6-horse power engine instead of a 2-horse power 
engine formerly employed. ‘The machines perform the whole 
process of finishing shoes, and turn out the goods ready for 
market. The boots, with their ragged soles and heels, are 
pressed by a workman against a revo oe cutter, and the next 
moment are withdrawn smoothly trimmed. A revolving wheel 
covered with sand-paper completes the preparations for ink- 
ing and burnishing; and the burnishing itself is performed 
by machine with a gas-heated ne iron, This last 
machine is really the most ingenious item in the plant, and 
bas been termed ‘‘a marvel of perfection.” It appears that four 
other complete sets of the plant are already at work in Stafford- 
shire, besides several odd machines, and whole or part sets in 
Northampton, Bristol, Worcester, and London, and that in these 
places the question of the employment of finishing machinery is 
considered settled. It is wel that the men, in resisting the use 
of machinery, will re be fighting against the inevitable, and 
will incur the risk of driving trade from Birmingham to other 
towns. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester.—The outlook of trade continues quite as unsatisfactory 
as ever, both as regards the iron market and the various iron-using 
industries. Here and there, in some special departments, engineers 
are still securing a fair amount of work, but the slackening-off 
which I have reported for some time past continues generally, and 
many of the shops are now very short of orders, whilst the pros- 
pects for the future do not favour anticipations of any early revival 
in trade. As regards makers and manufacturers of iron their 
position is most discouraging, even the very limited business now 
doing being for the most part only procurable at unremunerative 

rices, and the outlook as to labour and wages questions is so 
unsettled that neither makers nor consumers care to commit them- 
selves to forward eng ts of an t. That a serious 
struggle between capital and labour in the coal trade is imminent 
seems to be generally believed, and the question as to its extent 
and probable duration is already being anxiously canvassedin many 
uarters. 
. A fair average attendance was brought together on the Man- 
chester Iron Exchange on Tuesday, but there was again only a 
very limited business put through. Buyers still restrict their 
transactions to the covering of merest hand-to-mouth wants, and 
the disinclination to enter into forward engagements is quite as 
strong as ever, The position of local makers of pig iron remains 
unchanged, their present very limited production going away in 
deliveries to regular cust 8 in the i diate neighbourhood of 
their works, and for deliveries equal to Manchester their quota- 
tions remain on the basis of about 44s, 6d. for forge to 45s, and 
46s fer foundry, less 24. Some of the district makers, who have 
recently been selling rather more freely owing to the scarcity of 
Middlesbrough iron, are showing a firmer tone in their quotations 
upon further inquiries. Fairly large quantities of Lincolnshire 
forge iron have, in some instances, been sold recently at about 
43s, 6d., less 24, delivered Manchester, and one or two makers are 
indifferent about booking further orders at this figure, but 
there are other makers who are still sellers at 3d. to 6d. below this 
price, Very much the same remarks apply to foundry qualities, 
in which business has been done at about 44s, 9d. to 45s., less 24, 
delivered here, with one or two makers still prepared to sell at 
about 44s, 6d., less 24, delivered. There is no change to report 
with regard to Derbyshire iron, forge qualities of which average 
about 44s, 6d. to 45s., and foundry 48s, to 48s, 6d., less 24, deli- 
vered Manchester. For outside brands offering in this market 
prices continue irregular, and merchants continue sellers at con- 
siderably below makers’ quotations, With regard to Middlesbrough 
iron, the very small quantity that makers still hold scarcely affects 
the market, and for this they are holding out for special rates, 
which, however, are only paid by buyers who are compelled to 
obtain some particular brand. Ordinary truck iron is obtainable 
at considerably below makers’ prices, and can be bought through 
merchants without difficulty at about 47s. 4d. to 47s. 10d., net 
cash, delivered Manchester, In Scotch iron some very low prices 
are ruling in the market, the cheapest iron being Govan, which 
can be bought at about 44s, 6d. to 45s,, with sellers of Eglinton at 
about 47s, dd. to 47s, 6d., and Glengarnock quoted at about 49s, 
to 49s, 6d., net cash, delivered at the Lancashire ports; but even 








” these figures bring forward only very small orders. 


In manufactured iron business continues very slow, and although 
one or two makers are kept fairly busy, it is only from hand to 
mouth, whilst others are but indifferently engaged ; quoted prices 
remain without change, Lancashire bars averaging £5 ibe. to 
£5 17s, 6d.; North Staffordshire bars, £5 17s. 6d. to £6; merchant 
qualities of sheets, £7 5s. to £7 7s, 6d.; and galvanising descrip- 
tions, £7 10s, to £7 12s, 6d., with the usual extras for doubles ; 
and hoops, £6 7s, 6d. for random, to £6 12s, 6d. for special cut 
lengths, delivered equal to Manchester or Liverpool. 

In the steel trade a stronger tone generally is reported, especially 

as regards raw material. Hematites have stiffened up considerably 
in the last week or so, and 59s. to 59s, 6d., less 24, now represent 
about the minimum quotations, either by makers or merchants, for 
good foundry hematites, delivered in the Manchester district; 
whilst for steel billets local makers are very firm at £4 15s, net, 
delivered Manchester, and the same figures are being quoted by 
merchants. For steel boiler plates there are moderate inquiries 
coming forward, but prices, though decidedly stronger, are 
irregular ; local makers are quoting £8 per ton, but Scotch plates 
could be bought at £7 7s. 6d., and there are merchants who are 
sellers at £7 5s, per ton, delivered to consumers in the neigh- 
bourhood of Manchester. 
_ The metal market continues quiet, buyers still holding back, 
in anticipation of lower prices, but with the steadier ine recently 
shown in raw material, manufacturers are not disposed to give way 
in their list rates, and quotations for various descriptions of 
manufactured goods remain unchanged. 

A general absence of any new work coming forward continues to 
be reported in the marine engineering and shipbuilding industries 
on the Mersey, the shipyards reporting no inquiries whatever 
stirring, whilst marine engineers are only booking occasionally 
small jobs of no importance, 

A general slackening off is reported throughout the coal trade ; 
and although the best qualities still maintain about late rates, in 
other descriptions prices show a weakening tendency. Inland 
requirements for iron-making, steam, and general manufacturing 
purposes continue but indifferent, and with plentiful supplies of 
common round coal offering, some concessions upon list rates are in 
many cases made to effect sales, The approaching renewal of the 
usual contracts for locomotive fuel is just now a matter 
of very considerable interest, and the report that one large local 
contract with the London and North: Western Railway Company 

8 just been renewed at a reduction of 9d. per ton upon the 
Price obtained last year, is significant of the probable course of 
Prices when the other contracts are given out. tps eng 
the resumption of work at the cotton mills, engine classes of fue 
show no improvement as prices, and there are plentiful 
supplies in the market, with very low sellers in some of the 
inferior qualities, At the pit mouth, quotations for best coal 
remain at 12s, 6d.; seconds, 10s, 6d.; and common house-fire coals 
about 9s, per ton ; steam and forge coals do not average more than 
about 7s, 9d. to 8s, 3d.; burgy, 6s. 3d. to 6s, 9d.; best slack, 5s. 
= het - with common sorts offering at 8s, 3d. to 8s, 6d. per ton 

i 
A shipping trade remains extremely dull, and low prices are 
ing quoted at the ports on the Mersey, yng descriptions of 
steam coal being offered at from 9s. 3d. to 9s. 9d. per ton, deli- 
Vered at the Garston Docks, or the High Level, Liverpool. 
rrow.—Very little is being done in the hematite pig iron 


of metal, only having 6 out of 77 furnaces in blast. The consump- 
tion of hematite, however, not only takes all the iron that is made, 
but is gradually bringing about a d in the t of stocks 
held in warrants. This week’s reduction represents 8640 tons, and 
the actual stocks left in hand have decreased to 79,846 tons, This 
s the lowest point which has been touched for a very long time, 
and it is likely stocks will still be very much lower. But although 
stocks of iron are shrinking, this has had no visible effect on prices, 
which, though firm, show no appreciable advance. Warrant iron 
is selling at 48s, net cash, and makers are quoting 50s. for mixed 

mer Nos, net f.o.b., but the latter are doing next to no busi- 
ness, as they are making but little iron and have practically cleared 
away all their stocks, 

In the steel trade a very _ tone is reported, Orders for nearly 
all classes of steel are very few, as buyers find they have not only 
very few requirements, but that they could not supply orders even 
if they obtained them. The Bessemer department is at a stand- 
still, except at Connell’s works at Workington, and there is not 
much demand for any class of rails. Some good orders for China 
are, however, reported. Prices are steady at about £4 4s, for 
heavy sections, net f.o.b, In the Siemens department there is a 
fair trade doing, inasmuch as local shipbuilding yards, and others 
at Belfast, the Clyde, and elsewhere, are finding work for the 
plate mills and angle mills, and the merchant mills have also been 
fairly eee of late, but it is evident that the trade in tin-plate 
bars has fallen off lately, as local makers report that they will have 
to stop their mills this week end. 

Iron ore is weak in tone at 8s, 6d. to 9s. per ton net at mines, 
There is very little demand, as the consumption at the present 
moment is very limited. 

Shipbuilders and engineers are very busy all round, and orders 
are in hand which give assurance of continued activity throughout 
the year. The Naval Construction and Armaments Company 
has secured an order from the Mersey Dock and Harbour Board 
for a sand dredger, which will be the largest dredger of any type 
ever built. She will work on the suction — by means of 
powerful centrifugal pumps and a large tube, and will lift 3000 
tons of sand in three-quarters of an hour, and then steam away 
with her cargo in hoppers, which she can discharge on the 
depositing ground in a few minutes. This vessel will be replete 
with mechanical ———— for the work of sand dredging and it 
is proposed to employ her on the bar at the entrance to the Mersey. 

he Naval Construction and Armaments Company launched on 
Saturday H.M.S, Jason, the first of three torpedo gunboats ordered 
at Barrow. 

A Morecambe firm are about to put on the Morecambe and Isle 
of Man station a new paddle steamer capable of carrying 1000 
passengers at a speed of fifteen knots per hour. 











THE NORTH OF ENGLAND. 


(From our own Correspondent.) 
TRADE in general continues paral , a8 the obstacle to a re- 
ption of busi has not por go removed—the Durham 

colliers’ strike, now in its tenth week, has not been settled, and 
there is not much probability that it will be until after Whitsun- 
tide. The only branches of industry in which there isa fair amount 
of employment going on are the shipbuilding, engineering, and 
ironfounding, but even these are beginning to feel the effects of 
the strike, the shipbuilders especially, because they cannot get a 
full supply of plates and angles, and must needs curtail opera- 
tions. They are offered plates by Scotch firms at prices very 
little above those which they have been paying the local 
makers, but their contracts do not allow them to pay any 
extra prices, except in a few cases, ‘The local steel makers, 
however, cannot go on regularly, for even if they could 
get supplies of fuel they could not ape adequate quantities of 
hematite pig. The fact is, the stock of hematite pig in this dis- 
trict has been exhausted completely, and manufacturers both at 
Middlesbrough and elsewhere have had to import Spanish pig. I 
noted last week the arrival at West Hartlepool of one large 0 
from Bilbao, another has been received at Middlesbrough this week, 
and more are on the way. Thus, instead of importing Spanish ore 
which could not be smelted even if it were received, consumers are 
taking the pig which Spain has begun to produce, and the largest pig 
iron —— port in the world has become an importer of pig also. 
Consumers of hematite pig are talking about relieving their necessi- 
ties by getting pig ironfrom Cumberland, and it is expected that the 
railway companies will reduce their dues for the carriage thereof, 
just as they have reduced the rates on coal and coke from South 

orkshire. It will pay them better to afford facilities for keepin; 
steelworks going, because if they are stopped there will be no n 
for the pig iron and no produce to be removed. It is said that 
pig iron can be brought round from the West to the East Coast 
for 7s. per ton, and under these circumstances the railway 
companies will be out of the competition if they adhere 
to their old rates, There are any number of steamers ayail- 
able, seeing that 400 vessels are laid up at North-Eastern 

rts, in a great measure owing to the coal strike. The 
reight is not a bad one, considering the wretched rates that 
are ruling to Continental ports. The orders for new vessels and 
new engines on account of these poor freights are very few indeed, 
and there is a good deal less work on the books of shipbuilders 
than there was at this time last year. Engineers have a fair 
amount of work, and consuming comparatively little coal, are not 
much affected by the strike ; but, on the contrary, are rather profit- 
ing by it, in that they are engaged in many cases in executing work 
which would not have been undertaken now if it had not been that 
the works are closed, and a favourable opportunity offers for doing 
it. Most of the ironfounders are keeping their} establishments 
going ; but the Anderton Foundry, ge ey 1500 hands, has been 
stopped all through the miners’ strike, e work they undertake 
is chiefly the production of railway material, such as chairs, 
sleepers, switches, &c., and that business is as much depressed as 
the rail trade. 

There has been a rather better business done in pig iron this 
week, and more could have been sold than in any week since the 
stoppage of the pe commenced. There has, in fact, been a demand 
for more iron of certain qualities than was available for sale, It 
appears Sweden is retrograding from the free trade policy, and it 
is considered certain that to-day—Friday—the Legislature will 
@ measure in which among other things a duty of 10s. per ton will 
be put upon pig iron, the arrangement to come into force at once. 
Owing to this there has sprung up rather unexpectedly a brisk 
demand for No. 1 Cleveland pig—that being the quality 
which Sweden generally requires—and sellers have had to 
undertake to ship it . A to-day, as any iron afloat when 
the Bill is passed will admitted duty free. Accordingly 
the price of No. 1 has risen considerably, seeing that 
while 41s, 3d. was taken last week, 42s. 9d. was obtained on 
Monday, and 44s, 6d. on Tuesday. There was a large inquiry 
also on Wednesday, and several thousand tons could have been 
sold, but the stock had practically been all cleared out, and 45s, 
was vainly offered. As No.1 could not be got on Wednesday, 
buyers directed their attention to No. 3, of which a good lot was 
sold, This run upon Cleveland iron will improve the shipments 
considerably. The stock of re pis iron is also about exhausted, 
and grey forge has been sold this week at 40s., but generally 
39s. 6d. would be accepted for it and No, 4 foundry. Local 
consumers believe that if the miners’ strike is not speedily 
settled it will be necessary for them to send to other dis- 
tricts for supplies of forge pigs. Of course after the furnaces 
resume operations there will be plenty of forge, as the furnaces 
will make little else than the lower qualities for a fortnight or 
three weeks, and even if the strike ended next week it would be 
well on to the middie of July before any No. 3 would be produced. 
No. 3 is about the only description of pig iron that is to be obtained, 
and not much of that is in the hands of the makers, but there is 








©. Orders are scarce, and makers are producing a small tonnage 


still over 80,000 tons in the public warrant stores, On account of 


the failure in the negotiations between the Durham coalowners 
and the representatives of the men, the price of No. 3 has 
advanced from 38s, 6d, at the close of last week to 3%. 3d. on 
Tuesday, and 39s. 6d. on Wednesday, while Middlesbrough war- 
rants have risen from 38s. 2d. to 39s. 2d. on Wednesday. Makers 
are getting 40s. for No. 3, and are not taking less. 

A rather important factor in bringing about the advance of 
prices has been the extraordinarily heavy withdrawals from the 
public warrant stores; but as there is not much to be had else- 
where, consumers must get the iron out of the stores. This month 
the stock in Connal’s stores up to Wednesday night had decreased 
21,045 tons, which makes a decrease of 73,121 tons since the 
Durham strike d. The quantity held was 86,938 tons, a 
smaller tonnage than has been known for many years. 

As shipments have been better this month, and local consump- 
tion heavier, while output has been entirely suspended, it is certain 
that the general stocks of pig iron in the district will have declined 
greatly—it is believed even more than in April, when the decrease 
was close upon 75,000 tons, and in that case the total stock will 
have been reduced below 100,000 tons, and not since 1875 has 
such a small stock been recorded. The shipments of pig iron 
this month up to Wednesday evening reached 29,202 tons, as com- 
ag _ 800 tons in April, and 46,619 tonsin May, 1891, both 

ith. 





The finished iron and steel works are in some cases doing better. 
Thus the Moor Steel and Ironworks at Stockton, which have been 
idle for six weeks, were re-opened on Tuesday in all departments, 
and nearly 1000 men set going, the owners having obtained sup- 
plies of fuel at prices not beyond what their contracts will allow 
them topay. On the other hand, the Consett Iron Company, which 
has kept its mills running all through the strike, has had 
to stop four plate mills this week owing to scarcity of fuel and 
suitable pig, the blast furnaces having had to be stopped in 
the early part of the strike. It will, however, for the 
present keep ,the cogging mill in operation to manipulate the 
ingots turned out at the steel works. Thus the steel smelters will 
be afforded employment. The prices of finished iron and steel 
show a tendency upwards, and the present rate for delivery after 
the strike is over is as follows :—Common iron bars, £5 12s. 6d.; 
best bars, £6 2s, 6d.; best best bars, £7 2s. 6d.; iron ship-plates, 
£5 10s.; iron ship angles, £5 7s, 6d.; steel ship plates, £5 17s. 6d.; 
steel ship angles, £5 15s.; iron boiler plates, £6 10s.; all less 24 

r cent, discount, and delivered f.o.t, at manufacturers’ works, 

rices for early delivery are the subject of special negotiations be- 
tween buyers and sellers, and vary according to circumstances, 
report hasappeared in several of the American papers tothe effect that 
Palmer’s Shipbuilding and Iron Co. intended to transfer its works 
to the United States, and that a member of the firm was over there 
examining sites. It was also stated that a committee of American 
capitalists, who contemplated investing in the enterprise, were 
engaged in examining and wae the Palmer plant in order 
to determine what portions of it could be advantageously trans- 
ferred. I have it on the best authority that this is mere 
twaddle, there is not a particle of truth in the statements, and it is 
difficult to see how they can have gained currency. It has also 
been stated that the South Stockton Ironworks had been purchased 
by a syndicate of West Hartlepool gentlemen, who would set 
them in operation without delay, but this report also is without 
foundation. 

With respect to the Durham colliers’ strike, this is still unsettled ; 
and it unfortunately appears that an omy | resumption of work is 
unlikely. The conference between the Durham owners and the 
representatives of the men was held at Newcastle last Friday, and 
though the leaders of the men have for nine weeks been inveigh- 
ing against any reduction being submitted to—as they declared it 
was not justified—they offered that the men should agree to a 
5 per cent. reduction, the masters asking 134 per cent. The 
5 per cent. being refused, the delegates raised their offer 
to 74 per cent., and that also was refused. Beyond this 
they would not go, though they had fuN power to settle, 
and the conference was therefore abortive. They have since 
thought it necessary to consult the general body of miners, 
and asked them to vote (1) whether the employers’ claim 
of 134 per cent. should be conceded, (2) whether the strike 
should be continued, or (3) to offer any suggestion for a settle- 
ment. The voting papers were returnable on Wednesday, and I 
learn that there isa majority against accepting the 134 per 
cent., below which the employers are not disposed to come, so that 
the strike will be continued. It is rather strange, and shows their 
weakness, that the Federation Board, when they had full powers 
given them to settle, should have thought it necessary again to 
consult the miners, The latter do not seem to be suffering 
half so acutely as those workmen who are thrown out of 
employment by their action. The number of these cannot 
be far short of 30,000, and with their families there will be fully 150,000 
destitute. The Mayors of Middlesbrough, Stockton, Darlington, 
and Hartlepoo] have issued a joint appeal to the people of the 
United Kingdom—an appeal backed up by the Lord Mayor of 
London—for assistance to cope with the vast amount of destitution 
among these men, who are unwillingly idle. The appeal is 
meeting with a fair response. Several of the large employers of 
labour about Middlesbrough, ¢.g., Sir B. Samuelson and Co., 
Edward Williams and Co., the North-Eastern Steel Company, and 
the Acklam Iron Company, are daily supplying soup, &c., to the 
families of their workmen. Such destitution far transcends any- 
thing that has ever before been known in the North of England. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE great scarcity of hematite iron, caused by the Durham 
miners’ strike, is still exercising a depressing effect upon the 
Sheffield district. Stocks, which were not very large at the outset, 
are now Fares depleted in the stores, and the supplies which 
were laid in to obviate the effect of the widespread stoppage are 
getting so seriously attenuated that several of the leading steel © 
works must inevitably be at a loss for raw material very soon, 
unless there is a decided change in the situation. These con- 
siderations cause values to be incapable of quotation. Nobody 


pass | knows practically what to do, and hence there is a waiting policy 


all round. 

Although a good deal of Yorskshire coal is being sent into 
Durham markets, the great stoppage is not having so animated an 
effect on the coal trade of this district as might have been 
anticipated. As the coal dispute has concurrently caused a closing 
of North-country iron works, the demand has been diminished 
thereby. The output is not so severely affected by the stop-day 
as was apprehended, the men as a whole ees more regularly 
than was expected. At some collieries, it is said, as much coal is 
being drawn as during the six days’ arrangement. An average 
tonnage is being sent to London, and the consumers in some 

uarters are obliged to take from Yorkshire the supplies which 
they formerly had from Durham. Prices consequently remain 
steady. Silkstones make from 11s, to 12s, per ton; ley house 
from 10s. to 10s. 6d. per ton; other sorts from 8s, 9d. to 9s, 6d. per 
ton. Steam coalis now in an animated condition, owing to the 
export business being now fairly on. A good average tonnage is 
being sent to the Humber ports, which, with more doing in the 
home market, takes into consumption the full output of the dis- 
trict. The export price remains about the same as at the corre- 
sponding period of last year. For Barnsley hards from 9s. to 9s. 6d. 
per ton is asked ; other qualities slightly lower. Nuts are rather 
actively asked for, and 7s. 6d. to 8s, 6d. per ton is being obtained. 
Slack of good quality is at 5s. to 6s, per ton. Small coal and 
smudge are steady at late rates, this being caused by greater 
activity in coke, owing to the Durham stoppage. The extension 
of the coalfields of South Yorkshire at Castite is making satisfac- 





tory progress, The sinkings have been swiftly proceeded with, 





444 


THE ENGINEER 


May 20, 1899, 








Ten days ago a good seam was reached, and it is expected that 
within a — the Barnsley bed, which is the one being sunk 
to; will be touched. The erection of the permanent plant is in a 
forward state. Other colliery extensions are also proceeding satis- 
factorily. 

Although the armour-plate mills are still fully engaged, the 
Admiralty’s special programme is being rapidly completed. The 
work now in progress is chiefly for the superstructural parts, such 
as conning towers, casemates, &c. It is expected that whatever 
party returns to power after the general election, a further scheme 
of naval reinforcement will be issued, and it is hoped that the 
foreign trade will also have picked up by that time. In heavy 
marine work there is room for improvement, the means of output 
being far in excess of the work which is placed. 

There is no change to report in the cutlery and silver plate 
trades. Hostile tariffs are crippling the manufacturers in various 
markets, and the German competition gets increasingly keen in 
others. The German, by his capacity for producing lower-class 
wares at small cost, adapts himself more readily to the situation 
than the British manufacturer, who is further handicapped by the 
obstinate refusal of his workpeople to give him any assistance in 
fighting their mutual enemy. In the Indian market at this 
moment Sheffield cutlery is being displaced by Solingen wares, and 
the men will not even concede a 5 per cent. reduction in 
wages in the effort to retain the market in the only way it 
can be retained—by meeting the foreign competitor on equal terms 
in regard to price, The trade union officials are largely respon- 
sible for this state of things. If they advised the men to recognise 
the situation, the difficulty would soon disappear, but they do not, 
and the result is that the cutlers prefer half-a-week’s work at the 
old wages to a full week’s work at slightly reduced earnings. In 
silver and plated goods, competition gets increasingly severe. 
Foreign agents are now in this country picking up any novelties 
which they can profitably reproduce, in lower qualities, in com- 
petition with British firms abroad. 

Manufacturers who have connections with the agricultural 
machine and implement makers are very busy in reaper sections, 
machine knives, and other cutting parts. Sheep shears, scythes, 
and sickles are also largely called for, and there is no falling off 
in the demand for spades, shovels, picks, and hammers; although 
work is very lean in these latter goods, owing to the fierce 
contest for trade since the introduction of machinery into their 
manufacture. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE Glasgow pig iron market has been firm, owing to the con- 
tinuance of the Durham strike. Only a moderate amount of 
business has been done, but prices have been gradually rising. 
Scotch warrants have sold slowly at about 40s. 10d. cash, Cleve- 
land 38s, 9d., and hematite 48s. 9d. The withdrawals of pig iron 
from store have this week been heavier than usual. 

The prices of makers’ pig iron are as follow:—G.M.B., f.o.b., 
at Glasgow, Nos. 1 and 3, 41s. 6d. per ton; Carnbroe, No. 1, 44s.; 
No. 3, 43s. ; Clyde, No. 1, 48s.; No. 3, 47s.; Gartsherrie, Summer- 
lee, and Calder, No. 1, ; No. 3, 48s.; Langloan, No. 1, 50s. 6d.; 
No. 3, 48s.; Coltness, No. 1, 53s. 6d.; No. 3, 49s.; Glengarnock, a 
Ardrossan, No. 1, 50s. 6d.; No. 3, 48s. 6d.; Dalmellington, No. 1, 
48s.; No. 3, 47s.; Eglinton, No. 1, 47s.; No. 3, 46s.; Shotts, at 
Leith, No. 1, 52s. 6d.; No. 3, 50s.; Carron, at Grangemouth, 
No. 1, 54s.; No. 3, 47s. 6d. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 6888 tons, compared with 6619 in the same week of 
1891 ; Russia took 550 tons, Holland 530, Canada 495, France 230, 
Germany 165, Spain and Portugal 102, China and Japan 100, 
Belgium 90, Australia 50, other countries 220, the coastwise ship- 
a being 4356 tons, against 2261 in the corresponding week of 
ast year. 

The total number of furnaces in blast is 77, the same as last 
week, but 3 have been withdrawn from making ordinary and 
special brands, and an equal number added to the list that is pro- 
ducing hematite pigs. There are now 40 making ordinary and 
special brands, compared with 46 at this time last year, 31 making 
hematite compared with 11, and 6 making basic compared with 5. 
While the production of ordinary iron is thus considerably smaller 
— it was a year ago, the outpnt of hematite is nearly three times 
as large. 

There can be little doubt that the ironmasters are adding very 
materially to their stock of hematite iron. The current demand 
is not very great, but stocks have fallen so low in the North of 
England that the presumption is that an improvement in prices 
might very likely accompany an extension of demand. At any rate 
it is evident that the ironmasters consider it to their —_* 
turn out large quantities of hematite at present. There has n 
a slight advance in ore freights, but the rates of 5s. 6d. per ton 
from Bilbao to Glasgow is still a moderate one. The arrivals of 
ore in the last week or two have been comparatively light, but the 
quantities previously received were so extensive that consumers 
have ample stocks to draw from. 

The steel trade shows little improvement in its principal branch 

—the manufacture of shipbuilding material. Two or three orders 
have come in, but they will not tne the works going very long, 
and the prospect is not encouraging. The Steel Company of Scot- 
land has not yet succeeded in arranging the wages question with 
its workmen at the Newton Steel Works, but a settlement has 
been made at Blochairn Works. The Newton men were willing to 
agree toa reduction of 10 per cent. all round, but the manager 
desires a thorough re-adjustment of the rates of pay for the diffe- 
rent sections of work. Owing to improvements in machinery and 
the methods of working, some sections are made with much less 
labour and expenditure of time than when the scale of payments 
was adjusted, and Mr. Riley desires that the scale should be cor- 
rected throughout, so that work might go on for a series of years 
without further necessity for a revision. To this proposal the men 
have objected, and the works have been denn until they are 
prepared to deal with the matter in the way suggested by the 
manager. 
In the finished iron trade business is ina backward state. Orders 
are now so scarce that it has been impossible to keep any of the 
works going full time. There has been just a little more inquiry 
in the last few days, but purchasers are holding back in expecta- 
tion of lower prices. Makers continue to quote the lowest grade 
of common bars £5 l5ds.; second grade, £6; highest grade, 
£6 2s. 6d.; best bars being 10s, per ton higher; sheets, £7 7s. 6d., 
all less the usual 5 per cent. discount. There is little inquiry for 
unbranded iron for the East, notwithstanding that makers are 
quoting as low as £5 per ton net for this material. 

There was shipped from Glasgow in the past week locomotive 
engines and tenders to the value of £20,000; sewing machines, 
£10,594 ; other machinery, £8360 ; steel goods £9770, and general 
iron goods £18,150. 

The coal trade is keeping up fairly well, benefitting considerably 
from the prolonged stoppage in Durham. The home demand is 
quiet, but the shipping department has been very brisk, the 
quantities despatched in the last two weeks being area 
heavy. Prices are, if anything, alittle firmer for main and ell 
coals, splint and steam qualities being unaltered. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

THERE has been another very busy week in coal, and the high 
total of 300,000 tons exports to foreign destinations from Cardiff 
was nearly reached. There is one good feature, too, about the 
steam coal trade in particular, that it has not the character of a 
spurt or a “‘ boom,” but appears to be good solid trade, and likely 
to have some duration. This applies more to the district linked 





with the Cardiff ports, for elsewhere, as at Swansea, I find that 
some collieries are not working full time, and prices have been 
quietly receding. Last week Swansea shipped 31,000 tons; 
Newport an average. 

On the Exchange, Cardiff, mid-week, the following prices were 
ee :—Best steam, 13s. to 13s. 3d., or an advance at least of 

.; seconds, 12s, 6d. to 12s, 9d.; inferior, from 10s. 9d. to 11s. 6d.; 
small, 6s, to 6s, 3d. 

House coal keeps up remarkably well, and mid-week quotations 
were given firmly, best qualities 13s. 9d. to 14s.; seconds, 12s, 6d. 
to 13s.; No. 3 Rhondda, 13s.; brush, 10s. 6d.; No. 2, 9s. 6d. to 
9s. 9d.; best small, 8s. 6d.; Swansea price best Rhondda, 12s, 6d. 
to 12s, 9d. 

The influence of the Durham strike is felt here in coal, coke, 
and steel. In coke the demand is well maintained. Cardiff prices: 
Furnace, 19s. 6d. to 20s. 6d.; and foundry, 23s. to 24s. Swansea 
prices: Furnace, 19s. to 20s.; foundry, Be. to 23s. Patent fuel 
continues satisfactory at Swansea, but rather quiet at Cardiff. 
From Swansea last week 3880 tons were shipped to France, 2420 to 
Italy, and 1300 to Oban. Swansea price, lls, to 12s.; Cardiff, 
lls. 6d. Pitwood continues at the same quotation. Cardiff, 15s.; 
best, 15s. 6d.; Swansea, 16s. 6d. to 17s. 

It transpired at a meeting this week of the Miners’ Provident 
Society that the subject of pensions for old age, from 2s, 6d. to 4s. 
per week, is under consideration. It was also resolved at the same 
meeting that an amendment to direct an increased contribution of 
one halfpenny per week should be withdrawn, the financial state 
of the society not requiring it. The pension clause is regarded 
with great interest, as it will spare the aged collier from the indig- 
nity, as many view it, of the workhouse, It is being urged locally, 
and with a good deal of force, that ratepayers generally, seeing 
how they are relieved by the action of the fund, should contribute 
to its revenues, which are none too flourishing, seeing the incessant 
strain brought to bear upon them. 

Mr. Morgan Weekes, the Rhondda delegate of the colliers, has 
resigned his position. ere is is also a rumour that ‘‘ Mabon,” 
Mr. Abraham, M.P., is to be opposed at the next election, and it 
is not at allimprobable but that efforts will be made to run in 
another labour candidate. Strong efforts are being made to 
urge Sir W. T. Lewis to come forward, and there is no doubt that 
he would be a power in the House, apart from his services to the 
Welsh industries, but it does not seem likely that he can be 
induced. 

Colliery movements are rife all over the district. In the Aber- 
dare Valley good work is being done by the newly-formed Gadlys 
Co., and by Messrs. Lewis with the lower coals at Blaenavon. At 
Plymouth Hills Co. a pair of winding engines have been put down 
to work the lower 4ft., and other measures, and at the Tarbach 
Colliery electric pumping has been introduced. At Cyfarthfa 
Collieries re-winning seams te the Gellydeg vein are constantly 
going on. In the Taff Bargoed, and ty Pate the Tunchar the 
Dowlais Company is doing good work, and in the Rhondda Messrs. 
Tyler and Co, will soon have an increased output. 

Petitions against certain clauses in the Great Western Railway 
Bill, which seeks to give them a power over the minerals upon 
which their lines are placed, are being sent in. One of the leading 
is from the South Wales and Monmouthshire Association, who 
represent an annual output of 21 million tons, another from the 
Marquis of Bute, Lord Windsor, and others. 

The Rhondda and Swansea Bay Bill contest in Committee is 
being watched with the keenest interest. 

Labour continues restive. The house-coal colliers have decided, 
by a small majority, to give notice to abandon the sliding scale. 
The small majority implies irresolution, and it is to be hoped the 
strong good sense of those in favour will bring about a change of 
opinion. 

The building strikes at Newport and Cardiff continue. At 
Newport the master builders refuse arbitration; and it is recom- 
mended that their offer of a farthing per hour advance to labourers 
should be accepted, and a peaceful arrangement made. 

At Swansea the strike seems to have cleared the air, and a good 
deal of activity is the order of the day. All industries are busy, 
and a hopeful feeling was shown on ’Change this week, where the 
discussions of probable extensions and improvements following the 
very probable ponies of the Rhondda Bill took a lively turn. It 
was Po ng y some that an extension of the Prince of Wales 
half-tide basin seaward would be desirable—a good idea—and a 
separate entrance to the new dock constructed along the foreshore 
in the direction of Briton ferry. 

— and exports showed well last week, the first being 
10,906, and the second 50,954 tons. 

As was expected, the export of tin-plates was a large one, 
amounting to 101,880 boxes, and receipts from works to 87,734. 
Stocks now represent 229,227 boxes. toum took the large con- 
signment of 2400 tons. New York and France were also large 
importers. 

e anthracite coal trade at Swansea is steadily improving, six 
“7p vessels now loading for San Francisco, 

e tin-platetrade is regarded as opening out, and tin is 
beginning to advance in anticipation, Orders are increasing. 
Present quotations:—Iron cokes, 12s,; Bessemer to 12s, 3d.; 
Siemens to 12s. 6d.; ternes, 21s, 6d. to 24s. 6d.; best charcoal, 
13s, 6d. to 13s. 9d. Tin bar trade good, rails improving. 

Other quotations, Swansea Exchange, are as follows :—Glasgow 

ig, 40s. 10}d.; Middlesbrough, 38s. 9d. to 39s.; hematite, 48s. 

.; steel rails, heavy, from £4, light from £5 5s.; Welsh bars, 
£5 5s. to £5 7s. 6d.; sheets, steel and iron, unchanged. Bessemer 
steel blooms from £4 2s. 6d.; bars, £4 10s, to £4 12s, 6d.; Siemens, 
£5 to £5 2s. 6d. Block tin, £95 5s. to £95 15s. Lead, English, 
£10 15s. to £10 17s. 6d.; Spanish, £10 10s. to £10 12s. 6d. 
Foreign prices of lead largely affect the opening out of Welsh 
lead industries. 

Taff Vale again shows well, the week totalling an increase of 
£977. Shares are going up on the Rhondda and Swansea Bay. 

A rumour has again been revived as to the Midland incorporating 
the Brecon and Merthyr Railway, but I am unable to trace it to an 
authoritative source. 

The Earl of Aberdeen, coal laden, from Barry Dock to Monte 
Video, was wrecked this week off the Pembrokeshire coast, and 
many lives lost, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


THE condition of the general iron market in these parts does not 
show any advance, compared to last week. Busi t t 
still bear too much of the hand-to-mouth character to represent 
real animation, and prices continue to be as low as ever. 

The situation of the Silesian iron business has slightly improved 
upon the week. On the pig iron market a fairly steady tone has 
been noticed. Stocks are slowly decreasing, and a raised produc- 
tion has been found necessary in some special branches, Even 
foundry pig, hitherto rather neglected, has been in good call 
lately. e colliers at the mines of Count Henkel, in Upper 
Silesia, have stopped work on account of a reduction of wages. 
Iron industry is, fortunately, little affected by this movement. 
How wages have been rising within the last five years is shown by 
the following statistic figures:— 

Collieries. 
Marks. 





tra 


Iron Ore Mines, 
Marks. 
816°68 
405°34 


Zinc Ore Mines. 
Marks. 
419°21 
585°58 
Zinc Works, 
Mark: 


1887 
1891 


1887 

1891 
The comparatively low wages at the ore mines may be accounted 
for by the fact that the greater part of the work is done by day, 
and that very little previous training is required of the men. A 





— 
a 


reduction of wages has been found all the more necessa 

the iron ore branch, because it had been depressed even da esl 
other branches by complete dulness of inquiry and lownegs f 
prices. According to statistics just published, the uantity of j . 
and steel produced has risen, from 7,200 to 415,018 tons, while 

e value of the articles produced sank from 59:4 milli 
to 51°5 million marks. Srtheerce 

On the Austro-Hungarian iron market the steady condition of 
former weeks has been well maintained. Bars and plates are j 
quiet demand, generally speaking. Sheets have met with tain 
inquiry ; girders and general construction material, on the other 
hand, are exceedingly dull. Prices are anything but firm oe 
cessions being made most willingly in almost all departments, Bin : 
last week’s letter nothing of importance has occurred in the French 
iron trade. In the Bassin du Nord prices for pig iron are: Affin. 
age, 70f.; Bessemer, 75f.; Martin, 77°50f. >. Paris, bars arg 
weakly inquired for at 160f.; girders, 170f. p.t. In the Loire 
district, bars are sold at 165f.; plates, 240f. p.t. Foundries and 
construction shops are reported satisfactorily employed, 

On the Belgian iron market the forming of the bar convention 
continues the chief event of the day. As yet, nothing definite is 
known as to the number of the works belonging to the syndicate 
Regarding the present prices, Luxemburg foundry No. 5 has been 
quoted 48f. p.t., against 49f. in April. Luxemburg forge 47f 
against 45f. p.t. in previous month. Bars, No. 1, are quoted 
120 to 125f. for inland ; for abroad 115f. f.o.b, Antwerp. Girders 
are quoted 120f. for inland, 115f.forabroad. Plates, No. II., 130 
135 in previous month. Sheets 165f., against 170f. in April.” Stec! 
rails for export 107°50f., against 110f. in beginning of last month 
Of 46 blast furnaces, 25 were in blow at the beginning of May ; of 
these, 15 produced 1205 t. forge pig per day, 2 produced 1145 
foundry pig, and 8 produced 585 t. basic per aw. In April the 
a of forge pig was 36,150 t., against 36,360 t. in Apri) 

891 ; the production of foundry pig was 4350 t. against 3870 t, in 
ey year. Basic 17,550 t., against 13,560 t. in April, 189], 

otal, 58,050 t., against 53,790 t. in April of previous year. Ata 
late tendering for heavy rails for the State railways, the Belgian 
works unanimously offered at 132°50f. p.t. At a tendering on the 
2nd of September, 1891, 139 50f. p.t. was the lowest bidding, 
Further orders for rails and wagons are reported to be holding out, 

In the Rhenish- Westphalian iron industry a general want of con. 
fidence continues to be plained of, b for the most part 
& ing on in a hand-to-mouth fashion. In the pig iron branch, 
spiegeleisen alone can boast of good demand from inland as well as 
from abroad, orders reaching far into the third quarter. Basic also 
has been in improving request, while foundry pig must be reported 
as rather neglected. A better tone is on the whole perceptible in 
the manufactured iron department, but prices continue to be com- 
plained of as unremunerative in the extreme. The bar trade is 
only irregularly occupied. Girders continue pretty actively inquired 
for, though at exceedingly low quotations. Inland demand for 
hoops is eo oe and prices of this article have been firmly 
maintained. ith regard to the plate and sheet trade, nothing of 
any importance can be added to last week’s account. In the sheet 
trade little change has occurred, but there is if anything rather an 
improving tendency to be noticed. Foundries and machine 
factories are but irregularly employed, while the wagon factories 
report themselves in good activity. 

e German War Ministry has ordered all the fastenings of 
military tents, such as buckles, &c., which are usually made of 
iron, to be replaced by the same articles made of aluminium bronze, 
It will take considerable time to accomplish this. A Liidenscheid 
firm has secured the order, and has in consequence been enabled 
to employ 150 new hands, and to run full and overtime. 

The total number of persons —— by Krupp was at the 
end of March 25,200 ; the number of their family members being 
62,700. Of all those belonging to the works, 15,300 are living in 
houses of their own, 25 in dwellings rented from the firm, 
46,800 in other houses. The present head of the firm, Mr. Frederic 
Alfred Krupp, besides carrying on the system of building 
houses to let, has settled the sum of M. 500,000 with the 
stipulation that advances for building purposes at an interest 
of 3 per cent. are to be paid cut of this to such of his labourers or 
employés, with an income of less than M. 3000 (£150) p.a., as 
may be desirous of building or otherwise acquiring a house of their 
own. For these purposes the technical assistance of the firm, free 
of expense, is also at the dispoeal of the builders, witbout, however, 
preventing them suiting their own taste and convenience as much 
as they like. Condition is the paying down of M. 300, the usual 
legal registration of the loan, and the regular repaying of it at 
rates extending over a time not more than twenty-five years. In 
this manner seventy persons have up to this come into possession 
of houses of their own, 











LAUNCHES AND TRIAL TRIPS. 


Messrs. J. Blumer and Co, launched from their yard on the 
18th inst., s.s. Shatel-Arab, built of steel, of the following 
dimensions:—Length, between perpendiculars, 305ft.; extreme 
breadth, 41ft.; depth moulded, 21ft. 9in. Sheis — built to the 
order of the Persian Gulf Steamship Company, and will be engaged 
in the Eastern trade, The engines are being built by the North- 
Eastern Marine Engineering Company, of Sunderland, and are of 
the triple expansion type, having cylinders 23}in., 38in. and 62in. 
diameter, with a stroke of 42in. She has two cylindrical multi- 
tubular boilers of 11ft. 9in. diameter by 15ft. 6in. long, and having 
a total heating surface of 3800 square feet, with a working pressure 
of 1601b. per square inch. She is built to the plans of Messrs. 
Flannery, gallay, and Johnson, of London and Liverpool, who 
are also superintending her construction, and she is similar to the 
Tigris and Amara, which have recently been built for the same 
owners, The engines are the fifth set of identical details that 
have been ified by Messrs. Flannery for various owners. 

On Thursday, the 12th inst., there was launched from the yard 
of Earle’s Shipbuilding and Engineering Company, at Hull, for 
Messrs. George Lawson and Sons’ Hull and Rotterdam trade, the 
fine steel screw steamer Victoria, which has been built to the 
highest class at Lloyd’s, and of the following dimensions :—Length, 

ft.; breadth, 26ft. 6in.; depth of hold, 14ft. 9in, She has a 
p containing accommodation for sixteen first-class ngers, 
fitted up in a superior style, with ladies’ room and all necessary 
conveniences ; a bridge extending over the 
with cabins fur the officers underneath, the re: 


engines and boilers, 
moining space form- 
ing good shelter for deck cargo; and a topgallant forecastle, in 
which are arranged the berths for the crew, while under the main 


deck forward a cabin is fitted up for third-class passengers. The 
ship will be steered from amidships by means of a powerful bow 
MacLachlan steam steering engine, and there is a Hastie’s hand- 
screw gear aft. She will also have a patent windlass, and special 
arrangements for the rapid discharge of cargo, in the shape of 
large hatches, four flarge steam winches, and other usual appli 
ances. At both forward and after ends water ballast is provided 
for trimming the vessel to the best amasing draught. She will 
be rigged as a fore-and-aft schooner, with two pole masts, and 
will have a fair equipment of boats, &c., to comply with the 
most recent ae a og wag of the Board of Trade, The ship has 
fine lines, suitable for her intended speed, which, it is anticipated, 
will be in excess of that of the steamers now en in the 
same trade, and to effect this she will be fitted with a set of 
triple compound engines of Messrs, Earle’s latest and most efficient 
design, with three cylinders operating on three cranks, and 
arranged in the order of their pressures, viz., at the fore end the 
high-pressure, 234in.; at the after end the low-pressure, 57in.; and 
a medium pressure, 35in. diameter, between them, the piston 
stroke being 33in. ‘These will be supplied from two large boilers 
constru to work at 1501b. steam pressure, The christening 
ceremony was performed by Mrs, George Lawson, in the presence 
of a large company of friencs of the owners and officials in the 
builders’ company. 
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—— 
AMERICAN NOTES. 


(From our own Correspondent.) 

New YorK, May 12th, 1892, 

Bu 
d therefore & B 
peat makin, 
deliveries of 
iy No, 1 southern at 15dols. It is 


ing future wants. 


about 40,000 tons. 


us for beams. Demands are improvi 
nomalway terminal facilities, and material 


being called for for early delivery. The merchant 
iron and steel mills throughout the country are 
pretty well, but in very few instances 
are orders crowding. The tin-plate market is 


worki 


quiet. 








NEW COMPANIES, 


Tus following companies have just been regis- 


tered :— ’ 
Vacuum Drying Company, Limited, 


This company was registered with a capital of 
£65,000, in 15,000 £1 preference shares and 
90,000 £2 10s. ordinary shares, to acquire the 
assets and liabilities and the undertaking of the 
Passburg Grains Syndicate, Limited, and for 
that purpose to carry into effect an agreement 
made between the —— 


ex to be mad 
Grains Syndicate, Limited, and Rd. Warner an 


Rd, Lowe (the liquidators thereof) of the one 
part, and this — of the other part, to 

inventions relating to the 
drying in vacuo of brewers’ and distillers’ grains 
turn 
to account the same in such manner as the com- 
pany may deem expedient, The first subscribers 


acquire patents an 
and other substances, and to develope an 


are :— 


Shares. 
W. Strohn, 24, Victoria-square,S.W. .. .. .. 1 
Jas. G, Bellamy, 52, New Broad-street, B.C... 1 
a Spencer Netherby, The Avenue, Gipsy 
A, Harrow, 24, Regina-road, Tollington Park, N. 1 
Henry Chipperfield, 114, Albion-road, Stoke New- 
=e Ea aera 1 
G. F. Adams, 62, St. John’s - villas, Upper 
_., Jere ee a ee eee 1 
7. F. Curtis, 3, Park-villas Park-road, Merton .. 1 


The number of directors shall not be less than 
two nor more than seven, the first being 
— by the signatories to the memorandum 
0! 


association. 
muneration, £1£ 
of 8 per cent, dividend, and a further £ 


Qualification, 100 shares, 


cent, dividend, 


Shefield Electric — and Power Company, 


imited, 


This company was registered with a capital of 
£98,000 in £1 shares to take over asa por con- 
and electrical epen| 


cern the electric lightin 
business of the Sheffield Telephone Exchange 


Electric Light Company, Limited, in accordance 
with an agreement expressed to be made 
between the Sheffield — Exchange and 
b imited, of the one 

part, and this company of the other part, and 
Fem to carry on at Sheffield, Yorks, or else- 
e business of an electric light and power 
company in all its branches, The first subscribers 


Electric Light Company, 


where, 


Shares. 


John Tasker, Crookes, Sheffield .. .. .. 
Joseph Gamble, Endcliffe-crescent, Sheffield 
George Senior, Weston Bank, Sheffield... .. 
G, Franklin, Claremont, Sheffield .. .. .. .. 
Wm. Tasker, 1, Parker-road, Sheffield .. .. .. 
F. Tasker, 35, Aldred-road, Walkley, Sheffield |: 
John Henry R. Tasker, Sheffield .. .. .. 


The number of directors is not to be less than 
three nor more than seven, The first to be the 
first five signatories to the memorandum of asso- 
ciation, Qualification, £150, Remuneration to 
be determined by the company in general meet- 


ing, 





Hudson and Co., Limited, 


This company was registered with a capital of 
shares, to adopt and carry into 

ment made 13th April, between J. 
y, and T, Smith—trading under 

the style of Hudson and Co,—of the one part, 
emming, on behalf of this com- 
pany, of the other part, and generally to carry on 
usiness as manufacturers of and dealers in weld- 
less stee] tubes and hollow bicycle rims, to acquire 
and to 


£65,000, in 
effect an a 
Hudson, W. Ga 


and J. R. A. H 


certain patents relating to the same, 


develope and turn to ee the same in such 
ny may deem expedient, to 
The first p.m 
hares. 


Manner as the com 
establish agencies, 


8 

C. A. Palmer, Gairlochy, Handsworth Wood .. 
W. Gay, Selby Park, Birmingham... 2 
: Hi onument-row, p — ae A a sh 
z Smith, Sycamore , Bell-lane, Erdington 
. _ : ww bon Wallington-street, Edgbaston, Bir- 
A. 6. Baller, Kingsfield, King’s Heath, Birming- 
1. H. Duffell, 69, Alfred-street, Sparkbrook, Bir- 
wegen me re street, Spark k, - 


23 ae 66 bbs 


The number of directors is not to be less than 
ree, nor more than seven; the first are C. A. 
Palmer, G, F, Brown, W. Gay, T. Smith, and J. 
Hudson ; qualification, ; remuneration to 
> determined by the company in general meeting. 
ames Hudson shall be the first managing director 
of the ena with a remuneration of £350 per 
aia 20 for each 1 per cent, paid as 
ividend or carried to reserve fund after payment 


annum, and 
of 10 per cent, on the ordinary shares, 
British Seamless Steel Tube Company, Limited, 


This er was registered with a capital of 

) £10 
ordinary shares, and £100 £1 founders’ shares. 
Most 


£20,000 in 1390 £10 preference shares, 


Objects sufficiently indicated by the title. 
of the regulations contained in Table A apply. 


yers of iron and steel have satisfied them- 
ives that lower prices are out of the question, 
sg many large consumers are 
contracts for summer and autumn 
th northern and southern foundry 
Best No. 1 northern is selling at 16 = 
u 

we that a large amount of business will be 
08 during the next thirty days by way of cover- 
ae rails are sold = 30 dols., 

il] contracts for the past two weeks foot u 
and mil Large orders for cotton tice 
have been placed within two or three days. 
Building requirements are making inquiries 


rannum each, after bone 
at. 00 each, 
and an additional £100 after payment of 15 per 


1 
1 
1 
1 
1 
1 
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THE PATENT JOURNAL. 
Condensed from “The Illustrated Oftcial Journal of 


Application for Letters Patent. 


*,* When patents have been ‘* communicated” the 
name and address of the communicating party are 
printed in italics, 


8rd May, 1892. 


8313. Letrer Fives, G. A. Baker, London. 

8314. OpgraTina Wires, H. Boardman and G. Burr, 
Bradford. 

8815, Tonacco Pipes, H. Friend, Birmingham. 

8316. PLate Hoiper for Puotoararnic Purposes, T, 
Scott, Manchester. 

8317. WaTER Pressure Pump, H. Davey, London. 
8318. Pumpina Enoines, H. Davey, London. 

8319. Fruit CARRIERS, &. W. Stevens, London. 

8820. Taste Foorsa.., H. Base, London. 

8321. BuLB Bar, J. Allan, Middlesbrough. 

8322. Stoves, I. Lissner, London. 

8328. Cycies, T. Wolverhampton. . 

8324. Puorooraruic Hanp Cameras, J. 8. B. Bell, 
Newcastle-on-Tyne. 

8325. Vacuum Keovu.atinc Apparatus, A. Shiels, 


ow. 

8826. Rupper, P. G. Backman, London. 

$827. Domestic Fire Grates, H. Hunt, London. 

8828. PHoTrocRaPHic Fits, BE. H. Fitch, London. 
8829. Wuee.s, BE. T. Edwards, London. 

8830. Drivinc Gears for VeLociprpes, W. and J. Duff, 


verpool, 
8831. DistrisuTine O11, W. P. Thompson.—{0. Neilsen, 
Norway. 
8332, Frame for Dovustine, &c., Fisrous MATERIALS, 
8. H. Brooks, T. Goodbehere, and W. H. Cook, Man- 
chester. 
£333. Iron Bars, W. P. Thompson.—(J. H. Darby, on 
the High Seas.) 
8834. Prorectinc Basiss’ Borr.es, T. J. R. Clarkson, 
Liverpool. 
8385. Lamps, W. E. Teale, Manchester. 
8336. ConcreTinec SucaR, W. P. Thompson.—(J. A. 
Morrell and W. R. Stringfellow, United States.) 
= oe for HAMMERLEss Guns, T. D. Cross, Bir- 


8838. Horsesuoes, A. Felstead, Rempstone. 

8339. AGRICULTURAL Dritts for Sowixc Szeps, A. 
Chenhalls, jun., Birmingham. 

8840. Saint Curr Covupiinc Links, E. Platt, Glou- 


cester. 
8341. TeLescoregs, J. Collier, London. 
8342. Blower and Invecrors, M. R. Ruble, London. 
— ~ gee Books, D. A. McIntyre and W. J. Knight, 


on. 
8344. Bronzinc and Dustine Macarneg, W. A. Simmons, 


8345. Sprino Ripe for Scissors, J. C. Wing and H. B. 
Register, Sheffield. 

8346. Brickmakino Macuines, W. W. Hewitt and A. 
Suart, London. 

8347. Sprinc Frames for Bicycues, &c., J. Bulman, 
Liverpool. 

8348. Macatnes for Fisn-nooks, C. F. Milward and G. 
E. Reading, London. 

8849. b oma Iron Burner for Lamps, F. Ryland, 

ndon. 
8850. INFLATABLE Lire-savInc APPARATUS, C. Paulson, 


on. 

8851. Hyprautic Lirrs and Presses, C. and A. 
Musker, Liverpool. 

8852. Bricks, C. er, London. 


“= Exaines of the Compounp Tyre, J. Thom, 
iw. 

8854. ArmosPHeRIC Smoke Consumer, H. Earnshaw, 
Heeley. 

8855. Central Burrers, W.'L. Wise.—{W. R. S. Jones, 
India.) 


8356. Feepinc Borries, H. Dittmann, London. 

8357. Stream Generators, J. D. Morrison and J. 
‘arkin, London. 

8358. Raisino VesseExs, J. T. Kelly, London. 

8359. Waeets for Ve.ocipsprs, J. M. McMahan, 
London. 

8360. O11 Can and Matcu Box, J. A. Bramley-Moore, 

Liverpool. 

8361. Maxinac Pressep Pxiate Grass, J. Rigby, 
Sutton 

8362. BicycLes and like Venicies, H. A. Shelton, 
London. 

8368. Propucinc Dyep Yarns, &c., G. Young, 


on. 
8364. Dyeino Stockinette, M. Lib, London. 
8365. Taprinc Mains, P. A. Newton.—(H. H. Burritt, 


United States. 
. A, Newton.—( The Ansonia Clock Com- 
pany, United States.) 
8367. INCANDESCENT Exectric Lamps, J. R. Hughes, 
London. 
ee and Puriryinc Water, M. Mackay, 


on. 

8369. Matrress for the Use of Invaips, H. F. Hard- 
ing, Sydney. 

8370. Dies for Drawinc Meta, E. Norton, London. 
71. Horsgsnors, H. H. Lake.—(C. Hammelman and 
H. Meyer, United States.) 

8872. Game-Boarps, A. C. G. Williams-Foote, London. 

8373. Furnace-crates, H. H. Lake —(W. R. Roney, 
United States.) 

8374. Grarntnc Mecuanism, J. Madden, London. 

75. Treatinc Woot Srockines, R. B. Griffin, 


on. 

8376. Pipe WrencueEs, G. McKercher, London. 

8377. VELOCIPEDE - HORSES, H. H. Lake.—(W. V. 
Snyder, United States.) 

8378. Rock-DRILLING APPARATUS, H. H. Lake.—(M. C. 
Bullock, United States.) 

8379. Winpine or Spoorinc Tureap, C. Back, 


on, 
— Reversino Gear for Steam Enoines, E. Damm, 


on, 

8381. VENTILATION of House Drains, 0. Behn, 
London. 

8382. Socket and Spicot Pirgs, W. Andrew, London. 

8383. InpicaTinG Stations in Trains, E. C. Wild and 
J. Kent, London. 

4th May, 1892. 

8884. MAanTe.rieces for Firer.aces, H. Hunt, 
London. 

8885. ELectricity Meters, W. F. Taylor, Croydon. 

8386. Spoons, A. E. Piesse, Surrey. 

8387. A TeeTHInc Powper, H. and T. A. Lehfeldt, 
London. 

8388. Puzztz, W. T. Jaques and G. EB. Jaques, 
London, 

7“. Workine Pornts on Raitways, H. Williams, 

Ww, 


990. Svoan-canz Mitts, A. H. Reed.—(A. Leblanc, 
8391, Sree: Tues for Steam Borters, A. Bére, 
Lond 


on. 

= Macuinery for Dritirne, B. and G. Shorthouse, 
rmingham. 

8393. Harpenina, &c., MeTats, W. Holland, Birming- 


ham. 
8894. Vetocirepe Sapp.es, J. B. Brooks, Birming- 
~~. Praxovonrss, F. Newman and C. Parkinson, 


ion. 

8396. Ggzars for TRaNsMITTING Motion, J. Hawley, 
Manchester. 

8397. TRANSFORMING ELEcTRIC CURRENTS, F. A. 
Haselwander, Manchester. 

8398. HorsrsHoE Paps, J. W. Denman, Sheffield. 

8399. GaLtvanic Braces, J. W. Paramore and H. 
Theaker, Sheffield. 

8400. Manuracture of Sreex Incots, H. J. Smith, 


8402. HorsxsHoxs, T. Adam, Glasgow. 

8403. ArracHixc Door Knoss to Spinpies, 8. W. 
Johnson, Leamington. 

a a J. A. R, Newlands and W. J. Holt, 


on. 
8405. Camp Sroots, G. H. Ellis, London. 
8406. MacuInE-GuN and Carriacz, W. H. FitzGerald, 


London, 
8407. Winpow Buiinp Ro.vers, &c., J. H. Kearton, 


8408. Exectric Incanpescent Lamps, I, Clifford, 
London. 

8409. CuiLprEN’s Swinc, W. Atkinson and G. D. 
Talintyre, Gateshead, 

8410. SuppLyine Gas, J. Hawkyard and J. Braddock, 
anchester. 

<i Rests for Suurties, J. Waddington, 


ord. 
8412. Sprit Tap and Measure, C. O. Rundle, 
Cardiff. 
8418. Bearrnos for Revo.vine Suarts, A. G. Brown, 
verpoo 
8414. Securinc Strups for Doo Coxzars, G. Betts, 
Walsall. 
8415. Courtine for LoxG-scrEw Joint and NIPPLE, 
R. Macdonald, Nottingham. 
8416. Recepracie for Matcues, &c., J. J. Harrison, 
ndon, 
ar © ee Apparatus, 8. Washington, Man- 


chester. 
8418. Batuine Costumes, O. Tabberer, Birmingham. 
8419. Feepinc TrovucH for AnimaLs, G. A. Tiiubrich, 


on. 

8420. Exrevators, T. C. Palmer and W. J. Fraser, 
London. 

8421. Exvevators, T. C. Palmer and W. J. Fraser, 
London 


TriaNcLes for Pracixc Batis, J. Strick, 
London, 

8423. Button APPLIANCE, G. Pilbeam, London. 

8424. MATERIAL TRANSPORTING APPARATUS, C. Schiitt, 


mdon. 
8425. SianaLuinc Apparatus, &, H. L. T. Lyon, 


mdon. 

8426. Maxine Gas, A. Longsdon.—(The firm of F. 
Krupp, Germany ) 

8427. VENTILATION of Suips’ Hoips, &c., W. Carter, 
London. 

8428. Gas Meters, C. G. ey & Liverpool. 

8429. Looms fcr WEavixa, J. Hodgson and T. Ryder, 


4 + 


8500. Nut Lockie Devices, G. Greenfield, Newark. 
8501. Toy, T. Cloke, London. 
. Rescursc Persons Buriep by Mistake, A. 

Kwiatkowski, London. 
8508. PHotocrapHEer’s Rott Hoxrpers, D. Roy, 
Bristol. 
8504. MANUFACTURE of CycLE GeaRinc, W. Burges, 
Sheffield. 
8505. Reciprocatina Knire CLeanger, J. L. Jordan, 
vonshire. 
8506. Inpicator for Cycies, J. H. Wells, Wolver- 

ham nm. 


8507. ELecrric Time-cHEck, &c., C. Miles, Bristol. 
8508. Hasp and Stapzez, A. G. Foy, Somersetshirc. 
8509. SELF-DELIVERING CaBineT for EnveLore, C. 
Baker, Forest Gate. 

8510. Fotpinc Woven Faprics, J. Chambers ard 


> ury. 
8511. ROTARY Wes, R. Cumming-Annand, Scuth 
Shields. 


8512. Typz-wriTeERs, J. J. Rowley, London. 
8513. Stipe Vatves, H. Siewers, London. 
8514. SeparaTine Soiips from Liquips, C, Thompson 


London. 
8515. TUMBLING BARRELS or RatTTLeRs, C. Thompson, 
London. 


8516. Pweumatic Trrgs, J. F. Palmer, London. 

8517. Virriryinc PHorocRaPHic Prints on Grass, &c., 

H. W. Cox, London. 

8518. Sicut-rEED Lusricators for Steam Exoiis, 
W. Grimes and C. C. Wakefield, Liverpool. 

8519. Removing Burrs from Woors, H. Roberts, 


mdon. 

8520. Automatic Comin ConTROLLED Devices for Mvsi- 

CAL InsTRUMENTS, D. Genovese, London. 

8521. DirFERENTIAL Spacer for Typre-writers, T. 
See’, Richmond. 

8522. Fo_p1ne Bep Bortoms, 8. Raymond, London. 

8528. SepaRnaTine Goxp or Sitver, J. Simpson, Livcr- 


pool. 
8524. Preumatic Tires, T. J. Williams, London. 
8525. Looms for Wzeavine, R. W. Moncrieff, Loucon 
8526. _—— Srzam Governor, W. Cooke, Liv.r- 


pool. 

8527. KaLemposcorss, T, Charman, Horsham. 

8528. CicaR Ho.pers, J. 3. Baumgartner and H. 
Dre: ndon. 

8529. GALVANIC Batrerizs, W. Moseley, London. 
8530. WaTeRPRoor GARMENT, A. Dale, London. 

8531, Exercisinc Apparatus, J. Smalley, Liverpoul. 
8532. Screw APPARATUS for Cement, W. W. Hewitt, 





x. 
8430. OnpInaRY BicycLe Grarine, E. A. M . 


mdon. 

8431. Horsz Snow Suogs, E. F. Boucheré, Jersey. 

8482. ApsusTmeNTs for OpricaL Lanterns, W. H. 

Oakley, London. 

8483. Money Savinc Box, G. Smith, London. 

8434. Bearinos for SHutTrLe Boxks, J. Kenyon, Man- 

chester. 

8435. VELocIPEDE WHEELS, J. Sutton, Liv 1. 

8436. GaTHERER for Sewinc Macuines, D. Smith, 
Syldesley. 

8487. Tip Carts, C. Hailstone, London. 

8438. Cooxinc Apparatus, P. L. Dermigny, London. 

8489. Fitters, W. E. Caddell, London. 

8440. Fitters, W. E. Caddell, London. 

8441. APPLIANCE for Cooxine Fisu, J. Spiller, Man- 
chester. 

8442. VaLves, J. Shaw, Halifax. 

8448. MovaBLe Dovsie Desk, A. Schneider, Preston. 

8444. Lapigs’ Sipe SADDLES, &. W. Horne, London. 

8445. CycLe Sapp.gs, J. B. Brooks, Birmingham. 

8446. Bearino for the Necks of Rois, A. Westley, 


mdon. 
8447. — of E.ectricat, &c., Lamps, R. G. Evered, 
ndon, 

8448. Rartway SiGNauine, H. Fisher-Spencer and T. 
Zohrab, London. 

8449. JacquarD Apparatus for Looms, T. Taylor and 
H. Fletcher, Manchester. 

8450. Winpproor or StaB_e Lamps, W. Egloff, London. 

8451. Rims of WHeets of Cycies, &c., C. Lurie, 
London. 

8452. Drivinc Macuines by ELEcTRO-MOTIVE Power, 

pman, London. 

8453. Metat Mancers, G. A. Harvey, London. 

8454. Meta. Buckets, &c., G. A. Harvey, London. 

8455. ALPHA Oxyvvitic AciD, J. Y. Johnson.—(F. von 


leyden, ne 

$456. CoLourinc Martrer, J. Y. Johnson._(F. von 
Heyden, Germany. 

8457. Dump Cappres for Gor, R. Anderson, Glasgow. 

8458. Brakes for Roap Veunices, P. Dawson, Glasgow. 

8459. Sore and Hee, Prorecror, O Imray.—(J. 
Barnett, Cape ee 

8460. Compounps for Pavina Roaps, W. W. Hewitt 
and A. Suart, don. 

8461. FLesHinc Raw Hinss, &c., J., W. R., and A. 


an, on. 
8462. Process of DisTiLuation, P. H. Bayle and A. 
Cambray, London. 
8468. ELecrric Arc Lamps, C. Coerper, London. 
8464. CoIN-CONTROLLED TICKET DELIVERERS, F, Schuch- 
it, London. 
8465. WirapRawinc Liquips from Casxs, A. Bishop, 


don. 
= — and Cuain CaBLEs, &c., W. G. Potter, 


mdon. 

8467. TREATMENT of Ores, H. R. Lewis and C. Gel- 
stharp, London. 

8468. Stoprerine Bort.es, W. G. Potter, London. 

8469. — Hives, H. H. Lake.—({Durio Brothers, 
Italy. 

8470. Turninc Over Leaves of Music, T. M. Ash and 
H. W. , London. 

8471. Router, W. L. Wilkinson, London. 

8472. Coverine for Furniture, &c.,C. G. Hawkes, 
London. 

8478. VEGETABLE ParcuMENT, J. Robertson, London. 

8474. ComBineD Letrer SHeet and Envevop#, A. G. 
Burnett, London. 

8475. Sarety Lamp, A. E. Blackman, London. 

8476. Toy for ADVERTISING PuRPosEs, F. R. 
balestier, London. 

8477. KiLn, X. Charles, London. 

8478. Wasninc Coat, W. O. Wood and C., Burnett, 


T. Lar- 


mdon. 

8479. DispLayine Cuarts, &c., P. Jensen.—(7. Beyer, 
Norway. 

8480. GamE, D. G. Stalker, London. 

8481. SeL¥-cLosinc Door Hiner, H. Berthold, London. 

8482. WxeeEts for Bicycies, T. Murphy, Tipperary. 


5th May, 1892. 


a ‘erro Apparatus, G. 8. Reeve, Lamber- 

urs’ 

8484. GENERATING OZONISED OXYGEN, J. E. Richard- 
son, Derby. 

8485. ExtracTinG Essences from Meat, &c., F. Sum- 
merfield, Southsea. 

8486. Reversine the Backs of PeramBucators, W. H. 
Dunkley, London. 

8487. ABSORBENT CycLE Hanpie, J. C. Meredith, 
Birmingham. 

8488. Be_t Fasteners, J. Walker, Birmingham. 

8489. MANUFACTURE of Dress Hotpers, T. Walker, 
Birmingham. 

8490. Woo. Compinc Macuings, A. Ambler, Halifax. 

8491. Arcu Supports for Feet, J. Pond, Norwich. 

8492. PorTasLe Roors, H. Smith and J. Evans, Bir- 


08. eer 

8493. PHONE TRANSMITTER, R. Whitehead and A. 
Doxey, Sheffield. 

8494. TRousER Cuips, J. C. Meredith, Birmingham. 

8495. WasHinc Hor Prants, &c., E. Gascoine, jun., 


mdon. 
8496. Peccina Macuines, R. W. Bateman, Halifax. 
8497, PHOTOGRAPHIC PrintTING Frames, W. Middlemiss, 


Bradford. 
8498. Parntina SiLverED Guass, I. Armitage, Brad- 








ae oy 
8401. Gas Enaines, G. Pollock, Glasgow. 


a ee Coxe from Ovens, R. de Soldenhcff, 

on. 

8584. _— Harness, A. Eckford and G. T. Duncan, 
Lei' 

8585. ExecrricaL Hosz Sienatiixc, W. Fowlcr, 


London. 
8586. Casinos for Cavitizs, C. Vetter, London. 
as = a Licat Switch, &., W. E. Langdon, 
erby. ; 
8588. Gas or Hyprocarson Enoines, A. ' Beuggcr, 
London. 
8539. CrrcuLaAR Kwitrinc Macuines, Z. Lecaisre, 
Londons 
8540. Automatic IenrTiInc Device, J. 


London. 
8541. Securine Exastic Tires on WHEELS, C. H. Gray, 


on. 
8542. Liquip Meters, R. H. Twigg, London. 
8543. Means for Openrnc Enve.opes, W. C. Lathem, 


ndon. 
8544. Sicuts for Riries and Fire-arMs, J. MacLachlan, 
London 


Rohovsezky, 


mdon. 
8545. Seat and HanDLE-BAR PitiaR, H. B. Clayson, 
London, 
8546. Iantr1nc Apparatus for Gas Enornzs, H. P. Helt, 
London. 
Ss and Uncut Loop Pizz Fasrics, O. Petersen, 


ion. 
8548. AncHors, &c.G. C. L. Lenox and D. Monis, 
on. 
8549. Pipes for Smoxine, A. Davy and J. Sturgeon, 
London. 
8550. —* Toois, C. Kleyer and V. Bitzerhops, 
on. 
8551. ALUMINIUM SoLpER, A.J. Boult.—(C. Sawer, Ger- 
ag 
8552. Ink Buotrer or Paps, &c., C. Scheidereiter, 
London. 
8558. Trres for VELOcIPEDE WHEELS, &c., H. Tanghe, 
London. 


8554. Pranorortes, A. J. Harland, London. 

8555. WHEELS for VELociPEDES, &c., G. J. Stevens, 
London. 

8556. ALTERNATING CURRENT MACHINERY, O. Patin, 
London, 

8557. — Cc. J. Bremerkamp and W. Tuller, 

mdon. 

8558. Srraicut Dies, H. H. Lake.—(La Socicté 
Anonyme La Visserie Belge, Belgium.) 

8559. StRarvers for Oi Presses, M. P. A. Tollin, 
London, 

8560. Twistinc Macuinz, J. D., A. M., and H. Ryo, 
and J. M. Feliu, London. 

8561. Lamp SHape Houpers, A. Kahn, London. 

8562. Raisinc GALLERIES of O11 Lamps, T. 8. Lyons, 
London. 

8563. MeTaLiic RalLway Sieeper, W. O. L. Jewett, 
London. 

8564. Gauceg, C. C. Harris, London. 

8565. Brrpcacgs, C. W. P. Gilliat, London. 

8566. ADJUSTABLE Rest for WritinG Desks, C. Livijn, 


on. 
8567. SPRING-ACTUATED Router Buinps, G. Carénou, 
London. 


8568. Drivinc Szwinc Macuings, G. Hervien and N, 
A. Aubertin, London. 

8569. THREAD TENsION and Grip Apparatus, C. B. 
Hunt, London. 

8570. INTERNAL Stoppers for BortiEs, J. Thomson, 
Liverpool. 

8571. TREATMENT of Bast Furnace Siac, J.J. Lish, 
Newcastle-on-Tyne. 

—. Gatvanic ELEMENT, H, and E. Beckmannand J. _ 


iw. 
8573. ScREW PROPELLERS, A, P. Henderson, Glasgow. 


6th May, 1892. 


8574. Steam Boriers, G. Zahikian, London. 

8575. SKIN Rvos, &c., J. Holmes, Huddersfield. 

8576. ELECTRICAL CURRENTS, E. H. P. Humphreys, 
London. 

8577. CiGARETTE, O. A. Elias, London. 

8578. Toy Paracuutss, H. A. Chaplin, London. 

8579. Wrinoine Macuines, W. Hutchinson, Leeds. 

8580. Winpow Firtinas, T. Carlaw, Glasgow. 

8581. Key Rives, J. Fordham, G. H. Smith, and B. 
Bloom, London. 

8582. TRAWL Beams used in Net Fisuine, W. Gunn, 


Glasgow. 

8583. Makinec and Pressinc Bricks, T. C. Fawcett, 
Halifax. 

8584. Cans, &c., H. Poyser, London. 

8585. CoMBINATION TEETHING Rivne, C. and R. Heath, 
Manchester. 

8586. Fog SIGNALLING on Rartways, G. Newman, 
Lancashi 


8587. MiLk1nc Macurngs, D. Proctor, Glasgow. 
8588. Stortinc, &c., Macuines, G. F. Grotz, Man- 
chester. 
= CusHions for Bruuiarp Tastes, J. Ashcroft, 
iv 


- SCREW-COUPLINGS ~~ Pires and — — 
omnts, C, A. Folly, W. L. Flanagan, and de W. C. 
Ward, Manchester. ; 

8591. Groves for Rrpinc and Drivine, L. Cox, Bir- 


am. 

$592. Purirication of Coat Gas, T. D. C. Leveritt, 
Birming] le 

8598. Fasteners for Curpoarps, &c., H. Bancroft, 





‘ord. 
8499. Kerpinc Necxties in Suape, J. R. Watt, 
Sunderland. 


Halifax. 
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8594. Ratrcnet Braces, W. P. Fox and T. Fox, 
Sheffield. 

8595. Sampte Carps, R. W. Brumby and 8. Clarke, 
Sheffield. 

8596. ManuracturE of Rucs or Fasrics, M. Pullen, 
London. 

8597. Creaninc Rats, R. and J. Capstick and J. B. 
Hartley, Manchester. 

8598. Workine Wixpow Buinp Rot.ers, H. Bennett, 
Durham. 

8599. Smokers’ Apparatus, J. F. H. van der Hoop, 
London. 

8600. Borrte Opener, H. Gedge, London. 

8301. Cicaretre Nicotine Prevenrer, A. L. Bogus- 
lavsky, London. 

8602. ‘‘ Non Truweo” for BLacksBEETLes, E. Decesari, 
London. 

8603. Fastenrnc for Pins, P. Goetze and R. Blaeske, 
London. 

8504. Foor Barus, H. Davis, Derby. 

8605. JacguaRD Macaings, A. Lockwood and W. 
Flather, Keighley. 
606. Merat Benpinc, &c., Mitts, A. J. Pardon, 
Glasgow. 

8607. "pean Sereps, &c., A. W. Macllwaine, 

naon. 

8608. Fastener for Boxes, W. Wright and F. J. P. 
Reei, Plymouth. 

8609 Suoe Counter, G. W. Hill. London. 

8610. lumprnec Mecaanism, J. Weaver and H. Gamble, 
London. 

8611. Atarm for Su .w Casess, 
London. 

8612. oo ry.nG Iron or Sresz, E. H. Saniter, Liver- 
pool. 

8613. Sautries, E. Haworth, Nelson. 

8614. StartinG Enoinss, J A. Ewins, J. Torkington, 
and H. C. Smith, Birmingham. 

Hats and Caps, B. 


R. C. Kruschke, 


8515 SUSPENDING 
Glasgow. 
8616. Horsesaces, N. Lundwall, New York, U.S.A. 
—. TypPs-wRiTerRs, R. H. Ingersoll, New York, 
A 


Conner, 


8618. Cameras, R de Barril and J. O. Fowler, jun, 
New York, U.S A. 

8619. Prosecrite for DistrisuTinc O11, R. Whitby, 
London. 

£620. Fisnine, A. Barclay, Liverpool. 

8621. CONCENTRATED and SOLIDIFIED Guas, J. Cavargna, 
Handsworth. 

8622. Texivure with Werr of Woop Fitaments, LE. 
Lambert, London. 

8622. Dryinc and Curinc of Matt, T. Haynes, jun., 
London. 

8624 Droprric APPLIANCE for Lamps, A. Nieuwenhuys, 
London. 

8625. Lock-nNut, R. W. Hayes and E. Priddle, 
London. 

8626. Stereo Mount and ANGLE Carcs, R. W. Budd, 

mdon 

8627. Encines, T. Soper, London. 

8628. PzarRL and other Suet: Bouitons, A. Page, 
London. 

8629. CoucHnEs, &c., A. J. Boult.—(J. J. G. Jaeger, 
Germany.) 

8630. SuppLyine Disinrectant Fivip, H. B. Thornton, 
Liverpool. 

8631. Jowrts, E. 8S. Higgins and H. C. Jenkins, 
London. 

8632. ExcavaTinc Apparatus, T. Whitaker, Man- 
chester. 

8633. Pipes for Smoxinc Topacco, J. G. Walker, 
London. 

8634. Makinc TRIPHENYLMETHANE Dye Srurrs, J. Y. 
Johnson.—({The Badische Anilin and Soda Fabrik, 
Germany.) 

a — C. H. Moberly.—(£. A. Yakovlef,, 

(ussia. 

8535. FeED-waTER PuririeR, E. R. Joicey, London. 

8637. WaTsR - JeT AppaRaTus, J. 3S. Simonds, 
London. 

8638. ELectric Marys, T. Tomlinson, London. 

8639. Stoppers, J. J. Varley, London. 

8640. PLayinc CAarps, W.G.B de M. Monntmorres, 
London. 

8611. Pencit SHaRPENER, J. Jopling and R. J. Tait, 


London. 

8644. ExTracTinc CARTRIDGE Cases from SMALL-ARMS, 
W. C. McEntee.—(W. Cruttenden, United States.) 

8645 Construction of WHEEL Skates, J. H. Holford, 
London. 

8646. Cuancrise Back for Firms, &c., E. Estcourt, 
London. 

8617. Exposing ANNOUNCEMENTS, &c., A. G. Warren, 
London. 

8648. Fixunc Tips to their Cugs, C. Butler, London. 

8649. WaTer-moTor, F. J. Money, London. 

8650. Fitm Packaces for Cameras, B. J. Edwards, 
London. 

8651. Treatment of Tea, H. C. Wilson, London. 

8652. Smact-arMs, H, H. Lake.—(Die Actien Geselichast 
Grusonwerk, Germany.) 

8653. Sream-BorteR Tubes, H. H. Lake. —(P. A. 
Chitenet, France.) 


jth May, 1892. 


8654. Feep-waTek Apparatus, F. W. Durham and J. 
J. Shedlock, London. 

8655. Coverinc UMBRELLAs, J. Cripps, London. 

8656. Perpetua Motor, G. J. J. Legrand, London. 

8657. Houpine Wixpow Corps, H. Fairbrother, 
Bournemouth. 

8658. Reservork for Lusricators, F. M. Davis, 
Leominster. 

8659. Ciip for Hotprxe Goops in Wixpows, W. Hall, 
Birmin, > 

8660. MemoriaL Monvments, &c., J. C. Sellars, Liver- 


pool. 

8661. Pappies, C. Frape, and C. W. Frape, jun., Bir- 
mingham. 

8662. Comprxc Fiprovus MaTeriaL, W. B. Lee and J. 
Stake, Bradford. : 

8663. Cores of ELecrro-macnets, H. F. Joel, London. 

8664. Fue, R. Welford, North Hylton. 

8665. PRESSURE-REGULATING -VAEveEs, D. Rylands and 
C. Emmet, Barnsley. 

8666. AcroBaTic Toy, J.-E. Griffiths, E. C. James, and 
E. L. Downirg, Cardiff. 

8667. Puotocrarnic Cameras, A. H. Garman, Bir- 
mingham. 

8668. Pumps, E. Paul, Liverpool. 

8669. Rotary Enernes, A. F. G. Brown, G ow. 

8670. Stee, Tuse Sprinc Sappie Bar, F. J. Sando, 
London. 

8671. Brivce Post Apsuster for Strixcep Instrv- 
ments, W. H. Handley, London. 

8672. Sranp for Cycies, E. Wood, London. 

8673. InvioLaBLe Envevope, I. A. Read, Birmingham. 

8674. Kyirtinc Macuine THREAD CaRRIERS, W. and R. 
Pringle, Nottingham. 

8675. CiGARETTE Paper Books, A. Jezzi, London. 

8676. HoLttow Tires for WHeets of Bicycies, J. A. 
Johnston, London. 

8677. SIGNALLING on Rar_ways, G. Wilcox, J. W. 
Brooks, and J. Dainty, Birmingham. 

8678. Furnace Gas Enoings, J. Y. Johnson.—(L. Genty, 
France ) 

8679. Carpinc Enornes, J. Hetherington, Manchester. 

8680. Freep Apparatus, R. G. Abercrombie and J. 
Park, Glasgow. 

8681. Book-KEEPING, W. J. Thompson, Glasgow. 

8682. IncuBators, C. Cashmore, Loughborough. 

8683. BicycLe Stanps, D. R. Robertson, Glasgow. 

8684. Macutnes for Siicinc Hams, W. Halliday, 
Glasgow. 

8685. Locomotive Boers, G. H. Taylor and W. O. A. 
Lowe, London. 

8686. Stockinc the Surrace of Macapam Roap, W. 
Blackshaw, Stafford. 





8687. THREADING and Sprictnec IMPLEMENT, M. Falcon, 
London. 

8688. Economic Fruit Preserver, &c., J. Filshill, 
Glasgow. 

8689. Heating Apparatus for Carriaces, R. Bell, 


gow. 
8690. Steam Traps, J. Wyllie, Glasgow. 
8691. Repucinc PaPeR-MAKING MATERIALS, J. Wyllie, 


iw. 
8692. Pencit for Writinc on States, H. Imray.—(D. 
von Sillich, Germany.) 
8693. PuRiryinG Feep-water, E. Hall-Brown, Hartle- 


8694, Tires and Rims, R. Lanham and H. C. Hill, 
London. 


8695. Inpicatinc Days of Week and Monts, W. G. 
Ward, London. 

8696. Szewinc Macurnes, G. Speight and S. Chapman, 
Manchester. 

8697. Pneumatic Tires, B. J. B. Mills.—(/. B. @ranjon, 
France.) 

8698. Lapy’s Dress Suspenper, C. H. Pugh, London. 

8699. Borer Furnaces, J. Cleghorn, J. A. Collins, 
and G. P. Farquhar, London. 

8700. DissoLvinc CELLULOsE Compounps, C F. Cross, 
E. J. Bevan, and C. Beadle, London. 


8701. PsoroGraPHic TRANSPARENCIES, V. Mathieu, 


London. 

8703. SHow Cases, A. and J. Martin, London. 

8704. PapLock Suackies and Cases, F. W. Pinson, 
London. 

8705. Construction of Suips, G. B. Hunter and E. W. 
de Rusett, London. 

8716. Crminc Rosrs and Cut-outs, 8. A. Moore, 
London. 

8707. Lire savinc Apparatus for Sea, C. Frattini, 
London. 

8708. Gymnastic Apparatus, C. Latelle and R. Latelle, 
Birmingham. 

8709. Opentnc and CLosinc Duors, J. F. Kirkconel 
and W. Noble, Manchester. 

8710. ZirHeRs and other Ivstauments, T. Meinholi, 
London. 

8711. Peramputators, The Halesowen Perambulator 
and Carriage Co , Ld., Halesowen. 

8712. Fastenrne Toncvues in Looms, P. Conway, jun., 
Hazel Grove. 

8713. Watrerproor Paper, &c., 8. G. Rawson, Liver- 


pool. 

8714. Pipe Connections, A. J. Boult.—(N. B. Smith 
and J. R. McPherson, United States.) 

8715. Weicnine Macuines, E. A. Hoad and J. Jackson, 


ndon. 
8716. + mages Borvers, L. Schmitz and E. Schumann, 
ndon. 
8717. Curtpren’s Hoop, F. Folliott, Northfieet. 
8718. Prore.tinc Saips and Boats, F. W. Zimer, 
London. 
8719. New CapsvLe for Borties, J. T. Leighton, 
London. 
8720. Ectectric Meters, W. T. Goolden and 8. Evershed, 


London. 
8721. Puzzie, 8S. Cohen, London. 
9th May, 1892. 


722. ImproveD Sarety Gas Governor, E. G. Martin, 
Cheltenham. 

8723. Destructor Furnacess, P. Hart and H. Royle, 
Manchester. 

8724. Tap for Drawinc-orr Liquips, J. Sullivan, 
Bristol. 

8725. DisusrectanT and Arr Puririer, C. F. Hirons, 
Boston, Mass. 

8726. Sarety Va.tves, C. R. Winn, Birmingham. 

8727. Preservation of ANIMAL Susstances, A. P. Wire, 
Leytonstone. 

8728. Esecror Mecuanism for Drop-pown Guns, W. 
Adams, London. 

8729. Improved Hanoinc Hook, L. Lloyd, Cardiff. 

8730. Leapen Kett ves, A. Platt, Hyde. 

8731. NeepLe Case and Tureap Cutrer, J. W. James, 
Sheffield. 

8732. AUTOMATIC ANTI-BALLOONING WIRES, 
Rudman and J. Tickle, Rochdale. 

8733. Ionrt1ne the Cuarce of PerRroLeum Morors, 8. 
Griffin, Bath. 

8734. Automatic Matcn Icnrrers, R. Senner and E 
Drews, London. 

8735. Yarp Guuuies, E. Harvey, Newcastle-on-Trne. 

8736. AERATED WaTeR BorT.Le Opener, W. Bancroft 
and F. Hindley, Bolton. 

8737. Waeets for Venicres, H. Weatherhill, Man- 
chester. 

8788. Winpow Screens, G. Robertson, G iw. 

8739. Masonic Corres Cake, E. O'Neill, Dublin. 

8740. SmokeLess CARTRIDGES, M. Mullineux, Man- 
chester. 

8741. FLUIpD-pRessuURE Repvucine Vatves, A. Shiels, 
London. 

8742. PHorocrapuic Sauter, W. B. Parselle, London. 

8743. Couptincs for Exectric Wires, A. Shiels, 
London. 

8744. Larue Carriers, B. C. Esmarch, Birmingham. 

8745. Evecrric Licut Switcues, B. M. Drake and 
J. M. Gorham, London. 

8746. AUTOMATIC FIRE-ALARM Systems, G. W. Brown, 
London. 

8747. WatcH Protector, C. E. Geoghegan, London. 

8748. Writino Pen, J. Stephens, London. 

8749. Fatter Coup.ines, J. Pickford and J. Taylor, 
Manchester. 

8750. CircuLaR Note Discs, P. Lochmann, London. 

8751. InvaLips’ Fegepine Cup, A. W. and H. V. Down, 


J. H. 


mdon. 
8752. | gee Pires, J. W. Pape and J. Wilson, 


mndon. 
8753. CycLe CarriaGEs, R. Devereux and W. 8. Frost, 
London. 
8754. Cottar and Curr Portro.ios, L. D. Dozier and 
E. W. Hawley, London 
8755. PREVENTING THEFT of Letrers, H. F. Pattinson, 
London. 
8756. RatLway TimetaBies, T. M. Houghton, Lordon. 
8757. Perampuvators, F. Harvey, London 
758. VeLocirepe Sapp.ies, H. Edwards, London. 
759. CrrncuLatino, &c., FLurps, C. P. Shrewsbury and 
J. L. Dobell, London. 
8760. BrREECH-LoaDING SMALL-aRMs, M. H. Durst, 
London. 
8761. Furniture Piece, W. Hastie, London. 
8762. WIRE-CARD GRINDING MACHINERY, E. A. Cowper, 
London. 
8763. Supptyisc ATMospHERIC AiR to Furnacsas, 8. 
7D. 


Oates, on. 
8764. Water Fitters, T. McKay, London. 
8765. PREPARING VARIEGATED RusBer, J. Burbridge, 
London. 
8766. Dyrmnc Cotton, G. Young and W. Crippin, 
London. 
8767. Coke ExtincuisHinc Apparatus, F. J. Collin, 
London. 
8768. Evecrric Lamp, W. P. Thompson.—(S. Helle- 
brandt, Austria.) 
8769. Skercuinsc Easer, L. Homan and R. and W. 
Wilson and Sons, Ld., London. 
8770. Boot Protectors, J. G. Lancaster and R. J. 
Humphreys, Liverpool. 
8771. Waste Apparatus, C, C. Clarke, L. Homan and 
R. and W. Wilson and Sons, Ld., London. 
8772. a Lire-savinc Apparatos, G. Harris, 
ndon. 
8773. Firtertnc Apparatus, G. F. Redfern.(W. P. 
Abell, British Guiana. 
8774. IMPROVED Paper Cuttinc Macuine, E. Ravasse, 
on. 
8775. Spark ARRESTERS, L. C. Mabie and E. J. Levy, 
London. 
el AttacuMents for Broocues, M. E. Carr, 


on. 
8777. Apparatus for Grixpinc Cement, T. W. Brittain, 
London. 





8778. Dress Suspenper, F. W. Plant and A. E. 
Matthews, London. 

8779. Preparation of kron Prates, J. B. Chamberlain 
and A. Gutensohn, London. 

8780. Dress Suspenpers, H. Meyer, London. 

8781. Sprinae Bott Door Locks, A. R. de Muralt, 
London. 

8782. Locks, A. R. de Muralt, London. 

8783. Door Locks, A. R. de Muralt, London. 

8784. Sprine-cuasp Device for Caskets, A. R. de 
Muralt, London. 

8785. Sarery Locks for Caskets, A. R. de Muralt, 
London. 

8786. SignaLtine at Nicut by Sza, J. H. Barry, 
London. 
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8787. ene of “Cup,” T. Lye and W. T. Lye» 
ndaon. 

“— Ficurep Traverse Net, R. Scott, Notting- 
1am. 

878°. TunULAR Pneumatic Action, G. H. Adams, 
London. 

8790. Boiters for Heatinc Buitpinas, B. Fowell, 
Romiley. 

8791. Traacinc Macuines, A, E. Knox and G Stewart, 
Glasgow. 

8792. BuRNAND’s CoMBINATION NoveLty, B. W. Bur- 
nand, Sheffield. 

8793. VENTILATING APPARATUSES for Grain Bins, F. 
Morton, London. 

8794 Grips for Bicycte Spokes, J. E. Moore and 
B. W. Spittle, Wednesbury. 


8795. ARcHes for CeILinGs and Vaucts, G. L. Moeckel, 


Manchester. 

8796. Core Supports for Mou.ps, E. R. Géhler, Man- 
chester, 

8797. Tent Equipments, J. and A. Wilkinson, Man- 
chester. 

8798. CycLe Baxpves, J. Horne, Liverpool. 

8799. OscrLLaTinG Sieves, H. Simon, Manchester. 

8800. Securnrnc CANDLE Ho_pers to CaRR1aGe Lamps, 
J. Ray, Birmingham. 

ss01. Cycie, R. H. Anderson, Birkenhead. 

8802. Sewinc Macaines, A. Anderson. —(@. Neidlinger, 
Germany.) 

8803. Swacine Rounp Articies, &c, W. H. Dayton, 
London. 

8804. Sree, Wire Tor Cup for Pepars, A. Trueman, 
Birmingham. 

8805. Dynamo Execrric Macuines, H. N. Prentice, 
London. 

8806 ConpensiNG or Disposine of Swoxe, H. H. Mayor, 
Liverpool. 

8807. Couptinc Bar for Horse Harness, A. Parker, 

Walsall. 

8808. Boxes, E. K. Dutton.—(The Eureka Box Machine 
Company, United States.) 

8809. AERATED Water, E. K. Dutton.—(C. A. and J. 
Schneible, United States.) 

8810. VaRrgEGaTED Woop Pur Pcatss, K. L, Griinert, 
London. 

8811. Wispow Fasteneks, A. Petersen, Liverpool. 

8812. Securtnc Kyoss to Sprnpve of Locks, G. Prince, 
Leeds 

8813. Loapinec Carrripers, C. Rosson, Derby. 

8814. Burrers, B. Jones, Lynton. 

8815. Forainc Macuines, T., G., and A. Parker, 

ndon. 

8816. PropeLiinc Sauttves, W. Sandersen, W. Pullen, 
and A. Holden, London. 

8817. Pointinc Panes, J. Siegel and W. Studer, 
Canada. 


8818. Preventinc Suutties from being THrown Out 
of Looms, 8. C. Orton, Manchester. 

8819. Fire-ExTINGUISHING Device, &c., J. E. Minnitt, 
Manchester. 

8820. PResERViNG WARMTH in Feet and Leos, C. F. 
Low, London. 

8821. AppLiance for Portaste Barus, C. F. Low, 
London. 

8822. Ixpexes and Directories, A. H. Martin, 
London. 

8823. PropeLtinc Boats by Hanp Power, F. Giles, 


mdon. 
8824. Mup Guarps for Hansom Cass, 8. Betjemann, 
ndon. 
8825. Sasu Fastener, E., W., and W. Jones, London. 
8826. Door Cusck, W. H. Dielitzsch, London. 
8827. SHOEMAKERs AWL and AWL-HOLDERS, E. L. Imhe, 
London. 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Official Gazette. 


469,858. Process or Manuracturinc Fug. Gas, 
W. A. Koneman, Chicago, 1ll.—Filed February 25th, 
1891. 

Claim.—The process of manufacturing producer gas 
from solid carbonaceous matter, which consists in 
blasting the bed of fuel with air or blasting it with 
air and simultaneously forcing steam through it from 
below, reducing the temperature of the upper surface 


469.858] 











of the bed prior to adding fresh fuel thereon by 
impinging steam ape it, depositing at intervals 
fresh supplies of the solid fuel upon the said bed, 
retarding distillation of the hydrocarbon vapours from 
the said fuel deposits by impinging steam against 
them before they are raised to incandescence, and 
ee off the resultant gas, substantially as de- 





470,217. Connection ror ARMATURE CoNDUCTORS, 
G. Stephens, Lynn, Mass.—Filed November 18th, 
9 


1891. 

Claim.—(1) The combination of the bared portions 
of the armature ductor and ting ductor, 
the sleeve around the same, and a clamp sw by 
the armature and clamping said sleeve. (2) The com- 
bination of the bared portions of the armature con- 
ductor and ting ductor, th 
around the same, and a clamp hol: 








—— 
———<$—_———— 


plug placed over th 
with the armature Ba cat etal (4) The 
the fo) wer 
ig Conductor, 


the clam 

combination, 
slot, the coil section wound therein, 
placed on said coil section, the connectin, 


[470,217] 


the metal sleeve containing bared 

rarer os 
e follower, and a ven into a 

over the sleeve. — the tapering slut 


470,644. ConverTER For Copper OR 
Lyons, France.—Filed December 2nd, to Manhes, 

Claim.—(1) The process of reducing commercial 
pig copper from copper matte, consisting in © * 
the matte in a molten state into a converter fomaine 
radial jets of air uniformly and continuously ‘thro 
the charge of molten matte and causing the heat ~ 
duced by the combustion of the sulphur and eae, 
the matte to separate the foreign substance from a 
metallic copper contained therein, allowing beg 
metallic copper as it is separated from the matte to 
settle below the action of the air-jets and remov: 
the chilled metallic a ae as it forms around ing 
obstructs the inner ends of the tuyeres, and thereby 
insure the maintenance of a continuous and practical} 
uniforin distribution of air throughout the molten 


'470,644] 


matte, and continuing the operation until the metallic 
copper contained in the charge has been separated 
therefrom and then removing the copper from the 
converter, substantially as set forth. (2) A con. 
verter for reducing commercial or pig copper from 
copper matte, having a wind-belt encircling the con. 
verter above its bottom, a series of tuyeres extending 
through the lining of the converter and communica. 
ting at their outer ends with the wind-belt, and re- 
movable stoppers located in the outer wall of the 
wind-belt and in aligument with each one of said 
tuyeres, whereby a drift - may be inserted 
successively through said tuyeres to remove obstruc- 
tions from their inner ends, substantially as set forth 


470,687. Screw-priver, J. Koeizer, Minneapolis, 
Minn. —Filed September 7th, 1891. 

Claim.—(1) The combination, for operating screw- 
drivers and similar tools, of the stock or stem for 
carrying the tool, consisting of the crank-shaft having 
the driving portion of the crank continued from the 
head of the shaft at an acute angle to the axis of the 
same, and a pressure-head seated to turn on the shaft- 
head, substantially as described. (2) The combina 
tion, with the pressure-head, of the crank-shaft for 

the tool seated to turn in the pressure-head 
and having the driving portion of the crank continued 
from the head of the shaft at an acute angle to its 


470,687) 


= J 


OF 


stem, and a finger piece or crank handle sleeved on 
the driving portion of the crank, substantially as de- 
scribed. (3) The tool described and shown, compris- 
ing the integral blade and crank-shaft A A’ B, the 
driving portion of said crank being continued from 
the head of the shaft at an acute angle to the axis of 
the same, the pressure-head C, seated to turn on ihe 
head of the crank-shaft, and the finger piece or handle 
E, sleeved on the driving portion of the crank. 


470,712. MeraLLuRoicaL Furnace, C. Siemens, St. 
Petersburg, Russia.—Filed December 5th, 1890. 
Claim.—(1) In a furnace for roasting and meltin 
ore, the combination, with a melting chamber eg 
with charging doors, of an exit port by which the 
products of bustion leave the chamber, gas and 
air ports located on each side of the exit port ia 
proximity thereto, and an inclined roasting chamber 
provided with working doors, one end of said chamber 
connected directly to the exit port and the other end 
to the chimney stack, substantially as described. (2) 


(470712) 






































The herein-described method of reducing ores for their 

conversion into metal, which consists in_ first 

Sa ee cates eloeg ea 
tempera’ , Bu juen removing 

ore from the aoe chamber pre | mixing it with 





against a portion of the armature. (3) The 
tion of the armature coil section, the bared portions of 
the armature conductor and the cti duct 


the metal sleeve over the same, the follower 
over the coil aan ted supporting the sleeve, and 








the required flux, then charging said roasted and 
fluxed mass upon a body of melting ore, and finally 
subjecting it to the reducing action of radiated heat 
from a flame and to the action of 
steam or air blasts, substantially as described. 
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THE CONVERSION OF GAUGE ON THE GREAT 
WESTERN RAILWAY. 
No. Ill, 

NorninG is more difficult than the writing of accurate 
history. This , me to be specially true of locomotives. 
Our readers will probably remember with what extreme 
difficulty we cleared up the mg! of the Rocket in the 
course of the series of articles, ‘‘ Links in the History of 
the Locomotive,” the first of which appeared in our pages 
in 1879. Much the same difficulty presents itself in 
dealing with the record of the early locomotives on the 
Great Western Reilway; and confusion is made worse 
confounded by the circumstance that those who ought 
to have been most familiar with the facts seemed to be 
largely oblivious of them. Thus, for example, as we 
shall show in @ moment, Robert Stephenson forgot for 
whom the North Star was originally built. A model of 
this engine was shown at the recent Victorian Exhibition, 
jent by his trustees. The description in the catalogue 
runs thus:—“ This model was made by the late Sir Daniel 








Gooch, the engine itself being designed by him in 1886, 
and built by Robert Stephenson and Company in 1887. 
It was one of the first engines belonging to the Great 
Western Railway Company, and continued at work until 
1870, running a total distance of 429,000 miles.” There 
is a conflict of evidence concerning the accuracy of this 


statement. Through the kindness of Mr. Dean, the. 


locomotive superintendent of the Great Western Railway, 
we are enabled to give engravings, which are copies of 
photographs taken with some trouble from original 
ae in Mr. Dean’s possession at Swindon. The 

legend” on these drawings states that the engines were 
built for a railway in Russia. They were never delivered, 
possibly because of some difficulty about money. They were 
made fora 6ft. gauge. The drawings are dated 1836, and 
signed Daniel Gooch. Gooch was at that time working 
for Stephenson, and expressly states in his diaries that the 
engines subsequently bought by the Great Western Com- 


pany were designed by him for Russia. Robert Stephenson, | road 


In giving evidence before the Gauge Commission on August 
6th, 1845, said: “I may as well state that the engines 
which were originally made for the Great Western by 
me were not designed for the 7ft. gauge. They were 
designed for an American railroad with a gauge of 6ft., 
and all the parts were proportioned to that gauge. They 
were made for America, and in consequence of the panic 
that came over the commercial world some six years ago 


they were not sent out, but lay on my hands. The | 
frames were widened, and the axles were lengthened, but 
all the other parts of the machinery were left as 
they were designed, for the 6ft. gauge, and I 
believe the width of the boilers has remained the same 
to this day.” Gooch was present whilst this evidence 
was given, and the only correction he had to make was 
that “ the width of the fire-box is increased from 4ft. 6in. 
to 4ft. 9in.” Stephenson replied, ‘ Even the increased | 
boiler would, as nearly as possible, go into the narrow | 
gauge. It is only half an inch over the gauge” | 
(Question 107). This statement conveys the idea that | 
the engines were designed as well as built by Stephen- 
son. If, on the other hand, they were designed by | 
Gooch, then they were not originally intended for the | 
Great Western Railway, or for America, but for 
Russia, and it will be seen that Stephenson had actually | 
forgotten for what country the engines were made, or 
else that he was F gr noe of a totally different group of 
engines; or that the legend on the original drawing is | 
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GOOCH’S DESIGN FOR RUSSIAN LOCOMOTIVES 


erroneous. In 1889 we published an engraving of the 
| North Star as it is now carefully preserved at Swindon, 
_and to enable our readers as far as possible to form their 
| own conclusions, we reproduce this engraving on page 
456. They can compare it with the drawings of the 
Russian engines. It must not be forgotten that ‘‘ North 
Star” was a favourite name. In 1842 Stephenson cer- 
tainly built a North Star, which we illustrated on Nov. 
28th, 1879, in No. III. of “ Links in the History of the 
Locomotive.” We reproduce the engraving. The 
cylinders were 15in. diameter, and the total heating 
surface was about 862 square feet. It is possible 
that Stephenson confounded two sets of engines. 
What the gauge of the Stephenson North Star was we 
are unable to say. It is possible that some of our 
readers may be able to throw further light on this 
very interestin question. It would seem, moreover, 
that no engine designed by Gooch for it was put on the 
until the year 1 The following particulars 
are taken from a letter dated December 9th, 1841, 
addressed to the Board of Trade by Mr. Saunders, the 
secretary of the Great Western, in answer to a request 
for information as to the locomotive power available. 
The letter is printed in the “ Report of the Inspectors of 
Railways for 1842,” page 225, and the following is an 
extract :—‘ There are about eighty-six locomotive engines 
in use by this company. Of these, all are six-wheeled 





engines; and, except five, have outside frames, or bear- 
ings outside the wheels. The crank axles have also 
bearings, and supporting springs inside the wheels. The 
total weights of the engines vary from 17 to 21 tons; of 
this about 8 tons are on the pair of driving wheels, 
and the rest nearly equally divided on the leading and 
trailing wheels. The driving wheels are therefore nearly 
under the centre of gravity of the whole, and the others 
are about equal distances and as much as 13.6 apart, 
rendering the engines very steady at the highest speeds. 
The diameters of the driving wheels vary from 5ft. to 7ft., 
and of the small wheels from 3ft. 6in. to 4ft. The makers 
of the engines are Messrs. Stephenson and Co., New- 
castle-on-Tyne; Fenton, Murray, and Jackson, Leeds ; 
Hawthorn, Newcastle ; Sharp, Roberts, and Co.; Jones, 
Turner, and Evans, Newton; Nasmyth, Gaskell, and Co., 
Manchester; Tayleure and Co., Warrington; Mather, 
Dixon, and Co., Liverpool; Rothwell and Co.; the Haigh 
Foundry Company, Wigan; Rennie and Co., London; 
and Stothert and Co., Bristol.” 


“ No other description of engines has been used upon 
this line than those referred to above ; the results of the 
experience gained by the working of these engines 
appears to be that with three pairs of wheels nearly equally 
loaded, the strain upon the axles is much more equal and 
constant than with two pairs; that the probability of 
fracture is diminished, and the consequences of such 
fracture much less serious, while the steadiness and 
stability of engines upon six wheels with the weight dis- 
tributed over a considerable length and breadth of base 
adds very much to the safety of the trains ; that in the 
event of any violent concussion or stoppage, they are less 
easily thrown off the lines, and consequently less liable to 
cause injury to the carriages; and when followed by a 
six-wheeled tender, on which plan nearly all the tenders 
on the Great Western Railway are constructed, there is 
very little probability of any damage being done even to 
the front carriage or wagon, in the worst case of 
accident.” 

This was written, as we have said, on the 9th of 
December, 1841, but Mr. Saunders’ confidence in the 
safety of the engines must have been rudely shaken by a 
bad accident which happened on the following Christmas 
Eve, when a train ran off the line in the Sonning cutting, 
where a landslip had taken place, the result of which was 
that eight persons were killed and seventeen seriously 
in‘ured. is accident led to the issue of an important 
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circular by, the Board of Trade respecting the third-class 
carriages, which we shall refer to further on. 

Some further particulars relating to the locomotives 
are to be found in Mr. Gooch’s evidence before the Gauge 
Commission in 1845. He told the Commission that in 
1837 the company received two engines, one having 
driving wheels of 7ft. diameter, and the other wheels of 
6ft. In 1838 six engines were put on the line, all with 
7ft. driving wheels. In 1839 three more were added 
with 6ft. wheels, and in 1840 the additions numbered 
twenty-five, sixteen of which had 7ft. wheels and the 
remaining nine 6ft. wheels. The increase of traffic in 
1841 required a further addition of fifty-nine engines, 
thirty-four of which had driving wheels of 7ft. diameter, 
thirteen 6ft. diameter, and twelve 5ft. diameter. The 
cylinders varied in diameter from 14in. to 15}in., with 
18in. stroke. The dimensions of these engines varied a 
good deal, and it was not until March, 1840, that loco- 
motives made to the Great Western drawings began to 
be delivered. 

It is stated in Nicholas Wood’s “ Railroads” that 
Brunel had ordered engines with driving wheels 10ft. in 
diameter, but Gooch said in his evidence that they were 
never actually used. A similar remark applies to 
Harrison’s engines with multiplying gear, for which a 
patent was granted in 1836. This locomotive is figured 
in the third edition of Wood’s book, and a very remark- 
able piece of machinery it is. In the “ Diaries of Sir 
Daniel Gooch,” page 37, it is stated :—‘“ The first engine 
delivered to the railway was the Vulcan, built by the 
Vulcan Foundry Company. She was the first in steam 
on the rail, on the 9th January, 1838. A second from the 
same firm, and two from Matthew, Dixon, and Co., 
followed in a week or two.” In Wood’s “ Railroads,” 
third edition, 1838, page 726, we find :— 

“About 24 miles of this railway from London 
to Maidenhead having been completed, on the Ist of 
June an experimental trip was made by the directors 
and several of their friends, preparatory to the opening 
of that portion of the line to the public on the 4th. 

“The engine employed on this occasion was No. 150, to 
which was attached a train of carriages containing nearly 
200 passengers; with this train the engine performed 
the journey in 47 minutes, the distance being 22} miles, 
which is at the rate of 28 miles an hour. About an hour 
afterwards another train started, and performed the 
journey in 44 minutes, which is at the rate of 31 miles 
an hour nearly. In returning, the time occupied in 
accomplishing a distance of 21 miles and 2 chains was 
85 minutes, which is at the rate of 36 miles an hour. 

“The railway was opened to the public on the 4th of 
June, and it is not only creditable to Mr. Brunel, the 
engineer, but also a proof of the stability of the road, and 
the perfection of the machinery, that the directors have 
been enabled to start eight trains in each direction every 
day, and that these trains perform the journey with the 
greatest regularity. 

“ We had an opportunity of travelling along the railway 
on the 5th of June, from London to Maidenhead and 
back, with one of the regular passenger trains, being the 
Eton Montem ; for the convenience of the public, an extra 
carriage was attached to the train, which consisted of 
three first-class carriages, each capable of containing 24 
passengers; two second-class close, and two open 
carriages, containing from 24 to 30 passengers each; and 
one open carriage with six wheels capable of holding 50 
to 60 passengers. With this train of carriages in which 
were upwards of 190 passengers, we started from London, 
the following table will show the time of performing the 


journey there and back :— 
Distance. Time. 
Miles.Chains. H. Min. Sec. 
From London to Drayton ... ... 13 3 


Stopped at Drayton Station ... 
Ditto at Water Station 
Ditto at Slough Station 


From Drayton to Maidenhead ... 9 
22 43 
Distance. 
Miles.Chains. H. 
From Maidenhead to Drayton ... 9 40 


Stopped at Slough ... 
Ditto at Drayton... 


13 3 


From Drayton to London 


“ The average rate of travelling in both directions in 
the above trip is about 25 miles an hour, but it must be 
considered that a great loss of time was occasioned by 
checking the speed on stopping at the intermediate 
stations, and again recovering the speed at starting; 
the rate being upwards of 30 miles an hour when not 
checked. 

“Considering, therefore, the disadvantages under 
which the above experiment was made, the number of 
stoppages, and the short distance, that the engine had 
also to drag an extra carriage, and that no attempt was 
made to urge the engine to its utmost capabilities; it 
appears quite certain that, with such powerful engines, a 
much higher rate of speed will be accomplished upon this 
railway than has hitherto been attained, especially as it 
did not appear to us that any obstacle existed to the 
higher rate of speed being kept up without difficulty.” 

The accommodation for passengers varied very greatly, 
the first-class carriages being from the very first fitted up 
with an approach to luxury; but the third-class were 
mere trucks, and they were called so in the official corre- 
spondence of the time. Some were furnished with seats; 
but that was probably regarded as a concession, and they 
had no spring buffers. The lines upon which these 
primitive vehicles were built, come out very plainly in 
the report of the serious accident which happened in the 
Sonning cutting on Christmas Eve, 1841, in conse- 
quence of a slip of earth, to which we have already 
referred. A train ran into the obstruction, and every 





one of the third-class engers was thrown out on 
to the line, the sides of the trucks being only 2ft. high. 
Eight persons were killed and seventeen injured. Sir 
Frederick Smith, Inspector of Railways, in his report to 
the Board of Trade upon the accident, made some severe 
remarks upon the poor accommodation for third-class 
passengers, adding :—‘ Besides which the exposure to the 
cutting winds of winter must be very injurious to the 
traveller, who if proceeding from London to Bristol often 
remains exposed for ten or twelve hours, a great part of 
which is in the night time.” The inspector recommended 
that the sides and ends of the carriages should be raised, 
and this was done. 

A few days after the accident in question the Board of 
Trade issued a circular to the railway companies on the 
subject of the third-class traffic, and the matter seems to 
have engaged their attention for some years afterwards, 
the result of which and the penny-a-mile clause in the 
Railway Act was that the carriages were much improved. 
In June, 1845, a very interesting return was issued con- 
taining “a tha the plan or plans of the carriage or 
carriages either already sanctioned, recommended, or 
most approved by the Railway yp ee of the Board 
of Trade for the conveyance of third-class passengers.” 
We select from this return the “ up-to-date ” third-class 
carriage in use on the Great Western Railway. As will 
be seen from our illustration the general appearance of 
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below the level of the crcss sleepers; and on embankments th 

must be of such a length as to be driven about the same depth - 
7ft. or 8ft. into the original ground. Uponan embankment of sit. ‘ 
they must be, therefore, 10ft, or 12ft. long; 6ft., 13ft. to lift 
long; and so on, according to the height of embankment, and the 
kind ‘of subsoil into which they are to be driven. ‘These’ piles mr: 


























always to be driven to the exact depth required, no part of the 
head is allowed to be cut off, but if the pile dues not drive to the 
proper depth, it must be drawn and driven again. ‘This is for the 
purpose of being certain that they have sufficient hold of the 
ground {near the head of these piles, as shown at 1, 2, 3, 4, 5, 6— 
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the vehicle is not unlike that of a milk van of the present 
day, except that the provision for the admission of air is 
not quite so liberal. The carriage was 20ft. 9in. long by 
8ft. 6in. broad by 6ft. 9in. high, and accommodated by 
means of transverse seats fifty-nine passengers, one place 
being reserved for the brakesman. There was only a single 
door at each side, and the only light that found its way 
into the interior had to pass through the fixed venetians 
AAAA. BBBB represent sliding shutters which 
could be opened or closed at pleasure. The cross section 
shows the “ paddle-box ” protection covering the wheels. 
The third-class train left Paddington at 6.30 p.m., arriving 
at Bristol at 3.40 a.m., being nine hours and ten minutes 
on the road. The up train started from Bristol at 
10.10 a.m., and arrived at Paddington at 7.15 p.m., nine 
hours and five minutes being occupied on the journey of 
118} miles. The run from Bristol to Exeter, 75} miles, 
took five hours and a-half. Thus the average speed of 
the third-class trains in 1845 was only about 18 miles 
an hour. 

Concerning the actual details of the construction of 
Brunel's permanent way, we believe that many of our 
readers will be interested in the following description 
which we reproduce from Wood’s “ Railroads,” third 
edition :— 

Figs. 1, 2,3 and 4, show a plan and different sections of Mr. 
Brunel’s plan of copy which, it will be seen, in some deg 
resembles the plan of the old wooden railway. The longitudinal 
rails are 14in. to 15in. broad, and 6in. or 7in. thick, and are made 
of American pine. The double transverse ties or sleepers are each 
6in. in breadth and 7in. deep, and the single transverse ties orsleepers 
are 6in.in breadth and Qin. deep. These sl rs arestretched across 
the line of railway, and to them the longitudinal rails are secured ; 
the piles in the cutti are from 9ft. to 14ft. in length, 
according to the nature of the material, and in the embankments 
12ft. to 30ft., or of such a length as that they will reach from the 
base or formation line of the railway, 6ft. to 8ft. into the eg 
— —- ground. The cross ties are American pine, and the 

eS 0) i. 

Pathe plan of construction, or of forming the railway, is as 


follows:—The piles are driven at intervals of every 15ft., as shown | tim 


in the drawing, and in the middle between the longitudinal rails, 
In cuttings they are driven from 8ft, to 10ft. into the ground 


THIRD CLASS CARRIAGE, GREAT WESTERN RAILWAY, 1845 


Fig. l—and at b// f, and dd’—Fig. 2. A square shoulder, of 
l}in., is made on one side of the piles for the single ties, and on 
both sides of the piles, 1, 2, 5, 6, for the double ties, The ties or 
cross timbers are let into these shoulders, and they are firmly 
bolted to the piles, as shown in the drawings. The double cross 
timbers are laid down 13in., and the single timbers Yin., below the 
line of the rails. Between the double timbers, as shown at 7 7— 
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Fig. 1—and also at all the other points, where the longitudina 
rails intersect the cross timbers, a piece of wood is interposed, 
which is pinned to the cross timbers, and upon which the longi 
tudinal rails rest, 

The longitudinal rails are then laid down upon the cross 
timbers, the upper surface of which is 3in, below the surface 
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of the iron rails; they are bolted to the cross timbers with 
screw bolts and washers, as shown at n nn n—Fig. 1— / 
1 the cross timber, and A B the longitudinal timbers; 
the latter, it will be seen, is let into the cross timber 4 
little, the single cross timbers being deeper than the double cross 
imbers. The head of the bolt and washer is countersunk into 
the upper surface of the longitudinal rail, as shown in the figure. 





One of these bolts is put in at each of the points of intersection 
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STEPHENSON’S LONG BOILER ENGINE, 1842 
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of the longitudinal rails with the single cross timbers, and two part, and until the timbers are strained up 4in. or in., according , the longitudinal timbers; all bolts, washers, keys, spikes, and 

| bolts at each of the points of intersection with the double timbers. | to their thickness. | nails, and all other ironwork, are well tarred. 
4 We see, therefore, that the longitudinal rails or timbers are firmly The cross timbers are also well packed up underneath, and on| The rail used weighs from 43 Ib. to 44 lb, per yard, and 
‘ bolted to the cross timbers or sleepers, and the latter to the piles. the sides, and the spaces between the double timbers well rammed. | rests upon, and is secured to the hard wood plank, and 
On all straight lines, the whole is laid perfectly horizontal, trans- When the timbers have all been thoroughly packed up and timbers of the longitudinal sills, in the following manner: 
versely, and in the plane of the proposed line of railway longi- rammed, and strained to the utmost, and the general levels of the | —The upper surface of the hard wood is planed and levelled; 
tudinally. Upon curves, an inclination inwards is given to the = | to be correct, then the upper surface of the longi- | ps ape rails are then laid down perfectly straight, and fitting 
| : aoe : 5in., tudinal timbers is adzed, or planed down to one uniform surface. | each other at the jointings correctly. A space is allowed 
cross timbers, depending upon the radius of the curve, or R A plank of hard wood, aon elm, oak, or ash, about l4in. | at each joint for the expansion and pe A ope the joints 
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urface 
a STEPHENSON’S LOCOMOTIVE A, 1846—(See page 425) 

R being the radius of the curve in miles, When all this is , thick, and 8in. broad, shown at 7 s’—Fig. 5—is then laid upon the , are made to correspond with each other on opposite sides of 
with x accomplished, viz., when the piles are firmly driven, the cross | longitudinal timbers, the upper surface being sloped inwards at | the railway. The rail is fastened to the hard wood, and longi- 
ng f a timbers bolted to them, and the longitudinal timbers bolted to the | or angle of 1 in 20, This hard wood plank is laid on with a good | tudinal sills, by screw bolts, a piece of felt being interposed 
bers ; { cross timbers; then sand, or finely screened gravel, is beat or | thick bed of tar —the upper surface of the soft wood being | between the base of the rails and the timber. The outside screws 
er a i packed underneath the lekgitedion! timbers, until a base or bed | scraped clean—and nailed down with two shilling nails, these nails | have square heads, but the inside screws are made with counter- 
cross 1s made for them to rest upon, perfectly firm, solid, and compact. | being driven in two parallel rows 2}in. and 5hin. apart on each | sunk heads, on account of the flanch of the wheel. They vary in 
: into The packing being carried on by two men, working on the | timber, so as not to interfere with the bolts; the heads of the nails | length, according to the thickness of the hard wood, the scroll of 
gure. Opposite sides of each timber, so as to beat against each other. | are well punched in, to allow of planing the wood. The surfaces | the screw being very deep, to retain a firm hold of the timber. 


e beating is continued until no more can be beaten in at any ! of all joints and butts, and the whole of the bottom and sides of The outside screw is tightened, until the rail fits close to the 
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timber, the inner one is next screwed as tight as possible; a roller 
weighing about 10 tons is then passed two or three times along 
the rails, which is followed close by the screwing, and, con- 
sequently, the bolts are thus much more firmly screwed than could 
be done > any screw-driver alone. : 

As shown in Fig. 4, the rails have a slight bevel inwards. The 
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width, or gauge of the railway, is 7ft. 24in. from centre to centre 


of the rails; and the width, between the centres of the inside rails, | 


is 6ft. On an examination of the details of this plan of forming a 
railway, it will be seen that, except in the piling, it does not 
materially differ from the principle of the old wooden railways, or 
from some of the wooden railways laid down in the United States. 
The plan of using piles, however, constitutes the difference in 


Until the embankments are paey consolidated, Mr. Brunel 
does not fasten the longitudinal timbers to the piling; although, 
out of twenty-two miles laid down upon this principle, there are 
only two mike upon which this has been obliged to be left un- 
finished. The stiffness of the timber in such cases, as in the old 
wooden or American railways, forms the support to the wheels; 
but Mr. Brunel's rails and cross timbers being so firmly united 
together, constitute a more firm railway than either the old wooden 
or any of the American railways that we have seen described. The 
whole of the timber is Kyanised, the consumption of pine timber 
per mile is about 420 loads, and forty loads of hard wood, six tons 
of iron bolts, and 30,000 wood screws, per mile of railway. 

The result of the trial, made upon a portion of this railway, has, 
we are informed, been most satisfactory, both as to its stability 
and to the firmness with which it supported the locomotive 
engine and carriages. 


Several correspondents have asked us for particulars 
of the more recent engines used on the Great Western 
| Railway. We dealt with these pretty fully in “ Links in 

the History of the Locomotive.’ As, however, these 
| articles may not now be generally accessible, we repro- 
| duce the information we published in 1882 :— 
| ir Daniel Gooch had designed and constructed in 
| 1846, the Great Western. It was followed by others of the 
same type, as will be seen by the annexed tables, for which 





| tendent of the Great Western Railway. They had cylinders 


| 8ft. in diameter, four leading wheels arranged in a group 





























| we are indebted to Mr. Dean, the locomotive superin- | P 


18in. diameter by 24in. stroke, a single pair of driving wheels | Antiquary 


In 1855 Mr. Gooch put another type of engine known 
as the “Abbot” class on the road. These engines were 
named, with one exception, after Sir Walter Scott’s novels 
or characters in them. They were, it will be seen from 
the skeleton diagram, intended to be to some extent 
coupled “ Almas,” being designed on the same genera] 
principles, but they had two pairs of 7ft. driving wheels 
instead of one pair of 8ft.wheels These were, we believe 
the largest driving wheels ever coupled. Only ten of 
these engines were built. They were not successful and 
have not been perpetuated. The following table gives their 
performance :— 


Broad Gauge Engines—‘‘ Abbot” Class, 
ce 





Total 
Mileage 
before 
renewal, 


Date. 


Name of engine. Builder. 


Condemned 


Built. or renewed. 





Stephenson Feb. 1855 Dec, |1872 
ar. Sep. (1876 
Nov. | ,, 
June |1872 
\1876 
ae 
Oct. | ,, 
Nov. | ,, 
June | 


Lalla Rookh ... 
Ivanhoe... ... 
Robin Hood ... 
Rob Roy... 
Waverley 
Cceur de Lion 


430,649 
523,862 
529,374 
151,952 
516,256 
592,398 
404,183 
520,824 
475,816 
526,458 


” 
” 
” 
” 
” 
” 
” 


April, 
May | 





” 
” ” 


Abbot .. _.. June | 
Red Gauntlet 


” 
” 





July 

















Capacity 2700 Calls. 
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principle between those plans and that of Mr. Brunel, and it 
certainly is a most important difference. We have before 
remarked, that in the old wooden railways, and in those of 
America, the consolidation and firmness.of the base of the railway 
depends upon the action of the weight of the carriages, and of the 
weight of the timbers and sleepers. Mr. Brunel goes beyond this, 
he employs the retaining power of long piles driven into the earth, 
to hold down the rails and sleepers; and relying on the retaining 
power of these piles, he throws an upri it vertical strain, or 
pressure, against the base of the rails, to counteract the effect of 
the weight of the wheels of the carriages upon the rails. This is 
the principle of his railway, and it is necessary, for the perfection 
of this plan, that the timbers should be packed up, until they are 
considerably strained or sprung, or until they havea considerable 
pressure upwards; the whole stability, or superiority, of this 
railway, over other wooden —-. *- therefore, depends upon the 
retaining power of these piles. r. Brunel calculates that he 
throws a pressure upwards, against the base of the longitudinal 
timbers, equal to about one ton to the foot forward; which will 
be nearly equal to one ton per square foot, or three tons for each 
3ft. length of rail. The weight of a stone block, containing four 
cubic feet, is only about equal to a quarter of a ton, which will 
be the pressure for each 3ft. rail. The relative pressure, there- 
fore, on the base of the support of each 3ft. of rail, is much 
a in Mr. Brunel’s plan than in the common stone 

locks. But we have previously seen that the force of impact of 
the stone block in forming the seat is equal to two tons; and 
therefore if these calculations are correct, and Mr. Brunel’s piles 
are capable of sustaining a pressure of one ton upon each foot of 
rail, the relative degree of consolidation of the material forming 
the support for each rail is as 3: 2 in favour of Mr. Brunel’s plan, 
so long as the — retain their hold of the ground. This calcula- 
tion gives, reckoning one ton for each foot of rail, a pressure upon 
each pile equal to thirty tons, without taking into account any 
vertical pressure upon the cross timbers. 
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GREAT WESTERN LOCOMOTIVE, 


1855 


but not in a bogie, and a pair of trailing wheels; 21 square 
feet of fire-grate divided into two portions by a transverse 


mid-feather, over the top of which the grate furthest from | 


the foot-plate was fired; and 153ft. of fire-box surface and 
| 1800ft. of tube surface, made up of 305 tubes 2in. diam. 
| and 11ft. 8in. long. As first constructed, all these 
| engines had small pistons coupled to the slide valves to 
| take some of the pressure off the faces; but the links and 

pins could not be made to last, and the scheme was 
| abandoned. The driving wheels had no flanges, and the 
| crank shaft had a bearing in the centre between the 
| cranks to take longitudinal but not vertical strains. The 
| guide bars were two in number for each cylinder, arranged 


 £ 
== 37. 5 Total Waght 


The Lord of the Isles, which was exhibited in the 1851 
Exhibition, was still running in 1882 with the original 
boiler, the total mileage being 789,309. 

The fastest trains upon the Great Western system were 
the 11.45 a.m. and the 3 p.m. from Paddington; the latter 
made the journey to Plymouth, 246 miles, in six hours, 


| including stoppages; the speed of these trains averaged 53 


miles per hour between London and Swindon, including 


| starting and stopping and running through Didcot at 
| reduced speed, the distance being 77} miles, and the time 


| occupied 87 minutes. 


| @ block crosshead, the end of the connecting rod being | 
| forked, the jaws receiving the crosshead between them; | 


| the guide bars were far enough apart to permit the play of 


a skeleton diagram of one of these en 
dimensions. 

It will be seen that the annual mileage of these engines 
has been very high. Thus, the Sebastopol was at work 


gines with the leading 


ears, or 26,343 per annum. Considering the exceptionally 
high speeds at which these engines have been run, we 





even of the very best modern engines. 


the connecting rod. The valves were worked by Gooch’s | 
fixed link, too well known to need description. We give | 


| 
| 
| 
| 
| 


for twenty-five years, and averaged 28,286 miles per | among the most economical ever run. 
annum. The Lightning ran 816,601 miles in thirty-one | Mr. Gooch carried out elaborate experiments with them to 


| 


The 11.45 a.m. was usually made 
up from London of one eight-wheeled luggage van and 


, : | four eight-wheeled first and second-class composite car- 
| one above and the other below the piston-rod, which had | 


riages, and the weight may be taken as follows :— 


Tons, Cwt. 
ing order, 


Engine and tender in full work 
2700 gallons water 

One eight-wheeled van... ... 

Four eight-wheeled composites 


5 18 
16 0 
88 0 


Total ... ... 169 18 


It is a noteworthy fact that these engines appear to be 
Many years ago 


\ empty 


ascertain what their performance was; for details we may 
refer our readers to Mr. D. K. Clark’s “ Railway 


believe it will not be easy to cite a better performance, | Machinery.” The following revised table from Clark’s 


“ Rules, Tables, and Data,” will be found to contain 
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a 
: no matter. The experiments were made as far 
interes 1850 with the original Great Britain :— 








— | Weight of steam per LLH.P. per | Total initial 
lActual ratio} a ‘ellen. oi |pressure at time 
Notch. of | $< | sf cut-off 
| expansion. | As cut off. | As expanded. | per square inch. 
et % “ | 30°24 | 108 
+45 29°24 2 
wt | | 279 | 81°65 101 
” 90 | 25°72 | 24°86 102 
sd | 96-32 «| «28-86 87 
” 294 1°71 =| 22°70 | 104 
bth | orga | 1844 78 
" yt 20014 18°19 80 
” —— 
Averages : | , 
Jotch. 31°36 | 30°94 102 
a 26°02 | 24-36 95 
= os 21°24 19°78 87 


Wemay add that the pressure in the valve chest frequently 
exceeded that in the boiler, a result due to the momen- 
tum of the steam. The consumption of fuel seems to 
have been very low, not much exceeding 24 Ib. per horse- 
power per hour. 

Broad Gauge Engines—‘‘ Alma” Class. 














a Date. Total 

Name of engine. Builder. | | Cond ed| before 

| | Built. or ea, sanamak 

Alma... «. --| Rothwell |Nov. (1854 June 1872) 444,600 
Balaclava... «..| io |\Dec. |1854 Nov. |1871) 406,425 
Inkerman ss. a Mar. |1855.Oct. 1877| 650,220 
Merton... soe 9 April | ,, |Dec. 1872] 326,246 
i i May | ,, Sept. |1878| 605,701 
Eupatoria “se. seul ” ” ” \Oct, | 99 618,275 
Sebastopol... ...! - July ” ” 1880} 707,148 
Great Western G.W.R. |April |1846 Dec. 1870) 370,687 


1847 Oct. 1871) 607,412 


mee , 
Iron , > lo» April {1878| 816,601 


Lightning er ” 








” 
Great Britain... ... “a July |,, ‘Oct. (1880) 403,644 
Emperor... ... .-.| oa Sept. | ,, June /1873) 690,225 
ioe ‘ Nov. | ,, » 1876) 613,088 
i ere ” ” 9 Aug. | 99 | 727,300 
ORE 2... it June |1848,Nov. 1877) 746,120 
Tartar ... ... ...| om July | ,, Aug. 1876 731,817 
Dragon ... ... +. ae |Aug. »» |Dec. (1872, 670,757 
Warlock... -| [oa | oy ume 1874) 639,410 
nsx. as axe - Sept. | ,, |Nov. 1875) 711,908 
Rougemont ... ... ea \Oct. jo |Aug. (1879 772,401 
Hirondelle ... .. ee |Dec. | 5, May [1873 605,010 
Tornado... ... .. z. |Mar. |1849 Mar, (1881) 688,000 
Swallow... ... ...! és June | ,, |Aug. (1871) 569,232 
eae bs jAug. | ,, Nov. |1871) 569,893 
Prometheus ... ...| ve |Mar. (1850 June {1870 538,025 
ee ee ‘ June | ,, Dec, (1880) 722,458 
Eetafette... ... .. + Sept. | ,, June (1870) 504,544 
RE Socks: eee 9‘ op ee », (1871, 461,344 
Amazon ... A \Mar. 1851 July (1877 729,840 


Lord of the Isles, - 
built 1850, com- ” | 
menced work July ‘i | 
alee malities e July /1852 Still at} work. 


! 


It only remains to be added that the work of conver- 
sion was accomplished without the smallest hitch or 
accident on Saturday and Sunday, and on Monday the 
ordinary traffic was resumed on the narrow gauge. We 
cannot conclude without expressing our thanks to Mr. 
Dean, Mr. Trench, Mr. Voss, and other officers of the 
company, for valuable and interesting information sup- 
plied with the utmost courtesy. 








H.M.8. ROYAL SOVEREIGN. 


On Saturday the annual visit of inspection of the 
Lords and Commons was paid to Portsmouth Dockyard. 
A well-arranged programme had been prepared by the 
Admiralty, and the large party of visitors invited had no 
reason to complain that they had not enough of sight- 
seeing. The chief interest, however, centred in the 
Royal Sovereign, by far the most powerful, as she is the 
largest, battleship in existence. By shutting some of the 
water-tight doors the ship was divided into two portions. 
As almost everything in her is in duplicate, it was 
possible for two parties to be shown over her at the same 
time without confusion. 

Our supplement this week has been enlarged from a 
very admirable photograph of the ship by Messrs. 
Symonds, of Portsmouth. The engraving does all that 
an engraving can do to convey an idea of the general 
characteristics of this superb vessel. 

She is the first out of eight great battleships laid down 
under the Naval Programme of 1889. She was floated 
out of dock by Her Majesty the Queen on the 26th 
of February in last year, and will hoist the flag of 
Admiral Fairfax upon Tuesday, the 31st instant. It is 
with considerable satisfaction that we employ the term 
battleship in our description of this mightiest and most 
effective of all modern fighting machines. For she is a 
“ship” in every sense of the word. No longer are we 
compelled to resort to such appellations as “ironclad ” 
or “ floating battery,” in order to convey an idea of the 
appearance and attributes of our ships of the line. A 
single glance at the Royal Sovereign, as she lay on 
Saturday, happily situated for comparison, closely 
contiguous to the Howe, was sufficient to show the 
immense improvement which has been effected in greatly 
Increased freeboard, amounting to no less than 9ft. 3in., 
in vastly improved gun command, the centre line of the 
main ordnance being 23ft. above the water-line, against 
19ft. 9in. in the Howe, and in the very considerable re- 
duction of top hamper upon the flying superstructure, 
this last point calling for exclamations of surprise and 
pleasure on the part of many of the professional visitors, 
as they walked down to the vessel from the train; and it 
must not be forgotten that on going into action the 
various cowls would be stowed below, and ventilation 
secured through special apparatus provided for the 
purpose, by the fans. 

For the sake of easy reference, we append a short 


armament, steam power, coal capacity, speed and other 
points, remarkable in the Royal Sovereign, and, side by 
side, those found in the Admiral and Nile classes ; hence 
a recapitulation of these features is unnecessary now, 
except in so far as they have been modified or improved 
upon, from the original design, in the building of the 
vessel. It will be seen by the figures introduced in the 
column of remarks, that the displacement of the ship has 
been increased by 110 tons; as, however, the “ Admiralty 
margin ” in the new battleships admits of an elasticity of 
500 tons in respect to the measurement of the vessels, 
the increase alluded to is unimportant. The steam power 
under forced draught has exceeded, by 1000 indicated 
horse-power, that required to be developed by contract, 
and, under ordinary pressure, an excess of 400 indicated 
horse-power was obtained, the speed in both cases sur- 
passing that which was anticipated. 


Royal Sovereign. Nile,  Camper- 
a SS aa ee ee ee 380 « S845 .. 330 
Se ee ee 75 re 73 .. 68-6 
Draught, mean, feet ot loon een 27-6 o< Se se 28 
Displacement, tons .. .. .. «. «. 714,260 -- 12,500 .. 10,650 
board, feet... -- |= . te. 68 


“ fnatural’ 1: 49,400 1. 8,000 1. — 
Indicated horse-power } forced .. |. $14,000. 12,000 .. 11,000 


natural, knots.. — met ss 15 .. 
Speed fee athens EO tal See i CARRS tae 
Coalscarried,tons .. .. .. «os « 900 a 900 .. 900 
Coal endurance, knots .. .. .. .. 5,000 -- 5,000 .. 6,000 
Total weight of guns, tons .. .. .. 1,410 ee 1,085 .. 1,070 
Weight of auxiliary armament, tons .. 500 ‘a 185 .. 200 
Height of heavy guns above water, feet 23 oa 15 .. 19-9 
Length of oo “6 os ‘, on ee 250 eo 230 .. 150 
side armour, inches.. .. 18 ee WP <6 18 
Thickness { protectivedeck, inches .. 3 aa S us 8 
Total weight of armour and backing, 
including protective deck, tons .. 4,550 -- 4,400 .. 8,130 


Remarks. 


* As designed, 14,150. + Indicated horse-power as designed, natural, 
9000 ; forced, 18,000. Speed as designed, natural draught, 16 knots ; forced 
draught, 174 knots. 


The twin-screw engines, constructed by Messrs. Hum- 
phrys, Tennant, and Co., are of the vertical, triple-expansion 
type. .The three cylinders are respectively 40in., 59in., 
and 88in. in diameter. The Royal Sovereign is designed 
to carry 900 tons of coal, which are estimated to enable 
her to steam 5000 knots at 10 knots per hour. 

During the eight hours’ steaming under natural 
draught, on Tuesday, the 19th of April, her engines 
developed a maximum power of 9400 indicated horse- 
power, and a mean speed of 16°77 knots per hour was ob- 
tained. Unfortunately, however, the results were so good 
that, during the subsequent forced-draught trials, undue 
efforts were made to beat all former records. The runs 
were made right out to sea beyond the Nab and up 
the Channel. During the first three hours, under a steam 
pressure of 155 lb. to the square inch, and with a forced 
draught equivalent to a water pressure of 16in. in the 
stokeholds, a mean of no less than 13,812 indicated 
horse-power was obtained, the maximum _horse-power 
reached being actually 14,000. In the fourth hour further 
efforts were made which resulted in a leakage at the ends 
of many of the boiler tubes, and the forced draught had 
to be at once taken off and the speed reduced. But 
from careful bearings taken off known headlands, and 
checked by other calculations, it was ascertained that a 
mean of eighteen knots speed had been attained during 
the three hours. We understand that the trifling damage 
sustained to the boilers during the fourth hour is now 
rapidly being made good. 

The armament of the Royal Sovereign—as we have 
already stated in the columns of THE ENGINEER—con- 
sists of four 13}in. 67-ton guns mounted en barbette in 
pairs, and firing a projectile weighing 1250]b., with a 
powder charge of 6301]b.; ten 6in. 100-pounder quick- 
firing guns; sixteen 6-pounder and nine 3-pounder quick- 
firers, eight small machine guns, and two 9-pounder field 
guns. The ship is also fitted with seven torpedo tubes, 
three of which are submerged. The number of torpedoes 
carried is very large; they are of 18in. diameter, and the 
fighting head will contain 220 lb. of gun-cotton, sufficient 
to destroy the largest ironclad if exploded beneath it. 
Singular to say, none of the torpedo tubes are capable of 
being trained right or left; they have a permanent 
depression of 2 deg. or 3 deg., but are rigidly fixed in their 
stations. The submerged tubes are singular-looking 
contrivances, making their exit from the ship 12ft. 
below the surface of the water. When a torpedo 
is to be fired from them the front port is opened, 
which lets the water in around the front of the 
torpedo. The other end is, however, closed, so that 
it is only necessary to shut the outside port when the 
torpedo has gone, and the little water inside is imme- 
diately pumped out. The fixed torpedo tube with a sub- 
stantial port is, of course, much safer than the ball-and- 
socket tubes, which could be trained. An accident to 
one of them at its junction with the ship might occasion 
a disastrous leak. 

The 67-ton guns are weapons of great bullistic power. 
Their muzzle velocity is 2016 foot-seconds, and penetra- 
tion into steel, at 1000 yards, 21:3in. The cost of one of 
them is approximately £13,000, and the value of a single 
round of ammunition £114. They are worked by hydraulic 
gear provided by the Elswick firm, which is placed 
immediately beneath the guns and within the armoured 
redoubts. The hydraulic gear has special horizontal 
engines for actuating it immediately behind the bar- 
bette. The guns admit of 13 deg. elevation and 5 deg. 
depression—on the beam. When firing direct ahead or 
astern no depression can, of course, be given. There isan 
automatic safety arrangement, which forces the gun to a 
point-blank position as it passes the line direct ahead or 
astern, in the event of its having been depressed when on 
the beam. Thirty degrees of training can be given abaft 
the beam line to the forward guns, and the same extent 
of training to the after guns in the opposite direction. 
This gives an arc of 240 deg., round which the guns can 
be swept in 31 sec. In fact, the ease with which these 
monster weapons were manipulated on Saturday was 
most striking. They rose and fell, together or indepen- 
dently, like the antenne of a gigantic cockroach, and 





table giving the principal features as to dimensions, 


swept round from quarter to quarter in the most awesome 





manner, not a sound being heard from the bridge as we 
looked down on them. The rapidity of firing with these 
guns is one round in 2? min. 

The 6in. guns require special notice. They, too, 
possess very powerful ballistic properties. Their muzzle 
velocity is 2150 foot-seconds, and at 1000 yards range 
they will penetrate 9in. of steel. The approximate cost 
of each is £1600, and the value of a single round of 
ammunition £12. The powder chambers are constructed 
for 16lb. of cordite, the charge which will eventually 
become the service one of this gun. But at present gun- 
powder is used in them. The projectile weighs 100 lb. 
The number of aimed rounds that can be got off per 
minute is seven. The mountings of the between-deck 
6in. guns, of which there are four, are somewhat similar 
to those of the auxiliary batteries of the Nile and 
Trafalgar. The carriage consists of a 6in. circular 
shield, which revolves within a 6in. sponson port, the 
edges of the port being turned in to embrace the circum- 
ference of the shield, as it revolves on a ring of live 
rollers below. The gun rests on trunnion boxes, con- 
structed for its cradle upon the revolving carriage. The 
running-out spring and the recoil cylinder are not in one 
line beneath the gun, as in the 4°7in. quick-firer, but the 
former is placed upon the breech of the gun and the 
latter below. There are eyes upon the top of the gun, 
by which it can be slung in chains, lifted off the 
carriage, and run in to be housed inboard, when the ship 
is at sea. This is done by a diagonal overhead railway 
and an endless chain and winch with the greatest ease 
when necessary. The gun is trained and elevated on 
either side by hand-power, and there are two firing 
levers actuated by pistol- grip handles on either 
side, so that either of the two gunners belonging to 
the crew, who stand on little platforms beside the 
guns, behind the sighting holes, can fire, as required, by 
electricity. But they cannot both fire simultaneously, 
as a safety switch just in front of the trunnions is actuated 
by a bar which throws the circuit over to one side or the 
other, so that when it is closed on one side there is a 
break on the other. The percussion firing gear, which is 
only intended to be emplcyed when all the circuits fail— 
of which there are three—is most ingenious, and con- 
sists of a small sort of cocked-hat-shaped trigger gear 
which engages with a shoulder of the “striker” when “in 
action,” and holds it back. It is put in action by a very 
simple adjustment. A lanyard can be attached so as to 
pull on either side. The sighting arrangements are 
rather complicated. The sights are adjusted upon long 
bars which are considerably higher than the gun on each 
side. They work with lever gear and little elevating ares 
exactly corresponding with those of the gun, and as the 
gunner keeps the sight on the object, through the sight- 
ing hole, the gun is elevated to the same degree. 
Eight men are required for the gun’s crew, who are 
all protected within the armoured casemate, having 
the 6in. sponson plates in front of them, and 2in. 
armoured screens on either flank and behind them. The 
doors and hinges are also of armour plate. The 
ammunition is brought up through the deck, within the 
casemates, by armoured trunks from the magazines 
below. The 6in. upper deck guns are protected in the 
ordinary way with large 3in. shields, and their firing, 
sighting, and elevating gear are the same as in the 
others. If the supply of ammunition could be kept up, 
the weight of metal that could be thrown by the 
whole armament of the Royal Sovereign would be some- 
thing amazing. Between four and five tons could be dis- 
charged in one minute! But there is little doubt that in 
action things would be worked very differently. Going 
through the manipulations of loading and firing with a 
beautifully oiled gun, with the ship alongside a wharf, 
and blazing away into the enemy with a gun clogged 
with powder, and all its parts burned and heated, are 
two very different things. There is little doubt indeed 
that firing would have to be conducted with the greatest 
possible caution under conditions of actual service, or 
half the guns would be “out of action” before the 
engagement had lasted half an hour. 

The interior and cabin fitments of the Royal Sovereign 
are excellent. The men’s berthing places, and the officers’ 
quarters, are as comfortable as it is possible to make 
them; and there seems to be plenty of ventilation. It 
was rather hot below the armoured deck, but when the 
ship is under weigh, and the fans all at work, we suppose 
there would be plenty of “tinned air,” as the sailors 
callit. The admiral’s, captain’s quarters, and the ward- 
room, are very handsomely fitted with bird’s-eye 
maple and other light woods. A tesselated pavement has 
been applied to many of the lavatories, passages, and 
other situations on board, with capital effect. It is good 
as a foothold, and not slippery. There are 800 electric 
lights on board, and thirty miles of electric wires. 








NaVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Engineers: Henry Abbott, to 
the Rodney ; Henry J. Turner, to the Arethusa ; Alfred Hart, to 
the Mersey ; George Pascoe, to the Icarus; Quentin W. King, to 
the Serapis ; John D. Rees, to the Thames; and George Ramsay, 
to the Forth, to date May 2lst. 


TRANSPORT BY WATER IN THE UNITED STATES OF AMERICA. 
—A census bulletin just issued at Washington gives some 
remarkable statistics relating to transportation by water in the 
United States. This, says the Times, is the first occasion on which 
the Census-office has undertaken to gather, compile, and publish 
full statistics concerning all classes of transportation by water, and 
the totals given are indications of the importance of the industry 
and the success made in reporting it. It appears that the trans- 
portation fleet of the United States at the beginning of 1890, with 
the exception of canal boats, numbered 25,540 steamers, sailing 
vessels, and unrigged craft, whose gross tonnage was 7,633,676 
tons, and whose estimated commercial value stood at 215,069,296 
dols. Other totals show that during the preceding year the 
freight movement by the whole operating American mercantile 
fleet amounted to 172,110,423 tons of all commodities. Other 
figures show that the number of persons of all classes employed 
to make up the ordinary or complementary crews of all operating 
vessels of the United States, exclusive of pleasure craft on the 





Atlantic coast and Gulf of Mexico, numbered 106,436, and that the 
total amount paid out in wages was 36,867,305. 
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GAS ENGINE AND PUMPS, TEIGNMOUTH WATERWORKS 
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TEIGNMOUTH WATER SUPPLY. 


THE water supply of Teignmouth is obtained partly by 
gravitation and partly from a well. The steam pumping 
plant originally in use proving too small for the requirements 
of a grow ng seaside resort, it was decided to enlarge the 









































plant, and also to deepen the well and increase the water 
supply. Mr. G. Crow, the borough surveyor, having made 
careful inquiries as to working expenses, &c., decided on gas 
engines as being the most satisfactory motive power for the 
purpose. Owing to the very economical results obtained from 
gas engines worked by means of gas made on Dowson’s 
principle, it was decided on using one of these gas producers 
in preference to gas taken from the town mains. The results 
have fully justified the course adopted, as in January, 1890, 
Mr. Crow made some experiments which showed that with 
the gasengines and Dowson plant, he was raising the same 
quantity of water with 4cwt. of coal that he formerly did 
with 25 cwt. At Shaldon station, where there is a modern 
steam engine pumping plant belonging to the Teignmouth 
Corporation. The cost is 3}d. per 1000 gallons lifted 200ft. high, 
whereas with the gas engine plant, the same quantity is, we are 
informed, lifted 400ft. at a cost of 3d. The well from which the 
water is lifted is 9ft. diameter by 82ft. deep, and a bore-hole 
is carried a further 250ft. down, making the total depth from 
the ground level 332ft. The geological formation is con- 
glomerate with occasionally thin strata of red sandstone, 
and the well therefore is unlined, except a depth of 38ft. from 
the surface which is lined with brickwork and cast iron 
cylinders. In order to protect the water from the slightest 
impurity through the oil, or dirt from the machinery, a dry 
well 9ft. in diameter by 56ft. deep has been sunk 13tt, away 
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from the wet well. This well is lined throughout with 
strong cast iron tubbing, and a suction pipe supplies the 


| pumps, as shown on the accompanying plan. 


There are two sets of three-throw deep-well pumps in use, 
one set 5in. diameter by 15in. stroke, delivering 3300 gallons 
per hour against a vertical head of 420ft.; and tke other set 
Yin. diameter by 24in. stroke, delivering 13,000 gallons per 
hour against a vertical head of 190ft. The smaller pumps 
on account of their high lift are made on Pearn’s patent 
system, by which externally-packed rams can be used in place 
of buckets, and still keep the pump rods in tension. The 
pump rams and valves are all of gun-metal, and suitable 
doors are provided for easy access to the valves. The barrels 
are all mounted on cast iron base plates, forming the suction 
passages. The pump rods are of steel, guided throughout, 
and the overhead gear is of very fine and massive design. 
The pump shafts are of mild steel, bent out of a solid bar by 
hydraulic pressure, and the connecting-rods are of wrought 
iron with massive marine brass bearings. The lower ends of 
the connecting-rods fit into cast iron uy a which work in 
bored cast iron guides, which are firmly bolted to cast iron 
beams fixed in the well. Strong spur mortice wheels are 
keyed on the pump shafts, and by a simple clutch arrange. 
ment either of the gas engines can be used for driving either 
or both sets of pumps. The entablature is of strong design, 
and spans the top of the well. A ladder goes from top to 
bottom of the well, with stages at suitable intervals. The 
larger pumps used for supplying the low-level system have to 
force the water through 440 yards of 8in. main, and the 
smaller pumps force the water through 880 yards of 4in. main 
for the high-level water supply. 

The gas engines, which are in duplicate, are of the well- 
known Otto type, made by Messrs. Crossley Brothers, of 
Openshaw, Manchester. They are of 16 nominal horse-power, 
and are made specially suitable for working with either 
Dowson or coal gas. The Dowson plant is placed in a small 
annexe close to the engine-room, and the whole arrange- 
ment, as will be seen from the accompanying plan, is 
exceedingly neat and compact. 

The cost of attendance for a plant of this description is 
exceedingly small, and recent experiments mentioned by us 
some time ago show what unprecedentedly economical results 
may be obtained from gas engines and Dowson gas. 

The work was carried out under the superintendence of 
Mr. G. Crow; and Messrs. Crossley Brothers, Manchester, 
were the engineers and contractors for the gas engines and 
pumps. 








CuHicaco EXHIBITION, 1893, — The Royal Commission have 
appointed a Photographic Committee, consisting of Captain Abney, 
Francis Cobb, James Dredge, G. Davison, Colonel J. Gale, H. P. 
Robinson, and Sir Henry Trueman Wood, to form a collection of 
photographs, representative of the best work which is now being 
done in this country, both by amateurs and professionals, for the 
photographic department of the Chicago Exhibition. The pictures 
lent for this purpose will be transmitted to Chicago and brought 
back thence free of charge to the exhibitors, and the Royal Com- 
mission will also entevtae their care while they are in the Exhibi- 
tian. The Committee propose to send an invitation to a limited 
number of photographic artists, and hope to be able to get together 
a collection which will be worthy of the present advanced condition 
of photographic art in England. Pictures will only be received 
from those to whom invitations have been addressed. In addition 
to this selected collection there will be many photographs sent by 
exhibitors at their own cost, and for these space will be allotted 
in the usual way. The new building which is now in course of 
erection for the head-quarters of the British Royal Commission 
will be generally characteristic of the best type of English half 
timber houses of the 16th century, of which there are so many 
good examples still extant. It is proposed to use terra-cotta 
somewhat largely in the lower storey, with red brick facing and 
mullioned windows, so that the building may be a typical example 
of an old English house. The upper portion will be of half timber 
construction, with overhanging and eg J gables, The site 
is one of the best in the grounds of the Exhibition, immediately 
facing Lake Michigan, and as the new building will be seen from 
all points, each facade will be treated architecturally. The 
plan forms three sides of a quadrangle, with the open 
side next the lake enclosed by a raised terrace with orna- 
mental balustrading. The centre on the front or inland side 
will be recessed, with steps leading from both sides up the covered 
portico, which will open into a large central hall. Off this will be, 
on one side, large eos and reception rooms, and on the other 
the secretary’s office and the other rooms required for the work of 
the Commission, On the first floor will be a large suite of rooms 
and offices. It is intended to fit up all the principal rooms with 
wall panelling and elaborate ceilings, after the manner of some of 
the best English country houses. The plans and designs for the 
whole building have been prepared by Colonel Robert W. Edis, 
F.S,A., of Fitzroy-square, the honorary architect to the Royal 
Commission, and the whole of the internal fittings and furniture 
will be executed from his designs by Messrs. Johnstone, Norman, 
and Co., of New Bond-street. The foundations of the building are 
being commenced, and the superstructure will be pushed forward 
~ 30 all speed, so as to be finished complete for the opening in 
av next, 
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«QOTTO” AERIAL ROPEWAY, MESSRS. TATE AND SON’S SUGAR WORKS, SILVERTOWN 
MESSRS. COMMANS AND CO., LONDON, ENGINEERS 
In February, 1889, we assumption made in the 
illustrated and described prize essay that a ship 
one of these ropeways as of thesize of the Royal 
employed for the trans- é Sovereign was necess- 
rt of coal. The very arily unwield yand com- 
wide application of these plicated in comparison 
gérial lines is gradually with asmallerone. He 
beginning to be appreci- dwelt on the defence of 
ated in this country. ports by ships specially 
Theaccompanying illus- attached to the ports 
trations show one of themselves, and kept up 
them as arranged and locally. He pointed out 
constructed forthe trans- ; ty how much local energy 
rt of sacks, barrels, i __| y . and assistance would be 
and boxes, for Messrs. , | fi called out in support of 
Henry Tate and Sons, | Ny Yet: p4 such a system, which 
the well-known sugar 1 avo MAS 7\\ had been found success- 
yefiners, for theirrefinery ——— [Ee aK Wa) ful when tried. Major 
at Silvertown, by Messrs. a Clarke, R.E., observed 
Commans and Co., of that some of the ports 
Gracechurch - street, ™ i he and coaling stations had 
London, the makers of 5 been rated out of pro- 
RR, the “ Otto ” lines in this portion to their value 
country. The line was in the prize essay. For 
required to connect the example, Dover, whose 
top of a large warehouse defences were now far 
with the wharf, and to beyond what was 
be so arranged as not necessary. He quoted 
ghout with to interfere with the a remark of the Duke 
upplie shunting of trucks and of Wellington that the 
seit 4 general traffic in the defences of Dover would 
mps in u yard below, and the be valuable if an 
3300 gall » employment of an exist- enemy tried to enter 
e oF pe ing one-storeyed ware- England there, but he 
eiliaes ie house on the wharf side. did not think that he 
Her pu - The line is capable would so enter, and also 
o's Ga of transporting, if if he had landed and 
saa ie on necessary, 500 bags, or tried to leave England 
sion ~ 50 tons, of refined sugar at Dover, but he did not 
nd suitable per hour. To secure think that he would 
The ba " this special means had aa: aaa: So again, 
the su a to be adopted to enable Madras had no claim 
hrou oy the goods to be quickly — to be put in the same 
ive de - loaded and unloaded rank as Singapore, 
solid ic with as little handling UNLOADING STATION, WHARFSIDE which stood pre-eminent 
of wrou ht as possible. ee in importance. He 
am ata The height of the floor or loading station is 20ft. above the The trade routes laid down, with their coaling sta- , next spoke on the enormous differences in the estimates made 
sh work in level of the yard; four sacks are transported at one time, | tions, were criticised. It was suggested that it was a | for the defence of any port, by different men both speaking con- 
> cast iron making a load of some 9 ewt., including the carrier. The | mistake to have a coaling station at the Falkland Is- | scientiously, but starting on different conceptions as to the 
wheels nn sacks, after having the rope sling placed round them, are lands. If it were found necessary to coal near Cape Horn, | functions and requirements of the port. He gave as an 
h ara hoisted by means of a small hydraulic lift, sufficiently high | he thought that it might be done by means of colliers, or ' instance two estimates for the same port of £340,000 and 
ving either to enable the sling to be passed £20,000, made by different men. 
yng desi over the hooks of the patent carriers. He said that Naval authorities often 
“ed to ~ The lift is then lowered down to the complained justly of money spent on 
aia Mh floor level again, leaving the sacks land defences, but he thought that 
em Boos hanging freely suspended from the they ought to be asked in the first 
ot ae carrier. The loade carrier is pushed instance for their views as to the 
f4in be by hand off the shunt rail on to the functions of any port, so that a scale 
tac carrying rope, the grip at the same might be arrived at before spending 
the wall time being thrown into gear with money. History, he thought, was 
rothers. of the hauling rope. On the arrival of the only safe guide as to what might 
>rse-power the load at the wharf or unloading be expected, and what was necessary 
ith vither station, the grip is automatically to carry it out. Such questions as 
vag : released from the hauling rope and the defence of the Thames would 
pti i the carrier pushed round on the shunt be simplified by first definitely ia- 
a ee 3 rail ready to be picked up by the quiring the feasibility of an enemy 
5 plan, is 3 hydraulic cranes and lowered directly entering it at all. 
eription is § into the barges alongside. _By this Admiral Colomb said that he had 
ned by us means @ great saving of time “and been credited for wishing to do away 
ate y he labour is effected. After unloading, with all land defences, to an extent 
ostlts the empty sling and carrier is returned which henevercontemplated. Hecon- 
Aenna tt to the shunt rail, thrown into gear fessed that at one time he had urged 
ss chesher 4 with the hauling rope, and taken back that theyshould be placed in the hands 
ines and to the loading station. of the Navy, because he thought that 
e 3 From the two views the general they had been enormously overdone, 
method of working will be clear. and he felt confident that this fault 
The unloading station, it will be seen, would be remedied if the Navy had 
sidin Sikie is built in the form of a deck or plat- the control of the expenditure. Since 
lan Aiea form some 18ft. high over the roof of the subject had been ventilated, how- 
jale, H. P. the existing wharf warehouse, and ever, he had met with so strong a wish 
ollection of thus in no wayinterferes with the use to take a sound view of coast defence 
now being of this building. by military authorities in all quarters, 
ls, for the There are now, we are informed, that he was inclined to leave the 
he pictures 4 over 500 of these lines at “work in matter in their hands and to keep 
id brought e different parts of the world, so that the Navy to their own work afloat. 
toyal Com- a there can be no longer any doubt as With regard to coast defence, he 
ihe am ra i to their efficiency, and there is little was satisfied that an enemy was 
st together : question that the more they become much more surely deterred from 
i condition Fi known in this country the more making an attack by the existence of 
e received ¢ they will be fppreciated, and enable a possible blow which they could not 
n addition ‘ im Many instances considerable measure than by fixed defences of 
18 sent by : economy to be effected in the trans- limited and known power. In short, 
be allotted G Port of goods. that some covering force was a more 
1 course of fe formidable element than local arma- 
cares 3 ——— ments. He held that certainty was 
agen be t a vital element in attack; thus ex- 
elle 3 COAST DEFENCE. perience showed that an inferior fleet 
facing and s aH would not attempt much when a 
al example 4 Tue afternoon of Wednesday, May superior one might eventually arrive, 
alf timber : 19th, was fixed for a discussion in unless there was a large margin of 
The site ; the theatre of the United Service time that could be depended on. 
mediately “1 Institution on the subject of the prize On the other hand, experience showed 
seen from : essay of the year, which was as follows: that a fleet which held the supremacy 
lly. The ne ‘‘ Maritime Supremacy being essential of the sea would be continually 
the open + for the general protection of the attempting operations. As was 
vith ye 3 British Empire and its Commerce, noticed by another speaker, the 
land se Be to what extent, if any, should our tendency is for the vessels of the 
is will be is Naval Forces be supplemented by inferior fleet gradually to be shut up 
the other a F.xed Defences at home and abroad, in various harbours. Admiral Colomb 
eo work of bs and to whom should they be con- did not understand Captain Craigie’s 
of rooms e fided.” idea that certain objects existed for 
poms with & Both Captain Craigie, the writer the attainment of which a whole 
of yoy: Ned Bei : ™~ rE essay, and Lieutenant force would be rege Nor did 
ns for the e yde Smith, who wrote an essa’ he consider that the Mediterranean 
W. Edis, - which was honourabl PnPrncen | LOADING STATION, WORKS WAREHOUSE trade route was to be given up for 
ho Royal ba take the view that fixed defences are & moment, more especially on a 
~ chon “s required by England not to resist prolonged and systematic , that some port might be seized on the mainland. This last system which assumed that England was to maintain 
ilding ate ¥ = but such attack as might be made by an enemy who | suggestion in after discussion was objected to as far too wild | her ey in the Mediterranean. Other speakers 
pee N re in some way slipped past our fleet and had the oppor- | a one to form an element in a regular trustworthy scheme followed. It may, however, be sufficient to close with 
pening in x unity of working mischief in a limited time. Captain Craigie | and as deliberately courting international complications of | the observation that it must not be supposed that because 


A 


considered that shore defence should be undertaken by the | the gravest kind. Colonel Moody spoke at considerable | the objections only are here given, the prize essay and that 
tmy, the Navy conducting the “floating”’ defence, consisting | length on the qualifications of the Royal Marines to perform | considered with it were thought badly of; for as a matter of 


of torpedo boats and armed local steamers. duties of coast defence. Admiral Long protested against the | fact, every speaker commended them most highly, while 
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TEIGNMOUTH WATERWORKS EXTENSION 


(For description see page 452) 
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speaking chiefly on the special points on which they differed 
with them. On the whole it is apparent that officers gene- 
rally are coming more and more to the same general view, 
namely, that the first essential in the defence of England is 
complete supremacy at sea. All else must be subordinate to 
this, which must include the defence of our commerce to & 
great extent; obviously the minimum being the supply of 
bread to the country. 


But according to your correspondent, if it were not for the action 
of the air and friction, the gyroscope would go on for ever. Why 
is it that the molecules are in a different condition from the 
molecules of the bullet? Your correspondent can probably set the 


— 
——: 


western shore. Would a 20ft. windmill of th 
look prettier, and be as cheap! It is a pity that 
velocities = not ~~ for ee istricts 
country. It is true that we have the Times givin, : 
pressure on Ben Nevis. But the Times gives, =~ Hand = 
velocities ; and there is such a range between 1 1b. per square — 
and 2 lb. oad square foot. Would that those who supply us am 
such results would give us velocities instead of pressures, = 
Southampton, May 23rd. GEORGE Hatuinay, 


e old ty 
records dn 


throughout the 


HOW A LOCOMOTIVE IS PROPELLED. 

Sir,—Mr. Macfarlane Gray will find that there is nothing wro, 
in Professor Greenbill’s diagram on page 390. As I stated in me 
last letter, Mr. Macfarlane Gray’s solution, in the general form 2 
applicable to direct-acting engines where the cylinder axis dogs Se) 


pass through the centre of the crank-shaft. It is also applicab| 
to beam engines, after having found the point B, as rolemes 
Greenhill ingeniously does, but not before. The following flows 


will, I think, make this clear :— 








A 


A is the crank-shaft of either a direct-acting or beam engine, K 
is either the crosshead or beam end; MN the path of the cross. 


kK NV 


head, not in a line with AK, as is usual. D is the beam main 
centre, purposely put so that DK is at right angles to MN, the 


| instantaneous direction of motion of K being the same in both 
| cases. In the direct-acting engine the - F K M is given, in the 
| beam engine the L DKF. In both cases A F is drawn at right 


} 


| 
| 


| whole thing straight to my mind, if he will give me a graphic | 
| delineation of the couple which balances the gravity effort. At | 
| present, his proof (?) is almost as conclusive as that of the technical | 


science teacher, who being pressed to explain why a top, spinning, 


Secondly, that land defence is needed | did not fall down, said, the reason is this—sketching on the black- | 
against such attack of a sudden character as may become | board. ‘‘ Let any portion A of the top want to fail down at the left- | 


possible, owing to any temporary gap arising in our system of | hand side, before it can manage to do so it is carried to the right- | 
naval defence. Thirdly, that owing to the enormous and | hand side, where it does not want to fall; the centre of gravity | 


pressing demand for our Navy afloat in time of war, coast 
land defence must necessarily be undertaken by our army. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions oj our 
correspondents. ) 





A PROBLEM IN GYROSCOPES. 


| satisfactory, but it is not good enough for 


; 
| 


Srr,—I am not the less obliged to Mr. Sharp for his reply to 
my question, that it is entirely unsatisfactory and unconvincing. | 


An explanation very similar will be found in man 
They all leave, to my mind, something wanting. 


ragrovine 4 beer base to the left. 
is true of 


ready to fall to the left, that heavy side is carried round to the | 


What is true of any portion A | 
e whole top. Just as it feels one side heavier and | 


right, and it wants to fall at that side ; but the top can’t fal] down | 
at one and the same time to the right and the left, so it does not | 


fall down at all.” This lucid explanation was deemed quite 
A TWIRLER. 


May 24th. 





WIND POWER. 
Smr,—In consequence of the successful attempt made by an 


text books, | electrical firm to utilise the power of the wind for lighting purposes 
ere is a link | Some attention has been given lately to 


in the chain missing. Let us suppose that we are dealing with a | the question of wind power generally, 


very small fraction of time; during that fraction the gyroscope will | and it may be interesting to put down 
advance a very little way indeed round the central support ; and we | again what horse-power can be got from 
may, for the purpose of argument, suppose that there is no motion | Windmills with the wind at different 
other than that of the rotation of the disc. This disc I show in | velocities. e 
section in the annexed sketch. Gravity, as shown by the arrow, is | 9g gave us the rules for finding the 
forcing it down. The distance from the centre of gravity of the | horse-po 
10in., and | that the power developed depended on 
| the square of the diameter of wheel, 


disc to the centre of support on the stand is, say, 
the weight of the disc 10lb. Will your correspondent show 
graphically where the couple of which he speaks exists? 

It is a fundamental truth of statics that a force cannot be 
equilibrated by any other single force unless the second is directly 
opposed in direction tothe first. Now, the upward reaction in the 
column is not directly in line with the first force, that is gravity. 
The downward effect of gravity can then only be balanced by two 
or more forces, one of which is in the pillar A. Where is the 
second force ? 

It can also be shown that if one force is balanced by two others, 

of which the first is the resultant, 
§ neither of the others can be identi- 
cal in amount with the resultant. 
But according to your correspondent 
the upward force in A is equal to 
the downward thrust on B. I can- 
not see how this can possibly be true. 
It may be true, but your correspon- 
dent has not convinced me that it 
can. 
’ The resistance to motion under 

‘ | the action of gravity of the disc I 

A take to be precisely the same in kind 
il as that which gives rigidity of path 
to a projectile. If, for example, a 

bullet is fired point blank from a musket, it will not reach the 
ground until it has traversed some hundred yards. The action 
of gravity on it finally makes it touch the earth. If its velocity 
were constant during its flight it would describe a right line 








sloping downwards from the muzzle; owing to the fact that the | 
| West Quay to take the speed of the wind, and he has just 


resistance of the air gives the bullet negative acceleration, it de- 
scribes a parabola. 
offered to a horizontal effort would be just the same—that is to say, 
none at all other than that due to the inertia of the bullet. 


centrifugal force, and under the action of gravity the bullet would 
describe a spiral, and ultimately reach the ground. The spiral 
would be a very complex cne if we allow for. the resistance of the 
air. If there were no such resistance, and the velocity of the 
bullet remained constant, it would describe a true screw. It would 
not go on for ever. 


e resistance to deflection from its path | 





Smeaton, of course, long 


wer. His experiments showed 


and the cube of the velocity of the wind. 
Rankine put the result in a more popu- 
lar form still when he said that a 30ft. 
wheel acted on by the wind moving at 
13ft. per second gave out one horse- 
power. Of course, those rules were for 
the old four sail wheels ; not the modern 
circular and uglier ones. But I have 
not heard that the modern wheels are 
more efficient, though safer, because 
better governed. 

The curve in the figure shows the 
horse-power for three wheels of 15ft., 
30ft., and 60ft. diameters respectively, 
acted on by the wind moving with 
velocities ranging between 0 and 35ft. 
per second. The three scales at the left 
side of the figure show the ee 
en by the three wheels. hen 
the velocity of the wind is known one 
has merely to look along the bottom 
line for it, see what horizontal line is 
cut by the curve above it, and trace this 
line along to the left, when the horse- 

wer is given above the particular wheel 
in question. When the wind is moving 
at 20ft. per second a 15ft. wheel gives out a little over ?-horse 
power, a 30ft. wheel 3°4, and a 60ft. wheel 13°1-horse power. 

While writing this letter I sent out one of my pupils to the 
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returned, and tells me that it is moving at 1150ft. per minute— 


| that is, 19ft. per second. A 60ft. wheel would comfortably give 
| out 12-horse power. About eleven o’clock this morning the velocity 

If we fired the bullet secured to a strong wire at right angles to | 
the gun, the bullet would describe a circle, the wire resisting the | 


was 1200. 

Last week the wind ranged from 1750 to 2300 per minute ; that 
is, 29ft. to 38ft. per second. A 30ft. wheel would give out 
10°7-horse power with the first, and a 60ft. wheel would give out 
43-horse power, while with the second velocity a 30ft. wheel would 
give out 23-horse power, and a 60ft. wheel 92-horse power. The 
baths here are to have the electric light, and will require a 
10-horse power engine as a generator. ey are situated on the 








angles to the instantaneous direction of motion of K; that is 
parallel to KD. In both cases also draw AE normal to KF. - 

For the direct-acting engine apply the general form of Mr, 
Macfarlane Gray’s method, or draw F parallel to A K, and Fi 
parallel to K D, cutting F Hin H. Join A H, cutting F K in(; 
then K C is to A C a maximum under the conditions imposed, In 
this case A F always keeps parallel to K D, while for the beam 
engine it swings as D K swings. Thus it is that a different con- 
struction is required, though the principle is similar. Join A D, 
cutting F K in B; B nowis utilised as F was before ; and it is clear 
this must be so, otherwise the length of the half beam would have 
no influence, B H is now drawn parallel to A K and E H to DK, 
A H is joined and produced to meet A Fin C. KC is to ACa 
maximum, under the beam engine conditions. The reasoning is 
evident if we remember that in the one case the angle F A K is 
constant, while in the other it always forms the supplement of the 
ever-varying angle D K A. 

I hope this is quite clear now; but if Mr. Macfarlane Gray will 
do as I have done, put together a few pieces of cardboard to form 
a beam, connecting-rod, and crank, he will see at once that the con- 
struction is correct, though of no practical utility, for the reasons 
I have already given. ANTHONY S. Bower, 

St. Neots, Hunts, May 2lst. 





GREAT WESTERN RAILWAY BROAD GAUGE ENGINE, 


Sirn,—We are sometimes told there is no place for sentiment in 
engineering ; but I think something akin to it has often been felt 
by young engineers when standing in the hall at South Kensington, 
by the side of the Rocket and Puffing Billy, and one is thankful to 
those men of a now past generation who have preserved from 
destruction these ancient engines. Cannot something be done to 
place in this museum of antiquities a broad gauge engine, say, of 
theGreat Britain class! I believe one is to be preserved at Swindon; 
but might not the directors of the Great Western Railway rescue 
at least one more from the scrap heap and present it to the nation, 
and thus earn the gratitude of unborn generations? This can be 
done now ; in a year it may be too late. Mr. Webb has shown us 
what the Rocket was; perhaps fifty years hence a future loco- 
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motive superintendent may, in like manner, resuscitate a broad- 


gauge engine. How much better to save him the trouble by 
preserving the real thing. J. A. K. 
May 24th, —- 


$1r,—Now that the broad gauge has been abandoned, the 
question arises as to the exact measurement of the gauge. It is 
usually called 7ft., but I have seen it in print 7ft. jin. Is the 
latter the exact measurement? Then 7ft. fin. is precisely 50 per 
cent. over 4ft. 8hin. Was the 7ft. fin. arrived at by accident, re 
by simply adding 50 per cent. to the narrow gauge measurement ' 
Probably some of your readers will be able to answer this somewhat 
interesting question. LAM. 
Stretford, near Manchester, James Ex 


May 23rd. 
(For continuation of Letters see page 462.) 
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RAILWAY MATTERS. 


Her Masesty has been pleased to confer the honour 
f knighthood upon George Findlay, general manager of the 
London and North-Western Railway. 


An electric elevated railway is to be established at 

Kansas City, Kan., the elevated railway company having been 

ted an ordinance permitting it to operate its line by electricity 
instead of steam. 7 ; 

In the Queen’s Bench Division on the 24th inst., Mr. 
Justice Wills gave judgment in the case of Pepperell v. the City 
‘nd South London Railway Company. His Lordship said he was 
nable to see that there was anything defective in the arrange- 
ae at the station, and therefore gave judgment for the defen- 
dant company with costs, 

Mr. G. H. TuRNeR, assistant general manager of the 

‘aJand Railway Company, has been appointed general manager, 
ley room of Mr. John Noble, who has been in weak health for 
some time. Mr. Noble has been added to the board of directors. 
The vacancy on the board caused by the death of Sir James 
Allport has Boon filled by the appointment of Lord Belper. 


A raLway across the Semeninges Isthmus is again 
the subject of a pamphlet by Mr. E. L. Carthell, showing vast 
saving of distances as compared with any other interoceanic route. 
Mr. Carthell, whose name is known in connection with other inter- 
oceanic projects, now proposes a first-class railway with specially 
constructed and equipped ports at either end to deal with the 
expected traffic, 

Mr. Tuomas Urquuart, M. Inst. C.E., for several years 
jocomotive superintendent of the Grazi Tsaritzin Railway, Tamboff 
Govt., Russia, has acce ted the — of general manager of the 
Nevskey Engineering orks, St. Petersburg. The works build 
locomotives, marine engines, and ships, having powerful rolling- 
mills and Siemens- Martin furnaces of large capacity ; all the material 
used in building being rolled off on the pase: re remises, and 
about 2000 men are employed, After a residence of twenty-four 
years in the interior on railways, this change will no doubt be very 
agreeable to Mr. Urquhart, as the climate of St. Petersburg is 
salubrious as compared with the south-eastern districts of the 
empire, where the heat in summer is excessive. For the present 
Mr. Urquhart’s address is Grand Hotel du Nord, St. Petersburg. 


Tue cable-driving engines for the power plant of the 
Broadway Cable Railway, New York, are being built by the 
Dickson Manufacturing Company, of Scranton, Pa. At the 
Houston-street station will be four simple, non-condensing 
engines, With cylinders 38in. by 60in.; and at the Fifty-first- 
street station two similar engines with cylinders 36in. by 60in, 
The Corliss valve gear is used, and each engine has a 24ft. 7 
wheel, built up of nine segments, and weighing 100,0001b. 
Engineering News says the frame of each engine is one large rect- 
angular box casting, extending from the front cylinder head and 
including the main pillow block. The weight is about 34,500 1b. 
The girders are formed in this frame, and have top and bottom 
slides of curved section, bored out from the end. ‘The crosshead 
slides are curved to correspond. The crank pin is llin. by llin., 
with a crank arm llin. thick on a main shaft 18in. diameter, the 
main bearings being 18in. by 20in. The power of the engines, with 
an initial pressure of 150]b, and a speed of sixty revolutions per 
minute, is rated at 1200-horse power for each of the larger, and 
1000-horse power for each of the smaller engines, 


ComMENTING on the mileage of English and American 
railway engines, Hngineering News says:—‘‘That English loco- 
motives sometimes make very large mileage, both per year and in 
total, is shown by the record of the Charles Dickens on the London 
and North-Western Railway, which has made the round trip daily 
between Manchester and London—with occasional exceptions for 
repairs—since 1882; and on September 10th, 1891, completed its 
millionth mile. This is, perhaps, truthfully declared to be ‘a feat 
without parallel in the annals of railway travelling,’ as few engines 
complete their millionth mile, and fewer still do it in nine years, 
or at the rate of 111,000 miles aa year. On the Pennsylvania 
Railroad, in 1885, the highest mileage which any passenger loco- 
motive then had to its credit was 780,182 miles. hovel had about 
500,000 miles to their credit for ten years’ service, and one had 
41,510 miles for oe eg | : or at the rate = 166,040 
miles per year. e average of all passenger engines that year. 
eens, a 45,936 miles—highest, 79,258—which is quite beyon 
any English precedent, and as several of the Western roads are 
far exceeding Eastern precedents in respect to locomotive mileage, 
it may be that some Western road bas a locomotive in its service 
which has made a million miles in ten years. The New York 
Central has not, and it is likely to remain a very exceptional 

rformance either in England or America until operating con- 
tions have radically changed.” 


AFTER about ten years’ working on a small scale in 
Europe, and some trials a dozen years ago in America, it appears 
that the Lamm-Francq hot water locomotive is to be tried as a 
new thing in the United States. Hngineering News says:—‘ A 
new style of steam motor is to be tried on the West Chicago- 
street Railway. Instead of an ordinary boiler the machine is 
said to have a receiver, char with water heated to a high 
temperature. This receiver is jacketted to prevent radiation, while 
a simple form of auxiliary heat, occupy’ng but asmall — assists 
in maintaining a steam producing standard of heat in the waterfor 
five to eight hours from one charging. Steam is generated as 
needed from this heated water, and passing into the cylinders, 
performs its work as in the locomotive. The motoris charged from 
a stationary boiler, the process occupying about two minutes, A 
run of twenty miles can be made without er the soft blast 
due to the compound system is expected to reduce the smoke 
nuisance toa minimum, The leading dimensions and particulars 
are as follows:—Cylinders, high-pressure, 12in, by 24in.; cylinders, 
low-pressure, 20in. by 24in.; diameter of driving wheels, 5ft. 1gin.; 
diameter of truck wheels, 2ft. 53in.; diameter of boiler barrel, 
5ft.; fire-box, type, Wootten ; fire-box, size, 9ft. Gin. by 6ft. 8in.; 
length of combustion chamber, 3ft.; boiler pressure, 175 lb.; tubes, 
number, 321; tubes, diameter, l}in.; tubes, length, 9ft.; total 
wheel base ; 35ft. ; weight on driving-wheels, 91, lb.; weight, 
total, 158,000 1b.; capacity of tank, 2000 gallons.” 

Tue British Consul reports that the Paraguay Central 
Railway is now open to traffic as far as Yuti, some 50 kiloms. 
beyond Villa Rica, which is 92 kiloms. from Asuncion. The 
English company who bought the railway from the Government 
made this section from Villa Rica, and it was to have been con- 
tinued to Villa Encarnacion on the Upper Panama—150 kiloms, 
from Yuti—where it would have made connection at Posadas, on 
the other side of the river, with the Argentine North-Eastern, 
destined to run down the Upper Uruguay to Monte Caseros, and 
there join the East Argentine to Concordia. In August last he 
ge that ‘‘The Paraguay Central line is now doing well. 

en the company took the line over it was in a very bad state, 
but it has been much improved.” The Revue du Paraguay of 
August, 1891, states that Dr. Stewart, the British Consul, had 
started to organise an expedition to make the tracings for the first 
section of the line from Puerto Pacheco, on the river Paraguay, to 
La Luz, in Bolivia, 750kiloms, It is said that Dr. Quijarro, a 
representative of an English syndicate, is the concessionaire, but 
the British Consul is without further details, There has also been 
granted a concession to M. Obert de Thiensis for a railway from 
Asuncion to Villa oi? with a branch to Tacurupucu, on the 
Upper Parana, The Paraguayan Government guarantee an 
interest of 6 per cent. on this section for thirty years. This line 
would be the first section of a trans-continental line from Asuncion 
to Santos or another port in Brazil, and thus would give a direct 


NOTES AND MEMORANDA. 


Ir is stated that platinum ore has been discovered in 
the Black Hills, at a point about 25 miles west of Rapid City, U.S. 
If true, the discovery is of much importance. 


Tue deaths registered last week in thirty-three great 
towns of England and Wales corresponded to an annual rate of 
19°3 per 1000 of their aggregate population which is estimated at 
10,188,449 persons in the middle of this year. The rate varied from 
108 at Croydon to 24°7 at Manchester. 


In London 2600 births and 1588 deaths were registered 
last week, twenty-two and thirty-two below the average numbers 
in the corresponding weeks of the last ten years. The annual 
death-rate per 1000 from all causes fell to 19°4 last week. In 
Greater London, 3511 births and 1944 deaths were registered, 
corresponding to annual rates of 31°8 and 17°6 per 1000 of the 
estimated population, 


THE cost of building macadam roads in Montclair, N. J., 
during the past year averaged 92 cents per lineal foot, or 4858 dols. 
per mile. ‘he work was done by contract at 28 cents per cubic 
yard for excavation, and 80 cents and 83 cents per lineal foot, for 
the macadam in place. These roads, according to Engineering 
News, had an 8in, depth of macadam, the experience being that 
roads 6in, deep, of which some have been built in the tewn, require 
enough repairs to offset their smaller first cost. 


In the Thames-derived water and in that of the New 
River and East London Companies, supplied to London during 
April, the mean amount of organic carbon present was only ‘125 
, in 100,000 parts of the water, as against a mean for the 

anuary supply of ‘158 part, and a mean for the first three months 
of the year of *146 part in 100,000 parts of the water. At the end 
of 115 years anyone drinking 2 lb. of water per day will have con- 
sumed 300 tons of water and 1 |b. of organic carbon. 


THE porous or spongy plates used in secondary 
batteries under Williams’ and J. Howell’s patent are made at 
lead desilverising works at Llanelly, by removing in a perforated 
ladle, such as is used in the separation of lead and silver, some of 
the molten metal which has been allowed to cool slowly until it is 
just crystallising out. The liquid metal drains a the per- 
forations, and the mass which remains sets into a porous block, which 
can be cut up into battery plates and formed in the Planté way. 


A PAPER was recently read before the Paris Academy 
of Sciences on the means employed in producing rain artificially, by 
M. Faye. The author states ~—_ opinions on the formation of 
cyclones and other atmospheric disturbances and quotes a letter on 
rain-making experiments carried out in Florida in 1857. He is of 
opinion that the theory which led to the experiments is wrong. 
For, according to M. Faye, (1) water-spouts, tornadoes, and 
cyclones move quickly during calm weather ; ascending columns of 
heated air do not move. (2) Tornadoes and water-spouts whirl 
vigorously in a certain direction; ascending columns of air do not 
rotate, or only do so very faintly. (3) Tornadoes and water- 
spouts are cold in the centre ; ascending columns of air are warm. 
(4) Tornadoes and water-spouts descend from clouds ; ascending 
columns rise towards the clouds, &c, 


In the report of the Mississippi River Commission, the 
extent of the levees confining the river below Cape Girardeau, 
Missouri, is given as 1300 miles. During the high water of 1891, 
the levees gave way in five places, and the total length of the 
breaches made in the embankment was about one mile. By far 
the most serious gap was that at Ames Plantation, opposite New 
Orleans, which attained a width of 1665ft., and a maximum dis- 
charge of about 91,000 cubic feet per second. Nature says it then 
overflowed 2000 square miles, one-tenth being cultivated land. 
The cause of this crevasse was a badly constructed rice flume, and 
as the great Nita crevasse of 1890 had a similar origin, the Com- 
mission has resolved to discountenance the use of such flood-gates 
in future. All of the crevasses of 1891 put together discharged 
less water than the Nita crevasse alone in the previous year, and 
it was only one out of about fifty breaks which occurred during 
on great floods. The prevailing great floods add interest to these 

gures, 

SPEAKING of the value of test loads for iron bridges, the 
Centralblatt der Bauverwaltung points out that, in general, far too 
much importance is attached to it, and that accordingly erroneous 
deductions as to the safety of bridges tested by applying loads 
and noting the resulting pA Bir. are abundant. The case is 


alarming local corrosion. Still a test load, applied only a few days 
before, had produced a deflection well within permissible limits, 
and the railroad company owning the bridge was therefore satis- 
fied of its safe condition. The possibly disastrous consequences of 
this are discussed at length by the Centralblatt, in which it is main- 
tained that the application of test loads to bridges has never yet 
led to the detection of defects which could not have been found 
by calculation and inspection. Satisfactory behaviour under a test 
load, it is held, is no guarantee whatever of safety, and may, in 
fact, be conducive to disaster by engendering a feeling of security 
which is only imaginary. 

In a paper on the Electro-motive Force of Gas 
Batteries, Mr. G. Markovsky (Ann. Phys. Chem.) has given 
measurements of the E.M.F. developed in elements consisting of 
platinum wholly immersed in dilute, carefully boiled-out sulphuric 
acid, and of platinum partially immersed in this liquid, and 

artially exposed to an atmosphere of pure hydrogen and oxygen. 
Bis results are given as follows in the Journal of the Chemical 
Society:—‘‘ The electro-motive force of a platinum plate in 
hydrogen against a platinum plate in gas-free sulphuric acid is 
0°646 volt. When oxygen is substituted for hydrogen the current 
is in the o ite direction, and the electro-motive force is 
0'372 volt. ectrolytic hydrogen, and hydrogen prepared from 
zine and sulphuric acid, give the same value for the electro-motive 
force. The same thing holds for electrolytic and chemically pre- 
red oxygen. The electro-motive force of an oxygen cell is 
iminished by the addition of platinum sulphate to the solution, 
whilst that of a hydrogen cell increases, the sum of the two re- 
maining constant. The electro-motive force is independent of the 
density and temperature—up to 70 deg.—of the gas. Carbon 
electrodes behave quite differently from platinum electrodes.” 


Mr. Giron recently read before the Engineers’ Club at 
Philadelphia a paper on the trade of the world in Portland cement, 
in the course of which he said that the present annual production 
in Europe amounts to over 20,000,000 barrels, and its commercial 
value to over £7,200, The first factory was established at 
Northfleet, on the Thames. The process was so crude that in 1850 
only four factories were in operation. In England there are now 
over 8,300,000 barrels made each year. The process is much the 
same as it was twenty years ago. The raw materials are chalk and 
clay, both pure, and although inferior processes are employed 
they make a satisfactory t. A few years ago the entire 
product of the kilns was put on the market, but the fineness of 
the tinental ts led English makers to improve their 

rocesses, although even now English cement is not, as a rule, as 

rm as Geneva or French Portland. The manufacture was first 
introduced into Germany in 1852. Now there are sixty large 
works, having the same annual production as England. The raw 
materials are of exceedingly unfavourable character, but the manu- 
facturers have made a serious study of the properties and uses of 
Portland cement, and now know exactly what rules to follow to 
regulate their operations, and the consumer can depend on the 
product offered him. The association of manufacturers has had 
much to do with the immense development of the industry in 























outlet on to the ocean, 


Germany. In France the industry grew slowly, the total produc- 
tion in 1880 hardly exceeding 750,000 barrels a year; now it is 
1,800,000 barrels. 


cited of an iron bridge in which a recent careful inspection revealed | chief engineer of the East India Railway ; Arthur John Hughes 
j 9. ? 


MISCELLANEA. 


THE Bath and West and Southern Counties Society 
show at Swansea opens on Wednesday, the lst June, and closes 
on Monday, the 6th. 


TELEGRAPHIC advice has been received that the first- 
class torpedo boat lately built by Messrs. Yarrow and Co, for the 
Victorian Government, has safely arrived at Melbourne. 


Sir Caries A. Cameron, F.R.C.S.I. Medical Officer 
of Health, Dublin, has accepted the Presidentship of the Congress 
of a Sanitary Institute, to be held at Portsmouth in September 
next, 


At the oy Military Tournament Captain Ronald 
Scott, of the West London Rifles, nightly exhibits his search- 
light, with the object of showing the use of a powerful light in 
military operations, 


Tue Philadelphia trolley ordinances, giving the Traction 
Company power to adopt the trolley system on the main thorough- 
fares of that city, have been passed over the Mayor’s veto by votes 
of 25 to 10 in Select and 77 to 31 in Common Council. The interest- 
ing feature, says Engineering News, in the ordinance is that the 
Traction Co, pays nothing whatever for one of the most valuable 
concessions ever granted in that city. 


An American contemporary says: ‘‘ The Detroit sub- 
marine boat was recently successfully tested in the river near that 
city. The boat attained a speed of ten miles per hour under water, 
turned around and rose and sank under perfect control. The 
motive power at the surface is steam, but when submerged it is 
driven by a powerful electric storage battery with the cells charged 
by the engine that runs the boat on the surface.” 


MILWAUKEE is now the second milling city in the 
United States, being surpassed only by Minneapolis, and the 
increase in capacity is still going on. The American Miller says 
it has also become the leading barley market of the country, a 
large portion of which is malted before shipping. The shipping 
facilities of Milwaukee are such that all manufacturing industries 
are able to secure the lowest possible rates in any direction. 


THE floods in the United States have been unusually 
disastrous this spring. That which is known as the big American 
bottom, which comprises nearly the whole of the Madison and 
St. Clair counties, in Illinois, and is one of the greatest potato- 
growing district in the Mississippi Valley, is completely inundated. 
A Times correspondent says that in Sioux City 721 dwellings have 
been damaged or washed away. Large numbers of people have 
been drowned. 


Tue Johannesburg Fire Brigade will shortly receive a 
modern equipment of fire appliances, including a powerful brigade 
steam fire engine of an improved pattern, a 40ft. telescopic 
‘Curricle” fire escape, hand pumps, hose, and other firemen’s 
tools, which have been supplied by Messrs. Shand, Mason, and Co. 
of London. Quick-hitching harness has also been provided to 
enable the brigade to turn out their engine fully horsed at a few 
seconds’ notice. 


TuHE official report of Lieut.-Col. Cundhill, R.A., H.M. 
Inspector of Explosives, has been given into the circumstances at- 
tending the lateexplosioninalead mine in Carmarthenshire, by which 
two men were killed. The circumstances were peculiar. A box of 
gelatine dynamite was being lowered down the shaft when it 
slipped, exploded, and the men died from the poisonous fumes. 
The inspector was not abie to assign a cause for the explosion 
if packed according to regulations. 


THE economy resulting from the use of feed heaters 
when exhaust steam is used is granted by every one, but, as we 
have several times said, economy is claimed as the result of feed 
heating by live steam, and from some points of view there is no 
doubt about it. Weare now informed that the Whitehead Torpedo 
Company, as the result of trial of a ‘‘Compactum” live steam feed 
heater and grease trap at their Portland Harbour Works, Wey- 


, mouth, have instructed the makers to fix a second similar machine, 


the economy resulting from the first having been proved. 


Ir is announced from the India Office that the Queen 
has made the following ‘‘ appointments to the Most Eminent Order 
of the Indian Empire.” To be Companions—Lieutenant-Colonel 
John Walter Ottley, R.E., chief engineer and joint secretary tc 
the Government of the Punjab; Frederick Ewart Robertson, 


superintending engineer, Nerth-Western Provinces and Oudh; 
William John Bird Clerke, M. Inst. C.E.; Loudoun Francis 
MacLean, M. Inst. C.E. 


THE American paper, Engineering News, is, we believe, 
the first engineering or mechanical journal in the world to discard 
the old process of type setting by hand, which has endured since 
the invention of printing. ‘‘It is also the first illustrated journal 
in introducing the latest and most improved style of composing 
machine, the New Linotype, which it considers ‘‘ deserves to take 
high rank among the great labour-saving inventions of the present 
century. The development of this machine has involved some 
remarkable problems in mechanical engineering.” 


THE report of the Yorkshire Miners’ Association, signed 
by Mr. B. Pickard, M.P., Mr. J. Frith, and Mr. W. Parrott, has been 
issued. The Association is reported to have progressed ‘‘ most 
wonderfully, both in members and finances.” At the beginning of 
1891 there was £69,645 8s. 84d. in the bank, with property value 
£941 2s, 3d. At the end of 1891 there was in bank and treasurers’ 
hands £108,410 3s. 9d., property standing at the same figure as at 
the start. The total worth in 1890 was £79,057 lls. 84d., and at 
the end of 1891 £117,822 6s. 9d. There are 52,000 financial 
members. 


Tue Albert Medal of the Society of Arts for the present 
year has been awarded to Mr. Thomas Alva Edison, in considera- 
tion of the distinguished services rendered by him to the progress 
of electric lighting, telegraphy, and the telephone. This medal 
was first awarded in 1864 to Sir Rowland Hill, and amongst the dis- 
tinguished men of science who have since received it have been 
Faraday, Whitworth, Liebig, Lesseps, Bessemer, Siemens, Arm- 
strong, Thompson, Joule, Hofman, and Helmholtz. In 1887 it 
was presented to her Majesty on the occasion of her jubilee. This 
is the second occasion on which it has been awarded to an Ameri- 
can. In 1884 it was given to Captain Eads in recognition princi- 

ally of his great engineering works at the mouth of the 
Mississippi. 

Tuar stealing electricity is a misdemeanour in the eyes 
of the law is the decision of a St. Louis court. A hardware dealer 
with some knowledge of electricity placed a fine wire across the 
connections to his meter and caused it to register in a certain 
time about 320 ampéres less than was actually used. When 
brought to trial—an American paper says—his lawyer interposed 
the ingenious defence that as at common law electricity was 
unknown, and cou!d not, under the code, be made a subject of 
larceny, and as no statutory law had been passed making it a 
felony or misdemeanour to steal electricity, for the reason that its 
character was not known, and that it was not subject to asporta- 
tion as personal property, his client could not be convicted of 


larceny. It was, however, shown by the prosecution that gas, also 
unknown at common law, was nevertheless something whose 
larceny was recognised by the law as a misdemeanour. en the 


attorney for the defence interposed the plea that the act in ques- 
tion was fraud or deception instead of larceny, the judge took 
advantage of the Missouri statute, which makes fraud perpetrated 
with a view to theft a felony, and set the defendant’s bail at 





5000 dols. 
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PUBLISHER'S NOTICE, 


#* With this week's number is issued as a Supplement a two-page 

engraving of her Majesty's First-class Battleship Royal Sovereign. 
Every copy as tssued by the Publisher includes a copy of the 
Supplement, and subscribers are requested to notify the fact 
should they not recewve i. 
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TO CORRESPONDENTS. 


Registered Telegraphic Address, ‘‘ENGINEER NEWSPAPER, 
LONDON.” 





*,* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

*,* Wecannot undertake to return drawings or manuscripts; we must there- 
fore request correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, or containing ques- 
tions, should be accompanied by the name and address of the writer not 
necessarily for publication, but as a proof of good faith. No notice what- 
ever can be taken of anonymous communications. 

Ionorus.—The lap is cut off the exhaust as shown in your sketch to give 
an earlier exhaust. The reason the operation cured the “ knock” in 
the case you mention was in all probability that water, which would 
otherwise have Leen retained in the cylinder until the piston struck it, 
was permitted to escape in good time. 

M. Inst. C.E. (Wellington. New Zealand.)—/f you will make some further 
inquiries you will find that you are a little mistaken in your estimate 
of the gentleman whom you have named. He has enjoyed and made 
good use of unusual racilities for learning what locomotives actually do 
on the railways of Great Britain, and he is perfectly competent to pro- 
nounce a valuable opinion on designs for high speed locomotives. 

CaLenDER.— We assume that the question is much less simple than it 
would seem to be at first sight. That, for instance, the precise weight of 
the levers is to be included, and that of all the rods and links. We 
have no means of knowing what their weights are. Your figures convey 
no meaning. What do you intend the words ‘672 lb. fron centre of 
gravity” to convey? Are they a slip of the pen for ‘at centre of gravity ?” 
You must be more erplicit. 

POLISHING IVORY. 
(To the Editor of the Engineer.) 
Sir,—I shall be glad to know of any machine or process for polishing 
Y 


ivory surfaces of large size. BROW. 
London, May 25th. 








STEEL WIRE CARRIAGE SEATING. 
(To the Editor of The Engineer.) 

Sir,—In your last issue you had a paragraph respecting steel wire 
railway carriage seating made by a Warrington firm, and I shall feel 
very much obliged if you could give me the name of the firm in question. 
I inclose stamped envelope for your reply. Cc. E. 

Victoria-street, Westminster, May 24th. 
[Perhaps some of our correspondents can answer this inquiry.—Ep, E } 





SINGLE CRANK ENGINES OF MAXIMUM POWER. 
(To the Editor of The Engineer.) 

Sir,—I have been told that there isin the United States a compound 
tandem engine which transmits nearly 4000 indicated horse-power 
through one crank pin. It isin a cotton mill, but I can get no details, 
It is boasted that this engine is more powerful than any other single 
crank engine in the world. I have my doubts on this point, and I fancy 
that there is an engine, single cylinder, at a mill in Blackburn, which is 
more powerful. Perhaps some of your readers can give me particulars of 
big engines of the kind, There is some very large work at Messrs, Coates's, 
Paisley, but I think they are all two-crank engines, also at the big 
spinning mills in Bombay. tRAM Davis. 

Philadephia, May 17th. 
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be made. THE ENGINEER is registered for transmission abroad. 

A complete set of Tak ENoINEER can be had on application. 

In ¢ q of the reduction of postage on newspapers to one uniform 
rate for any destination outside the United Kingdom, Foreign Subscrip- 
tions will, until further notice, be received at the rates given be 
Foreign Subscribers paying in advance at these rates will receive 
THe ENGINgER weekly and post free. Subscriptions sent by Post-office 
Order must be accompanied by letter of advice to the Publisher. 
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charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more, the charge is ten shillings ver inch, All 
single advertisements from the country must be accompanied by a Post-office 
Order in payment. Alternate Advertisements will be inserted with all 
practical regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition. 

Prices for Displayed Advertisements in ‘‘ ordenary” and “‘ special” positions 
will be sent on application. 

Advertisements cannot be Inserted unless delivered before Six 
o'clock on Thursday evening; and in consequence of the 
necessity for going to press early with a portion of the edition, 
ALTERATIONS to standing advertisements should arrive not 
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Letters relating to Advertisements and the Publishing Department of the 
paper are to be addressed to the Publisher, Mr. Sydney White ; all other 
letters to be addressed to the Editor of Tux Enoineer. 








MEETINGS NEXT WEEE. 

Gro.oaists’ AssociaTion.—Friday, June 8rd, in the Botanical Theatre 
University College, Gower-street, W.C., at 8 p.m. Lecture, illustrated 
by the oxy-hydrogen lantern, ‘‘The Fathers of British Geology,” by F. 
W. Rudler, F.G.8., Vice-president Geologists’ Association. 

Society or Arts.—Tuesday, May 81st, at 8 p.m. Applied Art Section. 
‘Lustre Ware,” by William de Morgan. 








DEATH. 


On the 23rd inst, at his residence, The Wilderness, Frimley Lock, 
Surrey, the result of a carriage accident, PerrrR WiLLiaM WILLAaNs, 
M. Inst. C.E., aged 40 years. 
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AMERICAN ATLANTIC LINERS. 


By the law of the United States no vessel can be 
admitted to the American Register or fly the American 
flag unless she has been built in the United States. The 
enactment was made as a part of the protective policy 
of the country, with the intention of fostering shipbuild- 
ing in the States. The Inman line of steamers, although 
flying the English flag, is really owned by an American 
company, a very large number of the shares being, it is 
understood, the property of the Pennsylvania Railway 
Company, and the coal burned on the homeward run by 
the City of New York and the City of Paris comes from 
the great coalfields owned by the railway company. For 
some reason, whether purely political or purely commer- 
cial or a mixture of both we are unable to say, an endea- 
vour is now being made to get the two great liners on 
American Register. It is stated that the desire of the 
Government is to add these vessels to their Naval 
Reserve, just as the Teutonic and Majestic belong to the 
British Naval Reserve, being constructed in compliance 
with certain Admiralty requirements. 

Bill was introduced into the United States 
Parliament by Mr. Bourke Cockran on May 3rd. The 
intention of this Bill is stated to be “to encourage 
American shipbuilding,” andit was passed. It remains to 
be seen whether the Upper House or Senate will be equally 
favourable to it. The Bill authorises and directs the 
Secretary of the Treasury “ To grant registers as vessels 
of the United States to such foreign-built steamships now 
engaged in freight and passenger business, and sailing in 
an established line from a port in the United States, as 
are of a tonnage of not less than 8000 tons and capable of 
a speed of not less than 20 knots per hour according to 
the existing method of Government test for speed, of 
which not less than 90 per centum of the shares of the 
capital of the foreign corporation or association owning 
the same was owned January Ist, 1890, and has continued 
to be owned until the passage of this Act by citizens of 
the United States, including, as such citizens, corporations 
created under the laws of any of the States thereof, upon 
the American owners of such majority interest obtaining 
a full and complete transfer and title to such steamships 
from the foreign corporations owning the same. Provided, 
that such American owners shall, subsequent to the date 
of this law, have built, or have contracted to build, in 
American shipyards, steamships of an aggregate tonnage 
of not less in amount than that of the steamships so 
admitted to registry.” 

There are only two ships which comply with the con- 
ditions, namely, the City of Paris and City of New York; 
and the bargain appears to be that unless the Govern- 
ment grant register, the owners will not build in the 
United States. It is no secret that the Inman Com- 
pany proposes to build at least two magnificent 
steamers, presumably intended to cope with the two 
new Cunard boats which will be ready for sea in 
less than twelve months. The importance of the 
whole movement, especially to Clyde shipbuilders, 
cannot be gainsaid. Hitherto, the splendid ships which 
run with almost railway speed and certainty between the 
old and new worlds, have all, with very minute excep- 
tions, been constructed in Great Britain ; simply because 
they could not be obtained anywhere else. The enormous 
development of the iron and steel trade of America, and 
the circumstance that their own high tariffs have, for 
reasons well understood, prevented them from competing 
with other nations, have not unnaturally driven Americans 
to build ships, and of late years shipbuilding has advanced 
by leaps and bounds on American waters. This is in 
large part due to the traffic on the inland seas, called 
lakes by courtesy. As an example, we quote the follow- 
ing passage from an American exchange :—‘‘ Shipbuilding 
goes on as if no dull season ever came. The work now 
under construction at lake yards will cost over 5,000,000 
dollars, and the carrying capacity will aggregate 65,000 
tons a trip. This is a great increase, considering the 
condition of lake freights. Four-fifths of the new tonnage 
is steel, the rest being iron and wood. The Mahoning, 
the new ‘straight-back,’ building at Detroit, will carry 
4000 tons even on the present low stage of water, and 
several others will have 3800 tons capacity. Ten of the 
McDougall whalebacks are building, the smallest being 
320ft. over all. Besides the freighters, five Government 
vessels—lighthouse tenders and lightships—are on the 
stocks, and five passenger steamers, the largest being 





210ft. long and 35ft. beam, are building at Detroit for 
Lake Michigan traffic.” Even if we allow a little for the 
overblowing of the American trumpet, it is clear that at 
no distant date the United States will become a ship- 
building nation, and the fact is one with which the trades 
unions of Great Britain will have to reckon. 

Many persons in this country hold, we know, that it is 
impossible for American shipbuilders to sell ships at 
English prices. But there is more to be considered 
than price in this matter. Thus it appears that the Inman 
ships would carry some American mails and get about 
£21,000 a year from the Government for doing it. These 
things are managed at the other side of the Atlantic in 
ways not practised at this side. If an objection chanced 
to be raised, the immediate answer would be that the 
money was well spent in fostering American industry, 
and the reply would be deemed conclusive by an over- 
whelming majority. The question of price, under such 
circumstances, might be regarded as of very secondary 
consideration. Again, it is quite on the cards that the 
Pennsylvania Railway Company would, directly or in- 
directly, supply all the iron and steel needed for the new 
Inman ships practically at cost price. It only remains, 
in a word, to be considered whether there are in the States 
the talent, skill, and experience necessary to the con- 
struction of such ships as it is proposed to build. It is 
stated that the drawings for the new ships, which will 
be larger than anything now on the Atlantic, have been 
prepared for more than a year. For ourselves, we have 
not the Jeast doubt that they can be constructed, but we 
are by no means certain that the results in point of speed 
will be satisfactory. There is no royal road to the attain- 
ment of twenty-one knots an hour, and until this speed 
can be reached, English boats will retain their present 
proud position. We do not believe that any American 
shipbuilder or engineer can construct a twenty-knot 
vessel suitable for the Atlantic passenger trade. There 
are men in England, Ireland, and Scotland who can do 
it; and if the proposed ships attain the promised neces- 
sary speed, then it may be taken for granted that the 
work will be achieved by British brains. It is, of course, 
out of the question to talk of the treachery to home inte- 
rests involved. Every man has the right to carry his talents 
to the best market; and we can only hope that those who 
give their aid to America will make her pay well for it. 
There is, however, this much to be said. Even in Great 
Britain and Ireland the men who possess the requisite 
ability can be counted on the fingers of one hand, and it 
may yet be found that Americans will have torely on them- 
selves for the accomplishment of a task of the difficulty 
of which they can scarcely form a conception, simply 
because they lack the requisite experience; and even 
when the ships are built, it is not easy to see how they 
can be adequately manned. We donot think that English 
and Scotch officers will be at all anxious to sail in 
Yankee ships, and special legislation would be required 
before Englishmen could serve under the American 
flag. Even if they were ready to take positions as 
captains, engineers, chief officers, &c., there would 
be a violent outcry raised in the States; an outcry 
which no American company, however powerful, would 
dare to disregard. The New York Times sees a difficulty 
ahead in this direction. In a recent issue we find the 
following pregnant passage:—‘‘The construction of 
American-built vessels of this class will require upwards 
of two years before they can be put into service, during 
which period the organisation of the lines which for such 
American vessels are to be built, and the training of 
officers for such vessels, will be commenced in the 
steamers at once admitted to registry. It must be recog- 
nised that the class of steamers required by this Bill 
demands the training of men as officers for what is really 
a special service, which class of men will not readily be 
found to-day in the American mercantile marine, and 
must be educated in the class of vessels proposed to be 
admitted to registry, in order to be ready for service in 
the American-built vessels required by this Act when 
completed.” 

So far, then, the whole scheme must be regarded as 
contemplating the carrying out of a gigantic and 
enormously costly experiment. If it succeeds it may 
have very important results indeed as regards our posi- 
tion as shipbuilders and ocean carriers for the world. It 
would be rash to disregard it, foolish to fall into panic. 
For the moment it only remains to wait and watch, ever 
bearing in mind that the little cloud in the west, though 
no bigger than a man’s hand, may rise and burst in a 
storm of competition such as we have not yet had to 
endure. 


THE WATER RESOURCES OF LONDON. 


Tue admission of the press to those sittings of the 
Royal Commission on the Metropolitan Water Supply 
at which witnesses are examined, is in due accordance 
with the interest which the public take in the present 
inquiry. Not only does the subject relate to a population 
exceeding 5} millions, spread over an area of more than 
500 square miles, including the largest city in the world, 
but the progress of the question is keenly watched in 
other parts of the kingdom, owing to an apprehension 
that London may seek to obtain a supply of water from 
districts far outside the Metropolitan boundary. At the 
outset of this inquiry it is evident that the London Water 
Companies are not disposed to admit that their present 
resources are unequal to the coming demand. In 
December last a series of articles appeared in THE 
ENGINEER on the ‘Prospects of the London Water 
Supply,” in which the sixth report of the Rivers Pollu- 
tion Commissioners was quoted, as showing that for a 
long period of time London could be abundantly 
supplied with water taken solely from the chalk. 
This view of the case agrees with the evidence laid 
before the Royal Commissioners by the witnesses from 
the New River and East London Companies. A great 
increase is reckoned upon as obtainable from the chalk 
wells, aided by a further supply consequent on the 
storage of water now allowed to run away in floods. 
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Last year the New River Company furnished a supply 
having a daily average exceeding 33 million ons. 
this quantity 22} million gallons came from the Lea, two 
million from the Chadwell spring, and 8} million 
gallons from the wells. The Company estimates that 
the wells can be made to yield 23} million gallons more 
per day than they do at present, thus bringing up the 
supply from the Chadwell spring and the wells to a total 
of 34 million gallons per day. A further supply, equal to 
10 million gallons per day, could also be obtained by 
storing the flood water. Adding this to the supply taken 
from the Lea, the New River Company would seem to 
have ample resources, not only to meet the average 
demand, but the maximum, such as will occur in hot, 
dry weather, and in periods of continued frost. The 
maximum has already risen to 42 million gallons—a 
demand which arose in January last year. The supply 
furnished by the East London Company is larger than 
that of the New River Company, and averaged more 
than 44} million gallons per day last year. This 
Company has the right to take 10 million gallons 
per day from the Thames at Sunbury, but has not 
yet drawn to that extent, the quantity taken being much 
less, except for short periods. The quantity taken from 
the Lea appears to have been nearly 33 million gallons 
per day. Springs and wells make up the remainder. 
This Company also reckons on getting about 20 million 
gallons per day more from existing wells in the Lea 
Valley than at present. In fact, the New River and East 
London Companies propose in the future to draw 44 
millon gallons per day more from the wells than they do 
now. Then follows the question as to the effect a Po 
this is likely to have on other wells in or near the district, 
as also on the Lea and the subsidiary streams. 

That one deep well in the chalk will sometimes affect 
another, is a matter of common experience. Soalso it is 
certain that the level of the water under London is now 
much lower than it was some years ago. But these facts 
are not to be taken alone, while there are others, equally 
significant, possessing an opposite character. What may 
be termed conflicting evidence of this nature has already 
been given before the Royal Commission. Thus, despite 
the pumping operations in the Lea Valley, it is stated that 
from Turnford well northward there has been no 
lowering of the water levels in the chalk during the 
last twenty years. The Cheshunt Local Board are said 
to have complained that two of their artesian wells had 
been drained by the pumping operations of the New 
River and East London Companies. But the surveyor 
to the Board is understood to be quite satisfied with 
regard to a new well, that it has not been interfered with 
in any degree by the pumping of the two companies. If 
one well readily interferes with another, it is difficult to 
understand why the Water Companies think it worth 
their while to sink so many wells. The New River 
Company has at least a dozen. No one supposes that 
the chalk will yield an inexhaustible supply of water. 
The question is, whether it will yield what is wanted. 
The idea has been entertained, and has exercised great 
influence in Parliament, that it matters not whether a 
supply is taken from wells or from an open stream, the 
loss to the latter being the same in either case. It is 
becoming clearer every day that this conclusion is not 
necessarily correct. There is reason to believe that a 
flow of water exists in the chalk at a depth which 
prevents it from entering the bed of the stream until 
it has travelled a considerable distance, if, indeed, 
it does not go so far as to pass direct into the 
sea. This consideration vitally affects the inquiry in 
which the Royal Commissioners are engaged. In vain 
will the New River Company, and the East London, 
prove that they can supplement the river supply to such 
an extent as to meet all wants, if at the same time it is 
concluded that the volume of water thus abstracted is 
more than the district can spare. It is needful to take 
stock of those resources which are at the command of 
the metropolis, for it would certainly be a very unhappy 
expedient to go to Wales or some other remote place in 
search of water, when an abundant store existed at home. 
Sir Frederick Bramwell, in giving evidence the other 
day, expressed his belief that the East London Company 
was in a position to draw large quantities of water which 
otherwise would simply escape into the lower part of 
the Thames, or pass on into the sea. If this under- 
ground fiow exists, practically running to waste, the only 
plan is to make use of it. 
already being done to a certain extent, and accounts for 
the fact, to which General Scott almost seems to bear 
witness in his last annual report, that it is difficult to 
detect any actual mischief as resulting from the pumping 
in the Lea Valley. According to theory there must be 
harm done. But judging by experience it is difficult to 
find the harm. 

The physical facts connected with the metropolitan 
water supply are, after all, largely subordinate to con- 
siderations of another kind. The London County Council 
has a policy on this question which tinges every fact. 
The Council would buy up all the water undertakings in 
London at once if it could get them at a price, that is to 
say, its own price. Could a bargain be struck and the 
transfer be made, should we hear much more about Royal 
Commissions and Select Committees upon this subject? 
The enormous cost attendant on a remote source of 
supply would then be duly considered, and the extreme 
usefulness of a good round profit would be highly appre- 
ciated. What will be the result of the present contention 
it is difficult to forecast. The County Council is not 
having things all its own way. The London Water 
Supply Bill, promoted conjointly by the Corporation and 
the County Council, but in reality inspired by the latter, 
has been shorn of its larger pretensions. The proposed 
Water Committee, to be composed of six members 
elected by the Corporation, and forty-two by the Council, 
has been extinguished by the Select Committee of the 
House of Commons, to whom the Bill was referred. It 
was seen that such a committee, armed with the powers 
proposed by the Bill, would be nothing less than a new 


This, we may presume, is | P 








water authority for the metropolis. If this were 


f| desirable at some future time, such an arrangement 


would be obviously premature, if entered into prior to 
the report of the Royal Commission. But it yet appears 
likely for the Bill to be carried in a form giving the 
Council power to promote measures in Parliament 
dealing with the water supply. This was a function 
coveted by the late Metropolitan Board, but persistently 
denied to that body. The Corporation has power for 
that purpose, and hence the present coalition of the 
Council and the Corporation to obtain authority over the 
Water Companies. There is need for the utmost wisdom 
on the part of the Government and Parliament in dealing 
with this matter. There is danger lest the force of 
prejudice against the companies should lead to the 
adoption of measures having no other merit than that of 
upsetting the existing order of things. If the London 
Water Companies have prospered in recent years, it is in 
those years that they have rendered the best service to 
the public. 
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THE PROPOSED SHIP CANAL TO BRUSSELS, 


THE metallurgical and engineering industries of Belgium 
are very much in need of facilities for cheaper communica- 
tion from the interior with the coast. During the past 
eighteen months these branches of trade have been languish- 
ing from the general depression, and they are now put to 
further disadvantage by the hostile tariffs of neighbouring 
countries. The great hope of manufacturers is to improve 
their connection with South America and other neutral 
markets, especially those in the Levant, but they are unable 
to do so at present owing to the competition from England 
and Germany. What makers particularly need are addi- 
tional lines of steamships, and arrangements are being made 
for German vessels to call at Belgian ports on their way to 
the Mediterranean. In order to profit by these facilities it is 
necessary that merchandise should be delivered from the 
interior to the ports at as cheap a rate as possible. This it 
is proposed to do by the enlargement and extension of the 
Willebroeck Canal, which will allow of seagoing vessels 
penetrating as far as Brussels. It is already possible for 
light draught vessels to undertake this voyage, and a line of 
boats will shortly begin to run between the Belgian capital 
and London. The scheme for improving the Willebroeck 
Canal has naturally met with a certain amount of opposition 
in the Chamber of Deputies, but this has now been happily 
overcome, and there is every prospect of the work being put 
in hand at an early date. The technical sub-commission has 
already so far determined upon the details of the project 
that it is able to give an approximate estimate of its cost. 
The total expenditure is put down at £1,360,000 sterling, of 
which £800,000 is to be spent upon the enlargement of the 
canal and the*construction of the bridges, and £560,000 upon 
the various installations, including a dry dock at Schaerbeck 
and a partial vaulting over of the Petite-Senne. Works 
amounting to £60,000 will devolve upon the State, which, it 
is hoped, will give a subvention to the undertaking. The 
greater part of the cost will be borne by the province of 
Brabant and the town of Brussels. The sub-commission has 
adhered in the main to the original plans. The canal will 
have & width of 18 metres, and will allow of the passage of 
vessels having a draught of 5 metres. The installations will, 
however, be constructed to allow of an ultimate deepening of 
the canal to6m.50c. The greater part of the undertaking 
will present no difficulty, since it will consist mainly in 
widening and deepening the existing canal and in cutting off 
sharp curves to accommodate seagoing vessels. There will 
be altogether three locks, each having a fall of 3 m. 63. 
Vessels will be able to enter the canal at low-tide, and a wet 
dock will afford anchorage for those that await the opening 
of the railway bridge. The plans of the technical commis- 
sion, together with complete estimates, will shortly be pre- 
sented to the Chamber of Deputies for approval. 


INTERNATIONAL MINERS’ CONGRESS. 


Four days in the second week of June are to be devoted 
to a great gathering of miners’ delegates at the Town Hall, 
Westminster, London. It will be remembered that the Paris 
Conference left two vital questions unsettled. These were— 
(1) A general strike for an eight hours’ day for miners; and 
(2) the formation of an International Federation of Miners. 
It is proposed, with regard to the last subject, to make the 
Federation include ‘“‘as many nationalities from Great 
Britain and the Continents of Europe and America as desire 
to join.” Six objects are aimed at. The first is to bring 
together the mining nationalities of the world. That 
secured, the Federation will set about limiting underground 
labour to eight hours from bank to bank. The “ proper 
supervision and inspection of mines’’ bulks largely in the 
rogramme, and is intended to include the right of the 
workers to elect additional inspectors, it being provided that 
such inspectors shall be paid by the State. The fourth 
and fifth points are to recommend joint action on 
all international objects, and to organise power to 
enforce legal enactments. The sixth and last object 
is ‘‘to use all legitimate means to secure just contracts 
and fair treatment of persons in or about mines.” 
The rules suggested for the organisation which is to carry 
out this formidable programme are on the most liberal—not 
to say free-and-easy—scale. One provides that every nation- 
ality shall have the right to appoint ‘‘as many delegates to 
attend the annual and other Congresses as they may consider 
desirable,” and a subsequent rule stipulates that the voting 
power of Congresses is to be by numbers represented. This 
practically means that any nation which desires to force the 
hand of the Congress has only tosend, for that occasion only, 
an overwhelming number of delegates. That is to say, if 
France or Belgium, for purposes of their own, wish to bring 
out the miners all over the world, wor: thay 4 do so by taking 
care that they send a sufficient number of delegates. The 
strike might ruin England, and be intended to do so, yet 
an “international action” is aimed at, and the English dele- 
gates, dissent they never so strongly, would be bound by the 
decision. 


COPPER AND ENGINEERING NEEDS. 


A QuESTION that is important in many ways to engineers 
is whether the rumoured combination in the copper trade is 
likely to be brought about. At the present time users of 
copper have the advantage of cheap copper, and the use is 
extending. But the price has considerably reduced the 
profits of the chief copper-producing companies. In the case 
of the Tharsis—one of the most successful of these European 
companies—the profits for the last year were £209,164, or 
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rewcg wag mr less than those of the previous year, Ana 
thus the dividend of this great company fell from 294 
cent. to 124 per cent. perannum. In the case of compari: 
in which there was a less varied work than that of the pore 
copper and sulphur extracting company we have named th 
results were worse, and it is possible that the demand on the 
part of some of those interested in the output of copper for ~ 
combination to force up the prices is the result of a serious 
reduction in their dividends. The desire is now to hay 
an international combination, to include the chief producers, 
both European and American, but the basis of the union has 
not been quite so easy to arrange. Still, the rumour of jt 
seems to have enlarged the demand for copper, for the 
stocks are fallen in the last few weeks more rapidly than 
they had done, and the price had on the whole tended 
upwards. It is questionable whether in the long run the 
copper trade would benefit by such a change, for it would 
have a tendency to increase the production of the mings 
that were outside the area, and to cause others to be pro. 
jected, whilst, on the other hand, it would have an influence 
in checking that increase in the consumption which a low 
price of copper fosters. Engineers have much to do with 
that metal, and will not fail to watch with interest the 
movement of those who favour the combination. When on 
the last occasion copper was forced up to a high price by g 
somewhat similar arrangement, there was the commence. 
ment of the use of steel in the place of copper for locomotive 
tubes, but the fall in the price checked that use, though it 
gave the results of experience as to the use of some kinds of 
steel, and might lead to a larger substitution of steel for 
copper for the locomotive engineer should the price be forced 
up; and similar effects might follow in other uses of the 
metal, for any large increase in the price is almost invariably 
followed by a check being given to the consumption of the 
article the price of which is advanced. It is not so easy to 
ascertain whether such an association of producers will now 
be entered into, but the possibility is one that may need to 
be guarded against by those who have to do with stocks for 
engineering establishments. 


THE MINERS’ FEDERATION AND THE DURHAM STRIKE, 


THE strike in Durham is creating the greatest possible 
interest amongst miners’ leaders, and others connected with 
mining pursuits. Its result is awaited in many quarters 
with great concern, as it is almost certain to operate upon 
other districts. The Miners’ Federation of Great Britain has 
exerted itself strongly on behalf of the miners on strike, 
whom it is sending about £3700 weekly. Within the 
last few days a startling proposition has been made known 
through the medium of a North of England evening paper. 
It is stated that if the Durham miners would allow the 
Miners’ Federation to help them they would settle the strike 
without any reduction, or they would resort to a universal 
strike, and it is authoritatively stated that if the miners of 
Northumberland would to give in their notices and 
terminate their contracts, the Miners’ Federation would 
undoubtedly agree to apply the 20th Rule, and bring out all 
other districts. This course is advocated by some of the 
leaders, as they believe that there is no cause for any reduc. 
tion of wages at the present time. A meeting of the Board 
of the Federation was fixed to be held yester’iay—Thursday 
—when doubtless the Durham strike was considered. It 
is contended that the present system of isolated fighting is 
certain to end in disaster to the men, and nothing save a 
general stoppage of work can successfully cope with such a 
strike as the one now pending in Durham. 


THE YORKSHIRE COALOWNERS AND THE LOCOMOTIVE 
CONTRACTS, 


CoNSIDERABLE interest is again taken in the placing of the 
contracts for the supply of locomotive coal to railway 
companies, which a short time ago caused a good deal of 
attention, the miners’ leaders going so far as to evoke the 
assistance of certain offended coalowners to boycott the 
transgressors. It is stated that the Great Northern Railway 
Company, whose contracts ought to have commenced last 
month, sought tenders, but is purchasing in the open 
market from week to week, refusing in the present state of 
affairs to be bound. The Midland Railway Company's con- 
tracts were sent in about the middle of the month, but the 
company will not make known its decision for a week. It 
now appears that the coalowners have agreed to tender at 
@ certain price which is less than the expiring contracts. It 
has also been agreed that they shall not take less than the 
prices at which tenders are sent in until another meeting 
has been held. It is clear that the company intends to 
see the result of the Durham strike before it binds itself 
as to future supplies. The state of the coal trade throughout 
South Yorkshire is only moderate, and were it not for the 
stoppage of the collieries in the county of Durham, business 
would be very bad. 








PETER WILLIAM WILLANS, M. INST. C.E. 


WE most deeply regret to have to record the death of 
Mr. P. W. Willans, of Thames Ditton, one of the most 
prominent of English steam engine constructors, and one 
who stood at the very head of those whose scientific know- 
ledge, guided by practical experience and sound judgment, 
have done so much in the past few years to make the high- 
speed and high-pressure steam engine a very economical 
machine. His death took place on Monday afternoon at his 
residence, ‘The Wilderness,” Frimley Lock, Surrey. He 
was driving a dog cart as usual on Monday morning from his 
house to Brookwood Station, on his way to Thames Ditton, 
when from some cause his horse took fright, and he was 
thrown out. His skull was fractured, and he died in the 
afternoon without recovering consciousness. 

There is not now a high-class steam engine maker in this 
country who will not readily admit his great indebtedness to 
Willans for his masterly experimental steam engine research, 
the results of which have to a large extent been published in 
the “‘ Proceedings’”’ of the Institution of Civil Engineers. 
Peter William Willans was born on November 8th, 1851. 
From 1867 to 1872 he served an apprenticeship in the shops 
and drawing-office of Messrs. Carrett and Marshall—now 
Hathorn, Davey, and Co.—engineers, Leeds; then for two 
years was chiefly in the drawing-office of Messrs. John Penn 
and Sons, Greenwich. In 1874 he patented a high-speed 
engine, and from 1875 to 1880 was superintending the manu- 
facture of his engines, at the works of Messrs. Hunter and 
English, Bow ; from October, 1880, to the date of his death, 
he had been in business on his own account as a member of 
the firm of Messrs. Willans and Robinson, entirely occupied 
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., the manufacture of his engines. He was elected a 
- per of the Institute of Civil Engineers on May 18th, 


"586, and was also a member of the Institution of Electrical 


ineers. 
i with the object of ascertaining the causes of the dis- 
crepancy between the possible and the actual performance of 
team engines, the heat losses which apparently should not 
peo that Willans arranged a most remarkably complete 
8 stem of experimental investigation into all the points that 
can enter into the causes of economy, or of waste of steam 
in engines, more particularly of the class made in his works. 
These experiments were carried on continuously for a long 
time, and another long series on condensing engines, single, 
compound, and triple, was in progress at the time of his 
death. The first series formed the subject of the paper on 
«Economy Trials of a Non-condensing Steam Engine, Single, 
Compound, and Triple,” published in vol. xevi., of the Institu- 
tion of Civil Engineers. Willans found time for conducting 
these very valuable experiments while he was also conducting 
a rapidly os and now large business. He was a man of 

at energy and ability, wide scientific attainments, and 
withal one whose genial, kindly, and unassuming character 
gained the respect, and more than respect, of all who knew 
him. He was one who could very ill be spared, and whose 
loss will be very sincerely deplored by very many. 








ELECTRIC LOCOMOTION IN CENTRAL LONDON. 

Tue crowded state of the streets of the metropolis, 
which are a source of danger alike to pedestrians having 
business, and to ‘‘ the stranger within our gates,” or the 
citizen on “ pleasure bent”’ in this vast province of houses 
called London, and the ingenuity of the police and other 
authorities taxed to their utmost to find “ways and 
means” for accommodating the great and ever increasing 
mass of vehicular and pedestrian traffic that daily invades 
the borders of the City proper, cause us to view with 
thankfulness any suggestion that will tend to mitigate 
the present evils consequent upon the overcrowding of 
the main arteries and streets of the City of London and 
its dependencies, especially when we are informed that 
London is growing at the rate of thirty miles of streets 
annually, and that 4700 houses are also added to it during 
the same period. We have already 2000 miles of streets, 
and 557,150 houses, and if our streets were put end to 
end they would reach from London to St. Petersburgh. 
With such a growth the tortuous and crooked streets of 
bye-gone days cannot serve our wants much _ longer. 
More direct communication is required between different 
parts, and thoroughfares more or less overcrowded with 
traffic must be cleared. 

The present time istherefore opportune to scan the plans 
and details of the various proposals before Parliament to 
bring electric railways into the heart of London, like- 
wise the figures of the only electric railway at present 
running into central London, viz., the City and Southwark 
Electric Railway, and thus see the mileage cost 
of working such an electric railway. As electric traction 
seems to be the motive power of the future, if not in the 
whole of the metropolis, at least in that part which is its 
life and soul, the City, these figures may serve somewhat 
as a guide in solving the problem as to whether electric 
traction will pay or not; and cannot fail to be of use, 
seeing the number of schemes of electric railways at 
— before Parliament for the metropolis. At the 

alf-yearly meeting of the above-mentioned company 
held recently, the chairman gave some very interesting 
figures as to the mileage cost of the working of the line, 
compared with that of steam railways. He—the chair- 
man—stated that the receipts per train mile had been 
2s. 14d., compared with 5s. per train mile of ordinary 
steam passenger trains, but their expenses were onl 
1s. 73d. per train mile, as compared with others at 2s. od. 
Their locomotive expenses were 7°88d. per train mile, as 
compared with something over 9d., which was the cost 
to the steam lines. This included, as far as the Electric 
Railway was concerned, the cost of the carriage of coal; 
but the steam railway companies that did not get their 
coal at the pit’s mouth had to pay more than 10d. per train 
mile in locomotive rates. Their trains, he continued, 
carried on an average forty-seven passengers, but were 
capableof carrying thrice that amount. Ordinary passenger 
trains carried only forty-five, all the rest being dead weight. 
He'(the chairman) thought it better to ran numerous light 
trains than fewer heavier and more empty trains. Their 
trains ran at the rate of thirteen miles an hour, including 
stoppages. This was not so good as they could wish, 
but the speed was better than that of the underground 
circle trains. From these figures and remarks it seems 
there is a good future in store for electric raiiways, espe- 
cially when we take into consideration the wasteful 
inclines at the northern end of this company’s system, 
and the heavy expenses incurred thereby for additional 
motive power, which might have been avoided. There 
is no reason why such railways should not pay in London, 
if they only adopt a uniformity in their systems, such 
as tunnels to take each other’s carriages, a common 
gauge, and plenty of. junctions, so that they might have 
running powers on each other's lines, similar to the 
Metropolitan and District Railways, and if the share- 
holders will take care to place at the head of affairs 
only men who understand the business connected with 
this particular kind of locomotion. 

There are no less than four railway companies seeking 
Parliamentary powers in the present session to run 
underground railways into the heart of the City, which, 
if they are passed and become law, may alter the 
centre of the City almost beyond recognition. The 
whole of these companies have clauses in their Bills 
prohibiting the use of steam on the proposed lines. The 
first of these is the Central London Railway (Liverpool- 
Street Extension). This company, it will be seen, seeks 
powers to abandon the proposed station in Cornhill, 
which was to have been its terminus, and intends 
tunnelling under Threadneedle-street and Broad-street 


to Liverpool-street, and to connect with the Great | Mansion House-street. 


of which extension has already been cleared under the 
Great Eastern Railway (Liverpool-street) Widening Act, 
which will give the Central London Co. a clear run from 
Uxbridge-road to Liverpool-street and on to the eastern 
counties. Instead of the Cornhill station, it seeks 
power to construct an ample station under the whole of 
the large open space in front of the Mansion House, Bank 
of England, and Royal Exchange. In connection with 
this subterranean station, which will be about 73ft. under 
the roadway, there is to be a system of underground 
subways, eight in number, about 10ft. below street level, 
8ft. 3in. in height and 15ft. wide, with a row of columns 
down the centre for dividing the traffic, the subways to 
be lined with white-glazed bricks and fitted with electric 
lamps. At the centre from which the subways will radiate 
will be the station proper, with booking-oflices, waiting- 
rooms, &c., with hydraulic lifts down to the platform 
63ft. lower. The subways will open out in Cornhill, 
Princes-street, King William-street, Poultry, Queen 
Victoria-street, Mansion House, and Royal Exchange, 
and will not be solely for the use of persons using the 
railway, but also for pedestrians wishing to cross from 
one side of this busy spot to the other. The electric 
lamps that are to be insisted upon will greatly improve 
the subways and cause many people to use them who 
otherwise would remain on top, and the delay occa- 
sioned by the police having to stop the vehicular traffic 
at this, the busiest spot in the whole world, to enable 
foot passengers to cross the streets, will be avoided. 
Subways are also to be provided for the reception of 
water, electric light, and telephone mains. But the cost 
of all this? From the estimate prepared and deposited 
by the engineers of the company, the cost of the extension 
of this railway from the Mansion House to Liverpool-street 
Station, which will be just over five furlongs in length, 
is put down at £391,407, but against this is set off the 
sum of £206,420, that would have been required for the 
construction of the authorised railway east of Mansion 
House-street, which is, under the extension scheme, to 
be abandoned, The net cost of the extension is there- 
fore reduced to the sum of £94,987. Of the total sum 
tunnelling is estimated to absorb £127,480, land purchase 
£150,000, stations £77,650, permanent way £5240, and 
contingencies, £31,057. To carry out the whole of this 
extension, only 7 acres 2 roods and 13 poles of land are 
scheduled. Five years will be allowed for completion. 
The second of such schemes is the City and Southwark 
(Islington Extension) Railway, which will run from a 
junction of the present electric railway at St. George’s 
Church in the Borough to the Angel at Islington. This 
company proposes to have a station at the Surrey side 
of London Bridge, and be connected with the London, 
Brighton, and South Coast Railways by means of sub- 
ways. The line will then pass under the Thames east 
of London Bridge—the present electric railway running 
west of that structure—and about 80ft. from its eastern 
face, then curving slightly westwards, pass beneath 
Adelaide-place and King William-street ; here it is pro- 
posed to construct a second subway for foot passengers 
from the City and Southwark Railway in King William- 
street, along Arthur-street East, and up Fish-street-hill 
to the Monument Station of the Metropolitan and Metro- 
politan District Railways. From this point the line will 
be continued on under the present Underground Railway 
to the corner of King William-street and Lombard-street, 
where the second. station will be, the company compul- 
sorily acquiring the site of the at present disused and in- 
sanitary church of St. Mary Woolnoth Haw, situated at 
the junction of these two thoroughfares. From here it will 
go northwards under the already authorised station of the 
Central London Railway in front of the Mansion House 
at a depth of no less than 100ft., —— under 
Princes-street, Moorgate-street, Finsbury - pavement— 
beneath the Metropolitan Railway—to the corner of 
Short-street, where there will be another station, from 
whence the line will be continued, vid the City-road, toa 
point 150ft. south of the Angel at Islington. The motive 
power is to be electricity or such other means than steam 
locomotives as the Board of Trade may from time to 
time approve. The Parliamentary estimates of the cost 
of extending this railway have been prepared by Mr. J. 
H. Greathead, the engineer to the company. The length 
of this extension is given in these estimates as 2 miles 
5 furlongs 8 chains, and the total cost is set down at 
£706,633. Of this sum, £330,540 will, it is estimated, 
be spent in tunnelling, £211,000 upon the acquisition for 
land and buildings, £81,600 upon stations, and £13,500 
for the subway for foot passengers to and from Fish- 
street-hill. The laying ofthe permanent way will absorb 
£15,844, of which £2500 will be for sidings, whilst for 
contingencies a sum amounting to £54,149 is allowed. 
No. 8 is the Great Northern and City from Drayton 
Park to Finsbury-pavement, coming by way of Highbury- 
fields, the New North-road, LEast-road, City-road, 
Finsbury-square, and Finsbury-pavement, and_ter- 
minating with a station at West-street, Finsbury-circus. 
Where the railway is subterranean it will be made by 
two separate tunnels of 16ft..diameter; the depth of the 
line in the City would be about 55ft. from the road surface 
to the level of the rails. By clause 8 itis provided that the 
carriages shall be propelled by “electricity or other 
motive power—not being steam locomotives—as the 
Board of Trade may approve.” The period for the com- 
pulsory purchase of lands is three years, and for the 
completion of works five years, from the date of the 
Act. No land practically is required in the City. 
The fourth scheme, as far as the City is concerned, is 
the Waterloo and City Underground Railway, from the 
South-Western Terminus at Waterloo, under the Thames, 
Mansion House-street. Along part of the route the 
District Railway runs. 


internal diameter of 12ft., with enlargements at the 

stations. There will only be one station in the City, 

which will be at the junction of Queen Victoria-street 

with Bucklersbury. Clause 8 of this Bill states that the 

“traffic on the railway shall be worked by means of 

carriages propelled by electricity or cable.” 

But all the glory of the new method of travelling 

is not to be placed underground. The railway com- 

panies’ great rivals, the omnibus companies, are already 

in the field. The London General Omnibus Company is 

providing its conductors and inspectors with electric 

lamps, so that they may the better see to “ punch” the 

tickets and “‘inspect’’ the passengers. This latest develop- 

ment on the omnibuses is only the shadow, or light, whichis 

thrown by coming electrical events, as witness the Ward 

Electrical Car Company, which is this session seeking 
powers to run electric cars, including Hackney coaches 

and omnibuses on the public streets without their being 
considered as locomotives within the meaning of 

the Locomotives Act or the provisions of the Acts 

with reference to the use of locomotives on streets 
or roads being applicable. Those who last year 
saw one of the Ward electrical cars on its trial trip, 

running through the most crowded part of the City, and 

the ease with which it twisted and turned to avoid colli- 

sions, will not be slow to avail themselves of the new style 
of vehicle in the City, especially when they remember 
the pitiful flounderings of the omnibus horses on the wood 
and asphalte pavements, if only the temporary success 
can be rendered permanent. The only opposers to this 
last Bill are the London County Council, who, imbued 
with the idea that they have not sufficient labours to 
perform, wish to have the regulation and licensing of 
these cars instead of the Home-office. 

With regard to the railway schemes, the whole of those 
enumerated, including a fifth line from Waterloo to 
Baker-street, were, on the motion of the member for 
Chelsea, Mr. Whitmore, referred to a Joint Committee 
of Lords and Commons to consider the best methods of 
of dealing with the electric and cable railway schemes pro- 
posed to be sanctioned within the limits of the metro- 
polis by Bills introduced, or to be introduced, in the 
present session, and to report their opinion as to whether 
underground railways worked by electricity or cable 
traction are calculated to afford sufficient accommodation 
for the present and probable future traffic; as to whether 
any, and which, of the schemes propose satisfactory lines 
of route; as to the terms and conditions under which the 
subsoil should be appropriated; whether any, and, if any, 
what schemes should not be proceeded with during the 
present session. 

Dealing separately with the Great Northern and City 
Bill—the committee hold that there is no reason why 
the scheme should not be considered by a Select Com- 
mittee in the ordinary course. All the other lines being 
required to meet the ever-growing passenger traffic aloug 
the chief thoroughfares, the committee think will pro- 
vide some portion of this much-needed accommodation, 
and will not prevent the construction of other railways 
which the necessities of the metropolis may from time 
to time require. Further, the committee report that 
the evidence conclusively establishes the sufficiency 
and special adaptability of electricity as the motive power 
for the proposed railways. Cable traction appears, also, 
to be of recognised utility, especially in the case of lines 
with steep gradients. The routes suggested are, in their 
judgment, fairly satisfactory. They consider that, in the 
case of private property not under the public streets, the 
companies should be allowed to acquire wayleave, instead 
of purchasing the freehold of the land, subject to com- 
pensation. In the case of public streets the Committee 
deem it expedient that the companies should be empowered 
to pass under streets at a sufficient depth without the pay- 
ment of immediate compensation for the wayleave, but 
that the companies should be under obligation to furnish 
an adequate number of cheap and convenient trains. 








THE FEDERATED INSTITUTION OF MINING ENGINEERS. — A 
eneral meeting of the members of this Institution will be held in 
mdon on Thursday, June 2nd, at 12 noon, and on Friday, 
June 8rd, at 10 a.m., in the rooms of the Institution of Civil 
Engineers, The following programme has been issued. Thursday, 
June 2nd.—12 noon: General meeting in the rooms of the Institu- 
tion of Civil Engineers, 25, Great George-street, Westminster. 
The following papers will be read or taken as read:—‘‘ Mining in 
New Zealand. Part I., Gold Mining,” by Mr. George J. Binns; 
‘* Observations on Petroleum in Eastern Europe, and the Method 
of Drilling for it,” by Mr. Arthur W. Eastlake; ‘‘ Experiments to 
illustrate the Phenomena of Coal-dust Explosions,” by Professor 
T. E. Thorpe. 4.13p.m.: The members will leave the Victoria 
Station for the Crystal Palace and inspect the Electrica] Exhibition 
—descriptive guide and official catalogue will be forwarded by the 
secretary on receipt of 1s. 3d.—other trains depart at 4.19, 4.45, 
and 4.48 p.m. 7p.m.: Dinner in the Garden Hall at the Crystal 
Palace, at 7s. 6d. per head, exclusive of wine. In order 
that the necessary arrangements may be made, members are 
desired to make applications for tickets not later than May 28th 
to Mr. M. Walton Brown, Neville Hall, Newcastle-upon-Tyne. 
Friday, June 3rd.—10 a.m.: General meeting in the rooms of the 
Institution of Civil Engineers, 25, Great rge-street, West- 
minster. The following papers will be read or taken as read :— 
‘©The Coal and Mineral sources of Peru,” by Mr. Edmund 
Lane; ‘A Safety-cage for Mines and Hoists,” by Mr. John White- 
law ; ‘‘ Winding by Water-balance, &c., at Ynis Merthyr Colliery,” 
by Mr. Morgan W. Davies; ‘‘On the Redemption of Capital 
invested in Collieries,” by Mr. H. D. Hoskold ; ‘‘ Colliery Assess- 
ments and the Rating of Mining Machinery,” by Mr. G. 
Humphreys-Davies ; ‘‘ The Causes of Spontaneous Combustion and 
Prevention of Explosions on Board Ships,” by Mr. M. V. Jones ; 
‘Gold Milling,” by Mr. W. F. Wilkinson. 4.45 p.m.: The 
members will leave Westminster Bridge Station for Mark-lane 
Station on the Underground Railway for the Tower Bridge Works, 
where the party will be met by Mr. E. W. Cruttwell, the resident 
engineer, at 5.30 p.m. Saturday, June 4th: 10 am.: The 


vid the Victoria Embankment, Queen Victoria-street, to members will visit the Central Electric Station of the St. Pancras 


Vestry in Stanhope-street, Euston-road, situated near the junction 


It is proposed to run under that | of Euston-road and Hampstead-road, and near Portland-road 
line at a sufficient depth to insure safety. The depth | Station ; the at, Powe be received at the works at 10 a.m. by 
from the surface to the rail level varies within the City | Professor Henry 


binson. 11.30 a.m.: Members will leave Port- 
land-road Station for Westbourne-park Station, and visit Messrs. 


from 77ft. at the Thames Embankment to 638ft. at| Wo Goolden and Co.’s Woodfield Works, Harrow-road ; the 
Two tunnels are to be formed party will be received at the works at 11.45 a.m. by Mr. W, 











Eastern system by Bishopsgate-street Without, the site| for up and down traffic, circular in section, having an ! T, Goolden and Mr L, B, Atkinson, 
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THE BRUSH TRAIN LIGHTING PLANT. 


Tue Brush Electrical Engineering Company has 
cently completed a plant for train lighting by electricity. 


Although trains have been lighted by electricity for many | 


years past, the system has not been very favourably received 
by the majority of the large railway companies in the United 


standing in a station, there would be a very noticeable in- 
crease in illumination as soon as the train attained a speed 
| of, say, twelve miles per hour, and in fact the drop in the 
| light is very considerable upon some trains as soon as the 
| train is slowed down to enter a station. There is a small 
| resistance in the field-magnet circuit of the dynamo when 


| the cells only are being charged, but this is short circuited 


Kingdom. Upon the London, Brighton, and South Coast | when the lamp circuit is closed by the guard. 


Railway Mr. Houghton, in conjunction with the late Mr. 
Stroudley, worked out a system which has given satisfacto 

results; and more recently Mr. Langdon, of the Midland 
Railway, has given a great deal of attention to the sub- 
ject, and has described his system in detail before the 
Institution of Civil Engineers ; 
has hitherto been most in favour. 


(1) Those in which the carriages are never separated from 


each other, known as block trains; (2) those in which it is | 
imperative to provide means for uncoupling the carriages at | 


any time. 


Trains of the first class are of course much easier to fit than | 
In the former case the whole of the | 
generating and storage plant may be conveniently placed in | 


those of the second. 


the guard’s van, and the carriages are merely supplied with 
suitable lamps and conducting wires. The couplings between 
the carriages are also comparatively simple. The dynamo 
may be driven by belting from one of the axles of the van, or 
may be coupled direct to a special small engine, placed 
either upon the locomotive or in the van. 


In the second class of trains, as the carriages have to be | 


separated, it is essential that a reservoir of electrical energy 


From its initial charging speed the dynamo maintains 
| practically a constant electromotive force m ae the highest 
| speed attained by the train, the usual range being from one to 
| three. That is to say, that the dynamo will begin to charge at 
| a certain speed, which is about one-third of the maximum. 


ut the gas lighting system The following figures give the results of tests made upon this 
There are of course | 
many different methods of supplying electricity to the lamps, | 
and the same system cannot be employed in every case. 
Trains may conveniently be divided into two classes: | 


machine :— 
Revolutions. Volts. pn nn =. 
1420... 57 ae. ae 
1000 .. 57 50 62 
S35 .. 57 50 59 
620 49 56 


520 Dynamo automatically cut out. 

We were informed that the slight variation in the current 
was due to the change in the back electromotive force of the 
cells. 

These results are, of course, extremely good. Lamps of 
48 or 50 volts are intended to be used on the train. 
time of our visit 32 lamps of 16-candle power were placed 
upon a rack, and used to represent the train-lighting. The 
| dynamo itself occupies a space of about 6ft. by 1ft. Gin. The 
| commutator is in two parts, as is usual with the Brush 
machines, and there are four brushes. The attachments of 
the cable are very neat, consisting of plugs into which the 


cables are sweated. The plugs are held into split cone | 








% 


\ 
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BRUSH TRAIN LIGHTING DYNAMO 


should be provided in each carriage, and that the store | joints by means of nuts, so that a very satisfactory contact 


should be sufficient to last for eight or ten hours with all the 
lamps lighted. This adds greatly to the difficulty of lighting 
by electricity. 


is obtained. Twenty-four cells of the E.P.S. type, known as 
23 L, are to be installed in the guard’s van. Each of these 
| cells has a storage capacity of 500-ampére hours, and weighs 


The plant which we inspected is intended for use with a | 228 lb. There will also be placed in the guard’s van 


“block train,” and is, we believe, going to Australia. The 
dynamo is driven by belting from the axle. It has been 
found extremely difficult to obtain a constant electromotive 
force from a dynamo driven in this manner, owing to the 
great variation in the speed of the train. It is also necessary 


to provide special apparatus for reversing the commutator | 


brushes, 


after the manner of that illustrated in THE | 


ENGINEER, vol. lvii., page 235—when the train or van is | 


travelling inanoppositedirection. These points have received 
special attention from many electrical engineers, and Messrs. 
Holmes, of Newcastle, designed a dynamo, or rather two 


dynamos so arranged as to obtain a fairly constant potential | 


difference between the terminals of the dynamo. 


The Brush Company has had a great deal of experience 
during the last six years with this class of plant, and has 
supplied in that period some sixty Brush dynamos for train 
lighting. The dynamo is illustrated by the engraving, and the 
different apparatus are entirely automatic in action. Two 
flanged pulleys are keyed upon the armature shaft, and these 
are driven by belting from two similar pulleys upon the axle 
of the guard’s van. Jockey pulleys are provided in order to 
obtain the necessary tension for driving. While the train 
is at rest, the brushes are kept entirely free from the commu- 
tator, and if any light is required in the train the current is 
supplied from the accumulators which are placed in the 
guard’s van. When the train starts, the brushes are brought 
automatically to their correct position upon the commutator 
by means of a special lever arrangement designed by Mr. 
Houghton, telegraph engineer, of the London, Brighton, and 
South Coast Railway, and enclosed in a box at the end of the 
armature shaft. At the same time connections are made 
so that a current passing round the coils of the field mag- 
nets would give them the polarity to suit the direction of rota- 
tion of the armature. 

A centrifugal governor is driven by a small belt from the 
armature shaft, and when the speed of rotation attains 500 
revolutions per minute, equivalent to a train velocity of from 
8 to 12 miles per hour, according to the relative sizes of the 
wheels and pulleys, the action of the governor closes @ circuit 
from the accumulators through a relay, and the latter com- 
pletes the circuit to the field-magnets and allows the cells to 
excite the field. About ten seconds are required to insure 
correct polarity. As soon as the field magnets are fully 
excited the charging circuit is closed by means of an auto- 
matic switch, and the dynamo begins to charge the cells. At 
the same time a small resistance is inserted in the lamp cir- 
cuit to compensate for the difference of potential between 
the mains while the cells are being charged. As most of our 
readers are doubtless aware, an electromotive force of 2°5 
volts is needed to charge each cell, but the cells when dis- 
charging only give 2 volts each; it is therefore obvious that 
if the lamps were switched on first while the train was 


| suitable instruments, such as a voltmeter and ammeter. 
| We were unable to inspect the coupler which will be used 
| between the carriages, which we regret, as this is a most 
| important item in any train-lighting plant. 








THE INSTITUTION OF MINING AND 
METALLURGY, LONDON. 


Yet another Institution has come into existence to satisfy 
the insatiable cravings of professional men for knowledge in 
their special subject, and to gratify their desire for companions 
of kindred thoughts and aims with whom to confer and 
exchange freely ideas and experiences. The new Institution 
has been before the public, and more especially its own 
particular public, since the 13th of January, and has made 
such progress that it now has a well-defined constitution and 
a code of bye-laws and regulations similar to that and those 
of the Institution of Civil Engineers; it has a printed list of 
members, associates, and students, numbering 115 in all; it 
has had a first general meeting, a first ordinary meeting, and 
a first convivial gathering, all on Wednesday, the 18th inst., 
and finally it has a seal, which, by the way, is a remarkable 
specimen of bad drawing and ugliness. The new Institution 
is intended to protect, further, and improve the general 
condition, the professional status, and the technical know- 
ledge of those who occupy themselves with mining and metal- 
lurgical undertakings, other than mining, dressing, and 
metallurgical matters connected with coal and iron; and 
it is named ‘The Institution of Mining and Metallurgy, 
London.” Its inception is due to Mr. George Seymour, 
M. Inst. C.E., Assoc. R.S.M., who is the first President, 
and who, at the first ordinary meeting, impressively and ably 
set forth in his inaugural address the high importance 
to the world at large, and especially to England, of metal- 
liferous mining and metallurgy both in past ages and at 
the present time; also the great influence these departments 
of human industry have exerted and still exert on civilisa- 
tion and on the populating of out-of-the-way districts of the 
world. Referring to Africa, for example, he said, “It seems 
to me that notwithstanding the enormous sums which have 
been spent on the dark continent in geographical exploration, 
in expeditions for the suppression of the slave trade and for 
relief of those who were apparently rescued whether they 
cared to be rescued or not, to say nothing of the costly and 
self-sacrificing efforts of the missionary societies of whatever 
creed, that the mining pioneer, albeit, possibly in the pursuit 
of his own interests, has made more substantial 
towards the eventual civilisation of Africa within the last 
decade, than the united efforts of all the se 
explorers, and missionaries, for eighty years before.” ilst 





of the commercial importance of metalliferous mining and 
of metallurgy there is, of course, no doubt. 


At the | 


——<—$<——> 
But, it appears, important as these subjects undo 

are, that in England they have hitherto. not seeetvel 
attention due to them. Improvements, advancements 
and progresses in appliances and methods applicable n 
metalliferous mining, ore dressing, and metallurgical ra. 
tions have not been properly recorded and discussed in thi 
country. Various societies, some of whose interests vergo > 
the special subjects involved in metalliferous mining and jy 
metallurgy, have, it is true, occasionally opened their doors 
to papers on subjects of particular interest to mining ang 
metallurgical engineers; but, inasmuch as the preponderatin 
majority of the members of such societies are not interested 
in the subjects in question, the appearance of such papers 
has necessarily been fitful and irregular. These points were 
ardently angel by the President, and eloquently advanced } 
Mr. Rudler, of the Museum of Practical Geology, Jermyr. 
street, as points in favour of the establishment of such an 
institution as the Institution of Mining and Metallurgy jn 
this, the greatest, centre of mining and metallurgica) 
enterprise—anyway as regards financing—in the world, an 
Institution where matters appertaining to these important 
industries can be ventilated always and untrammelled, ang 
where improvements and discoveries in these subjects can be 
properly recorded, discussed, and appraised. Such, then, is 
the function of the new Institute, which opens its career of 
activity on June 15th, when a paper is to be read on “ 'The 
Tin Mines of the Malay Peninsula; a Field for the Electrica] 
Transmission of Power,” by Mr. Becher. The success of the 
Institution so far is greatly due to the editor of our contey. 
porary, the Mining Journal. 














LONDON ASSOCIATION OF FOREMEN ENGI. 
NEERS AND DRAUGHTSMEN. 


HAND ICE-MAKING MACHINES, 
AT the usual monthly meeting of this Association, held in the 
Cannon-street Hotel on Saturday, a paper was read by Mr. Henry 
A. Fleuss on ‘‘Hand Ice-making Machines,” illustrated by 
machines at work making ice on the table. The author had 
recently designed a machine embodying the principle of the Carré 
machine but getting rid of its defects, two of the machines being 
exhibited at work in the room, In the improved machine the 
pumps are remarkably frictionless, and will at any time produce a 
vacuum within a tenth of an inch ; and are never likely to get set, 
as the piston and valve work in an oil bath, The piston is filled 
| with an ordinary bucket leather, which, contrary to the usual 
| practice, isso free in the cylinder that it will drop by its own 
| weight. An annular space between the inside of the bucket 
| leather and the body of the piston is filled with oil to the depth of 

about lin. over the piston, which thus acts upon the hydraulic 
collar principle. None of the valves require to be ground in ; they 
| are simply faced with leather, which being constantly immersed in 
| oil makes them absolutely sound. All the valves are automatic or 

positive lift, so that there is no resistance whatever to the air 
| entering the pump. 
| To avoid any - or air space between the piston and the 
| foot of the pump barrel the foot is formed of a convex cone, with 
| the inlet valve towards the apex. The under side of the piston is 
formed of a similar concave cone, with the piston valve towards 
| the apex, and well covered by the fluid piston of oil above 
| referred to, Upon the _pune of the piston these cavities in 
the barrel fill up with the piston oil, and the piston passes just 
| above them at the top of the stroke. The oil falls to the foot of 
| the pump, and completely fills up the clearance space, the excess 
| oil passing up through the valve after the air when the piston is at 

the bottom of the stroke. Instead of a stuffing-box and non- 
return valve, the piston-rod is made to pass through a simple 
| hydraulic hat leather. The pump cover is perforated, and has a 
chamber above it to hold sufficient oil to immerse the hat leather, 
the flange of which covers the perforations, acting as a valve, and 
carrying a metal ring or washer with two bars upon its upper 
surface, which strike upon a stop to govern the lift, When the 
piston is near the top of the stroke the hat leather is lifted off its 
seating, say a quarter of an inch, and the air is freely delivered 
through the perforations in the cylinder cover. Before the hat 
leather can return to its seat the piston will have made a quarter 
of an inch of the down stroke, and a measured quantity of the oil 
in the top chamber will go through the perforations into the pum 
barrel. On the next stroke this excess oi] again comes up throug 
the cylinder cover, so that the hat leather valve is lifted by liquid 
instead of by the highly-rarefied air, and there is an absolute 
delivery of all the air taken into the pump at every stroke. The 
absorber is a metal case with a stone-ware lining, which is quite 
untouched by sulphuric acid, and consequently there are no acid 
fumes to damage the pump or cause unpleasantness in working the 
machine. Ice made on this principle is always opaque, owing to 
the rapid freezing; but it can be made quite hard, and even more 
pure than the water used. 

Mr. Fleuss stated that the machines were easily worked, and 
that if tainted water was used the machine drew all bad gas out 
of it, and produced pure ice, He also stated that the vacuum 
pump had a separate valve for various uses where a particularly 

‘ood vacuum was desired, and that Professor Jackson, of King’s 
Solan Chemical Laboratory, had told him he had been able with 
the high vacuum thus obtained to carry out experiments in 
chemical research in a manner previously impossible, 

The President announced that the paper for next meeting was 
to be ‘‘ Hydraulic Power in London,” by Mr. Ellington, M.1.C.E. 











THE INSTITUTE OF MARINE ENGINEERS.—On Friday evening the 
members of this Institute, who are chief-engineers in the Penin- 
sular and Oriental service, presented Mr. G. W. Manuel with his 
portrait in oils, painted by Mr. Tudgay. The annual dinner will 
take place at the Holborn Restaurant on Thursday, June 2nd. 

SEWERAGE Works aT HENDON.—On the 14th instant the chair- 
man of the Hendon Local Board, Mr. John Warburton, opened the 
pumping station to deal with the sewage from what is known as 
the Station district, forming part of the low level area. The latter 
comprises about 1100 acres, The board instructed their engineer, 
Mr. 8. 8, Grimley, A.M.1.C.E., to prepare the necessary drawings 
for the works, and in June, 1891, the tender of Mr. James Dickson, 
of St. Albans, was accepted for the sewer. The tender of Mr. 
Joseph Meston, of Westminster, was accepted for sewering, and 
making up three roads leading to the outfall sewer, and the tender of 
Messrs. Crossley Brothers, of London and Manchester, was 
accepted for the machinery. The total cost of the works has been 
£6388, being well within the engineer’s estimate. Although the 
outfall sewer had to be laid about 8ft. below the high-water mark 
in the Canal Company’s reservoir, and closely adjacent thereto, 
and during the wet year of 1891 the leakage from all sources is 
not more than one four-thousandth part of the capacity of the 
sewer. The machinery consists of two 7-horse power Crossley’s 
Otto gas engines. Each gas engine drives a set of three-throw 

lunger-pumps, 18in. by 10in. Each set of pumps will throw 
gallons per minute, or over 500,000 gallons in twenty-four 
hours, into the high level gravitating sewer through a Qin, rising 
main about 800ft. long, at a speed of thirty revolutions per minute. 

e@ sewage flows about a mile and a-half through the gravitating 
sewer to the outfall works, where it is, with the rest of the sewage 
of Hendon, Childs Hill, and Cricklewood, treated by the Ferozone 
and Polarite process of the International Water and Sewage 
Purification Company, of Victoria-street, Westminster, wh«se 
ner has proved a great success; the system first tried by the 





endon Board—purification by lime, followed by land filtraticn— 
having proved a costly failure, 
‘ 
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ENGLISH AND AMERICAN LOCOMOTIVES. 





TREE articles replying to the statements concerning 
English and American locomotives made by our contem- 
porary; the Railroad and Engineering Journal, appeared 
in THE ENGINEER for Feb. 26th and March 4th and 11th. 
Our contemporary in his issue for April stated that he had 
read these articles, but would not reply to them fora month, 
and meanwhile asked for working drawings of an English 
locomotive. With these in his possession he assured us 
that he would demolish our arguments. We have 
already stated more than once that any engravings which 
we possess are very much at his service. He has not 
availed himself of our offer, however, and the Railroad 
and Engineering Journal for May has nothing to say on 
the subject. We understand, however, that he is 
obtaining from an English locomotive superintendent 
drawings of an express engine, and, with these in his 
hands, we shall no doubt undergo the pains and penalties 
we have incurred. 

Meanwhile, the Railroad Gazette has seen fit to step 
in. Its impression for May 6th contains the following 
article, which we commend to the attention of our 
colonial readers. 


Where or by 


Name of operating railroad. whom built. 


Type and class. 


Pennsylvania .. Altoona .. 8 wheel, 4 coupled 
. ee 4 ar eee eee 
Chi., Burl., and Quincy Aurora Mogul, 6 = 
Chi., Mil, and St. P. .. Schenectady .. 10 wheel, 6 “a 
” +» «+ «+ Bhodelsland.. 10 , 6 * 
New York Central.. Schenectady .. 8S ,, 4 * 
Erie .. i ae ee ee Baldwin... . 10 , 6 * 
Baltimoreand Ohio .. .. . “ ae wee 
Philadelphia and Reading... . Ps ae Lhe o @ 6 a 
Michigan Central .. +» .« Schenectady... 10 , 6 BS 
ma be ee es a ae ae 
Baltimore and Ohio .. .. .. Baldwin.. .. 10 , 6 - 
Government of New South Wales pe ja ate ac S€ - 
Central of New Jersey... .. . a ee ee ae ee P 
London and North-Western 4 wheels coupled 
Great Western “46 ae @ - -- Single pair of drivers.. 
Great Northern .. .. .. _ — * * = 
Great Eastern.. .. .. .. . - eo a “ 
London and North-Western 4 wheels coupled .. 
Great Eastern. . oe Single pair of drivers 
London and North-Western 4 wheels coupled .. 
North-Eastern - Single pair of drivers. 
Waterford and Limerick F - 4 wheels coupled .. 
Highland Railway, Scotland . - 4 os 
Glasgow and South-Western . 4 P 


Single pair of drivers.. 
4 wheels coupled .. 
Single pair of drivers.. 


North-Eastern is e408 
London, Brighton, & South Coast 
Midland Railway .. .. .. . == - 





| 
| 


It will be seen that, to use an expres- | 


A very little experience in locomotive tests will lead any one to 
the conclusion that the only way to decide the comparative merits 
of the English and the American locomotive is to put them into 
the same class of work on the same road with the same fuel, and 
run them on the same schedule time. The only difference there 
should be in the conditions is in the amount of load allotted to 
each, The load should be in rtion either to the grate area, | 
the heating surface, the cylinder capacity, the weight on the | 
drivers, or a combination of all these factors. Probably a com- 
plete comparison of performance can only be obtained by makin; 
a series of tests in which the loading could be wey segeryy to eac! 
of, these different elements, one at a time. ar as the boiler 
action is concerned, it seems probable that the load should 
ordinarily be in proportion to the grate area ; but if this were 
taken as a basis in the comparison of a Wootten with an ordinary 
engine, the Wootten engine would be overloaded. Some engines 
with a large number of tubes, and hence an unusual heating 
surface, would be overloaded if the trains were made up in pro- 
portion to the heating surfaces, The heaviest engines almost | 
invariably have less heating surface and grate area in pro- | 
portion to their weight than lighter ones; these would be | 
overloaded if their trains were proportioned by the a | 
weights on drivers, In selecting comparative trains much care 
would therefore have to be exercised in order to do justice to the 
different designs. To determine the relative merits of two designs 
so widely different in dimensions as the English and the American 
is an involved problem which can never be solved by averages, or 
statistics from widely varying conditions. 

As the difference in the leading dimensions and proportions of 














r squere foot 
of grate per hour. It must be well understood that the Penn- 
sylvania is working closer to the limit of power than the Michigan 

entral, and is oftener compelled to divide its trains into sections 
or to run “ double-headers.” ae 

It is interesting to note the grate area allotted to bituminous 
coal-burning engines per ton of weight available for adhesion. 
This varies from 0°8 square feet per ton of weight on drivers for 
the Baldwin ten-wheelers on the Erie, as a maximum, to 0°43 square 
feet per ton for the Chicago, Milwaukee and St. Paul ten-wheelers 
built by the Rhode Island and the Schenectady Works. Here isa 
difference nearly as two to one, and there must necessarily be a 
considerable difference in the coal used per square foot of grate 
per hour and in the efficiency of the boilers. e table does not 
show as much variation in total heating surface per ton on drivers 
as in grate area. The maximum is 45°6 equare feet for the New 
York Central eight-wheeler, which has a large heating surface in the 
tubes, The minimum is 33 square feet for the class ‘‘H” on the 
Chicago, Burlington, and Quincy, which hasa large fire-box heating 
surface. 

It is probable that the total heating surface is not the best basis 
for estimating the steaming capacity, but that the fire-box heating 
surface makes a safer basis. The ratio for this varies as much as 


uare foot of heating surface, and less coal burned 


| that for the grate area. The minimum appears in the New South 


Wales ten-wheeler, built by Baldwin—2°19 square feet of fire-box 
beating surface per ton on drivers—and the maximum in the 
Philadelphia and Reading Wootten engine, built by Baldwin, 


| 4 6 square feet. A comparison of this kind shows that the Chicago, 


Milwaukee, and St. Paul ten-wheeler, built by the Rhode Island 


TABLE No, 1,—Comparative Dimensions of English and American Express Locomotives. 














Eg | og\s z Sait | Be. 1 BS Pe a | a | 3B ge ¢ 
OG 14! 1 |8.\ go) & | S82 |48g, 3, 8y ®4 | ed . 2°38 
s - Qa as wo pot eo a 2 a8; Soe 
= wea | ep 20 pa Ee . | es Su ~ ge we 2 pag ae 
8B | ov | Ss. | oa Ee wes |Saee a | oSa CES Seg , k 2~22 
lissg se e |) wee | CaF | aaT 2 a0 s 338 Remarks. Sos 
+ | pn | 23s $s ma | Se Si |sgi 8 2 3 oti al Bas BSesZ 
4e 83 | &=3 T ) We =) oe ae a &ys 423 — 2 bof 
we |aelansisc! |aa-i¢ 82 [/g8o 3 BS BSS | gay 33.3 
OP eplacn &£ 22 2 Sie Pack $3 oe & tom So | Bur 
eB adja a alisi< < |< &”? e = = nee 
73,350 68 | 184 24 160 33°26 1246 | 141 1387 65,500 33,150 | 106,500 | Class ‘‘ P” anthracite. 90 
65,400 68 | 18 24 160 17°34] 1168 | 93 1256 73,350 38,200 103,600 | Class ‘*O” bituminous. 17°3 
11,500 68 19 24 165 o7-1 | 1380 | 126 1506 74,000 18,500 110,000 | Class “‘H” bituminous. 14°8 
84,800 62 | 18 6 180 | 18°4 1534 | 137 1671 71,000 32,200 | 117,000 | Bituminous. 21-7 
$4,590 64 19 24 180 | 18°41 | 1410 17 1587 68,000 28,770 113,360 2 21°7 
| 
80,000 78 19 24 160 | 27°3 1672 151 1823 78,800 41,300 121,300 ” 11°0 
100,000 68 20 24 150 89°6 | 1884 | 168 2052 $3,000 29,000 129,000 99 10°1 
77,000 78 20 24 140 25 1544 143°5 1687°5 80,000 37,000 114,000 ” 12°0 
70,000 68} | 21 22 160 76 158 =| 166 1324 82,000 36,000 106,000 | Wootten fire-box,anthracite| 4:0 
99,000 74 | 20&29 24 180 28°2 1540 | 153 1993 83,000 36,000 135,000 | Compound, bituminous. | 14°2 
965,300 68 | 19 24 160 28°5 1606 | 139 1745 82,500 27,200 123,500 | Simple, bituminous. | 14°0 
101,750 62 | 21 26 160 28 1832. | 182 2014 96,000 21,350 133,100 | Bituminous. } 14°3 
96,000 61 | 21 24 160 27°9 1821 | 105 1926 83,000 26,000 122,000 ” 14°3 
83,400 78 | 18&22, 24 180 38°5 _- i= -- 82,000 35,400 123,800 | Anthracite, compound. 7°79 
61,264 78 | 13&26) 24 150 17°1 | 980 103°5 1083°5 _— 23,25 84,560 | Webb, compound. 11°7 
35,840 9% | 18 4) 346) — | — 1767 67,200 57,568 93,408 | _ - i f¢ 
38,976 914 | 183 26 | 160 18°4 | 1001 | 108°7 1109°7 86,240 52,080 91,056 — a | 10°9 
33,600 90 18 24 140 17° | 1097) | «11 1208 — 62,160 95,760 — _ i Ee 
69,440 85 | 15&30 24 175 20°5 | = 1346 | 120°6 1466°6 | 56,000 47,264 116,704 | Webb, compcurd. oe 
33,208 | 84 |18&26) 24 | — 17°38 | 1082°5 | 11775 | 1200 = 66,472 | 99,680 | Worsdell, compound. | 11-6 
67,200 | 75 | 14880) 24 | 175 | 20°5 | 1277-2] 159°1| 1486°3 — 28,000 95,200 | Webb, compound. | 98 
40,320 85} | 18&26) 24 175 | 17°23} 1026712) 110 1136°12| 75,712 55,720 96,040 _ -- 11°6 
55,412 72 117 24 150 18 | 1000 | 110 1110 49,840 26,264 $1,676 -- - 111 
60,000" 75418 24 - 18°8 1038°5 | 97°5 1136 71,680 - 96,320 _ _ 10°6 
62,200 734 18} 2 | 140 | 16 64 | 101 1065 2 30,800 93,000 = — 12°5 
39,760 | 91 20&28) 24 | 175 | 20-7 1016 | 128 1139 89,712 64,792 | 104,552 Worsdell, compeund. 97 
63,450 78 = 18} 26 150 21°0 1386 | 114 1500 61,150 23,250 86,700 _ ~ 9°5 
39,200 90 18} 26 160 19°6 1123°5 17 1240°5 67,200 57,120 96,320 _ — 10°2 








Notr.—The figures in the last column are based on the following assumed total train loads:—American, six-coupled, 400 tons; American, four-coupled, 300 tons; English, 200 tons. 
TABLE No, 2,—Showing the Ratio of Heating Surface and Grate Area to Weight Available for Adhesion. 


P. R. R. 


P. R. R. 





[° Approximate. ] 








N.Y. C 











&R 














8-wheel, —_8-wheel, | | *uogal ae “iorwheci,” ni 8-wheel, e. as * swheel, Pa Non compo'nd Fok Sf Ra MH 
Ratios. Class *P” Class **O” | Class “ H” bituminous. bit tae bituminous. bituminous. anthracite. | | 10-wheel, 10-wheel, | yituminous. bituminous. 

anthracite. bit bit Sch Rhode Schenec- - : Wootten | bituminous. | bituminous. 5 

Altoona. Altoona. A”) Aurora. tady. alent. _ Baldwin. | Baldwin. | paidgwin. Sch tady.| Sch tady. Baldwin. | Baldwin. 
Grate surface to thatof*‘A” ..0 2. 2. oc oe oe oa 1°00 1°56 mao 1°06 1°57 2°28 1°44 _ 1°63 1°64 1°61 1°61 
Heating surface, fire-box, to thatof“‘A” .. .. .. -- 1:00 1°85 1°47 1°90 1°62 1°81 1°54 _ 1°64 1°49 1°96 1°13 
Heating surface, total, to thatof ““A”.. .. .. «. _ 1°00 1°19 1°33 1°26 1°45 1°63 1°34 _ 1°59 1°39 1°60 1°53 
Weight on drivers to that of “A” .. 6. 6. 6. ee 1°12 1:00 1°39 1°29 1:29 1°22 1°53 1°18 1°07 1°51 1°47 1°56 1°47 
&q. ft. of fire-box heating surface to 1 sq. ft. of grate 4°24 5°36 4°65 775 961 5°53 4°25 5°74 2°18 2°43 4°88 6°50 3°76 
&q. ft. total heating surface to 1 sq. ft. of grate... 41°70 72°44 55°58 90°82 86°20 66°78 51°82 67°50 17°42 70°68 61°24 71°94 69°04 
&q. ft. of fire-box heating surface to 1 ton on drivers 8°84 2°84 2°75 3°23 419 3°77 3°36 3°62 4°60 3°09 2°89 3°58 219 
&q. ft. total heating surface to 1 ton on drivers... 37°82 38°40 82°92 39°42 87°52 45°60 41°04 43°80 87°80 40°20 36°24 39°58 40°12 
Sq. ft. of grate tol ton on drivers .. .. .. .. «. | “D3 +59 43 +43 “68 “79 “63 2:17 “57 “59 “5D 38 


sive American phrase, our contemporary “climbs down.” 
We fail to find a syllable, indeed, of the vainglorious 
boasting which once asserted that the American locomo- 
tive was the best in the world. A great deal of this asser- 
tion was, as we have shown, due to simple ignorance. 
Writers in the American press really did not know what 
their own locomotives were and were not doing, and they 


were in a condition of dense ignorance concerning the | 


work done in this country. We confess to a feeling of 
some satisfaction because we have enlightened them, and 
we shall probably hear no more about feats of haulage 
performed by American locomotives which entailed the 
necessity for an average cylinder pressure of 2501b. on 
the square inch, while the safety valves were loaded to 
1501b, The article, which we reproduce, is simple, 
straightforward, and interesting, 
some arguments with which we cannot agree. 

_ Much has been written during the last year about the compara- 
tive economies and efficiencies of English and American loco- 
motives, but however carefully the reader studies these discussions 
he finds little that is of real assistance in reaching a definite con- 


‘clusion fy epee the relative merits of the two types of engine. 


Most of the arguments have included so much general matter 
about methods of operating railroads, that the useful information 
about locomotives that has been gathered by the disputants is 
covered up. The figures that have been used in the controversy 
were mostly taken from performance sheets, and are the result of 
averaging the good engines with the bad, the small with the large, 
the levels with the heavy grades, and coal at 60 cents a ton with 
other coal at several dollars a ton. Averages are unsafe to follow 
blindly, and very deceptive when taken alone. One must know 
the extremes before the real value of an average result can be 
measured. Those who have experienced the difficulties found in 
attempting to obtain equal conditions on the same track with the 
Same class of trains, know well the folly of averaging results 
obtained on different sections of different roads and in widely 
Separated parts of the country, 


though it contains | 


| we have prepared a table—shown herewith—giving 


the two types seems not to be generally understood or appreciated, 

ata of our 
heaviest passenger engines and of some of the more powerful of 
the English engines. There is not, of course, enough information 

| given to sum up with precision the power or efficiency of the different 

| designs, but there is enough to enable one to make an approximate , 
estimate of the comparative hauling capacities and the efficiencies | 

| of the respective locomotives as steam producers. | 

In Table No. 2 are given several different comparisons of dimen- 

| sions and weights, These show the increase in capacity of express | 

| engines here during the past few years, the Pennsylvania standard | 

| express engine, class ‘‘O,” which not long since was one of the 

| heaviest express engines in this country, being used as a basis in 

| some of the comparisons to show the recent increase in dimen- 

| sions, 

| Locomotive builders generally have no difficulty in making a new 

| engine to excel one already running. They know from the dimen- 

| sions of the heating surface, steam space, grate area, and weight, 

about what one engine can do as compared with another of the same | 

class ; and it can be said with some truth that safe conclusions can 


where the engines do not differ much and when the conditions of 
operation are about the same. Of course, much can be said for 
and against the reliability of comparisons based on design alone, 
but it is easy to show how such comparisons are safer than those 
based on average performance under conditions that cannot be 
com . 

Table No, 2 shows what a wide difference there is in the proper- 
tions of engines on different roads. On the Pennsylvania, where 
some of the heaviest passenger trains are run, and through a 
mountainous region, we find the lightest locomotives. On the 
other hand, the Michigan Central, with a comparatively level road, 
has heavy engines. e loads on these roads are nearly identical, 
and the s) s are about the same, yet the Michigan Central uses 
an engine weighing 50 per cent. more on drivers, and having about 
50 per cent. more total heating surface. It is clearly impossible to 


would do justice to the engines. Yet one feels safe enough in 
saying that with the same train on the same track the larger engine 
would be more economical, as there would be less evaporation per 








com the fuel consumption in these two cases on any basis that | 


Works, while having a small proportionate grate, has a large 
fire-box heating surface. So much depends upon the quality of the 
coal used on different roads that a decision as to the relative 
efficiencies of two engines, one with a large, and the other with a 
small grate, is well nigh impossible unless both are tried with one 
fuel, and under equal conditions otherwise. 

There is another interesting feature in Table No. 1, the train 
load generally allotted to the different engines per square foot of 
grate. This sort of comparison is not conclusive, of course, unless 
the same fuel is used for all types, but in a general way it indicates 
the extent to which a boiler must be forced to generate enough 
steam to do the work to which it is generally put. This com- 
parison is given in the last column. The assumed total train loads 
are, for six-coupled and four-coupled American engines, 400 and 
300 tons respectively, and for the English engines 200 tons. 


| Doubtless these assumptions may be disputed, as there are no 


data to prove that they are entirely fair, but we believe them to 
be reasonably so, Where six-coupled engines are used on lighter 
trains we generally find grades which make the actual load at least as 
great as that we have assumed. Where the four-coupled engines 


be simply reached from an examination of the details of design, | are used on heavier trains the track is generally pretty level. This 


comparison shows that our engines have about 50 per cent. more 
load per square foot of grate than the English engines, and this, 
we believe, goes far to show why the English engines often use 
| less coal than our own per train mile, per ton mile, and per foot- 
pound of useful work done; but it is not yet shown that our 
engines are not equally efficient, all things considered, even with 
the greater crowding of boilers. The difference between total 
work and useful work is considerable. The useful work is done 
back of the lccomotive tender ; hence, with a heavy train, the 
| non-useful work done—in propelling the locomotive and tender— 
bears a less ratio to the whee work done. The commercial effici- 
| ency of our engines is increased by our methods of operation, 
| which give greater train loads. ; 
The whole discussion about English and American locomotives 
can have but little practical value when settled—if it ever is settled 
—as the use of either engine in the home of the other would be 
| hampered by a great many conditions, some of which could not, 
| and probably most of which would not, be got rid of; and we have 
| set forth the foregoing considerations, not with a view to furnishing 
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anything like complete data for reaching final conclusions, but 
rather to place before the reader a few of the salient points, which 
will assist him in drawing some very useful preliminary conclusions, 
without taking the trouble to do much reasoning. The English 
engines are admirable; so are the American. Either can be made 
comparatively bad by swapping the conditions of operation. 








LETTERS TO THE EDITOR. 
(Continued from page 454) 


THE MECHANICS OF LOCOMOTIVES. 

Sir,—I heartily sympathise with ‘‘ Old Bogie” in his complaint 
as regards what he calls my ‘‘atrocious system of shorthand ;” or 
rather, I sympathise with him in regretting that quantitative 
accuracy cannot be attained in certain sections of engineering 
science without the aid of algebraic shorthand. Without this, one 
can easily enough make general statements as to the kind of thin; 
that happens in this and the other part of a machine ; and I yield 
to no one in upholding the importance and utility of such general 
statements provided they be correct, and not of a vague nature 
such as to blind the student to the existence of modifying details. 

But as regardslocomotives, my present aimis yuantitative, Quanti- 
tative accuracy is necessarily laborious ; the actual design of a 
locomotive occupies many weeks of continuous labour on the part of 
several men. If we were toattempt to describe this labour without 
the use of shorthand of some sort, and in terms applicable, not to 
any one particular machine, but to all locomotives, ‘‘ Old Bogie” 
would get tired of reading before many columns were through ; 
the writer would be wearied out a little later; but first of all the 
editor would interfere and “stopit.” Let ‘‘ Old Bogie” look at 
the last equation in the second article. There I have written the 
left-hand side in words instead of letter symbols. It is, therefore, 
clumsy and ugly in appearance; but I adopted here the clumsy 
mode of writing what I had to say, not at all in order to afford 

our readers a lesson in con’ ing the two methods, but simply 

use the quantities here involved had to be mentioned in thi 

one equation only, and therefore the introduction of new symbols 
would have saved neither space nor labour to reader or writer. 
(The symbols would have needed to be defined outside the equation. ) 
I myself prefer to err a little on the side of the clumsy method ; 
tbat is, I prefer to put up with a little more clumsiness than the 
circumstances properly justify in order to steer clear, as far as may 
be, of the hateful shorthand. 

But let ‘‘ Old Bogie” imagine, or try to calculate if he can, the 
numbers ef columns upon columns that would have been filled by 
all the equations in Article I. if they had been uniformly written 
after this long-hand style. Firstly, the Editor would not have 
accepted the copy of the writer; secondly, if he had, the printer 
would not have accepted it from the Editor; and lastly, ‘Old 
Bogie” would have had no opportunity of reading it. e last 
result only is one which possibly he and others may think might 
have been desirable. 

I thank ‘‘Old Bogie” for contradicting his friend’s statement 
that “it is nothing but a lot of algebra and equations.” That 
statement was certainly untrue, and would have been unfair from 
any one who had made himself acquainted with the matter; but, 
of course, counts for nothing from one who confessedly has not 
done so. RosBerT H. SMITH. 

Mason College, Birmingham, May 25th. 


ATLANTIC RACING. 

Sir,—I beg to insert in your journal a table which should prove 
interesting, and should show clearly the difference in point of 
speed between the princi Atlantic liners now running. When 
one sees vessels compared by stating that such a vessel is decimal 
so-and-so of a knot faster than another, the idea conveyed to his 
mind is but vague. 1 have taken the highest speed of each of the 
vessels below which she has maintained for a trip, and assumed 
that all went over the same distance. This I take as 2777 miles, 
the direct route between Queenstown and New York. The 
Teutonic, for instance, last August crossed in 5 days 16 hours 
31 minutes, and covered 2778 miles. Had she done 2777 miles 
instead, the one mile less would have shortened her passage by two 
minutes. 


Time that would be| Superiority 
jAverage speed taken for a | over vessel 
distance of 2777 | next 

nautical miles. | following. 


Days. hrs. 
16 


or 
best passage. 
. min, 
26 
30 
54 
17 
13 


min. | H 
TS.S Majestic .. 

Teutonic .. .. 

City of Paris --| 

Fiirst Bismarck) 

City of New York 

Etruria ar 

. Umbria ay. 

7.8.8. Normannia .. 
», Columbia.. 

|e 


o 


| 
| 
| 


The Fiirst Bismarck, which up to a few days ago had not made 
@ passage at a quicker rate than 19°78 knots, has now suddenly 
jumped to over 20, She ran from Sandy Hook to the Needles, 
near Southampton, over a course of 3143 miles, in 6 days 12 hours 
3 minutes. This is at the average rate of 20°14 knots. The best 
day’s run was 474 miles. Only three other vessels have traversed 
an ocean at the rate of 20 knots or over. These are the Majestic, 
Teutonic, and City of Paris; but they are all far above the Fiirst 
Bismarck in speed. The number of times the Atlantic has now 
been crossed at 20 knots , it may be interesting to state, is 
thirteen. The three British boats mentioned above have each done 
it four times. The average of the four 20-knot trips of the 
Teutonic is 20°246 knots ; of the Majestic, 20°185 ; and of the City 
of Paris 20°159. The Fiirst Bismarck has just one, at 20°14 knots 
speed. The City of New York is not far behind, for she has 
recently maintained a speed of 19°95 knots from Sandy Hook to 
Roche’s Point, over the long course. On referring to the table 
above, some people may be surprised to see the Etrurid and 
Umbria rank as “‘five-day” boats. The reason why they have 
never actually crossed in under six days, is that up to the present 
they have always taken a longer route than the other boats between 
Queenstown and New York in summer, and have thus never crossed 
in as short a time as they are capable of doing. As, however, 
they now follow the same route as the White Star and Inman 
boats, it will not be surpri ing if in the coming autumn the 
** break into the sixth day.” e can the more recognise the hig’ 
efficiency of these two ships when it is noticed that the whole 
seven vessels in the table which are under them were built long 
after them, and are much more modern. The Cunarders are now 
six or seven years old, and the oldest ship in my list except them 
is the Labn, which is about four years old now. It is odd that the 
Normannia, built by the same firm as the Cunard boats, and which 
is about 590 tons gross more than them, with about 1500 more 
horse-power, has not nearly come up to them in speed, although 
she is a twin-screw ship. Indeed, no less than four out of the 
nine twin-screw Atlantic liners are slower than the old single-screw 
Cunard boats. Again, these vessels have all triple-expansion 
engines, whilst the engines of the Etruria and Umbria are only 
compound. 

Coming now to the fight for the premier position, we find that 
the Majestic is twenty-six minutes ahead ot the Teutonic, which 
vessel in turn is half an hour ahead of the City of Paris. Thus 
the Majestic is fifty-six minutes, or almost an hour above the crack 
Inman boat. To put it another way, the Teutonic travels every 


a Havel - 
T.S.S. La Touraine 


SOM ORME RD HOOO”F 
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T.8.8. AugustaVictoria) 18-2 





hour over 160 yards more than the City of Paris, and the Majestic 

over 288 yards more than the Inman boat, or 128 yards more than 

the Teutonic, RouMANIA 
London, May 18th. pig tig 


ENGLISH AND AMERICAN LOCOMOTIVES. 

Sir,—In THe ENGINEER of April 22nd a correspondent, who 
signs himself ‘‘ An Indian Locomotive Superintendent,” challenges 
the assertion made in the Railroad and Engineering Journal that, 
American locomotives if put on Indian railways ‘‘ would run 
50 per cent. more miles in a given time, and pull heavier loads ;” 
and says that he supposes he—tbe Editor of the journal—“‘ has 
some American locomotive builders at his back, for whose benefit 
his articles have been written;” and wants to know, ‘‘ where he 
can get one of those wonderful engines,” 

It is not entirely obvious what “having some locomotive builders 
at one’s back” means. I may say, however, that the writer of the 
articles referred to has no interest whatever in any locomotive 
building establishment ; os what results from the circum- 
stance that some of them advertise in his paper that they are 
prepared to do very excellent work. Furthermore, the articles 
referred to were not written with the knowledge, consent, or at the 
instigation or in the interest of any locomotive builders in this or 
any other country, excepting so far as the ye of loco- 
motives made either here or elsewhere was shown by the discussion. 

Your correspondent gives the average mileage of locomotives on 
Indian railways at 17,300 miles yearly. It was shown in the 
articles referred to—in Table II., published last November—that 
the average mileage of nearly 15,000 locomotives in this country 
was 35,650 miles. Your correspondent inquires where be can get 
‘fone of those wonderful locomotives.” In reply, I will say that 
there are a half-dozen or more reliable companies in this country 
who would furnish locomotives which they would guarantee to run 
an average of 36,000 miles per year, under fair treatment and like 
conditions of traffic that prevail on our roads here. They would 
also guarantee that the engines would uot be affected by the 
Indian climate, and that they could be run without disadvantage 
by different crews of competent men, so that the endurance of the 
men need not limit the number of miles run. Some or all of those 
builders would send competent men with the engines to see that 
they fulfilled the required guarantees. 

If your correspondent will also furnish the requisite data con- 
cerning the grades, curves, speed, or loads to be hauled, and the 
quality of fuel and water used, the builders will advise what type 
of locomotive should be used for the service, and would guarantee 
the loads they will haul, the speed at which they will run, and the 
amount of fuel they will consume, and would make the engines 
— to the conditions given by your correspondent in his 
etter. 

Furthermore, if he seriously contemplates, as he says he does, 
recommending the administration of his railway to purchase an 
engine “‘on the conditions being fulfilled within six months after 
landing in India,” I will take great pleasure in giving him any 
other information or advice in my power, and, if he desires it, will 
ascertain the prices and conditions on which one or more loco- 
motives can be furnished to his company, and will do this without 
any charge whatever to him, his company, or the builders of the 
locomotives. M. N. Forney, 

Editor of the Railroad and Engineering Journal. 

47, Cedar-street, New York, U.S., 

May 17th. 


MURDOCH OR MURDOCK. 

Sir,—In view of the fact that your correspondent “ R. B, P.”— 
as intimated in his first letter—is engaged writing a sketch of the 
life of William Murdoch, I cannot help expressing regret that, in 
spite of his acknowledging that Murdoch is the correct way of 
spelling the name, he deliberately contemplates dropping the ‘‘h” 
and srry | “k,” in writing of the inventor. I am all the 
more led to call attention to this matter on account of the fact 
that in a small memoir of Murdoch just published, under the 
auspices, or at the request of the British Association of Gas Man- 

ers, or of the committee having charge of the memoria! bust 
about to be placed in the Wallace Monument at Stirling, the 
writer—who isa Mr. A. Murdoch and a relative of the inventor— 
throughout the first half of the volume spells the name Murdoch, 
and in the latter half Murdock, giving his reason of course for the 
procedure, viz., the circumstance that Murdoch himself so spelled 
it, out of deference, it is supposed, for the inability of his English 
friends to pronounce it as correctly spelled. Even if it be true 
that Murdoch’s desire to accommodate his incapable English friends 
led him so far as to do violence to his baptismal surname—which I 
doubt, or would otherwise explain—I consider it only right that 
his fellow-countrymen, especially those of the same name, and 
above all his relatives, should by all means in their power rectify 
this misplaced or uncalled-for politeness on the inventor’s part. 
**R, B, P.” hopes that “‘for consistency ” the “‘k” spelling will be 
followed at Stirling. I am enabled, on the authority of prominent 
members of the memorial committee, to assure him positively that 
no violence will be done to consistency, and that at the same time 
no attempt will be made to help admiring but puzzled Englishmen 
over the stile of pronunciation by means of phonetics. The 
illustrious inventor will have the benefit unalloyed of his baptismal 
appellation, W-i-l-l-i-a-m M-u-r-d-o-c-h, D. PoLLock. 

lasgow, May 24th. 

P.S.—Please, Mr. Editor, don’t let ‘‘ R. B. P.,” orany other corre- 
spondent seeking to be facetious, ask me why I don’t spell my own 
name Polloch, because that, in Gilbertian phrase, ‘‘ has nothing to 
do with the case.” 


THERMODYNAMICS, 
Sir,—‘‘ A Student” will find the equation he quotes fully dis- 
cussed in Tait’s ‘‘ Heat.” But he need hardly go so far. If he 
will refer back to the top of his page in Maxwell, he will find 


defined as , where T is an arbitrary standard temperature. Now, 


obviously the difference of entropy will not be affected by the 
standard chosen, though the absolute value will. If then ‘‘Student” 
will take @ as his standard temperature, he will get 


H 

— H) oe 

$= 9° e= @” 

and H = H, — H, = @ (¢» — 9). 


Perhaps it may be needful to warn “‘ Student” that the value of 
H varies with the temperature. TuTOR 


A NEW FAN. 

Sir,—In reference to the new fan described on page 433 of THE 
ENGINEER of the 20th inst. we wish to point out that the volume 
passed by this fan is not more than should be expected, the fan is 
4ft. 6in. diameter and the blades 4ft. wide, and a good fan should 
pass at least double its own cubical measurement per revoluti 


<< 
be seen at Wimblebury Pit, of the Cannock and Rugele i 
Company, Hednesford. Beley Colliery 
As to “scooping up the air,” the fan referred to was special} 
designed for this but we prefer to say that the air is rare, 
into” our fan, when the inner ends of the blades ‘‘ cut into the 
air,” and centrifugal action does the rest. 
Hednesford, May 23rd. BUMSTED AND CHANDLER, 








THE IRON, COAL, AND GENERAL TRADEs 
OF BIRMINGHAM, WOLVERHAMPTON, aAnp 
OTHER DISTRICTS. 


(From our own Correspondent.) 
THE condition of the iron market here has not shown any cha; 
for the worse on the somewhat better tone reported last week 
Orders at the mills and forges continue to show up slightly more 
satisfactorily. There are some works which are operating with 
greater regularity than recently, and a larger output is being 
secured in certain localities. 

This week some of the ironmasters started a turn earlier than 
has recently been customary, and the feeling generally appears to 
be more hopeful. 

The buying that has come forward is mostly on home account 
for local consumption, and the orders received are nearly all for 
early requirements, A fair list of orders is on the books of the 
barmakers, and in plate and angles a satisfactory business jg 
evolved. Some have been received by the marked ironmasters 
and these are contributed to keep the works going. , 

Iron s are declining offers of orders under the rates lately 
reported, especially for medium qualities of bars and sheets, both 
these descriptions being at the mini rices istent with 
profitable trading. On 'Change in Wolverhampton yesterday, and 
in Birmingham to-day—Thursday—there were ironmasters who 
stated that prices are firmer than they have been since quarter. 
day, and an effort is being made to get up prices of sheets. Tho 
shorter production which has been going on in this branch should 
assist makers, and a stronger tone is likely when the liquidations 
now pending are closed. Galvanised corrugated sheets of twenty- 
four gauge, delivered Liverpool in bundles, are quoted £14 10s, 
upwards; plain singles are £6 15s. to £7; and doubles £7 5s. In 
the bar trade present prices are—common marked bars, £8 to 
£8 12s, 6d.; medium, £7 15s, to £7 17s. 6d.; and third qualities, 
£5 17s. 6d. to £6. There isa good demand for chain and anchor 
iron, and the other local trades are taking a larger bulk than 
usual, which seems mainly due to the reaction after waiting for 
lower prices, 

Tube strips are quoted; but in plates, angles, and hoops, a 
satisfactory business is moving compared with other branches, while 
for best stamping sheets and tin-plates home orders are progressive, 
Gas strip is quoted £6 to £6 2s. 6d.; ye £6 12s, 6d.; plates, 
£8 for common qualities, and £9 to £10 boiler sorts. The best 
feature of the export demand is the continued revival in the 
position of the Argentine market and the further fall in Buenos 
Ayres Exchange. What this latter circumstance means to current 
trade can only be fully interpreted by those manufacturers who 
have their money locked up in South America, and have been 
unable to realise their assets for months past. To these manufac- 
turers the news from the Plate district is of the greatest 
ae, and occasions unalloyed satisfaction. 

he low value of Indian exchange at the present time is 
seriously disadvantageous to trade. Manufacturers speak anxiously 
of their anticipations of the south-west monsoon, which should 
commence in less than a fortnight’s time. Weighty issues to 
Indian trade depend upon the character of these rains. 

It is stated that there is some likelihood of the Gospel Oak Iron 
Works, Tipton, being restarted before long. Messrs. John Harris 
and Job Suen, who bought them at the recent sale, are under- 
stood to have two offers from ironmasters, and these are being 
considered. The works comprise several puddling furnaces, and 
six sheet mills. About 150 tons of sheets were sold a few days ago 
by auction at the Hope Works, Tipton, and realised rather better 
— than were expected. The works, however, will continue 
cl . 

Demand in the pig iron trade is brisker, and consumers seem 
more anxious to secure supplies. When information was received 
a short time ago to the effect that the Durham strike was likely to 
terminate before long, Staffordshire and Midland pig iron prices 
lost some of their previous firmness, Now, however, that there 
seems a probability of the strike being prolonged, this strength has 
been recovered. Moreover, the general condition of trade is lead- 
ing purchasers to anticipate that producers cannot lower their rates 
for some time to come. 

For some brands of pigs sellers have this week quoted their rates 
up ls. per ton, and several Midland brands are withdrawn from 
quotation. In view of the fact that they made but few purchases 
at the time of the quarterly meetings, consumers are now beginning 
to satisfy their requirements more fully, and in some cases for 
some little time ahead. 

Pig prices are quoted at 47s. 6d. at stations in this district for 
Lincolns, Derbyshires 44s, to 44s. 6d., with some brands 45s., 
delivered to works, and Northamptons 44s, With regard to 
Staffords, all-mine hot-blast sorts are quoted 62s, 6d., part-mines 
about 45s, and cinder pigs 36s, 6d. upwards 

In iron circles in this district the prolongation of the Durham 
strike is being very seriously discussed. It is noted locally that 
the ten-weeks’ strike has made the Durham Miners’ Federation 
practically bankrupt, and there seems good reason to believe 
that before long the men will have to submit to the owners’ 
terms. The consequence would probably be that iron and fuel 
rates in this as well as in other districts would lose some of the 
firmness which has been imparted to them during the 
strike period, but upon this point opinion among ironmasters 
here is divided. 

Meanwhile cokes are very dear, and the prices of imported 
cokes from South Wales and Derbyshire maintain their recent 
firmness. Foundry coke has, since the commencement of the 
Durham strike, advanced 5s., and local agents have been advised 
by South Wales firms to quote a further advance of 5s. per ton, 
making best foundry coke 30s. delivered. Furnace coke is quoted 
15s. to 25s., according to quality. 

The coal day “stop day” has been satisfactorily settled so far 
as this district is concerned, the men having accepted the masters 
adverse decision—though it would appear, with some reluctance. 
The general question of colliers’ wages is already exciting some 
attention at the district collieries. The existence of coal several 
miles south of the present workings in North Warwickshire, is a 
fact which has long been known to geologists. We are now told 
that ‘‘ geologists and mining engineers are for the moment eagerly 
discussing” a matter of fresh coal workings in and around 
Coventry. As a matter of fact, however, all that is taking place is 


the deration of the possibility, at some future time, of the 














when drawing air freely, as Mr. Hopton’s fan appears to have done 
during the test given. Cubic measurement of fan = 64 cubic feet 
x 400 revolutions = 25,600 cubic feet x 2 = 51,200 cubic feet per 
minute. We have constructed and tested a large number of fans, 
and have found them equal this output in all cases, when drawing 
free air and discharging freely to atmosphere. Comparison is 
necessary in order to prove superiority of any fan. 

We have had a 6ft. 6in. fan, 29in. wide, running at a colliery for 
eighteen months, and this fan is continuously passing through the 
mine a volume of air equal to double its own cubic contents per 
revolution, as measured by the colliery manager, Mr. Williamson. 
Measurements were taken in the fan drift, which was divided into 
12in. squares, and theanemometer held in each square for one minute, 
and the average velocity taken. Cubic contents of fan = 80°19 cubic 
feet, quantity passed through mine 49,896 cubic feet per minute at 
l-lin. water gauge, revolutions of fan 316 per minute. The fan is 
thus emptying itself 2°347 times every revolution. This fan can 





South Staffordshire continuation bed in Warwickshire being further 
worked. But no experiments are being made. 

Business in hardwares with the Continent continues to suffer 
greatly from the protective tariffs imposed on local exports, and 
upon inquiry it is found that among many of the Birmingham 
manufacturers strong approval is expressed of the Premier’s recent 
utterances on this question. The cry, “common sense at last, 
which ted Lord Salisbury’s pronouncement at Hastings 1s 
decl to be a fair interpretation of the feelings of large numbers 
of the hardware houses in Birmingham on the — 

In the edge tool trade, orders are better for South America than 
for some time t, and some local firms can now see their way to 
six weeks’ oak 6 ahead. Of late years the Staffordshire edge tool 
trade has been anything but profitable, some firms having been 
making losses for half-a-dozen years past varying from £500 to 
£1500 annually. During the recent Indian famine orders for hoes 
for India were of larger bulk than previously 
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—_— 
cturers in this trade are remarking upon the increasingly 
Nees maonet in which all-steel tools are supplanting those of 
oma ith steel faces. The newer form is not without its advan- 
ps: for steel can now-a-days be obtained cheaper than iron, and 
er tocal edge-tool makers are able to buy Welsh billets at £5 
ton, delivered at their works, — : 
PThe Birmingham metal market in the department relating to 
per and brass is just now considerably animated in consequence 
tthe continued rise in eo ge Little Chili bars and best settled 
= per have been advanced fully 50s, per ton, and prices are still 
bepyant. The strong upward tendency is attributed by well- 
informed brokers to the anticipation that the agreement between 
the American and European producers has been definitely signed. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester.—There is still no improvement to report as regards 
the unsatisfactory outlook in the iron and engineering trades of this 
district. The tendency—with the approaching Whitsuntide holi- 
days—is, if anything, rather in the direction of a still further 
restriction of business ; buyers and consumers seem more and more 
determined only to cover the most pressing wants until there is 
some more settled prospect ir. trade, and naturally advantage is 
being taken of the approaching Whitsuntide stoppages to wait for 
such further developments as may take place in the meantime. As 
[have pointed out in previous reports, one very disturbing element 
in the market is the apprehension of serious labour conflicts with 
reference to wages ; and this is not only regarded as more than 
probable in the coal trade, but in the engineering industries a 
movement in this direction seems to be imminent. In one very 
important district I know that all the requisite information is now 
being gathered, evidently preparatory to the sending out of notices 
for a reduction in wages, and the necessity of a similar movement 
in this district is now being strongly urged by many of the leading 

loyers. 

7 »* i on the Manchester Iron Exchange on Tuesday was 
again extremely slow, and except that in one or two district brands 
of pig iron, which have recently taken the place of Middlesbrongh, 
some moderately large transactions were reported, the buying 
going on was, for the most part, confined to merely hand-to-mouth 
requirements. Lancashire makers of pig iron still report only a 
very limited business, but this is sufficient to take away their 
present small bt wee so and their quotations remain on the basis 
of about 44s. 6d. for forge, to about 45s. 6d. for foundry, less 24s 
delivered equal to Manchester, In Lincolnshire iron, considerable 
sales of No. 4 forge have been made during the week, on the basis 
of 43s, 6d., and in foundry a fair Saaheane tes been done at about 
45s., less 24, delivered equal to Manchester, with the result that 
makers in one or two cases are now so fully sold that they do not 
care about entertaining further inquiries, and this indifference 
with regard to additional business just at present is to some extent 
intensified by the difficulty experienced in obtaining supplies of 
coke, which has necessitated the blowing out of one of the Lin- 
colnshire furnaces. Certainly it would now be very difficult for 
buyers to place orders at the above figures, and in one or two 
cases makers are nominally quoting advances of about 6d. to 1s. 

rton. A considerable amount of business has also been doing 
in Derbyshire, and makers are now very firm at 45s. to 45s. 6d. for 
forge, to 48s. and 48s. 6d. for foundry, less 24, delivered Man- 
chester, with some of them scarcely in the market at these 
figures, With regard to outside brands offering here, the market 
continues very irregular, and there is a good deal of underselling 
on the part of merchants, especially in Scotch iron, some brands of 
which are offered at extremely low figures, Govan being obtainable 
at 44s, and Eglinton at 47s., net cash, delivered at the Lancashire 

rts, although makers of Eglinton are firm at 47s. 6d., and for 
Eenpnensek: they are still quoting 49s. 6d., net cash, delivered. 
The continued scarcity of good-named foundry brands of Middles- 
brough enables makers to hold out for exceptional prices for the 
small quantities they have to offer, but in ordinary truck iron 
merchants, if anything, are prepared to take lower figures, and 
there have been sellers at about 47s. 4d. to 47s. 10d., net cash, 
delivered equal to Manchester. 

The business doing in finished iron continues for the most part 
restricted to very small quantities. Some of the forges are still 
kept fairly occupied, but generally they are short of orders. For 
Lancashire bars, the current market prices remain about £5 15s. 
to £5 17s. 6d., and for sheets, £7 5s. to £7 7s. 6d. for merchant, to 
£7 10s, and £7 12s, 6d. for galvanising qualities, with the usual 
extras for doubles; but, for hoops, the associated makers have 
reduced their list prices 2s. 6d. per ton, and these are now quoted 
at £6 5s. for random, to £6 10s. for special cut lengths, delivered 
Manchester or rg 

A firm tone is still maintained generally throughout the steel 
trade, both as regards raw and manufactured material, but the 
business doing is of no very great weight. Good foundry qualities 
of hematite are not quoted under 59s. to 59s, 6d., less 24, and 
billets £4 15s. net cash, delivered Manchester. For steel boiler- 
plates makers remain very firm at £8 per ton for prompt delivery 
to consumers in this district; but there are some Seoteh plates to 
be bought at £7 5s, to £7 7s. 6d., and merchants are also sellers 
at about these figures. Steel shipbuilding material is, however, 
relatively low in price, and steel boiler-plates, delivered ex-steamer 
Liverpool, can be bought at £7 2s, 6d., with steel ship-plates 
offering at £6 10s. to £6 12s. 6d., and steel angles at the 
abnormally low figures of £5 15s. to £5 17s. 6d. per ton, delivered. 
With regard to the engineering industries, reports still show a 
continued slackening off in all directions, except in one or two 
special departments, boiler making being perhaps about the only 
really important branch in which there is any considerable weight 
of new work coming forward. 

There is a continued slow demand for all descriptions of fuel, 
with lessening firmness in prices, the reduced rates at which the 
locomotive fuel contracts are being renewed, as reported last week, 
encouraging buyers to press for concessions in other directions. 
With regard to the gas coal contracts that are now being tendered 
for, there is, however, a strong determination generally to hold on 
closely to last year’s prices, and it is only in exceptional cases where 
anything materially below these is being quoted. At the pit 
best coals average 12s, to 12s. 6d., and seconds 10s. to 10s. 6d., 
common house coals 88, 6d. to 9s., steam and forge coals 7s. 9d. to 
88, 8d., burgy 6s, 3d. to 6s. 9d., the better qualities of slack 4s, 9d. 
to 5s, 3d., and common slack 3s, 3d. to 3s. 9d. per ton. 

The demand for shipment continues very indifferent, and 
ordinary qualities of steam coal are readily obtainable at 9s. 3d. 
to 9s. 6d. per ton, delivered at the ports on the Mersey, although 
~ — special descriptions 6d. to 9d. per ton above these figures 

is quoted. 
, Barrow.—The business doing in hematite qualities of pig iron 
is very quiet, In fact, there is very little to sell, but the consump- 
tion is largely in excess of the output, as shown by the shrinkage 
of stocks, Only six furnaces remain in blast, and the output from 
these, which represents about 3600 tons per week, at once goes into 
consumption, and at the same time there is a weekly reduction of 
stocks ; this week’s falling off representing 8773 tons, and leaving 
the stocks still in hand at 69,411 tons, being a decrease since the 
beginning of the year of 74,676 tons. Makers are doing practi- 
cally no business, but they still quote Bessemer mixed numbers at 
51s. net, f.0.b.,ewhile speculators and holders of warrant iron are 
doing business at 49s. 2d. net cash. 

Tron ore is in small uest, and raisers are still stocking very 
largely, as they cannot afford to close their mines, and are looking 
forward to realisation in the early future. Prices are steady at 
8s. 6d. to 9s, per ton net at mines for ordinary qualities. 

The steel trade is very quiet in most departments, and orders 
are coming to hand slowly both in the Siemens and the Bessemer 





in consequence of only one mill in the district being at work, owin; 
to the scarcity of coke and of pig iron, but orders are fairly held, 
and prices are steady at £4 4s. per ton net f.o.b. for heav: 
sections. Makers in the meantime cannot enter into new wor 
until they can see a fair chance of an early reeumption of activity, 
and of continued supplies of the raw and crude material. In the 
Siemens-Martin department the mills and furnaces have been 
steadily employed during the past few weeks; but it is evident 
they will have to be stopped this week end owing to the scarcity of 
pig iron, and that will accentuate the present distress in the town, 
which is already so severe, that the Mayor of Barrow, Alderman 
Strongitharm, has thought it his duty to issue a special appeal for 
further subscriptions to the relief fund, which is practically 
exhausted ; and the position in West Cumberland is even worse 
than it is in Barrow, as several works in that neighbourhood were 
stopped before the Durham strike commenced. The trade in tin- 
plate bars is very quiet, and the mills are being brought to a 
standstill. 

There is still a great deal of life in shipbuilding and engineering 
works, and ordersare well held. 

Shipping is extremely quiet, and now shows a decrease of 93,240 
tons this year in exports of iron and steel, as compared with the 
corresponding period of last year. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE condition of the coal trade is little altered, and cannot 
possibly be subject to much change so long as the Durham strike 
is continued. That it should have been maintained so long, is 
strong evidence of the miners in other districts being convinced 
that to be beaten in the North means a succession of reverses in 
the Midlands and the West. From Barnsley I hear that a large 
tonnage of coal is going northwards ; but it is significant that the 
orders given out are to meet no more than immediate needs, It is 
pretty clear that when the struggle in Durham is ended, and the 
miners there have returned to their work, there will be a general 
weakness in the demand, 
Then the play-day will not only be maintained, but probably ex- 
tended. Four days a week will, it is believed, meet all the require- 
ments of business. The Yorkshire and Lancashire colliers are 
firmly convinced that ifthe Durham men are compelled to make 
the concession, or a movification of it, there will be no resisting a 
similar movement in other districts. With the northern coalfield 
in active operation, and coal being brought to bank there at a 
reduction, the coalowners here would find it hard to compete with 
their rivals in Durham. This impression is no doubt the secret of 
the large sums being raised for the support of the men, the levies 
in all quarters having been readily doubled during this month. 
The indications, while I write, are not in favour of an early pacific 
settlement of the dispute. 
A fair average amount is being sent to London and the Eastern 
Counties. Prices are steady, even in face of the play day, which 
has not greatly reduced output as was anticipated. Silkstones 
make from 11s, to 12s, per ton; Barnsley house ¢oal from 10s. to 
10s. 6d.; other sorts from 8s. 9d. per ton upwards. In steam coal 
there is quite an average business doing, the export trade being 
brisk, while the ships in the Durham ports have to take 
Northumberland or Yorkshire coal. Quotations are rather over 
contract figures, ranging from 9s. to 9s. 6d. per ton. There is 
also a gi season inquiry for gas coal, and the fresh contracts 
are not likely to be lower. For engine fuel there is a steady 
request at from 6s, to 6s. 6d. per ton, the production 
being fully required, the larger coal being wanted for coke. 
Smudge makes about 3s. a ton. The coke ovens are well engaged, 
the prices realised being quite lls. to 14s. per ton. The West 
Yorkshire collieries report that London sorts of house coal are 
most freely ordered, the shipping requirements being somewhat 
languid, while manufacturing fuel is still weak. 

he annual report and balance sheet of the Parkgate Iron and 
Steel Company affords further evidence of the depression in the 
iron trade. The dividend is at the rate of £2 per share—£75 
paid—which, although moderate, is better than that made by other 
undertakings of a like kind elsewhere. Lowness of value and the 
dearness of fuel are the two chief contributing causes to the 
present results of working. A shilling per ton less for coal would 
make several thousand pounds difference to the company. The 
Rotherham stove grate trade is also reported to be in a depressed 
state, but there is full employment for brass workers. 

Rather more is doing in the silver and electro-plate branches, 
although much of the work now in hand is of a fugitive kind, such 
as goblets, cups, shields, flagons, and other trophies produced for 
prizes in summer pastimes. There is no improvement to record in 
regard to cutlery, and many hands, particularly those usually 
employed upon American and Indian patterns, are out of work. 
Tile makers are very quiet ; the long-continued inactivity in the 
shipbuilding yards deprives the men who made shipbuilding tools 
of employment. Some good work has recently come into the 
———— trade ; the wire-drawers are rather better off, several 
orders of considerable magnitude having been booked within the 
last fortnight by one or two houses. e rolling mills and tilts 
are still inadequately e ed, but more is doing than at the 
beginning of the month. production of Bessemer material 
continues to be affected by the lack of hematites, which cannot be 
procured from West Cumberland whilst the Durham strike lasts. 
Although the traffic returns exhibit a falling off, it is evident that 
the railway companies regard the decline as only temporary, for 
they continue to give out quite an average amount of railway 
work in axles, springs, and wheels. The local iage and wagon 
builders are also fully employed. At the Midland Railway works 
at Derby there is no diminution of activity, and similar buoyancy 
is reported from the engine works of other important companies. 

To the Italian, Spanish, and Portuguese markets there _ vow all 
a larger quantity of goods sent recently, owing to the desire to get 
supplies in before the new tariffs come into operation. After the 
30th of June there will be a decided decline in the busi done 
with these and adjoining markets. Nothing would do so much to 
restore the trade in lighter wares, as well as ‘n the heavy goods, as 
an early revival in the great American markets, 











THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


TRADE in nearly all branches of industry continues disorganised 
in this district, and practically all interest centres in the progress 
of the Durham colliers’ strike, which is the cause of the slackness 
of business. Until this stumbling-block is removed no one expects 
any improvement; but it is satisfactory to learn that the general 
opinion is that the eege | is likely to be removed by Whitsun- 
tide, as the men cannot well hold out longer. This is the eleventh 
week of the strike, and the support which has been accorded to 
the colliers from outside their own trade has been very small 
indeed, for they have not had the public sympathy, seeing that it 
was considered that the men were in the wrong, and might have 
avoided all the misery they have caused to themselves and 
thousands of others if they had agreed to the employers’ very 
reasonable offers of arbitration made several times, both before 
and after the strike commenced. They would neither have 
arbitration, nor would they in any way discuss the question of a 
reduction with the employers, and refused to examine the data on 
which their masters their claim. For eight weeks they 
maintained this attitude, characterising the claim for a reduction 
as cruel and unjust, and talking about starving and dying in the 
gutters before they would submit to the slightest reduction. The 
secre of the miners at one of the mass meetings declared that 
he would sooner refuse the whole of the mineral wealth of England 
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before many days had passed he and his colleagues went and 
offered that Pivage dad and others employed at the pits would 
agree toa 74 per cent, reduction if the masters would be content 
with that. But the coalowners did not see their way to consent to 
this, and declared that they could not re-open their pits unless 
the 134 per cent. claimed were ded. The miners could have 
remained at work three months ago—and there need never have 
been a day’s stoppage—if they would have accepted 7} per cent. 
then, for the owners offered that as a settlement. Since then so 
much damage has been done to the pits, and so much trade has 
been lost, that they have been compelled to raise pet ater ys of 
reduction claimed to 13} per cent., especially as trade and prices 
have distinctly grown worse. The miners’ delegates finding that 
74 per cent. would not satisfy the masters, instead of making a 
larger offer as they might have done, seeing that they had been 
endowed with full power to settle the dispute, again appealed to 
the men in order to get their sanction to offering 10 percent. This 
was simply playing with the question and delaying the settlement ; 
for when they had been emphatically told that 134 per cent. was 
the least the owners would accept, it was but a waste [of 
valuable time to take votes about offering what they knew 
beforehand would not be agreed to. The bulk of the miners voted 
in favour of 10 per cent. reduction, but when on Saturday the 
delegates waited upon the owners, as might have been expected, 
the offer was refused. They then offered to agree to the whole 
question being submitted to open arbitration, but the employers 
intimated that the time for that had gone by; arbitration had been 
several times offered by the employers, and as often empathically 
rejected by the men, who appear now to have changed their minds 
when they have appealed to force and it has failed them. How- 
ever, the men, though they so strongly rejected arbitration until 
the eleventh hour, are now posing as the upholders of that desirable 
method of adjusting difficulties, and are now endeavouring to make 
capital against the masters for not agreeing to it. Thatthe miners 
are beaten now cannot be doubted, their offer to agree to 10 percent. 
reduction when all through the strike till lately they have refused 
that one per cent. even should be agreed te, is sufficient evidence 
of this, and the end of the strike cannot be far off. The Miners’ 
Executive and their coll es have this week issued a most angry 
manifesto to the men, charging the owners with a desire to 
trample upon and humiliate them. Strong language is used, ¢.g., 
‘it is evident that they—the owners—would crush you and reduce 
your manhood to the level of serfdom.” They say the future of 
this awful struggle is with the owners, the miners have done their 
part, and the struggle must continue. They now try to fix the 
responsibility of the present deadlock on the masters, and call this 
a “lock-out,” when it was they themselves who for eight weeks 
remained idle rather than have arbitration. At a number of the 
non-associated collieries the miners have gone back to work on the 
understanding that their wages are to be reduced by the same 
amount as the general settlement. The Consett Iron Company has 
declared that a its pits—except the Ivestone, which has been idle 
all the year—are open to the miners to resume work at 134 per 
cent. reduction up to June lst, but it is probable that after that 
15 per cent. reduction will be claimed if the men have not recom- 
menced this month. The distress in the Cleveland district brought 
about by this strike is deepening, but a large amount of assistance 
from outsiders is forthcoming, as people sympathise with these 
innocent victims of other people’s quarrels. he officials of the 
Cleveland Ironstone Miners’ jation have this week addressed 
a petition to the Queen for assistance. 

Cleveland pig iron has become extremely scarce—the supply of 
all descriptions, except No. 3 and white, has practically altogether 
disappeared, and the stock of basic and the locally made hematite 
has been exhausted. The stock of No.3 g.m.b. in makers’ hands is of 
very small extent, nearly all of that quality being in the public 
warrant stores. The white pig is held by the makers, but there 
is not much of it. The shipments and local consumption having 
increased, there are larger withdrawals from the public stores than 
ever, and the quantity held by Messrs. Connal and Co, on 
Wednesday evening was 72,346 tons, or 14,592 tons decrease for 
the week, 35,637 tons decrease this month, and 87,713 tons 
decrease since the Durham strike commenced on March 12th. This 
means that through the strike Connal’s receipts for rents for the 
storage of pig iron at Middlesbrough have fallen at the rate of 
£4400 per annum. The shipments of pig iron this month have 
been better than were expected, and consumers abroad continue 
to press merchants for deliveries. Thus Monday’s pig iron 
exports were 5870 tons, the largest reported on any day this 
year, and up to Wednesday evening, the May exports reached 
46,947 tons, as compared with 40,893 tons in April, 1892, 
and 72,062 tons in May, 1891, to 25th. Besides this, 
the local consumption has increased, owing to the re-opening of 
some of the finished ironworks and foundries, and some of the 
manufacturers are greatly inconvenienced by the scarcity of pig 
iron. The total quantity of No, 1 Cleveland pig held in the district 
at the beginning of the week was. under a couple of hundred tons, 
and that was all in the hands of one firm, who had a number of 
offers for it. They would not take anything below 45s. for it, and 
buyers had to give this for it. Makers have not accepted less 
than 40s. for No, 3, and have raised their minimum now to 
40s. 6d., while merchants who, last week, reduced their rate 
under 39s. were selling at 40s. 3d. on Wednesday, as Middlebrough 
warrants, on which they base their quotations, went up. Middles- 
brough warrants declined last Friday to 38s. 9d., owing to the 
report of a settlement of the Durham difficulty, but they have 
advanced until 40s. 1d. was asked on Wednesday. White pig iron 
has been sold at 37s. 6d. No quotations can be given for other 
qualities, because there are none for sale. e remaining 
furnace at the Tudhoe Ironworks of the Weardale Coal and Iron 
Company was damped down this week, the supply of coke 
having been exhausted, and there now are onl three furnaces at 
work in the whole of the North of England out of 151 erected, and 83 
in operation when the Durham strike started. The three furnaces 
are all at Middlesbrough, viz., one at Messrs. Bolckow, Vaughan, 
and Co.’s, making spiegeleisen, and two at Messrs, Gjers, Mills, 
and Co.’s Ayresome Ironworks—of which one is producing hema- 
tite, and the other ferro-silicon pig. Both Messrs. Dorman, Long, 
and Co., West Marsh and Britannia Iron and Steel Works, 
Middlesbrough, and the Moor Iron and Steel Co., Stockton, are 
importing Spanish pig. The importation of Spanish ore has ceased, 
as there are no furnaces requiring it. A little Durham coke can 
now be had, as some of the non-associated pits have started, but it 
is for foundry purposes, and costs 24s, and 25s. per ton delivered 
on Tees-side. South Yorkshire coke is also delivered in the 
Cleveland district at 17s, 6d. to 20s. per ton, but that is higher than 
blast furnace proprietors can afford to pay. 

The finished iron and steel manufacturers are using a consider- 
able tonnage of South Yorkshire coal, and the production of iron 
and steel is larger than it has been for some time past. The 
Consett Iron Company, who last week had to close four steel plate 
mills, has this week also stopped the cogging mill in connection 
with No. 4 mill, and this will remain idle until the miners’ strike 
ends. The company has also closed its Shotley Works, where 
it produces iron plates. The Anderston Foundry, Port Clarence 
—the largest of the kind in the North of England—after baving 
been idle almost ever since the colliers’ strike commenced, was 

jally reopened on Wednesday, the foundry and point and cross- 
Ings department starting on Wednesday, and the sleeper and nut 
and bolt department yesterday, but only 500 hands will be employed, 
whereas the usual complement is 1500. Prices of finished iron and 
steel are pretty much the same as last week. The rail trade in 
the district is absolutely dead for the present, there is not a ton 
made. 

Orders for new vessels are very scarce, and have been for the 
last three months, as shipowners cannot be expected to buy when 
freights are such that scarcely any steamers are making profits, 
and when it is estimated that 1000 vessels are laid idle throughout 
the country. Nevertheless, shipbuilders have orders booked 
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may have to stop in some cases for lack of material if 
the Durham b= is not speedily ended. On Saturday 
H.M.S. Resolution is to be launched by Palmer’s Shipbuilding 
and Iron Company. She will be named by Mrs. W. H. 
White, wife of the Chief Constructor and Assistant-Comptroller of 
the British Navy. This vessel is one of the first-class battleships 
which were provided for by the Naval Defence Act, 1889, and is 
the first of two barbette battleships building by Messrs, Palmers. 
Her length is 380ft.; breadth, 75ft.; mean draught, 27ft. 6in.; dis- 
7 14,150 tons; indicated horse-power, natural draught, 

; indicated horse-power, forced draught, 13,000; speed. 
natural draught, 16 knots ; speed, forced draught, 174 knots. The 
Resolution is a twin screw, each set of engines being 40in., 59in., 
88in., by 5lin. 

A technical dispute of rather long standing has just been brought 
to an amicable termination by the award of Mr. Jeremiah Head, 
M. Inst. C.E., of Middlesbrough, to whom it was referred by con- 
sent of the parties interested. The matters in dispute, of which 
there were several, had reference to the details of construction of a 
blowing engine for supplying air to certain iron-smelting furnaces. 
During the hearing two questions of general interest to engineers 
were raised, upon which the arbitrator was required to give a 
decision. The mrst of these related to the valves by 
which the air enters and leaves the blowing cylinder 
of such an engine. The second involved the expediency 
of attaching force pumps, for supplying boilers or tanks, to the 
end of the air pump crosshead, where the latter is operated by a 
lever on gudgeons connected with the steam cylinder crosshead. 
In the summing up preceding his award, the arbitrator gave it as 
judgment that for blowing cylinders leather valves loaded with 
plates on one or both sides are never likely to be permanently 
satisfactory, and that the only really good valves are those composed 
of single leather flaps, beating upon suitable grids and without stops 
or guards behind them. With regard to the force pumps, his 
decision was that they should be separately driven and not attached 
to a blowing engine in the way described, but that at any rate if 
they were so attached they should be small and equal in area of 
ram, which latter should force only when rising, so as to assist in 
balancing the engine. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE rapid decrease in pig iron stocks in Cleveland and Cumber- 
land has imparted considerable firmness to the Glasgow warrant 
market. Prices of both Cleveland and Cumberland pig iron have 
advanced. The former has sold up to about 40s. cash. There has 
been a scarcity of hematite warrants, quantities of which have been 
called up by purchasers, and the price has risen to 51s. 9d. in the 
open market, and about the same figure has been paid for the 
settlement of accounts privately. Scotch warrants have been fiat 
at 40s. 6d. to 40s. 9d. cash. 

Prices of makers’ iron are as follow:—G.M.B., f.o.b., at Glas- 
gow, Nos. 1 and 3, 41s. 6d.; Monkland, No. 1, 43s.; No. 3, 
41s. 6d.; Carnbroe, No. 1, 44s.; No. 3, 43s.; Clyde, No. 1, 48s.; 
No, 3, 47s.; Gartsherrie, Summerlee, and Calder, No. 1, 50s.; No. 3, 
48s.; Langloan, No. 1, 50s. 6d.; No. 3, 48s.; Coltness, No. 1, 
53s. 6d.; No. 3, 49s.; Glengarnock, at Ardrossan, No. 1, 50s. 6d.; 
No. 3, 48s. 6d.; Dalmellington, No. 1, 48s.; No. 3, 47s.; Eglinton, 
No. 1, 47s.; No. 3, 46s.; Shotts, at Leith, No. 1, 52s. 6d.; No, 3. 
50s. ; Carron, at Grangemouth, No. 1, 54s.; No. 8, 47s. 6d. 

Tbe shipments of pig iron from Scottish ports in the past week 
have been 9041 tons, compared with 5699 in the corresponding 
week of last year. Germany took 710 tons, Australia 950, Canada 
605, United States 250, Holland 576, — and Portugal 493, 
Italy 305, South America 150, India 65, nce 56, Belgium 50, 
other countries 645; the coastwise shipments being 4187, against 
5699 same week last year. 

There are 76 furnaces in blast, compared with 77 in the pre- 
ceding week and 63 in the corresponding week of last year. The 
number making hematite has been reduced from 31 to 30. There 
are 40 producing ordinary and special brands and six making 
hematite. 

In consequence of the rapid decrease of stocks in the Cumber- 
land district, it is expected that larger quantities of Scotch-made 
hematite pigs will be required. The ire 3 are obtaining 
supplies of Spanish ore on very moderate terms, The stoppage of 
the furnaces in the North of England has had the effect of increasing 
the pressure to sell ore in this district, and merchants are offering 
the ore at prices much below what has been usual. 

The reduced supplies of Cleveland iron have led the Scotch iron- 
masters to produce much larger quantities than heretofore of 
forge pigs, for which they are experiencing a brisk demand at 
good prices. 

There has been rather more inquiry for steel. Several good 
orders for shipbuilding material have been placed, and others are 
expected. The Siemens works are not yet in full —— 
owing to the difficulty of settling rates of pay for special sections 
of work, but it is expected that these matters will soon be finally 
arranged. Much of the work about which inquiries are being made 
is required in different parts of England, and more orders for basic 
steel could be pore at present than the works are capable of 
turning out. There has been a rather better inquiry for sheets, 
and among the orders placed within the last few days in the Glas- 
gow district is one for 1000 tons for Australia. Negotiations are 
also reported to be in progress for a supplementary contract of 
plates for the Government of South Australia. Notwithstanding 
all these hopeful items, some uneasiness is being felt as to the 
future of shipbuilding steel. At the end.of last year there were 
145 vessels preparing to build on the Clyde, and at the end of five 
months there are now only 118 in that position. The outlook, 
therefore, is not very encouraging. Steel is quoted on the basis 
of £6 2s. 6d. to £6 5s, for ship-plates, less 5 per cent. discount. 

The iron and steel manufactured goods shipped from Glasgow in 
the past week embraced locomotives worth £3877 ; sewing machines, 
£19,790; machinery, £5213 ; steel goods, £16,113; and general iron 
manufactures £18,525. 

The finished iron trade is depressed, but the position is not 
worse, probably somewhat better, than it was a week ago. The 
makers are not able to keep their works going full time, and yet 
there is a general impression that business has perhaps seen its 
worst. The cost of production bas been rising a little with the 
advance in pig iron, and there is every reason for maintaining prices. 
Common bars are quoted £5 15s, to £6 2s. 6d.; best bars being 10s. 
per ton higher; sheets, £7 7s. 6d.; angles, £5 12s, 6d.; all less 
the usual 5 per cent. discount, 

The coal trade is still profiting materially from the Durham 
strike. Some North of England shippers have, at least tempo- 
rarily, taken up their quarters in Glasgow, and the extra export 
business from several Firth of Forth ports is very considerable. 
Within the last few days the inquiry from the Mediterranean has 
not been quite so brisk, but the trade on the whole is well employed 
and prices are maintained. Main coals are, quoted at the ship’s 
side in Glasgow 7s. 6d. to 7s. 9d.; ell, 8s. 6d. to 8s, 9d.; splint, 
8s, to 8s. 6d.; steam, 10s. to 10s, 3d, 
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WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE condition of the coal trade, both as regards quantity and 
price, is far better than was anticipated at the last audit, and 
hopes are now entertained that if a reduction of wages be declared, 
it will be but a small one. 

As I stated last week, the influence of the Durham strike is still 
beneficially felt in the coal, coke, and even the steel trade. In 
coal, too, future deliveries are booked to an extent warranting a 
—— of briskness for a time, even if a lull took place in 

usiness, 

A good idea of the activity prevailing at the Bute Docks is sup- 


lied by the returns for the last week. In the six days ending 

ednesday, exports and imports totalled 220,144 tons, which, as 
a local critic shows, is the largest total since the ayy of the 
Barry Docks, and quite supports the view taken by the late Mr. 
Davies, of the Ocean Colliery, that the progressive development of 
the coal trade in the district would give ample employment for all 
the ports. 

The total coal clearances from the Bute, Penarth, and Barry 
again nearly touched 300,000 tons. The exact figures were 
299,227 tons. Swansea total was lower than the average, but the 
total imports and exports of that port show an increase of 4000 
tons over the corresponding week of last year. One item of this 
was patent fuel, which reached the satisfactory quantity of 
7225 tons, France taking 1925 tons, Italy 3800, and Greece 1500. 
The coal export to North America was 2461 tons, a proof that the 
anthracite of the Swansea coal fields continues to grow in favour. 

Steam coal quotations at Cardiff show signs of en improvement. 
At present they are very firm, best selling at 12s, 6d. to 13s.; 
seconds, 12s, to 12s, 6d. Monmouthshire coals, 10s, 6d. to 11s. 3d, 
I have often in this column predicted a bright future for the lower, 
or steam coals of Monmouthshire ; at the same time, it is a ques- 
tion whether they will equal in quality the lower measures in 
Glamorgan. An engineer gives me his experience, which 
strengthens the doubt. He had frequent trials in support of this 
view ; and now Mr. Bailey, of Hill’s Plymouth Company, is in 
evidence, and states that even av nis colliery the lower coals to the 
west are superior to those that lie to the east. Swansea coal 
quotations are stiffening. 

House coal keeps buoyant, Cardiff prices being 13s. 6d. to 
13s, 9d., and seconds 13s. No. 3 Rhondda is at 13s., brush 10s. 6d., 
and small best has again moved upwards, selling at 8s, 6d. to 8s. 9d. 
Patent fuel in ihe Cardiff district is in fair demand, prices are 
somewhat stationary, lls, 6d. to12s, Coke is again moving, and 
the advances are well maintained. Present price at Cardiff is:— 
Furnace, 20s. to 2ls.; foundry, 23s, to 24s. Swansea:—Anthracite, 
best, 14s. 9d. to 15s.; coke, furnace, 19s, to 20s.; foundry, 21s. to 22s. 

There is a little more doing in steel. The Dowlais Company is 
evidently hopeful of a turn in the trade, having increased its 
stock of Bilbao ore considerably of late. It is estimated that last 
mouth the Rhymney Railway Company delivered to Dowlais no less 
than 40,000 tons. The ruling figure is at present low—l1ls.—and 
as the Welsh steel manufacture is entirely dependent upon 
Spanish ore, I shall not be surprised at most of the ironmasters 
going in heavily for stocks. The Dowlais Co. has secured orders 
for rails, blooms, and sleepers at current quotations. Prices do 
not show any improvement. Most of the rail orders moving about 
are small. In steel bar a — deal is being done, especially at 
Cyfarthfa and Dowlais, and the future tin-plate trade, at all events 
for a time, gives good promise of a steady continuance for a while. 
Prices of bar have a tendency upwards. 

The latest quotations at Swansea Exchange are as follows :— 
Glasgow pig, 40s. 74d., market getting steadier; Middlesbrough, 
39s. 14d.; hematite, up to 50s.; steel rails, heavy, £4 to £4 5s,; 
light, £5 5s. to £5 7s. 6d.; Welsh bars, £5 5s. to £5 7s. 6d.; steel 
and iron sheets unchanged ; Bessemer steel, blooms, £4 2s. 6d. to 
£4 5s.; tin-plate bars, £4 10s. to £4 12s. 6d.; Siemens, £5 to 
£5 2s. 6d. Tin-plates:—Iron coke, 12s. to 12s. 3d.; Bessemer 
coke, 12s, 3d. to 12s, 6d.; Siemens, 12s. 6d. to 12s, 9d.; ternes, 
21s. 6d. to 24s. 6d.; best charcoal, 13s. 6d. to 13s, 9d.; block tin, 
£97 5s, to £97 15s.; lead, £10 17s, 6d. to £11. 

Mr. Rogers, managing partner of the South Wales Works, 
Llanelly, has sailed for America. The idea, I hear, is to erect 
tinning houses in the neighbourhood of New York. 

There is no denying but that the tin-plate trade at Swansea is 
getting more solid and substantial in character. Last week 
there was an exceedingly large export, no less than 142,288 boxes. 
The receipts fom works totalled only 65,238 boxes, so stocks fell 
to 152,187 boxes, as compared with 229,237 boxes the previous 
week, and 178,833 boxes at the corresponding date 1891. This 
large export is, with one exception, the highest on record, and I 
am glad to note that inquiries are coming in more freely, and 
already steamers are booked to load principally from America 
which will still further reduce stocks, It will be surprising if 
another week's trade at this rate does not make prices move. An 
advance is much needed, both in tin-plate, and in tin-bar, and 
until this takes place, the spirit of unrest in both industries will 
be chafing. Labour rate is necessarily low. 

Swansea imported 520 tons of pig iron last week, 205 tons scrap 
steel, and 27 75 tons iron ore. 

The International Coal Company has been placed on the list for 
supplying Admiralty coals. 

On the 23rd thirteen steamers sailed from Cardiff with over 
1000 tons, and several of these exceeded 3000 tons. On the 24th 
twenty-seven vessels were despatched, one at 5500, one at 5300 
tons, one at 4480 tons, another at 4000 ; four over 3000 tons, and 
the remainder exceeding 1000 tons. Several large cargoes of coke 
also left this week, 1650 to Port Pirie, and 1474 to Santa Rosalie 
included. 

There has been an advance in Rhondda and Swansea Bay shares, 
and a good deal of discussion is going on in financial circles as to 
the probable result, if the line to Swansea be made. The cost is 
estimated ata quarter of a million sterling. On the one hand, 
critics doubt if the advance in shares will be maintained, in the 
face of the fact that three years must ela before any benefits 
can be expected. On the other, a bold policy in recommended, as, 
apart from coal, merchandise and passenger traffic must increase 
largely. The Avon Valley, like other anthracite districts, must 
wait for the future. Step by step this class of coal is growing in 
favour. Formerly maltsters were the principal buyers; now the 
introduction of special stoves is bringing it into use amongst the 
better class of householders. 

There has been a settlement of the strike at Newport amongst 
the masons, the agreement being a return to work at an advance 
of one halfpenny an hour. 

At Cardiff the building strike continues, and a novel develop- 
ment has taken place. The strikers are now urging the formation 
of a co-operative society amongst themselves, and recommend the 
throwing overboard of the employers. They would have a 
federated company, and directors elected from the representatives. 
Nothing is said about the capital that would be required, and the 
movers lose sight of past history. They have always been in 
receipt of fair wages, but the collapse of master builders during 
the uprise of Cardiff has been frequent. 

The West of England Steam Navigation Company has been 
registered to acquire the business of Ponsonby and Co., New- 
port, Cardiff, and London, 

The Taff Vale again records a substantial increase in its revenue 
—£2670—and a good deal of healthiness marks the character of 
industries and companies generally in touch with coal, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

Iv this country the general iron market is still showing less 
animation than might have been anticipated, after once a more 
favourable tendency had come forward. There is this to be said, 
that a more active demand is spreading all round, that con- 
sequently works are better occupied ; but the complaint is, that 
prices are tvo low to allow of any profit, and that one might as well 
give up work altogether. Hitherto it has not been found possible 
to gain any higher quotations ; but no doubt, as stocks are very 
small in almost every article, and buyers must of necessity soon 
become more pressing in having their orders carried out, they will 
also be forced to agree to higher prices. Generally speaking, there 
is a confident tone in this respect. 

Silesian iron business has been pretty quiet during the week. 
Most of the blast-furnace works are in good operation just at 
present ; but the rolling-mills report themselves very irregular] 





employed, in spite of the building season being rather advanced. 





| 
In the steel trade ially, the b that is offering to mak 
is very limited. Foundries and tube works are, on the other hand. 
fairly-well occupied. Prices are as yet for all articles unchan | 
with perhaps here and there even a slight inclination to : 
downwards, ay 

A quiet but firm tone continues to characterise the Austr, 
Hungarian iron industry. In pig iron several fairly-good orders 
have been booked last week. In the manufactured iron branes 
the business done in bars and girders is reported as being rath 
satisfactory. Heavy plates are brisk of sale ; the same holds for 
wire. There is a very active demand coming forward in axle, 
prices increasing in firmness, Sheets are in a less favourable 
state. Tools and the smaller articles of manufactured goods like. 
wise remain in dull request, with a depressed tendency in quota: 
tions being noticeable. 

French iron trade continues in much the same state as last week 
that is, on the whole, a pretty satisfactory one, In the Nord. 
bars are noted 150f. In the Haute-Marne, where the works are 
briskly employed, bars are quoted between 150 and 160f, pat 
The Paris market is, on the other hand, reported to be rather 
weak ; bars are sold at 160f., girders 170f., scrap iron 85f, pt, 
Old rails are to be had at 75f. p.t. In the Loire et Centre yor 
little business is being transacted. Here and there an inclination 
to improvement has been noticed on the Belgian iron market 
brought about by the re-constituting of the iron syndicate, Ths 
vag for bars has been fixed on 120f. p.t. for No. 1, for inland 

Yo, 2 is to be sold at not under 130f. p.t.; No. 4, at 140f, pat, 
The term of the syndicate is to be one year, instead of three yd 
had been opened at first. The plate and sheet convention ig ales 
likely to revive before long. At a recent tendering for 15,000 ¢ 
heavy rails, the works all offered at 134-90f. p.t. Cockerill got an 
order for 4500 t.; Angleur, 2850 t.; Ougrée, 2550 t.; Thy-le- 
Chateau, 2550 t.; Boel A la Louvitre, 2550 t. 

In the Rhenish-Westphalian iron industry there is only a quiet 
demand coming forward generally. Pig iron is pretty generally 
inquired for, and, as production continues to be restricted, stocks 
are but slightly increasing. 

In the Siegerland, spiegeleisen is briskly inquired for at the 
old price of M.55 p.t. Forge pig is in moderate request at 
M. 49 to 50 for No. 1; M. 45 for No. 3; Siegerland good forge 
quality is noted M. 47 to 49 p.t. at works, Doundey pig is quiet 
at M. 65 for No.1; M. 55 for No. 3; hematite is quoted M. 66 
p.t. For basic a fair request is being experienced at M. 47°50 to 
48 p.t. at works, Bessemer is sold at M. 56 p.t.; Siegerland 
Bessemer M. 54. Luxemburg forge stands at M. 40 to 40°50 free 
at works, The physiognomy of the malleable iron market has not 
materially changed since last report. The business done in bars 
continues to be irregular, and the want of employment, complained 
of by many works, seriously affects prices, which continue to be 
rather depressed. Girders are actively called for, but at low 
quotations. Hoops are unaltered, prices being firm but unre- 
munerative. 

Plates and sheets are in lively demand, on the whole, but works 
——, without exception, of unpaying prices. Foundries and 
machine factories continue to be irregularly occupied. At a late 
tendering for steel rails at Erfurt, M. 116 was the lowest offer, 
others going up to M. 120 p.t. at works. At a tendering for fish- 
plates M. 120 p.t. was the lowest offer, others going up to M. 121-90 
to M. 139 p.t. at works, 

Latest list quotations per ton, at works, are as follows:—Good 
merchant bars, 110 to 115; angles, M. 120 to 125; girders, M. 85; 
hoops, M. 125 to 132°50; billets, in basic and Bessemer, M. 81 to 
82°50 ; heavy boiler plates, M. 155 to 160; tank plates, M. 140 to 
145 ; steel plates, M. 145; tank do, M. 135; thin sheets, M. 130 
to 145; Siegen thin sheets, M. 130. Iron wire rods, common 
quality, M. 120 to 125; drawn wire in iron or steel, M. 112 to 129; 
wire nails, M. 127:50 to 130; rivets, M. 155 to 160; steel rails, 
M. 115 to 126 ; fish-plates, M. 122 to 135; steel sleepers, M. 115 to 
120; complete sets of wheels and axles, M. 275 to 285; axles, 
M. 220; steel tires, M. 210 to 230 ; light section rails, M. 95 to 100, 

The import of foreign goods into France, during the time from 
beginning of February to the end of April of present year was 
1319 million francs, against 1348 million francs of previous year, 
the export of French goods during the same period being 
870 million francs, against 955 of the year before. 

Accounts from Lucerne state that the Pilatus line has been 
opened to the public on the 15th of May, drifts of snow having 
prevented communication at an earlier date. 











LAUNCHES AND TRIAL TRIPS. 


On Thursday, the 12th May, there was launched from the yard of 
the Tyne Iron Shipbuilding Company, of Willington Quay-on-Tyne, 
a steel screw steamer built to the order of the International re 
Steamship Company, of Whitby, and of the following dimensions, 
viz.:— Length, 315ft.; breadth, 40ft. 6in.; depth, 23ft. 7in. moulded, 
and to class 100 Al at Lloyd’s on the partial awning-decked rule. 
This vessel has water ballast fitted right fore and aft on the 
cellular system, and is also fitted with all modern improvements 
for the rapid loading and discharging of cargo, including four 
double-cylindered steam winches, peggy | steam windlass, 
large donkey boiler, steam steering gear by Messrs. Lynn and 
Company, of Sunderland, and Hastie’s screw gear aft. The 
engines, which are to be supplied by the Wallsend Slipway and 
Engineeering Company, are of the triple-expansion type, having 
cylinders 23in., 38in., and 6lin., by 42in, stroke, and working at a 

ressure of 160lb. On leaving the ways the vessel was named the 

acia, by Miss Bell, daughter of Mr. Hy. H. Bell, Rye Hill, 
Newcastle, vice-chairman of the International Line Steamship 
Company. 

On Wednesday, the 18th inst., Messrs. R. and H. Green, 
launched from their shipbuilding yard at Blackwall the first of 
two paddle passenger steamers building by them for the up river 
traffic of the Victoria Steamboat Association, London, whose 
large fleet of steamers work the passenger traffic on the Thames. 
This vessel is 131ft. by 20ft. by 7ft., is built entirely of steel, and 
will carry 700 passengers on a draught of little over 2ft. She has 
spacious saloons both forward and aft, with refreshment bars, and 
will be fitted with electric light throughout. The vessel, on 
leaving the ways, was named the Palm by Miss Williams, daughter 
of the managing director of the Victoria Steamboat Association, 
and immediately after the launch was taken in tow to the works 
of the engineers, Messrs, John Penn and Sons, Greenwich, where 
she will be fitted with oscillating engines to indicate 120-horse 
power, having cylinders 2l}in. by 22in, stroke, and when complete 
she will doubtless prove a valuable addition to the company’s 
fleet of boats, The sister ship the Orchid will be launched 
next week, and both will be on their stations for the Whitsuntide 
traffic, 

The official trial trip of the Glasgow and South-Western Railway 
Company’s new le steamer Mercury took place on Wednes- 
day, 18th inst., in stormy weather. The conditions of trial were, 
that for four hours the vessel would maintain a speed of at least 
17? knots; the measured mile at Wemyss Bay to be run twice 
during that period, to ascertain that the speed was attained. 
At the commencement of the four hours’ trial, on a mean of two 
runs, a speed of 18°45 knots was attained. After running to the 
south end of Arran, and when nearing the completion of the four 
hours’ trial, the vessel was again put on the measured mile, when & 
speed of 18°44 knots was attained, being a mean of two runs. The 
results, which were considered highly satisfactory by all on 
board, make her the fastest paddle steamer of her length afloat. 
She is a sister ship to the Neptune, recently turned out by the 
same builders—Napier, Shanks, and Bell—and already fully 
describec. Her dimensions are: Length, 220ft.; breadth, 26ft.; 
depth, 9ft. 6in. At the trial the owners were represented by 
Mr. Robert Morton and Captain Alexandra Williamson; the 
builders by Messrs. Shanks and Napier; and the engineers—David 
Rowan and Son—by Mr. James Rowan, 
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AMERICAN NOTES. 


(From our own Correspondent.) 
New York, May 18th, 1892, 


Tux crude iron trade isin a depressed condition 
over the failure of large buyers to place summer 
orders which are usually placed at this time. 
Nearly all buyers are purchasing for present 
wants only. Concessions are very seldom offered, 
as bottom prices have been reached. A trifling 
reduction in freight rates in Pennsylvania has 
been made, The steel rail trade is dull, amount- 
ing to about 100,000 tons per month. Steel 
billets have weakened 25 cents per ton, Orders 
are taken for beams, tees, and channels at 2°15, 
The lowest quotations on fire-box steel are 2} cents ; 
steel tank 1°70, Brokers are scouring the market 
for old steel rails, offering 19°50 at tidewater. A 
good many furnaces will be forced out of blast if 

rices pre An any further. Considerable interest 
is felt over the outcome of the labour agitation 
in Pittsburgh daring June, 








NEW COMPANIES. 
Tux following companies have just been regis- 
tered :— 
Hot-air and Gas Firing Company, Limited, 


* ‘This company was registered with a capital of 


£2000, in 200 £5 preference shares and 1000 £1 
deferred, to carry into effect an agreement made 
15th March between the directors of the Mer- 
cantile and D tic Gas Company, Limited, of 
the one part, and E, L, Russell on behalf of this 
company, of the other part, and generally to pro- 
duce and supply gas to dwellings, factories, &c., 
for the pu of heat or light. 

The number of directors shall not be more than 
five. Qualification not specified. Remuneration, 
£500 per annum, divisible. 


Ais-les-Barns and Ment Revard Railway Com- 
pany, Limited. 

This company was registered with a capital of 
£80,000 in £10 shares to acquire the whole or any 
of the property and rights of the Société Anonyme 
des Chemins de Ferde Montagne et de Regionaux, 
having its head office at Annemarse, Upper Savoy, 
France, and with a view thereto to carry into 
effect an agreement expressed to be made between 
Jules Dupont-Bueche, Ferdinand Petit, and Basil 
Tronchet, all of Geneva, Switzerland ; to equi 
and maintain the Cogwheel ae of the sai 
Société Anonyme, or any other rail or tramway 
which the company may of or inte- 
rested in ; to carry on the business of a telegraph 
or telephone company; as manufacturers of 
rolling stock, as mechanical engineers, carriers by 
land or water, warehousemen ; to establish and 
maintain hotels, parks, race courses, places of 
amusement ; and to lay out land for building 
purposes. The first subscribers are :— 

A. aes 12, Digby-road, Brownswood Park, 
W. Dunn, jun., 22, St. John’s Park, Blackheath 
B. Hill, Greenford, Middlesex .. .. .. .. .. 
F. a 83, Rendlesham-road, Lower Clapton, 
H. C. Newton, 121, Avenell-road, Highbury, N... 
J. Beaumont, 9, Daneville-road, Camberwe! ss 
W. Dauney, 22, Harcourt-terrace,8.W... .. .. 

The number of directors is not to be less than 
three nor more than seven, the first being elected 
by the signatories to the memorandum of asso- 
ciation. Qualification, £200. Remuneration: 
Chairman, £150; ordinary directors, £100 each 
per annum, with, in addition—and divisible— 
£500 for each 1 per cent, dividend paid over 6 per 
cent, 





rer ee) 





London and sam Battery Company, 

imited, 

This company was registered with a capital of 
£50,000, in £5 shares, to acquire the eolatehing 
of an electrical engineer and electrician now 
carried on by A, W. Armstrong, at Finchley-road, 
Hampstead, N.W., with a view to the acquisition 
thereof to accept a proposal made by the said 
A. W. Armstrong ; and generally to carry on in 
Hampstead the business of an electric light and 
power company in all its branches. The first 
subscribers are :— 

Shares. 


H. J. Peachy, 82, Craven-street, W.C. .. .. .. 
W. E. Ruck, $1, Craven-street, W.C. .. .. .. 
M. Hallett, 7, St. Martin’s-place, W.C. .. .. .. 
R. G. Fuller, 7, St. Martin’s-place, W.C.  .. .. 
J. Hamilton, 157, West George-street, G WT os 
G. J. Rowley, 11, Candahar-road, Battersea.. .. 
W. C. Hallett, 7, St. Martin’s-place, W.C. .. .. 
The number of directors shall not be less than 
three nor more than seven, the first being W. C. 
Hallett, R, J. S. Beeton, and A. W. Armstrong. 
Qualification, £500, Remuneration, £600— 
divisible as they themselves shall determine. 
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Simplex Water Meter and Engineering Company, 
Limited, 

This company was registered with a capital of 
£16,000, in £1 shares, to carry into effect an 
agreement made 9th May between H. C. 
Abrbecker of the one part, and W. A. F. Colyer, 
on behalf of this company, of the other part, for 
the acquisition of certain inventions, generally to 
carry on business as engineers, iron and brass- 
founders, &c, 

The number of directors is not to be less than 
two nor more than five, the first to be elected by 
the signatories to the memorandum of association ; 
qualification not specified ; remuneration, £100 
per annum, with an additional £25 for each 1 per 
cent. over 8 per cent. dividend. 


Abell’s Electrical Engineering Company, Limited. 

This company was registered with a capital of 
£5000, in £5 shares, to acquire the undertaking 
of an electrical engineer hitherto carried on by T. 
K. Abell and W. Tughes at the Steam Factory, 
Raglan-street, St. Helens, Lancs, and to carry on 
and extend the same in all its branches. Regis- 
tered without articles of association. 


Hill's Patent Syndicate, Limited. 
This istered with a capital of 











ment expressed to be made between H. D. 
ill of the one part and this company of the 
other part ; generally to acquire patents of any 
description, and to develope and turn to account 
the same. Table A mainly applies, 


R. C. Cutting, Douglass, and Co., Limited. 


This company was registered with a capital of 
£20,000 in £5 shares, to acquire the euaandiin 

of a lightning conductor manufacturers an 

electrical engineers, now carried on by R. C. 
Cutting, Douglass and Co., of Doctors’ Commons, 
and to carry on the said business in all its 
branches, Most of the regulations contained in 
Table A apply. 


Rhiwlas Brush Works, Limited. 


This say: goed was registered with a capital of 
£7000 in £1 shares, to carry into effect an agree- 
ment made 29th April between E. Price of the 
one part, and A, Vance Spier, on behalf of this 
company, of tke other part, for the acquisition 
of the business of the Rhiwlas Brush Works, and 
generally to carry on busi as facturers 
of and dealers in all kinds of brushes. No regula- 
tions have been made as to the number, names, 
qualification, or remuneration of directors, 








C. M. Taylor’s Patent Bottling Company, 
Limited, 

This com was registered with a capital of 
£60,000 in Dan to carry into effect pr ol 
ment expressed to be made between C. M. Taylor’s 
Patent Bottling Company, Limited, and P. Mit- 
chell of the first wie this company of the second 
part, and C. M. Taylor of the third part, for the 
acquisition of C, M. Taylor’s Patent Bottling 
Company, Limited, and the patents, trade marks, 
and other rights relating thereto, and generally 
to carry on business as manufacturers of and 
dealers in bottles, bottle stoppers, patent corks, 
&c,, as beer, wine, and spirit merchants, 
importers, shippers, hotel keepers, as stock 
and share dealers, ‘The first subscribers are :— 


Share: 
0. W. Taylor, 2, Lorne-villas, Lansdowne-road, 
DN WOE ne ons 06. 08 00 60 | 00 

E, W. J. Wright, The Croft, Hampton Wick 

H. C. Mason, 10, Old Je -chambers, E.C. 

F. Winter, 28 and 29, St. Swithin’s-lane .. 

A. W. Higgs, 66, Ondine-road, Fast Dulwich .. 

H. a Mabey, 1, Virgo-terrace, Elliott-road, Brix- 

ga a ge eee Mer ga ee 

J. Lane, 16, Church-street, Clapham-road .. .. 
The number of directors is not to be less than 

three nor more than seven, the first to be J. H. 

Locke, C. M. Taylor, E. Steer, E. W. J. Wright, 

and R, W. Tomlinson, Qualification, £1000, 

Remuneration, J. H. Locke, none ; each of the 

others, £200 per annum each, 


Bickle and Co., Limited, 

This company was registered with a capital of 
£50,000, in £10 shares, to adopt and carry into 
effect an ment expressed to be made between 
T. E, Bickle, of Plymouth, J. Husband, of Brent- 
ford, London, W. A. Jones, of Carn Brea, Corn- 
wall, and J. Bickle, of Plymouth—trading as 
Bickle and Co.—of the one part, and the company 
of the other part, for the acquisition of the under- 
taking of a mechanical engineer, and generally to 
carry on and extend the said business in all its 
branches. The first subscribers are :— 


T. E. Bickle, 27, Durnford-street, Stonehouse, 

RR eee é 
J. Bickle, Compton Park, Plymouth .. 
G. H. Ellery, Boon-place, Plymou eo 26 06 
J. Polmear, 18, Union-street, Stonehouse, Devon 
W. H. Ralph 
J. 
Ww 


ee 


a ph, 11, Durnford-street, Stonehouse, 
von ‘Ce ea oe a a es 
Wervy, 15, Swat Home-terrace, Plymouth .. 

. J. Winman, 11, Durnford-street, Stonehouse, 
Devon es €e at 00 ce 00 se es es 
The number of directors is not to be less than 
three, nor more than seven, the first to be elected 
by the signatories to the memorandum of associa- 
tion; qualification, 20 shares ; remuneration to 
be determined by the company in general meeting. 


ee 


Agricultural Machinery Company of France, 
Limited. 


This company was registered with a capital of 
£80,000 in £5 shares, to adopt and carry into 
effect an agreement made 2nd May between H. 
T. Mot of the one part, and Donald G. Cameron 
of the other part, for the acquisition of the busi- 
now carried on by H. T. Mot and Co., at_Paris, 
Marseilles, Bordeaux, and elsewhere in France, 
as agricultural machinery merchants, and to 
develope and extend the said business in all its 
branches, The first subscribers are :— 

Shares. 
D. G. Cameron, 49, Queen Victoria-street, E.C. .. 
F. 8. Howard, 118, Peckham-rye .. .. .. .. 
W. T. Milelz, 10, Walbwook .. 2. 20 ce oe os 
A. H. A eames 9, Whitehorse-lane, South Nor- 
we 7 a ee ee ee ee ee ers . 
F. Stevens, 39, Twyford-street, N... .. .. .. 
Ww. ——, 11, Featherstone - buildings, Holborn, 
H. Edwards, 49, Queen Victoria-street, E.C. 

The number of directors shall not be more than 
five. The first are to be elected by the signa- 
tories to the memorandum of association. Quali- 
fication, gage | 8 muneration : Chair- 
man, £150 ; ordinary directors, £100 per annum 
each, after payment of 7 per cent. dividend ; 
managing director (H. T. Mot), £600 per annum. 


ne el el ol ol 


Bifurcated Rivet Company, Limited, 

This company was registered with a capital of 
£30,000, in £10 shares, to carry into effect an 
agreement made 5th May between the J. L. 
Thomson gaa Company of the one 
part, and W. Milner of the other part, for the 
—— of certain patents relating to rivet 
making machines, and to develope and work the 
same ; as rivet makers, machinists, and engineers, 


&e. 

The first directors are: J. L. Thomson, W. G. 
Davis, R. W. Murray, and W. Carson. Qualifica- 
tion, 100 shares. Remuneration to be determined 
by the company in general meeting. 








Tue Allan Line steamer Caspian, which 
sailed on Monday for Liverpool, vid St. John’s, 
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THE PATENT JOURNAL. 
Condensed from “The IUwstrated Official Journal of 





Application for Letters Patent. 


*,* When patents have been ‘‘ communicated” the 
name and address of the communicating party are 
printed in italics. 


10th May, 1892. 


8828. Exastic Tires for VeLocipepes, G. Rowley, 
on, 

8829. CommunicaTine with LicuTHouses, A. J. Boult. 
—(R. Pitt, Italy.) 

8880. Givinc Warntnc of ConrLacrations, E. 8. Woolf, 
jun., Liverpoo! 

8831. Suspenpers for Lapies’ Dresses, A. W. Patching, 
Manchester, 

8382. Cookinc Vessets, W. P. Thompson.—(X. C. 
Anderson and J. L. Marshall, United States.) 

8833, Puriryinc Borter Water, W. P. Thompson.— 
(A. Pennell, United States.) 

8834, ALLoy, E. W. Cooke, London. 

8835. Security Enve.ore Fastenino, &c., A. H. Gale, 
London, 

8836. Fixino Stee. Cones to Spinpies, B. M. Purs- 
house, Wolverhampton. 

8837. Non-coNsUMABLE CANDLE, T. Armstrong and C. 


4 on. 

8838. EvectricaL Sprinc Mecuaniem, A. E. Vidal, 

London, 

8839. Lawn Tennis Courts, T. B. Blyton and F. A. 

Astley, Manchester. 

8840. Frepinc Borr.es, R. Orrock, London. 

8841. Cork Rovunpinc Macuines, &., F. Mitchell, 

London. 

8842. Ironinc and other Macuines, §. | Barrett, 

Keighley. 

"= a and Insects for ANGLING, 8. Maccy, Red- 
te! 

8844. Rein, G. Handy, Worthing. 

8845. Tire CLEANER and Prorecror, H. 8. Patterson, 


m. 
8846. Suips’ Berto, T. M. Markham and W. T. Davies, 
Newcastle-on-Tyne. 
8847. LaBets for SHruss and Pants, J. Pinches, 
London. 
8848. SHips’ Bertus, J. O. Holt and F. Venton, 
London. 
8849. ARRANGEMENT of WaTER Ciosets, J. F. Walsh, 


x. 
8850. ManuracTuRE of Boots and Sxoks, W. J. Tebbutt, 
London. 


on. 

8851. Hooks, J. A. Smith, London. 

8852. Se.r-actixc SipHon Vent Pxcs, J. Everard, Bir- 
mipngham. 

8853. Steam Heatinc Apparatus, W. Burnham, 
London. 

8854. Firrincs for E.ectric Licuts, J. Smallwood, 
London. 

8855. Tigges for the WHEELS of Bicycies, W. R. Birt, 
jun., Birmingham. 

8856. CaRRIAGE Lamps, J. Richards, C. H. Marshall, 
F. Sanders, and N. Smythe, Birmingham. 

8857. Supports for UpHo.stery Sprines, J. A. Staples, 

on. 

8858. Apparatus for Drivinc TuxneLs, P. Kraus, 
London. 

8859. FertiLisers, T. M. Smith, Liverpool. 

8860. PuzzLe or Game, R. Williams, Liverpool. 

8861. MeTaLuic ALLoy, C. F. Hengst, London. 

8862. Drapers’ Ling for Exposine Goons, W. V. Keen, 


London. 
8863. Cover for TinEs of CycLe WHEELS, W. E. Carmont, 


ndon. 
8864. Gor ImpLEMENTS, W. E, Bussey and J. 8. Pinder, 
London. 
8865. Grass, V. B. Lewes, London. 
8866. Hoistinc and Conveyinc Macurnes, A. E. Brown, 


London. 

8867. CooLinc the Arr of Rooms, J. E. Minnitt, Man- 
chester. 

= a for Licutine O11 Stoves, G. E. Brown, 


ndon. 
8869. Packinc for Piston and other Rops, J. Smith, 
London. 


8870. Trusses, A. Dallas, London. 

8871. Governors, R. J. McIlhenny, Londoa. 

8872. Enoinzs, J. Harris, London. 

8873. ATTACHING Piates to PLovoens, J. Gilbert and 
H. A. , London. 

— a H. H. Lake.—(W. C. Lewis, United 

tates. 

8875. CLosets, N. M. Brandt, London. 

8876. Sicn Letrers or SymBois, G. J. B. Rodwell, 
London. 

8877. Gas Enorings, T. Hawkins, London. 

8878. Livo.eum and like Firoor Cuorus, T. Mitchell, 


ndon. 
8879. LinoLeum and like Fioor Crorus, T. Mitchell, 


London. 

8880. Sortinc VENEERS, V. Alderin and A. Bjurholm, 
London. 

8881. Locks, C. E. Candee, London. 

8882. PHotoGRaPHic Dark Suipes, H. E. Colville, 
London. 

8883. Sash Lirts and Fasteners, F. J. J. Gibbons, 
London. 

8884. Sarety LappeR, A. Pietsch and A. Necker, 
London. 

8885. Brake for Roap Venicies, J. P. Robertson, 
London, 


11th May, 1892. 


8886. Ruter, F. C. Martin, London. 

8887. Urinisation of Tin Pats, &., T. Twynam, 
London. 

8888. Discorcers for use in Fisainc, J. P. Wright, 
London. 

8889. Fireproor Stairs, F. H. Willis and R. Astley, 
London. 

8890. PuriricaTion of Carsonic Acip, B. E. Newlands, 
London, 

8891. CycLes, W. C. Burton and F. W. Killingbeck, 
Warrington. 

8892. seeenenrnneet Gas for Licutine, H. J. Rogers, 

‘ord. 


ai ; 

8893. Stop Boxes, J. Burnett, Kilmarnock. 

8894. Type Writinc Execrric TeLtecrarpH, A E. 
Hardaker, Liverpool. 

8895. Bicycuizs, T. L. Mitchelmore, South t 


8913. Automatic Exsaust Vatve, C. McK. Dowie ard 
C. B. Handyside, Manchester. 
— Writers, F. Buckland and W. Thomps n, 


on. 
8915. Looms, G. H. Ashworth and H. Noblett, Loud n. 
“_— Enoines Workep by Sream and Ap, 8, Cvoper, 


mdon. 

8917. Pranovortes, C. Shuttleworth, London. 

8918. Dispersinc ViTiaTep AiR, D. Nichols, Mi: n- 

chester. 

8919. Urinat, J. Taylor, Liverpool. 

8¥20. INDIA-RUBBER SURGICAL INSIRUMENTS, FE. Dodd, 

London. 

8921. Dyzma Corton Fasaics, T. T. Whittington, 

Manchester. 

8922, Sicut Ferp Lupricators, H. Bates, Halifax. 

8923. EsTaBLisHiING COMMUNICATION BETWEEN a SH'P 

and the SHore for Lire-savixc Purposgs, J. 

Noble and C. G. Thomson, Southampton. 

= Avtoma?  “:cuLaTinc Disinvector, P. E,. 
Ww" 


» Leadon. 

8925. Packino for Piston and like Rops, A. G. Brown, 
Liverpool. 

8926. Expiosives, C. O. Lundholm and J. Sayers, 


Glasgow. 
8927. CoIn-FREED Apparatus, A. G.Macculloch and H. 
Schlaferman, London. 
8928. WaLkinc Sricks, R von Horvath and F. Uzel, 


8929. Soakiers920 Grass InsTRUMENTS, A. E. Dean, 
8980. Repucinc Vingation in Cycies, J. W. Cullies, 
Pg + ADVERTISEMENTS, H. H. Hall, 
be Coarixe Meratiic Pirates, W. H. Luther, 


8933. EMovING the OuTER SKIN of Wueat, G. Broum 
and J. Harvey, Kidderminster. 
8934. Dress Hoipers, W. A. and W. J. Lancroft, Lir- 


mingham. 
8935. Om Can and S1rpHon Pumr, T. Bumann, 
on. 
8936. _— SasHzs and their Frames, T. Cro.k, 
01 


n. 
£937. Jacquarps, D. B. Wright, Perth. 

8938. CoIn-FREED APPARATUS, C. Jones, London. 

8939. Bicycies, E. H. Ainsworth, London. 

8940. CompinepD TuimpLe and Casg, J. Lilien'hal, 


mdon. 
8941. Case for Szwinc Mareriars, H. Rogers and 
. L. , London. 
8942. BoLt-HoLpinc Device, W. H. Munns.—(W. F. 
Custer, United States.) 
8943. Dust-coLLecTinec Apparatus, R. E. Wardhaugh, 


ndon. 
8944. Gratinc for Burninc Coats, P. Rogers, fen., 
London. 


ndo: 

8945. Boots and Sxoers, C. H. Dale and F. J. Dale, 
Leicester. 

8946. Putt and Treap Enorng, A. H. Nalda, London. 

8947. Conrections, E. Edwards, Leicester. 

8948. Hanoineo of Bicycle WHEELS, &c., P. M. Baxter, 
Falmouth. 

8949. Fugt, T. J. Barnard, Devon. 

8950. Mata.ic Rivets, J. L. Thomson, London. 

8951. Mera.uic Rivets, J. L. Thomson, London. 

8952. Matt Liquors, P. M. Justice.—(4. W. Billings, 
United States.) 

8953. Unprrsuirts, A. 8. Rogers, London. 

8954. Gun-mMounTINGS, H. H. Lake.—({ Die Actien-Gessell- 

schaft Grusonwerk, Germany.) 

8955. AiR Fitterinc Respiratory Apparatus, F. 

Coquy, London. 

8956. ELECTRO-MEDICAL BEeLts and APPLIANCES, A. 

Knox, London. 

8957. Gas Stove for Heatinc Purposes, J. Stables, 
Manchester. 

8958. Prorectinc Pneumatic Tires, P. Welding and 
J. M. Cormack, London. 

8959. PenpuLUM Governors for Steamsuirs, T. W. 
Cooper, London. 

8960. PARCEL-CARRYING Devices, A. J. Boult.—(H. 
Kaufman, Germany.) 

8961. Borers for Mettinc Pitcn, &c., J. Hawley, 
Liverpool. 

=. Sweat Banps for Hats, &c., 8S. E. Wilde, Man- 
ce 


ester. 
8963. Finisuine Boors, J. Hewitt and J. G. Grimsley, 
London. 


8964. BLeacHinG Compounn, W. P. Thompson.—(W. 
B. Brittingham, United States.) 

8965. Ain Heatine Devices, A. J. Boult.—{Z. Boiron, 
France.) 

8966. PERAMBULATORS and BassinetTes, J. Finan, 
Liverpoo 

8967. PHorocrapHic Fium, A. J. Boult.—(@. Eastman, 
ete ree J. Engstrom, Li 1 

. Razor DLES, J. En: " -.¥ 3 
8969. Covers of Szewinc Macuines, M. P. Browne, 


London. 

8970. Lamps and Canpiesticks, M. P. Browne, 
London. 

8971. Hotpinc Pencits, N. V. Swindle and H. L, 
Jaques, London. 


8972. ADJUSTABLE WRENCH, W. Hay, London. 

8973. Drivinc Macuines, G. Hervieu and N A. 
Aubertin, London. 

8974. REPEATING F1RE-aRM, F. Fortelka, London. 

8975. SpinpLe Bearine, W. B. Douglas, London. 

8976. Fixinc Lasers, H. H. e.—(C. E. Newell, 
Onited States.) 


12th May, 1892. 
8977. Giving Motion to OmnipusEs, A. Thompson, 


mdon. 
8978. Teat and Foop Recutaror, C. and R. Heath, 
ndon. 
em Neeative Watuer, G. F. Firth, 
ley. 


y: 
8980. CycLe Frames, R. M. Woodhead, Not ham. 
8981, Tosacco Pipe Covers, C. J. Muller, London. 
8982. Moat Fumicator, W. G. Finch, Coventry. 
a | sete Grater, J. Charter and 8. Hayward 
t. 
8984. Too. for Boots and Suuss, J. Claydon, Sheffield. 
8985. FrrE-GRATES, Yates, Haywood, and Co., and The 
Rotherham Foundry Company, Ld. 
8986. Mains for E.ecrric Cases, D. Rylands, 


nsley. 
8987. SeconpaRy Bartrerizs, P. Germain, Paris. 
8988. Pyeumatic Tires, A. McDougall and D. Carroll, 





8896. GLazinc of EARTHENWARE Pips, T. H. Hunt, 
London. 

8897. MeraLiic Packine, G. Capper and J. and T. Hill, 
Stoke-on-Trent. 

8898. Contact Makino Davicr, G. K. B. Elphinstone, 
London. 

8899. WaTeR WASTE PREVENTER, R. C. F. Wyatt, 


mndon. 
8900. Revo.vine Suvutters, R., T., and R. Lamb, jun., 
Glasgow. 


8901. MANURIAL CompounD, J. 8. Yule, Glasgow. 

8902. Drain and Soi Pire Testinc Macuine, H. E. 
Burnet and W. E. Groom, Peckham. 

89038. Winpow Buiinp Corp Hov.pers, J. E. Hayward, 
Birmingham. 


8904. Roap Sxatss, E. Catchpool, Deal. 

8905. Srezrinc Gear for Snips, J. J. Kermode, 
Liverpool. 

- eee, J. Duggan and W. J. Harley, 

vel 

8907. Dusse Houper, A. D. Robinson and J. W. 
Brooks, Birmingham, 

8908. Printine Faprics, W. Pickup and W. Knowles, 
Manchester. 

8909. MaNnuracTURE of DressHo_pers, T. Walker, 


B ig ¥ 
8910, Apparatus for CLosinc Doors, J. Longworth, 


$989. Dry Pacxinc, W. Sowerby and J R. Shearer, 
London. 

8990. Process of Packina Ecos, D; .Tallerman, 
Dublin. 

8991. Macuine for Saapinc LEATHER, W. Krone, Man- 
chester. 

8992. Locks, E. C, Smith, Glasgow. 

8993. ADVERTISING Siens for TRains, W. R. Sandford, 
egg . 

8994. Feepinc Grain to Live Stock, C. A. Smith, 


£00. Seoue Boarp, B. Barnett and G. W. King, 
eoee ienuusan with Srrir, B. W. Warwick, 
ot. Exarecuneme Macuines, F. W. Follows, Man- 
Gale Ean-eare for RuBBER-sTAMPS, J. T. Clarke, Man- 
a Looms, D. Walton, E. Dyson, and H. T. Nor- 


manton. 
9000. Snutttes, T. Burwin and J. Whitaker, 


Keighley. 

9001. Breakine Supaqueous Rock, J. Walker, Man- 
chester. 

9002. Connectors, W. Macpherson and A. J. Howes, 


ndon. 
9008. Protectors for Boots and Sxors, A. Codd, 








Newfoundland, with mails and passengers, hes 
returned to Halifax with her shaft broken. 


mn. 
8911. Poo Carts, W. Stewart, Glasgow. 
8912. WHkeLs for Carriacgs, W. Stewart, Glasgow. 


London. 
9004. FrrE-poGs, E. Taylor, Birmingham. 
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9005. Wzavine, Sir T. Salt, Sons, and Co., W. J. Monk, 
and T. Sutcliffe, London. 
or ~ eg for Bien, &e., D. Crowther, Hudders- 


9007. Pacxinc Nas, &c., A. E. Gorse, Birmingham. 

9008. Mountinc Rives, E. and 8. Tweedale, and J. 
_ Castleton. 

. VenTiLator, D. John, Bristol. 

9010. DREDGING and Excav aTine Grass, P. T. 8. Large, 
London. 

9011. Bucxixs, G. C. Chitty, London. 

9012. Pencit Cases, C. Faber, London. 

9018. MecHanism for TuRNING ARTICLES, J. C. Eckardt, 
London. 

9014. Srorace Barreriss, H. J. Allison.—{P. Kennedy 
and C. J. Diss, United States. 

9015. Rave for Cornnicz POLES, &c., G. Tucker, Bir- 


mR Hincr, 8. Newton and J. Partington, 
Manc ester. 

9017. Lusricators and Or Hotss, J. Gardner, Man- 
chester. 

e018, Commsotons for Steeve Lrxxs, W. Maguire, Bir- 
rm 

9019. Cicarrerre Boxes, C. H. Sutton and H. Rudd, 
Birmingham. 

9020. Wueets for Cycies, W. G. Hall, London. 

9021. Or. Lamps, W. Snelgrove, Birmingham. 

9022. Consumption of Smoke, H. Wilson Bradford. 

9023. BorLER-FEED APPARATUS, W. Burns, Glasgow. 

9024. Curiery, J. Arnott, London. 

9025. Gotr Bac, D. Stocks, Edin 

9026. METALLIC THERMOMETERS, 
London. 

9027. Boorsack, W. T. Black, Northampton. 

9028. VELOCIPEDE and other Wuez.s, H. W. Jones, 
Coventry. 

9029. OnNaMENTING Fasrics, J. Walker, J. T. 
Reynolds, and C. A. Potts, WPF. 

9030. Hotpgr for Corps of. Burns, J. H. Stewart, 
London. 

9031. InnaErs, T. Christy, London. 

9032. Jomsinc Sipes, &c., of Boxes, M. J. Scobie, 

London. 

9033. Stace Sosa, J. N. Maskelyne, jun., and 
C. Morritt, London 

9034. OpoMETERs, M. A. Deschiens and J. Chaudeur, 
London. 

9035. Sprxpite Borstrer for Dovsiinc Macurnes, T. 
Coulthard, London. 

9036. ACCUMULATORS, R. Bradley, N. L. Pocock, and 
W. Brown, London. 

a tg JCTING FLEXIBLE Hoss, J. E. Hopkinson, 


9038. Pires, F. G. Watkinson, London. 
9039. Sxare, J. 8. V. Bickford, London. 
9040. a Ick for HOLDING STAIR Rops, W. H. Harland, 


Lon 
9041. Fasteninc CoLiars of Unirorms, W. von Guérard, 
London. 
9042. Prn, 
9043. PIPEs, M. E. P. it London 
got PivuccErs, H. H. Lake.—(G. Poulson, 
9045. Macuines for Nartinc Hees, H. A. Webster, 
London. 
9046. Fans for VentiLaTinc Mixes, H. W. Waddle, 
London. 
9047. Compasses, H. C. Lilley, kqpten. 


h. 
c., J. Richard, 


9048. Sewrsc Macuines, W. T. and L. Pitchers, 
London. 

9049. Breech MecHanism of Guns, A. Welin, London. 

9050. H. Lee, London. 


, J. 
9051. Bovis for VEHICLES, "ie., W. E. Carmont, 
9052. a Boxes for Private Dwe.iixes, G. W. 
Hall, London 


9058. PROPELLING Vessets, H. Lyon, London. 
9054. 9g for Bott-HoLes of Cuairs, A. A. Collet, 


9055. Semeaune Rixos from Luvuvc-Hoies, A. A. 
Collet, London. 

9056. ELecrricat Reciprocatine Motion, H. 8.McKay, 
London. 

9957. Fitters, J. F. Crease, London. 

9058. HYDRAULIC FLEXIBLE Tusinc, W. E. Carmont, 
London. 

9059. ADVERTISING Apparatus, G. V. Rowden, London 

9060. Braceor SusPeNDER BuCKLE or Frame, A. Breese, 


London. 
138th May, 1892. 
9061. eed Sewace, W. H. Hope, Kingston-on- 


9062. Compact Fotpinc Taste, W. E. Curtis, East 
Croydon. 

9063. UMBRELLA Sprinc, J. V. Moreton, Smethwick. 

2064. Direct UnirornM Pressure, 8. E. Asquith, 
Bradford. 

=. CrrcuLaR Meta.uic Borsrx Protector, R. Gay, 

ax. 

9066. Newspaper Wrapper, J. and H. ©. Scholes, 
Huddersfield. 

9067. AzRaTeD Waters, &c., J. and H. C. Scholes, 
Huddersfield. 

9068. Winpine Yarns or THreaps, &c., W. T. Stubbs, 
Manchester. 
9069. Dust CoLtector, A. C. Holms, Belfast. 

9070. Treapinc Devices for Stairs, &c., T. Durrans, 
London. 

9071. Nazis, R. W. Bateman, Halifax. 

9072. OpENinG and ScurcHine Corton, L. Hargreaves, 


alifax. 
9073. TRUEING and Grixpinc Fiats, R. Roscoe, Man- 
chester. 
9074. Workinc Beatersin Dotty Tuns, W. Cooke, 
Notting! 
9075. Fire Extincrevrs, J. W. E. G. —™ ae = 
= PERFORATING, &c., APPARATUS, T. 


oe Peeataces and Grates, &c., L. Cresswell, Man- 
Cc. '. 
78. Wrspows and Parts for Hansoms, W. T. Ball, 
London. 


9079. ARITHMOMETERs, S. Tate, London. 
—_ Frre-Licuters, W. D. A . Bost and T. F. Haldane, 


9081. SzWwrNe Macuines, P. Shatford, Lei: 
9082. Lapres’ Dress Hotpers, E. J. trevitt, ‘Birming. 


ham. 

9083. Waste Pivc for Lavatory Basins, J. J. Wilson, 
Midlothian. 

9084. Currinc Macutnes, H. L. B. Toobe.—(H. Schatz, 
Weingarten.) 

> ne Arm Svuprry, H. Schomberg, 

ndo: 

9086. Castrinc Domestic Movuips, J. Beason, Man- 
chester. 

9087. Watcues, W. Reeves, King’s Heath. 

9088. Maxrinc Marts, Burnps, &c., W. H. Johnson, 
Manchester. 

9089. CLip Mute, H. Journet, London. 

ae Mecnayicat Sroxers for Borters, A. Bell, Man- 
chester. 


9091. Generators, W. B. Thompson, Dundee 
oe. Revivixe the Face of LeaTHER, W. H. Mount, 


= ca. Benatar. PROOF Sash Fastener, W. Allen, Barn- 
ple. 
9094. Maxine Press Papers, H. and J. J. Wright, 
Bradford. 
9095. Raprpty Triwminc Wart Papers, W. Allen, 
ple. 
wenden. Camp Bepsteaps, E. H. Bernard, 
- es Cameras, 8. 8. Gostick, Brad- 
can. Mawvractuns of Steer: and Iron, A. Needham, 
effield. 
9099. Spzep Mecuanism, J. Clough and R. Illingworth, 
Bradford. . “i 
9100. a Gears, J. Clough and R. Illingworth, 


Bradford. 
9101. Free Escares, J.C. Merryweather, London. 


9102. Fire Escapss, J. C. Merryweather, oe 
9108. Fire Escapss, J. C. meg ny Wy 
H. Taylor, 


9104. Macnines for Maxine Cuarns, G. 
London. 
a CoLumn- i aga Tz.tecraPs, ©. A. Beck and 
9106. AERIAL cm, J. F. Crease, London 
9107. — Borriss, W. Clark and W. 'E. Clark, 


Loi 

9108. Bassenee Bartreriss, C, P. Shrewsbury and J. 
L. Dobell, London. 

9109. “pene Loapinac Macuing, A. Tenner, 


9110. eomeansses or TRANSMITTERS, G. A. Nussbaum, 
London. 


9111. Sarets, A. Arnold and A. Oelsner, London. 

9112. Boat Lowerino Apparatus, H. E. Lester and T. 
J. Terrell, London. 

9113. Perroratinc Stamps, H. H. Lake.—(B. F. 
Cummins, United States.) 

9114. _ Propuctne Priant, R. N 


9115. Saviscnve, A. J. Boult.—(C._ We ag German ma) 

9116. Lerrer Copyine Books, A. W. W. Miller, an 
and J. B. Atherton.—(G. W. Boskovits, United States ) 

9117. Hotper for Prncits, W. P. Thompson. — (C. 
Ehrhardt, gg | 

9118. Pen Hotper, W. P. Thompson.—(C. Fhrhardt, 


= 
9119. was s for Axixs, &., A. Earthy, Liver- 
e180. Tonacco Pirss, 8. Kenyon and G. M. Parkinson, 
9121. Rotary Moror, R oT he Be tee, 


. Oakman, jun., 


9122. Printinc Macuines, W. 2 R. P. 
Brown, E. L. Bailey, and G. E. Vickers, ndon. 
RENCHES, J. T. ‘Humphrey, 


9123. ADJUSTABLE 
London. 
=. zeae, and Sreerixe Boats, H. Bareroft, 


ndon. 

9125. Sun Dat, C. E. Chamberlain, ate. 

— 1nG Apparatus, F. L. and R. L. Roeckner, 
127, Exrraction of Mrrats from Orgs, J. Y. Johnson. 
—(N, Lédédeff, Russia 

ay — ALLOYS, J.Y. Johnson.—(N Sébédeff, 

ussia.. 

9129. Lirrinc Jacks, P. M. Justice.—({A. 0. Norton, 
United States.) 

9130. Warer CLosets, J. Milne, G 

9181. TeLescoric GasHOLpERsS, E. L. eine London. 

7 a Heatine and Wexpino, H. Howard, 

ion. 

9133. Steam Evornes, F. A. T. de —— a ly London. 

9134. Appuiance for Razors, E. Stauber, 
London. 

9135. ggg or Resitrent Coverine, F. D. Mott, 


9136. —— ALARMS, oes . by London. 
9137. on &c., Eli.—(J. Lapeyre, 


=. a Pattern for Garments, B. Musse, 
mdon. 

9139. Rosrx Houper for Uszin Vio.ins, J. F. Miller, 
on. 

os - means for Evaporatine So.utions, A. Koehl, 
mdon. 

9141. Rasp Puncainc Macurives, W. A. Dieseldorff, 
London. 

as - re Brock and Insutator, A. L. Fyfe, 


9143. Barsep Wire Fencrne, T. Peel, London. 
9144. Cueck Rein and Hook, O . Kennedy, London. 


14th May, 1892. 
9145. Tourniquet Curr, A. W. and H. V. Down, 
London. 


9146. ALoMmNTen ALLoy, W. A. Briggs, Dundee. 
9147. ELecrric Firrinas, P. G. Ebbutt and J. B. Verity, 


ingham. 
9148. Execrric Fitrinos, P.G. Ebbutt and J. B. Verity, 
9149. ApsusTABLE Prevumatic Cycie Seat, H. Clayton, 
Dublin. 


9150. Water Ciosets, G. H. Smith, Manchester. ‘ 
9151. Loose Reeps, re Motions, &c., J. Turner, 


= re for Drawine, &c., W. Radcliffe, 

sle 

9153. Preumatic Burrer and Srrinc, 8. Zécsek and 
D. Hajos, London. 

9154. SLIDIxe Wixpows, W. Teschauer, hapten. 

9155. Kxrrrmvc Macuines, W. and C. W. Harrison, 
Manchester. 

9156. Lapres’ Dress Hotper, E. J. Trevitt, Birming- 

a FLUsHING Cisterns, M. J. McNamara, Birming- 

am. 

9158. Pweumatic Tires and WHEEt Ris, 8. Morecroft, 
Birmingham. 

9159. Cirps or Ho_pers for Dresses, A. M. Downing, 
Birmingham. 

9160. Cyc. Suozs, F. F. Swain and W. H. Stevens, 

} \° 

9161. Gas or ComBusTIBLE Vapour Evycrnes, H. Robin- 
son, Manchester. 

9162. Macuines for Prixtinc Fioorciotu, T Dale, 
Kirkcaldy. 


9163. Drawinc Boarps, E. Wilson, Manchester. 
9164. | raced and other Arms, T. Perkes, 
Lon 


on. 
-: Puriryinc Water, R. G. Ross, J. B. Hilliard, 
W. Paterson, 

on6s. Ciors Fouprxc Macurnzs, W. H. Hacking, Man- 

oun, Ts TREACLE or SYRUP Compounn, 8. C. B. Hunter, 

9168. 5 OPEng ScREW-STOPPERED Borrtves, 8. H. Mus- 

anf, Fizve the the Hawpuizs of Bicycues, OC. F. Pulford, 

one. Srppon for Fivusninc Tarxs, J. Woodcock, 
Plymouth, 

9171. Compustion of Fur. in Furnaces, T. Charlton, 

9172. ADVERTISEMENT PLATES or TABLETS, F. Mitchell, 
London. 

= Breakinc, &c., Encines, J. H. Annandale, 

9174. IGH-PRESSURE Fitters, J. Thornton, Bradford. 

9175. Fasrenrnos, J. Allen, Birmingham. 

9176. Packinc of Pistons for Ho1sts, J. A. Steven, 

9177. 

on. 

9178. Pirzs for Smoxixc Topacco, J. Renwick, Man- 
chester. 

9179. Hackiixa Frax and other Freres, J. Erskine, 
Halifax. 


as REecuLators for Lime Licut, J. F. Rubbins, 


9180. Insecror VENTILATORS, J. D. G. Thompson and 
R. Pollock, London 
9181. SULPHATE of Soa, J. and J. Hargreaves, Liver- 


pool. 
9182. Brusues, J. H. T. Hintze and J. T. C. Stech, 
London. 


9183. Hats, D. W. Wall, London. 

9184. CYLINDER PRINTING MAcHINEs, F. Ullmer and 
W. Pagden, London. 

9185. CoupLixes for ELEcTRic Wings, A. Shiels, 


G Ww. 
9186. Dampinc Enve.orss, &c., 8. Steinitz, London. 
9187. TYPE-wRITING Macurees, J. F F. Foveaux, London. 
9188. Rock Dritis, C. W. Burton, London. 


9189. Stream Generator and other Furnaces, C. C. 


on. 
-— ComBinep Damper or DravcHt REGULATOR, 
F. Packer, London. 
sisi. Nas, T. Durrans, London. 
9192. Exxcrrorysis of OuLonsDe, &c., Sotvutions, A. J. 
Boult.—(F. C. Bromley, France.) 





9193. Rerarnina Wixpows, &c., in Position, H. Brace- 
well, London. 





9194. Topacco Pips, &c., A. J. Boult.—(S. Dumont, 


lgium. 
9195. Braces, A. _ —(P. R. Noetzold and EB. M. 
Weickert, 
9196. Omncu-riuia, 4 Trantom, Liverpool. 
9197. Exrractinc Leap by ELEcTROLYSIS, A. J. 
Boult.—(E. Liebert, Belgium, 
9198. PAPER-MAKING aAcHINESs, D. 
London. 
9199. Tins for Bakune Breap, E. Berger, London. 
9200. Caps, A. I. Rishfield, London. 


9201. Foupixa LaDpDER, G. G. M. Hardingham.—(La 
iété Conti, Radice, Guelfl, and Rigoni, y ) weed 
e| 


ae Packine of Pistons for Pumps, G. T. 
ons Streivixe OxyceEn to Stream Boruers, J. H. Lee, 


Horsburgh, 


G. H. Rayner, London. 


0204. — Fornpation Cyumpers, H. H. 
mple-Hay and J. Bloomfield, London, 
LEs, &c., A. W. Ellis, London. 
9906. DistnFecTina WATER- -cLosrets, 8. A. Johnson, 
London. 
9207. Doc Kennexs, W. Calway, Gloucestershire. 
9208. SporTinc SMALL-aRMs, H. A. Douglas and H. J. 
Hussey, London. 
9209, FirEPRoor Fioors, R. Astley, London. 
9210. Exvetores, E. Perkins and M. Tinsley, London. 
9211. Peat Fire-Licutsr, M. A. Pickford, xmouth. 


9212. ToorH-PpowDER Borris, R. Manin, London. 


16th May, 1892, 


9218. Neoative Firm Rott Hoxpers, J. R, A. Stumrt, 
Sheffield. 

9214. OpgraTinc Necative Fitms in PHOTOGRAPHIC 
Cameras, J. R. A. Stuart, Sheffield. 

9215. Bep-rest, M. A. Core, London. 

9216. ACME-VENTILATED Cap, M. Goldberg, London. 

9217. ORNAMENTATION in CLay, T. C. Izod, Birming 


ham. 

9218. TREATING GELATINO-CHLORIDE of SiLvER Parers, 
E. J. Brown, Liverpoo! 

9219. Aspestos, Ya RN, E. Carter, Halifax. 

9220. CARRIAGE AXLEs and AXLE- -BOXES, &e., J. Grice, 
Birmingham. 


8! 
9221. Gas Moror Encives, H. Williams, Manchester. 
9222. Livoceum, J. 8. Farmer, H. L. and I. H. Storey, 
Manchester. 
9223. Suspenpinc Garments, A. G. Brookes.—(Z. G. 
Abbott, United States. 
= Carsonic Acip Gas for Beveraces, D. Rylands, 


epcote. 
9225. Arracuine Stoppers to Bars, H. Martin, Lian- 


et. 
-_. a Foo Sianat ApPLiaNces, J. Kimber- 
ey, 
9227. Branpinc Boxgs, R. Ramsbottom, W. Duckworth, 
wand R. Rear, Manchester. 
. MASTHEAD and SIDE-LIGHT InvicaTor, E. J. B. 
eo Dundee, 
ew Garments for Riprxa, J. Prentice, 


9229. W. 

os ron PRESSURE Steam for Fivips, J. Murrie, 
oes. MRELLAS and PAaRAsoLs, &e., J. C. Walker, 
ons “s Morton for Kx1TT1No Macunves, W. and R. 


Pringle, No 
9233. ComBraTion VIOLIN Pecos, J. Mosley, Farnworth, 

near Manchester. 

—— ConcEenTRaTION of Soips, J. A. Mays, 
> . -—igeenenel Bricks, &c., T. M. Rymer-Jones, 
9236. VeLocirepgs, L. T. Hamal, London. 

9237. oe a Suppry of Arr, T. M. Rymer- -J ones, 
on. 

9238. CenTrirucaL Pumps, J. Sellars, De “7 

7 — Srones from Raisins, G. Hall, 

9240. BrIpizs — Part Brusnes, G. Barker. —(C. 


Boeckh, jun. 
9241. tea ty . Ri , Manchester. 
a Allison.—(G. A. Waeber, 


9242. MeraL Cane, . 
United States.) 
Ea Horse Curprer, E. K. B. Morgan, 
9244. Fittinc Mustarp, &c., into Tis, J. L. Harrison, 
London. 
9245. Fisu-pLates, &c., F. E. Perkins and E. Lloyd, 
London. 
9246. Cure Stanp for Paoro Frames, R. W. Griffiths, 
on. 
9247. Boarps for the Disrtay of Norices, G. Perry, 
on. 
9248. Piates for Formina Srencits, A: C. Thomson, 
London. 
9249. Proputsion of Snips, J. Lefeaux, Swansea. 
9250. nny oy SHARPENER and Prorecror, J. F. 
=. ORNAMENTATION of Watts, &c., J. McGlashan, 
iw. 


9252. Veit for the Eves, E. J. D. Newitt, London. 
9258. ELEcTRICALLY INDICATING Worps, H. H. Hall, 


Chi 
9254. GLoBE Hotpers, &c., for Lamps, T. Heron, Bir- 
mingham. 








SELECTED AMERICAN PATENTS. 
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METHOD or , WoRKING OPEN-HEARTH Fur- 
Siemens, St. Petersburg, Russia.—Filed 
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1) An improved method of wor! an 
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gaseous fuel and causing said streams to move hori- 
zontally around said ber, the combined streams 
to be freely Stee therein and to —_ said 


sides of the chamber 
fuel without — the walls or sides of the c ber 





or —_ - sd bed or —_ ge i 
stan’ or purpose set forth. n 
ee oe “Tatrodecing “int 





troducing into. th melting 
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——...., 
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two or more streams of air or steam under press 
and causing said commingled streams of gaseous f 
and air or steam to move horizontally around a. 
chamber and to be freely developed therein wiles 
peo = | the walls or sides of the chamber oy re 
material upon the bed or bench thereof, substantiall 
as and for the purpose set forth, y 
470,858, Warer-cavor, RK. Klinger, 
PE ae: — og 18th, 1891 
aim.—Glasses for liquid gauges, provid 
facets or oeeratend -surfaces in such ianor tt m4 


Vienna, Austrig. 
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will permit the passage of the light where covered by 


the liquid and entirely or ly reflect the light 
where not covered by the liquid, substantially as ang 
for the purpose described. 
471,247. Pire Connection, W. Vanderman, Willi. 
mantic, Conn.— Filed ton bh Oth, 1891. 

Claim.—{1) In the combination with a union having 
a threaded end, a flanged nut fitting upon the union 
the outer surface of the union and the inner edge of 
the flange of the nut having corresponding engaging 


(471247) 





parts, whereby the union may be rotated by turning 
the nut, all substantially as described. (2) In com- 
bination with a pipe union having a projecting lug at 
a distance from either end, a flanged nut having in 
the flange a lengthwise socket adapted to engage the 
ogee on A outside of the union, all substan- 


471,284. se ll FoR Removine O11 From Tiv- 
L ters and I. L. Morris, Cleveland, 
Ohio.—Filed May 8th, 1891. 

Ve nage = | a receptacle, a wheel journalled to 
te in said receptacle, and hook - —— plate 
— having their rear or heel portions formed to 
—— one edge of a plate that is held within the 
portion of an edtenunt holder. (2) A ot 

3 wheel journalled to rotate in said receptac 
hook-shaped #4 carriers adjustable on the cir- 
cumference id wheel, having their rear or heel 
ons formed to support the edge of a plate that is 
id within the hook portion of an adjacent holder or 














a (3) A atpiete, a wheel journalled to rotate 
S seeemnaees and hook-shaped plate carriers or 
holde with means for securing them Jadjustabl upos 
the periphery of said wheel. (4) The combinatio: 
le, a plate-carr: wheel, and means ie 
dislodging plates from said wheel, comprisin = 
votted arm F and elbow lever E, held normally in 
position to be acted on intermittentl. by the carrying 
wheel to dislodge plates, substantial as descri 
(5) The wheel constructed around its periphery for the 
=r of plate carriers on the radius of the 
wheel and ers constructed to be adjusted, sub- 
stantially as described. 








Errs's Cocoa.—GRaTEFUL AnD ComrortinG.—‘‘ B: 
a thorough knowledge of the naturai laws wie? 


vern the operations of ion and nutrition, an 
acareful application of the fine ps es of well- 
selected Cocoa, Mr. Epps has our breakfast 
tables with a delicately flavoured ‘—. may 


save us many heavy doctors’ bills. is by the 
oe = of — — of rk that a ome 4 
ion ma, grad up until strong enoug! 
resist d fendency. to disease. 4 undreds of subtle 
maladies are floa' oy us ma... to attack wher- 
ever there is aa ae We may escape many & 
fatal shaft by keeping Pen well f d with 
ure blood and a ly nourished frame.”—Civil 
ervice Gazette.—Made simply with boiling water or 
milk. Sold only in packets, by Grocers, labelled— 


“James Epps and Co., Homeopathic Chemists 





London.”—Apvrt. 
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THE MECHANICS OF LOCOMOTIVE TRACTION 
AND DRIVING. 
By Proressor Ropert H, SMITH, 
(Concluded from page 402.) 

We have now to consider the effects of the vertical 
forces. We saw how the moment of the draw-bar pull T 
removes part of the load from the front to the back axle. 
That and the following results are applicable equally to 
coupled and uncoupled locomotives. 

Students have often found a difficulty in recognising 
how an internal force like that of the steam can produce 
a bodily lifting of the locomotive. The answer to this is, 
that the steam pressure is not an “internal” force as 
applied to that part of the machine that is “bodily” 
lifted by it. It is internal to the whole machine inclu- 
sive of piston, crosshead, crank shaft, and driving wheels; 
put then the lifting produced is not shared by the piston, 
crank shaft, and wheels. What is lifted is the frame, 
boiler, &c., all the parts bound rigidly together and 
resting on the springs ; and to these taken by themselves 
the steam pressure acting on the cover of the cylinder is 
an external force, the effect of which is to lift them away 
from the parts they rest upon, namely, the axle-boxes, 
shafts and wheels, this separation of the two being per- 
mitted by the elastic connection—the springs—between 
them. If the cylinders were placed vertically over the 
shaft, it would become easy to see that on the out-stroke 
the two steam pressures—first the downward pressure 
on the piston, transmitted through the connecting-rod 
and shaft to the axle-box, and second, the upward pres- 
sure on the top cylinder cover transmitted through the 
cylinder fastenings and the frame to the horn-plates— 
would make these latter slide upwards over the axle- 
boxes, through a height regulated by the amount of 
steam pressure and the modulus of elasticity of the 
springs that bind frame and axle-box together. 

If the cylinders were placed horizontally, none of this 
effect would appear. Since they are nearly always 
placed inclined, there is a vertical component of the 
steam pressure on the cylinder cover, namely P,. On 
the outstroke this acts upwards on the front cover, and 
lifts the frame from the axle-boxes; on the instroke it 
acts downwards on the back cover, and lowers the frame, 
compressing or bending the bearing springs more 
severely than when there is no steam in the cylinders. 
Similarly, there is the vertical component G, of the 
crosshead pressure on the guide-bar, which, however, 
is continuously upwards—except close to the dead points 
where friction changes its direction—and, therefore, 
always tends to relieve the springs. 

This ection occurs in both cylinders. When both 
pistons n outstroke the lifting actions are combined, 
and since they are equally distant from the centre line, 
there is no turning moment producing side rolling, if 
the steam pressures themselves are equal. When both 
are on instroke there is again no rolling moment, both 
pressures combining to depress the frame and further 
strain the springs equally on the two sides, right and 
left hand. When the pistons are on contrary strokes, if 
the steam pressures are equal, their total lifting or 
depressing effect is zero, but they give a rolling couple 
whose moment is (P, c), which depresses the right-hand 
while it raises the left-hand side of the frame, and vice 
versd, alternately. If the elasticity of the springs be such 
that an extra steady load of E lbs. on each spring produces 
an extra central deflection—or compression—of one inch, 
then this couple P, c would be balanced by a rise of the 
frame on one side § and an equal depression on the other 


side of the amount § = , on the assumption that 


2 C 
2Eh 
there are two wheels, and therefore two springs, on each 
side of the frame. If there are more than two axles, 
then 2 E is to be taken as the total extra load that must 
be applied to all the springs together on one side, in 
order to produce an extra lowering of the frame on that 
side of lin. 

Although the guide-bar pressure is always upwards 
on both sides, still its amount on each side varies con- 
tinuously, and when the two are unequal they also produce 
arolling moment. The amount of it is (G,,-—G,,) c. 

There is this great difference between the effects of 
guide-bar pressure and those of cylinder cover pressure, 
namely, that the amount of the former varies gradually, 
reaches its maximum slowly, and falls again slowly. 
Therefore, in slow running at any rate, this pressure may 
be practically wholly balanced in a continuous manner 
by corresponding variation in the bearing thrust of the 
springs, leaving none or very little of it to be spent in 
upward or downward acceleration of momentum of the 
rising and falling mass. That is, the upward and down- 
ward velocity of frame, boiler, &c., needed to follow the 
variations of deflection of the spring due to guide-bar 
pressure, would be so small and correspond to accelera- 
tions of momentum so small as to absorb only a small 
part of the pressures producing these movements. At 
express speed, however, the guide-bar pressure may 
reach its maximum as often as ten times per second, and 
as the mass resting on the springs would not oscillate 
freely on these springs so rapidly, the guide-bar pressures, 
as they rise and fall, will be spent to a large extent in 
producing accelerations of momentum, and the decreases 
of the spring deflections, 7.c., the actual upward move- 
ments, will no longer correspond to the pressures in the 
constant ratio of the modulus of elasticity E. 

Similarly the pressures P, on the cylinder covers are 
developed so suddenly that during the first part of the 
stroke they are wholly spent in producing alternate up- 
and-down accelerations of momentum, and are not in 
any sense “balanced” by any change in the upward 
thrust of the axle-box springs. These spring thrusts 
remain precisely what they were before until an appre- 
ciable up or down movement of the frame has taken 
Place. If, immediately before the admission of steam, 
herd spring thrusts just balanced the weight of the mass 

ing on them, then they also do so immediately after 


the alternations of pressure on front and back cover are 
so rapid, as compared with the natural period of vibra- 
tion of the heavy mass of the locomotive upon the springs 
which support it, that it is doubtful whether any measur- 
able motion of the springs or variations in their bearing 
thrusts are pratt nie by the steam pressures. The com- 
plete period of variation of cylinder cover pressure may 
be from } to 4+ of a second, whereas the natural period of 
vibration of the mass hung on the springs is in some 
locomotives ;%,, and in some +5, of a second. It should 
be clearly comprehended that until actual up or down 
sliding of the axle-boxes in the horn-plates takes place, 
and except in so far as such sliding is developed, the 
springs continue to press downwards on the axle-boxes, 
and through them and the wheels on the rails, and to press 
the frame upwards with unaltered forces. 

The writer must not be understood to suggest that such 
sliding does not actually take place freely and at all times 
during running. The unevennesses of the permanent way 
do produce such motions and their consequent variations 
of spring thrust, both on frame upwards and on rail 
downwards. What it is intended to point out specially 
here is, that it is the unevenness of the way that is the 
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moments continue to exist after the acceleration of 
upward or downward velocity has ceased, because then 
the weight of the whole is supported in a different 
manner than before, part of the spring-supporting force 
being now replaced by the steam force on the cylinder 
cover and the crosshead pressure on the guide-bar. 
These moments are best calculated graphically, the dia- 
grams being quite simple to construct. The moments are 
to be superimposed upon those due tothe distribution of load 
without steam admitted to the cylinders, sometimes to be 
added, sometimessubtracted. Thesamediagram gives the 
“pitching” moments tending to raise the head and lower the 
tail end of the locomotive, or vice versd, and to alter the dis- 
tribution of weight borne by the leading and trailing springs, 
in a similar way to that in which the moment of T acts. 
Thus, if there be only two pairs of wheels, and if the 
front cylinder covers lie a distance / in front of the trailing 
axle, then, when both pistons are on the outstroke, the 


leading axle will be relieved of a load P, = and the trail- 
ing axle will be loaded to an extra amount P, ( é ae ) . 


This, at any rate, would 
Bi happen if there were no 
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\ in a pitching oscillation of 

\ the mass. Ifthe deflections 
of the leading and trailing 
springs actually changed in 
proportion to the above 
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changes of load—supposing 
the E the same for both 
axles — the frame would 
have actual up-and-down 








movements at these two 
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7 oa ner this proportion, a part of 

ne Hine the frame would be thus 

pi found that experienced no 


vertical motion due to this 
pitching moment. This, 
then, would indicate the 
position of the transverse 
axis of pitching oscillation, 
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chief cause of these sliding motions and variations of 
spring thrust, not the pulses of up and down steam 
pressure on the cylinder covers. The same applies in an 
even greater degree to the rolling and pitching of the 
locomotive ; these are for the most part caused by the 
unevenness of the way, and not by the rolling moments 
due to the working pressures. ‘These statements are 
much less true for low speeds than for high speeds. At 
speeds between ten and thirty miles an hour in different 
machines, the natural period of oscillation may |syn- 
chronise with that of the steam pulses, and it is then 
possible for very disagreeable effects to arise. Finally, to 
make this point quite clear, let the reader remember that 
a very large force may be spent in producing a very rapid 
acceleration of momentum, without very much momentum 
being actually produced. An acceleration of velocity 
requires time to develope velocity; and a very high 
acceleration of velocity may be called into existence so 
suddenly, and may die away again to nothing so suddenly, 
that it is given no time to produce any actual velocity 
that could be measured, or any change of position that 
could be seen. 

An important question to answer is: if the spring 
thrusts on the axle-boxes remain practically unaltered by 
the steam pressure on the cylinder covers, are the tire 
pressures on the rails also unaltered? Evidently they 
are altered. While the vertical steam pressure P, is 
exerted in the one direction on the cylinder cover, it is 
at the same time exerted in the opposite direction 
on the piston, and from it transmitted through the 


resisted by the rails. The vertical guide-bar pressure 
G, is also similarly transmitted to the rails. In fact, the 
whole downward thrust thus transmitted through the 
shaft and wheels to the rails is the vertical component 
of connecting rod thrust C,, and we know that 
C,=P,+G, on the outstroke, and C,=P,—G, on 
the instroke, the former value being downwards, and the 
latter upwards, and the latter producing, of course, a 
relief of rail pressure. Thus (P, +G,) is an increase, 
and (P, — G,) a decrease of rail pressure, that are to be 
superadded to the downward thrust of the springs. If 
there be time for the deflection of the springs, i.¢., the 
total deflection or sum of the deflections of all the 
P, + G, P, — G. 

. =") 
then after that full change of deflection has developed 
—that is, after the upward or downward acceleration of 
momentum of the locomotive mass has entirely ceased, 
the locomotive having reached the limit of its up or 
down velocity of oscillation—then, but not till then, the 
rail pressure will resume its normal amount undisturbed 
by the action of the steam pressure in the cylinder. 

It should also be noted that during these periods of 


springs, to alter by the amount 


in the locomotive frame due to the vertical components 
of pressure on the cylinder cover and guide-bar. The 
most important of,these are bending stresses, and the bend- 


ing moments are to be calculated by assuming the inertia | 


resistances to acceleration of momentum as the “‘ support- 
ing” forces of the bent “ beams,” these forces being 





steam admission. Indeed, at express running speed 





distributed throughout the whole mass. Similar bending 





gearing, the crank, the shaft, and the wheels, to be finally | 


acceleration of momentum there are stresses and strains | 


= mass should be calculated. 
is Part of the pitching moment 
will be balanced by accel- 
eration of angular momen- 
tum due to this moment 
| of inertia, and part only will be left to produce altera- 

tions in spring load as above. So far, we have dealt with 
| Case I., that is, with uncoupled engines, although much 
| that has been said has been applicable, as already 
| indicated, to coupled engines. 


| Case II.—CovurLeD ENGINES. 
| The difficulty in dealing accurately with coupled 





engines is to find out how much of the horse-power is 
| sent through the coupling or side rods; in other words, 
| what ratio is there between the thrust or pull, 8, through 
the side rods to that, C, through the connecting-rods ? 
In other words again, how much of the whole turning or 
driving moment of the engine is balanced by the moment 
of rail thrusts under the crank-shafi, and how much of 
it by that of the rail thrusts under the coupled shafts ? 
Or, finally, how much of T is balanced by the R’s 
under the crank- shaft, and how much by the R’s 
under the coupled shafts? To a large extent, this 
question is indeterminable in any practical sense; but 
the true answer always lies between certain limits, a 
knowledge of which is certainly of practical value. This 
difficult part of the subject will be explained as far as 
possible after stating the easier part of the dynamics of 
coupled shafts, assuming meantime that the force 8 
through each side rod is known. 

Firstly, note that, the actual side rod thrusts being 
S, and §,, the coupled shaft driven by these rods is in 
almost precisely the same condition as if these forces 
S, and S, were the horizontal components, C,, and C,, of 
the connecting-rods of outside-cylinder engines driving 
| directly the coupled shaft; the twisting and bending 
moments on the shaft are the same, the rail thrusts on 
the wheels are the same, the pressures on the horn-plates 
are the same. The stroke of the imaginary outside- 
cylinder engine must be, of course, double the coupling-pin 
radius, and o must be taken as the horizontal transverse 
distance between the cylinder centres. The only differ- 
ence is, that the side rods remaining always strictly hori- 
zontal, all effects of vertical components of coupling-rod 
stress due to slope of cylinder centre line, or to obliquity 
of connecting-rod, are now reduced to zero. 

These effects on the coupled shaft and on its axle-boxes 
and horn-plates can therefore be calculated fully by the 
methods explained for Case I., and to put down here 
these rules for coupled shafts would only be a needless 
repetition of what has already been said. The one thing 
to be carefully remembered is that S has zero vertical 
component. 

Secondly, note that these side rods re-act on the crank- 
shaft with precisely opposite forces to those with which 
they act on the coupled shaft; at any rate, the difference 
between these two sets of forces is only the momentum: 
acceleration of the rods themselves, and we are at present 
leaving out of account all effects of acceleration in the 
reciprocating parts. Thus the effects in twisting and 
bending moments, and in horn-plate pressures on the 
crank shaft, are identically equal in amount and opposite 
| in sign to those produced on the coupled shaft; this being 
so because at both shafts the transverse dimensions 
between horn-plates (2) and coupling-rod (c) are the same. 
These effects on the crank shaft are to be superimposed 
upon those produced by the connecting-rod forces. Thus, 
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to find the total effects on the crank shaft, work these out 
in the first place according to Case I.; that is, for the 
full connecting-rod thrusts, and considering the engine as 
an uncoupled one. Next find, by the same rules, the 
effects of the side-rod thrusts S upon the coupled shaft ; 
next reverse these latter, without re-calculating them, 
and add them directly to the already-found quantities for 
the crank shaft; this addition being algebraic, so as 
sometimes to effect a quantitative increase and sometimes 
@ quantitative decrease, and careful attention to the signs 
of the quantities added being essential. 

Thirdly, note that this process will equally apply 
whether there be one coupled shaft only as in diagram— 
Figs. 1 and 2—or two or three or more such shafts. The 
particular methods of working out these results having 
been already explained, let us mark one or two general 
results. Suppose the cylinders to be inside the frames, 
and that the force through the side-rod is just half that 
through the connecting-rod. Let each coupling pin be 
placed opposite the nearest crank pin. In this case, since 
both the connecting and coupling rods lie forward from 
the crank shaft, the two rods will be simultaneously in 
compression or simultaneously in tension—they will 
always exert on the crank shaft, both of them, forces in 
the same direction. Thus when both pistons are on 
instroke, as in Fig. 3, the crank-shaft diagram will be a 
combination of the two diagrams in Fig. 3; the right- 
hand one—outside cylinders corresponding to side rods— 
being diminished to one-half its horizontal width, and 
being turned over because of its contrary sign and the 
two vertical base lines crossing, the spaces C, C, being 
laid one on the top of the other. 

If each coupling pin were placed in line with the nearest 
crank-pin, then the side rod force upon the crank-shaft 
would always be oppositely directed to that of the con- 
necting-rod—-the one pulling while the other was pushing 
—and the resultant diagram, when both pistons were on 
instroke, would be a combination of the left hand of Fig. 3 
and the right hand of Fig. 5, the latter being turned over 
and diminished to one-half its breadth. This latter 
arrangement gives a very much greater maximum bending 
moment, but also very much smaller horn-plate thrust 
than when the pins are opposite. 

When the right-hand piston is on out, and left-hand on 
instroke, with coupling and crank-pins opposite, the left 
and right-hand diagrams of Fig. 4 have to be combined, 
turning one of them over; and if coupling and crank-pins 
be together, the left-hand diagram of Fig. 4 is to be com- 
bined with the right-hand diagram of Fig. 6, turning one 
of them over, always placing the bases across the spaces 
C, C, so as to coincide. 

When both pistons are on outstroke with pins oppo- 
site, combine right and left-hand diagrams of Fig. 5, 
turning one of them over. If the pins be together, com- 
bine left-hand diagram of Fig. 5 with right-hand diagram 
of Fig. 3. 

When right-hand piston is on instroke and left-hand 
piston on outstroke, combine the two diagrams of Fig. 6, 
if coupling and crank-pins be opposite; but if they be 
together, combine the left-hand part of Fig. 6 with the 
right-hand part of Fig. 4. 

If the locomotive be an outside-cylinder one, the com- 
binations will take place among the diagrams on the 
right-hand only of Figs. 3,4, 5, and 6; but what has 
already been said will be enough to guide the reader in 
making these further applications of the method. 

We have finally to face the difficult problem of the 
ratio of side rod thrust to connecting-rod thrust, or other- 
wise stated, the ratio between the rail thrusts under the 
crank-shaft and under the coupled shafts. We face this 
problem, knowing at the outset that we cannot solve it, 
and we recognise this, in spite of the jaunty ‘ assump- 
tions’ of equality between this and the other thing that 
are very commonly made in dealing with the subject. 
There is a delightful fascination about the smiling ease 
and innocence of this method of solving difficult engineer- 
ing problems, namely, that of assuming equality, or some 
other equally comfortable ratio, between two quantities 
which are never equal except by purest accident, and the 
actual ratio between which may range rapidly from minus 
infinity through zero to plus infinity. The fascination of 
it makes it popular with a certain class of expounders 
of “engineering science;”’ but alas! to us who take 
things seriously and wish to discover the naked truth, the 
method unkindly refuses to lend any assistance whatever. 

There are certain limits which are perhaps the most 
importantly useful things to consider. Thus, if there be 
a very greasy or otherwise slippery part of both rails 
which has a fairly sharp line of demarcation, then, when 
the leading coupled axle first comes upon this, its wheels 
will receive practically no forward thrust from the rails, 
the coefficient of adhesion having suddenly gone down to 
zero. This, of course, may take place without any slipping 
of these wheels—they may roll idle, just as the tender or 
carriage wheels run without slipping. The total rail thrust 
oF must then be exerted by the rails upon the wheels, on 
the crank-shaft and trailing coupled axle, if this latter 
exist. If there be sufficient load on these axles to give 
all this thrust, there will be no slipping of any of the 
wheels. The general strains and bending moments on 
these axles will be suddenly altered in character— 
generally increased—the pressures on their horn-plates 
being also increased. A second afterwards the crank- 
shaft will have got on to the slippery place. If it be a 
very short greasy spot, the leading coupled axle may now 
have got off it; and if there be no trailing coupled axle, 
the whole horse-power will now begin to be transmitted 
forwards through the side rods to the leading wheels, on 


which the whole rail thrust =f will be exerted. Or if 


the greasy spot be longer and there be a trailing coupled 
axle, the whole horse-power may be transmitted back- 
wards through the trailing coupling rods to this pair of 


trailing wheels, on which now the full thrust xP will be 





exerted by the rails. These being perfectly possible con- 
tingencies, and in fact very probable as occurring—not 
frequently, but sometimes—it is evidently proper to make 
the side rods strong enough to transmit this whole thrust, 
at least the whole thrust corresponding to the maximum 
possible load on the coupled axle multiplied by the 
maximum possible coefficient of friction between rail and 
tire. Also the axle-box bearing surface should be made 
large enough, the horn-plates strong enough, the frame 
plates strong enough, to withstand the stresses correspond- 
ing to these extreme cases. Thus, so far as designing the 
dimensions of these parts is concerned, it is these limiting 
cases—the dynamics of which are simple enough—that 
ought to regulate the design. That is, we must assume 
that maximum physically-possible rail thrust applied to 
each pair of coupled wheels successively, without any 
at all applied simultaneously to any of the others. 

Consider also the possibility of one rail, say the right- 
hand rail, being excessively greasy, while the other gives 
the usual or maximum adhesion for the load upon it. It 
is sometimes stated that if a pair of axles on a truck be 
constrained to keep parallel, the truck must run in a 
straight line. This is true only under certain limiting 
conditions. If there be no rail adhesion on the one side, 
then the backward traction T acting with leverage 4g 
gives a slewing moment, } g T, tending to turn or deflect 
the locomotive. To prevent this there is the frictional 
resistance to transverse slipping of the left-hand wheels 
across the rail that is not greasy. If there be only two 
axles and W be the whole load, $ W will rest on the left 
rail on the two wheels at the distance w apart. If }W 
be not equally divided between these—that is, if } W be 
not equal to 4 W,, then side slipping will take place at 
that one of them that bears the least load, sooner than at 
that bearing the greater load. Suppose W, < W,, then if 
¢ be the coefficient of friction, there will be a maximum 
possible moment (¢4wW,) resisting the slewing. Thus 
the slewing will be prevented only if ; 
oWrog 

= a» w 

Now T before the locomotive came on the slippery 
place could not in any case be greater than » W, if the 
axles were coupled or ¢ W, if uncoupled. The condition 
that there shall be no slewing is therefore :— 

W, 
Ww 


ow W,>gT, or 


> g for coupled axles, and 


Wr eo 9 

W. _ uncoupled ,, 

For example, if g = 4ft. Shin. + ljin = 58in., and w = 

87in., then I= = 3 
w 3 


pal > = for coupled axles and 
W, = 
Ww,” ? 


, and there will be no slewing if 


», uncoupled axles. 


It is hardly necessary to say that ~ will never be greater 


than 3, so that for coupled axles there will be great risk 
of side slewing under the circumstances here indicated. 

Again, when the adhesion on the rail is good under all 
the coupled wheels, and the resistance T rises to the full 
tractive capacity of the locomotive, then it may be fairly 
assumed that the actual rail thrust on each wheel equals 
the full frictional coefficient multiplied by the load on the 
wheel, each wheel in fact being just on the point of 
slipping. Here, again, the dynamics of the subject 
becomes clearly and easily determinate. 

If now we attempt to recognise what are the ordinary 
conditions which exactly determine the actual stresses, 
it may be seen at once that the question is essential] 
one of elasticity. The parts are bound together in a 
a way that the stretch or contraction of each depends 
upon those of the other parts. This is a class of problem 
that has been quite successfully attacked in very many 
cases of machinery and static structures; but in this 
special case an extra difficulty arises from the fact that 
one of the parts of the elastic structure is the rail, and 
this part is bound to the others by a frictional bond alone, 
which bond is continuously varying in character. 

If one first looks at the locomotive in side elevation, 
as in Fig. 2, and if we assume that the bending of the 
wheel spokes is so small as to be negligible, one notices 
at once that a great deal may depend on what amount of 
fore-and-aft play there may be between the axle-boxes 
and horn-plates. This will be seen more clearly to be a 
large factor in the question if it be considered what 
would take place if there were with mathematical 
exactitude no such play. In that case there will be a 
relation, capable of being expressed! by an equation, 
between the strains in three parts: — First, the frame 
between the bearings of the two or more coupled axles; 
second, the one or more pairs of coupling rods; third, 
the pair of rails lying underneath the coupled axles. 
This relation is most simply expressed by the graphic 
construction of Fig. 7. Here two coupled axles alone are 
taken, and the coupling pins are supposed to be opposite 
the crank-pins, and therefore the tension stroke of the 
coupling rod is its backward sweep through the lower 
half of its circular path, while it is in compression while 
it sweeps through the upper half of thecircle. When un- 
strained, the three lengths of coupling rod, of frame 
between axle centres, and of rail between bearing points 
of the wheels, are each equal to w. If there be noslipping 
of any of the wheels—or equal amounts of slipping—and 
no bending of the wheels irom centre to tire, then, in the 
strained condition, if their lengths be measured off from 
a vertical straight line at, say, the forward end of w, 
their other ends will lie in an oblique straight line. 
From the diagram it may be seen that, in the lower half 
of the circular path of the rod, the frame is in compression 
and the rod and rail are both in tension; while in the 
upper half of the path, the rod is in compression and the 
frame and rail are both in tension. The rail is thus in 
tension throughout the whole revolution, The oblique 





————————=—==_ 
straight line for the former case is y 8; for the latter 
case it is 8! y! «1. In each case the strains are measured 
from these points to the vertical lineas. Each strain ig 
proportional to the stress in the part divided by the 
section of the part and by the modulus of elasticity of the 
material of the part. Suppose the modulus of elasticit 
of each of the three parts is the same. Then, for th 
lower half of the circular path, we have the equation— 
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Each of the terms in these equations should be divided 
by the modulus of elasticity, but, as it is assumed the 
same for each part, it cancels out. 

Similar equations could, of course, be formed for 
coupling pins in line with the crank-pins, but the above 
will be sufficient for illustration. 

These expressions would be of real service for the 
scientific solution of the problem if we had any means 
of finding out the stress on the rail. The rail is sup. 
ported by, and wedged to, the chairs and sleepers at 
regular short intervals. How much longitudinal force 
does each chair exert on the rail as the locomotive passes 
over it? It is really too complicated a question to find 
any definite answer to. All we can say is that the 
difference between the rail tension in front of the forward 
coupled wheels and immediately behind the same is R,, 
and that the similar difference between the rail tensions 
immediately in front of and behind the driving axle is R,, 
These differences do not tell us what the whole amount 
of the tension is. The rail evidently clings more to the 
sleepers in front of the locomotive than it thrusts back. 
wards on the sleepers behind it, simply because it is in 
tension, as Fig. 7 demonstrates—for coupling pins oppo- 
site crank-pins. But if it pulls on these sleepers in front 
and these give way ever so little, and if, moreover, this 
front part of the rail elongates ever so little in virtue of 
the tension in it, it follows that the part of the rail 
immediately under the driving axle is displaced back- 
wards. Thus some length of rail behind this axle must 
be shortened and must be in compression, but as to 
how much this compression may be depends on so many 
things, amongst them the particular resistance offered 
by the ballast to the displacement or backward tilting 
over of each sleeper, that it would be quite futile to 
attempt the merest guess at its amount. 

A similar set of equations to those already given may 
be obtained from a consideration of the elastic deforma- 
tion of the machine as seen in plan. Here we must 
allow for the bending of the shafts transversely, as such 
bending affects the three leading dimensions cited above 
—i.e., of rod, rail and frame. The equation is more 
difficult to form, assumes a more a shape, and 
leads to no more practically useful results than the 
above. 

Even if by some means we were to discover how to 
calculate the rail tensions, it must be remembered that 
the strains on whose proportions the calculation depends 
are very small, and that even a much smaller degree of 
slack between the axle-box and horn-plate than is quite 
common would completely upset the approximate 
accuracy of the equation. 

We have therefore to confess that this is one of the 
problems that are not within the range of practical 
scientific solution. For the purpose of designing dimen- 
sions and for some subsidiary considerations as to the 
dynamic working of the machine, the limits above 
indicated, depending upon the actual frequent occurrence 
of slipping at one or more wheels, are fortunately 
sufficient, and offer no specially great mechanical 
difficulty. 








INDIAN ENGINEERING COLLEGES. 


AN instructive return showing the result of the expen- 
diture on civil engineering colleges in India has, on the 
motion of Mr. Henry 8. King, M.P. for Hull, been laid 
on the table of the House of Commons by the Secretary 
of State for India. The statement in it furnished by the 
Government of India is interesting to the engineering pro- 
fession in England equally with the taxpayers of India, 
because it shows how came are the crumbs of the bread 
taken from young English engineers which fall to the 
share of the youth of our Indian Empire, and what poor 
results are obtained on certain lines by the indiscriminate 
application of the policy of India for the Indians. It has 
been frequently pointed out in the interests of the civil 
engineering profession, and indeed in those of the 
Government of India, how injurious is the hotbed 
system of forcing engineers for the market by the Cooper's 
Hill College; yet in the scheme of that institution 
wholesome modifications of the protective policy have 
been adopted which have been totally ignored in the case 
of the Indian Colleges of Seebpore, Poona, Madras, and 
Rurki. In most of these latter institutions the education 
is supplied nearly free, and it may be almost said that 
promising students are bribed into accepting the ad 
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e latte vantages offered to them. ‘These costly schools of | capital—and therefore the net cost of the colleges to the | mostly think it beneath their dignity to put their shoulders 
easured technical education prove how futile and unpractical are | State, has been over three and a-half millions of rupees | honestly to the wheel of business. The upper subor- 
strain ig all attempts to develope and galvanise into life in the| per annum. For this startling yearly expenditure we dinate class, who are not so highly educated as the above, 
by the natives of India qualities which are not the natural gifts | have, as the result in five years, a supply of 41 assistant | are much the same stamp of men, though better for their 
y of the of the race. Just as the exotic plant demands special | engineers and 199 upper subordinates. The writer inthe workgenerally. They occupy asomewhat similar position 
lasticit arrangements and expensive protection to foster a life | Homeward Mail calculates on the basis of the return | to that of clerk of works in England, but without one iota of 
for th of no practical result, so the native Indian civil engineer | for Roorkee—the largest and most effective of the colleges | the practical experience and qualities of this useful body of 
ion— _ yequires to be forced into existence by a special and thrift- | —that the average cost to the State of each grag |men. The experience of both assistants and subordinates 
Jess system, the outcome of which is the production of a| has been over 7200 rupees! ‘‘A somewhat high sum,” is seldom gained except at the expense of the Govern- 
bh -brid anomaly which only those who are expected to obtain he remarks, “to Poy for what must, as a rule, be an | ment, another item in the cost of the product; and it is 
bd inforward practical results with the product can fully appreciate. | inferior article.” The reader should not be led away by /a no small trouble and worry to their hard-worked 
he The Homeward Ma‘! points out that the capital | the departmental titles given to these young educated | superiors, who are held responsible for the mistakes of 
"Ao Contay cost of the system by which the Government grows its | natives. Assistant engineers, as turned out by these | these men, forced on them as assistants, whom, more- 
din backward own native engineers in India has been nearly eleven | colleges, approximate in qualifications to the class of | over, in a climate which saps every energy, they are 
millions of rupees, while the average yearly deficiency in | draughtsmen clerks found in some of our civil engineers’ | expected to train and teach without remuneration, 
the receipts of the colleges—excluding interest on the | offices; but they lack the go” of the Anglo-Saxon, and | reward, or acknowledgment. 
THE SEEBPORE, POONA, MADRAS, AND RURKI CIVIL ENGINEERING COLLEGES. 
A.—Abstract Statement showing the Capital Cost, Average Receipts, and Expenditure on account of the Seebpore, Poona, Madras, and Rurki Civil Engineering Colleges, and the Annual Number of Appointments. 
(Sd.) G. H. D. WaLker, Under-Secy. to the Govt. of India. 
ae” | Soptatont Avomante five penn, an - 1 ila ia 
’ y of Dulldin; vede 8 q Ne | nnual number of appointments. 
8 Name of college. Gane | ement pans: - i eas PP iim bis Remarks, 
1890-91. Receipts. Expenditure |Assistant or Apprentice Engine’rs, Upper Subordinates. 
: Rs. Rs. Rs. | | 
Seebpore (Bengal) ... ... ... 80,239 19,508 96,698 | 77,190 |Guaranteed numbers, one and |Six appointments guaranteed, with effect 
two alternately. Actual in| from 1892, namely, four in Bengal and 
the last five years, eightinall.| two oa railways, The actual number | 
of appointments to the Bengal Esta- 
blishment in the last five years has been 
divided | eighteen, with some few casual appoint- | (* } No appointments were made in 1888, 
ued the ey ; rs 1s : |, ments to other provincial lists, 889, 1890, owing to a change in the 
Poona (Bombay) ... 8,51, 412 8,817 1,00,519 91,702 - appointments guaranteed. |Three appointments guaranteed. Actual, collegecourse. Two appointments were 
| Actnal in last five years, nine | in last five years, twenty-two in all, made in 1891, and one appointment will 
1ed for | in ali. | be made annually in future, if the neces- 
e above AR ci. acc ase eee, es se] 8,471 53,032 44,561 One appointment guaranteed. No fixed number of appointments ard sary standard of qualification is reached. 
| Actual in last five years, three | annum is guaranteed. Actual in last | 
for the bee ‘ | a : ae | in all.* |_ five years, twenty-seven in all. | (t) Up to 1892 the number was twenty- 
Rurki(North-Western Provinces) 4,70,895 11,394 1 59,122 1,47,728 (Guaranteed numbers, four and Seventeen appointments guaranteed.) five guaranteed, but it has been reduced 
means | fivealternately. Actualinlast| Actual in last five years, 132inall.t | to the lower number (seventeen), with 
18 sup- | five years, twenty-one in all. | effect from the present year. 
pers at a ale, zi eee oases Jeremie ale Bowes = 
Po B.—Detailed Statement of Receipts and Expenditure for the Years 1886-87 to 1890-91. 
to find (Sd.) R. G. MacponaLD, Offig. Accnt.-Gen. P.W. Dept. 
Soak Bonga ; Bombay. he Madras, |__ North-Western Provinon 
heh g Particulars, Seebpore College. Poona College of Science. | Engineering College and Surveying Schools. | Rurki Engineering College. 
* | | 1 | ) 
ote her 1887-87|1887-88 1888-80 1889-90 1890-91 1886-87. 1887-88, 1888-89. 1889-90. 1890-91 .|1886-87. 1887-88. 1888-89. 1889-90, |1800-01, 1866-87. 1887-88. 1888-89. 1889-90.|1890-91. 
: to the RECEIPTS. Rs. | Rs. | Rs. | Rs. Re | Rs. Rs. Rs. Rs. Rs. Rs. Rs. Rs. Rs. Rs. | Rs. Rs. | Rs. Rs. | Rs. 
s back. College fees... ... ... 14,171 | 16,800 | 15,991 21,980 26,382! 9,807 | 12,722 8,534 7,141 5,850 | 10,667 6,868 7,272 7,208 | 8,057 | 4,223} 4,200| 3,928  3,898/ 4,217 
it is in Rents of buildings... ... — - _ 1,260 1,458, — —_ — — 30; — — — _ — | 4,760) 4,585; 4,747 5,152] 4,746 
8 Oppo- Miscellaneous... ... ... — -- _— _ — — _ — oa 1,022 | 1,102 29 66 66 | 193 | 13 242 2 | 405 
Profits from book depot -- | — i a ole as i a re vie ad so ~ — | 1,184) 649; 931 1,068) 2,639 
rg | om is ae es ee hi ee (ee bce cae Ube wee poms | -3,063| 5,203, 69 99] 2882 
’ a a ian — ~ | ! 
ita of Total ... ... ... 14,171 | 16,800 15,991 23,240 27,840 9,807 12,722 8,634 7,141 | 5,880 | 11,689 | 7,970 7,301 7,274 | 8,123 | 7,297| 14,650. 9,917 10,219| 14,889 
e ral | my } y — | 
d back- Average 97,542 + 5 = 19,508 Average 44,084 + 5 = 8,817 Average 42,357 + 5 = 8,471 Average 56,972 + 5 = 11,304 
le must EXPENDITURE f <a ain aeacal RRRS Seemnna - Pea a wet 
» a . | | | | | i | | 
t as to Establishment .» +. 68,104 | 72,206 69,810 | 62,702 58,373 71,186 70,975 72,013! 70,029 | 74,577 | 33,250 | 30,317 35,588 | 39,519 | 41,726 |1,53,061 1,44,789 1,42,448 |1,40,078 |1,37,455 
0 many Maint of buildings 11,299) 3,742 1,416 400 640; 1,171 1,400 009 829 | 1,048 | 3,400 | 3,520 | 3,550 | 4,191 | 2,789 8,623 8,03 7,973 | 14,385 10,982 
offered Miscellaneous ... 17,131 | 23,873 18,380 | 36,363 39,653 | 27,132 | 31,556 | 26,672 27,986 | 24,065 | 14,066 | 8,146 | 8,421 | 21,816 | 14,914 5,803} 5,434 5,549) 5,472 | 5,527 
ane Total ... ... ... 96,534 | 99,821 89,606 | 99,465 | 98,566 | 99,439 |1,03,931 |1,00,694 | 98,844 | 99,690 | 50,716 | 41,983 | 47,509 | 65,526 | 59,429 /1,67,487 |1,58,253 1,55,970 |1,59,935 11,58, 964 
mn may Average 4,83,492 + 5 = 96,698 Average 5,02,598 + 5 = 1,00,519 Average 2,65,163 + 5 = 53,032 Average 7,95,609 + 5 = 1,59,122 
apo Notg.—The head ‘‘ Miscellaneous” includes charges for machinery and tools, water rates, rents, workshop, library, and contingencies. 
as such 
1 above 
s more THE IRON AND STEEL INSTITUTE. given. Following the example of the late Dr. Percy, the | the ferro-manganese was packed in a wooden box with 
pe, and President then indicated points of interest in the com- | some carbon, before adding it to the blown metal in the 
an the Tue twenty-third annual general meeting of the Iron munications to be laid before the meeting, including | converter. Mr. Martell mentioned some promising experi- 
and Steel Institute commenced on Thursday, May 26th, Colonel Dyer’s paper on “ Pure iron,” and Mr. Gruson’s | ments upon basic angle iron, intended for use in a 2000-ton 
how to at the Institution of Civil Engineers, the President—Sir on “ Chilled castings.” ship to be built entirely of such metal, by Mr. Gilchrist; 
ed that F. A. Abel, K.C.B.—in the chair, being supported by a In seconding a vote of thanks to the President for the | but the research had not been extended to the plates, 
lepends larger attendance of members from all parts of the country address, Mr. Andrew Carnegie stated that the armour | owing to the circumstance that the idea of construction 
gree of than has been present for some few preceding meetings. | plate trials in America were up to the present time little | of the ship had been given up before they were rolled. 
is quite The report of the Council stated that the Institution was, in | more than experiments, and that production of plates on | Mr. Wrightson thought that for bridge-building purposes 
yximate spite of numerous losses by death during the inclement | a large scale had scarcely begun. As regards the develop- | a lower tensile strength, with increased ductility, might 
weather prevalent in the earlier months of the year, in a | ment of the basic open heath process, the Pennsylvania | be adopted with advantage; but this notion was very 
of the flourishing condition, the funds showing a small balance | Railroad Company had recently been making very | decidedly repudiated by the author in reply, who did not 
ractical after providing for the heavy expenditure consequent on | satisfactory trials of the plates for locomotive boilers, | want ductility; the question of high absolute strength 
dimen- the production of a descriptive account of the American | and was even considering the advisability of specifying | being of primary importance in the metal of a structure 
to the excursion in 1890 as an extra volume, which was laid | for the exclusive use of the basic furnace for the produc- | like a war ship, subjected to great strains both from 
above before the meeting. The production of this volume has | tion of such material. within and without; and the state of the plates of H.M.S. 
arrence been a labour of considerable magnitude, in which The principal business of the first day of the meeting was | Victoria, after the recent accident, showed that the 
anately several members, both English and American, including a paper by Mr. W. H. White, C.B., F.R.8.,on“ Experiments | ductility of shipbuilding steel now used was amply 
hanical Messrs. Snelus, Birkinbine, and Sir James Kitson, have | with Basic Steel,” which have been made by the Admiralty | sufficient for all practical necessities. 
co-operated, under the editorship of Sir Lowthian Bell. | since 1887, and after some delay have been resumed, and| After the reading of Mr. White’s paper the audience 
e autumn meeting in London in 1891 was more largely | are still in progress. From these it appears that | thinned very rapidly, and comparatively few members 
attended than any of its predecessors, owing, no doubt, | while the standard quality of acid open-hearth steel | were present to hear Colonel Dyer describe a process for 
to the attractions of the Woolwich visit, and it was | averrges 28°2 tons tensile strength, which is reduced to | the production of pure iron, that has been experimentally 
: announced that the autumn meeting of this year is to be | 221 tons by punching, or nearly 22 per cent.; that made | adopted at Elswick. The principle of this consists in 
paw held in Liverpool, which has not been visited by the | on a basic lining, although only averaging 27°6 tons, loses | melting scrap with carbonaceous material in a basic-lined 
ne 4 Association for a very long time. only about 11 per cent. by punching, being reduced to | Siemens furnace, which is charged with a layer of lime- 
en Jal The Bessemer medal was presented to Mr. Arthur | 24°6 tons; anda stronger material of the same class of | stone covered withcoke, the scrap being placed upon the top 
— Cooper, of the North-Eastern Steel Works, Middlesbrough, | 81°8 tons tensile strength, lost only two tons, or less than | of the latter. The melting down being conducted as quickly 
by the in recognition of his services in the development of the basic | 7 per cent.; and in rivetted specimens, the basic material | as possible, the scrap in melting trickles down upon the 
;; rn Bessemer rocess, and was acknowledged by a short and | compares exceedingly well in all respects with that made | coke, whereby not only is any oxide of iron formed during 
| - a Well-consi ered gree dwelling upon the assistance that | by the acid process. As a consequence of these results, | the melting reduced, but it is also carburised, so that the 
) . the recipient had obtained from Messrs. Ellis, Holland, | the Admiralty decided to admit basic steel for the open- | molten metal contained from 1-5 to 2 per cent. of carbon, 
to the horaas Gilchrist, and Riley in the early experimental | hearth furnace on practically the same terms for ship | about 9 cwt. of coke being required to 14 tons of metal. 
at red days of the process. Nearly one and a-quarter million | work as have been previously adopted for that made in | Manganiferous ore and limestone are then added, and the 
mr : = of basic ingots have been made at the North- | the acid-lined furnace. charge is worked in the same way as in asilica-lined 
: ‘tl astern Works in rather less than nine years. This communication was very fully discussed by all the | furnace, except that more limestone was used. The 
of “the The President delivered a short address, in which the leading steel makers present, including Messrs. Riley, | amount of slag produced is very small ; it contains about 
h thed present state of the Institute was compared with its | Ellis, Snelus, and Cooper, the general feeling of the | 15 per cent. of ferrous oxide, and 25 per cent. of silica. 
ote earlier condition by a commentary upon the leading | speakers being in favour of the basic open-hearth furnace; | It has very little action on the banks of the furnace, 
Doper s points of the first address of the first President, the late | except Mr. Ellis, who, while strongly deprecating com- | and the repairs are much less than when coke is not used. 
oy we @ of Devonshire, whose services to science and | parisons between the open-hearth furnace and the | The process has been in use for about eighteen months 
y have education were dwelt ie pew in the introductory obituary | converter, both being in his opinion of equal merit, stated | for purifying scrap to be added to the charge in the 
1€ po notices of distinguishe members deceased during the | that the metal for the ribbed Servé flue tubes so largely | ordinary Siemens-Martin scrap and pig process, the 
wi pro year; after which notices of points of interest, such as | made at the Atlas Works, Sheffield, was exclusively pro- | phosphorus being almost entirely eliminated. 
a thes 7¢ American steel armour plates, the curious compounds | duced from the basic Bessemer converter. Sir Alfred| A paper describing some experiments in the use of 
a of nickel and iron with carbonicoxide discovered by Messrs. | Hickman also supported the converter, and said that very | cyanides and alkalies for desulphurising pig iron made at 





Mond and Langer, the Lechatelier pyrometer, &c., were 


much greater uniformity in the metal was attained when 





South Kensington, by Messrs. Ball and Wingham, con- 
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cluded the business of the first day, The results seemed 
to be of no practical value, and the chief point of interest 
in connection with the paper was the reading of some 
critical remarks upon it communicated by Mr. Massenez, 
of Horde. 

The proceedings of the second day of the meeting 
commenced with the reading of a paper on the manu- 
facture and application of chilled cast iron—Gruson’s 
system—by Mr. E. Reimers, the director of the Gruson 
works at Magdeburg, Buckau. This was a general 
account of the results obtained by the various specialities 
made in chilled cast iron at Mr. Gruson’s works, espe- 
cially chill crossings for railways and tramways, projec- 
tiles, rolls, and armour for forts and batteries, but without 
any special details as to materials or manufacture. This 
omission, taken together with what must have appeared 
to many of the members a too positive statement in the 
introduction, that ‘‘ Although Gruson cannot be called 
the actual inventor of chilled cast iron, it cannot be 
denied that he was the first who, after long and trouble- 
some experiments, succeeded in producing a material 
which was infinitely superior to cast iron—he also found 
out the present very numerous and extensive modes of em- 
ployment for his metal,” caused the paper to be somewhat 
unfavourably received. As might have been expected, 
Mr. Wood, Mr. Cowper, and others who had worked 
with the old firm of Ransome and May, at Ipswich, in 
the days of chilled ploughshares, Ransome and Beddell’s 
chilled castings, and similar objects, nearly half a century 
ago were not backward in questioning the author’s state- 
ment as to priority; and although the President was 
unable to enter into details known only to the War Depart- 
ment, he was able to state as matter of common information 
that the Palliser projectiles were under trial at Shoebury- 
ness in 1863, some months before the Danish war in 1864, 
when Gruson’s shells were used for the first time in actual 
warfare. Sir Bernhard Samuelson somewhat bluntly 
expressed his opinion that the paper told them nothing 
more than what they might gather from one of the very 
interesting catalogues which Mr. Gruson was in the habit 
of publishing, a remark thatseemed to come rather oddly 
from the council table, as the paper was, we believe, com- 
municated by request, and very great trouble was taken 
by the author in preparing illustrations in the shape of 
fractured specimens, many of which were of the greatest 
interest. During the discussion the following analyses of 
metal used for different kinds of castings were placed on 
the board :— 


Carbon. 
Combined. Graphitic. 


Silicon. Phosphorus. Sulphur. Man- 


Rolls ... 2040 .. OS15 .. O728 .. O47 .. 0083 .. 1-928 
Wheels 2680 .. 0850 .. 1190 .. 0510 .. 0-043 .. 1-988 
From which it appears that the roll metal is very similar to 
the cold-blast all-mine pig iron used in Staffordshire for the 
same purpose, with an addition of manganese. 

Having regard to the circumstances of its presentation, 
it is much to be regretted that this paper was not more 
successful, but we hope to see it in an improved and 
amended form in the “ Transactions.” Much of the 
unpleasant effect is due to its being written in a language 
not the author’s own, and it will no doubt look better 
when judiciously Englished by the editor. 

The afternoon of the second day was principally devoted 
to papers on pyrometers and calorimeters with experi- 
mental demonstrations. 

The most important read was by Mr. H. L. Callendar, 
M.A., on “ Platinum Pyrometers.” The author began by 
referring to the different kinds of pyrometers which have 
been from time to time proposed, and have come more or 
less into use, for purposes of practical measurement. 
The great majority of these leave very much to be 
desired in point of efficiency and accuracy. He confined 
his remarks to two special kinds—the air pyrometer and 
the electrical resistance pyrometer. There is another 
difficulty in the way of the practical use of air pyro- 
meters, namely, measuring the pressure. (1) The air in 
the bulb must communicate with the measuring apparatus 
by means of a tube containing air. The expansion and 
contraction of this air in the connecting tubes must be 
estimated and allowed for. (2) The barometric pressure 
and the temperature of the surrounding air are constantly 
changing. These both enter as factors into the calcula- 
tions, and have to be noted at each observation. The 
result is that the calculations become somewhat 
formidable if any reasonable degree of accuracy is 
desired. The author has, however, recently succeeded 
in devising a comparatively simple form of air pyro- 
meter, which does all its own corrections automatically, 
and indicates the temperature continuously on an 
ordinary scale. This instrument is a modified and com- 
pensated form of the familiar differential air thermo- 
meter. It is compensated in such a way that its 
readings are not affected by changes in the temperature 
of the surrounding air, or by variations in the temperature 
of the connecting tubes. It is also completely sealed 
up, so that it is independent of the atmospheric pressure. 
With bulbs of hard glass it is possible to read up to 
700 deg. C., and the performance is all that could be 
desired at these temperatures. 
pyrometer to which he referred, namely, the electrical 
resistance pyrometer, is, in his opinion, much better 
suited for practical work. It is much more sensitive and 
constant than the air thermometer, and also much easier 
to read and manipulate. The action of the electrical 
resistance pyrometer depends on the measurement of 
the change of electrical resistance of a wire. Electrical 
resistance thermometers are generally made of platinum 
wire, owing to its infusibility and freedom from liability 
to chemical change. 

Matthiessen showed many years ago that the resistance 
of a wire of almost any pure metal increased nearly in 
proportion to the absolute temperature. The resistance 
of a pure platinum wire increases by about 34 per cent. 
between Odeg. and 100deg. C. At 1000 deg. C. its 
resistance is about four times as great as at 0 deg. C. 
Not only is the increase of resistance very large, but it 
can be very accurately measured. The merit of having 
worked out the platinum pyrometer in a practical form, 


The second form of 





and of having introduced it into general use, undoubtedly 
belongs to Sir W. Siemens. In his Bakerian lecture in 
1871,* he explained the theory of the method, and 
described instruments capable of indicating temperatures 
up to 1000 deg. C. The author had found that if the 
wire was properly protected from strain and from con- 
tamination, the pyrometers could be made practically 
free from change of zero, even at very high temperatures. 

The construction of the Siemens pyrometer has not, so 
far as he was aware, undergone any material change since 
1874. The coil of platinum wire, which forms the sensi- 
tive part of the instrument, is wound on a clay cylinder, 
and packed in an iron tube from 5ft. to 8ft. long, and 
about lin. or so in diameter. He had there the fine 
wire and the clay cylinder from a pyrometer which was 
recently in use at the Royal Arsenal, Woolwich. He was 
informed that it had never been heated above 900 deg. C., 
or 1600 deg. Fah., but its resistance had increased some 
15 per cent., corresponding to an error of about 100 deg. 
Fah. in the temperature measurements. When the in- 
strument was taken to pieces, it was found that the wire 
was quite rotten and brittle in some places and sticking 
to the clay cylinder. This is sufficient evidence that the 
clay, or some impurity contained in it, attacks the wire, 
otherwise the local nature of the action could not be 
explained, unless the quality of the wire used was very 
inferior. He had tried several materials on which to 
wind the wire, but had found nothing that answers so 
well as mica. The plan he generally adopts is to double 
the wire on itself and wind it round a very thin plate of 
mica, in such a way that it only touches the mica at the 
edges. This method gives very good insulation, even at 
high temperatures, and the mica has no action on the 
wire even at temperatures of 1200 deg. C. 

For work at high temperatures it is essential to use 
leads of platinum, which must be fused, not soldered, on 
to the fine wire of the coil. Solder of any kind is quite 
inadmissible, and screw contacts, such as are used in the 
Siemens pyrometers, are clumsy and liable to change 
their resistance with repeated heating. Glass cannot, of 
course, be used for the containing tube in high tempera- 
ture work. In his experience a hard-glazed porcelain 
tube does very well to protect the wire, at least up to 
temperatures of 1200 deg. C. A silica tube would pro- 
bably do even better, but he had not yet Brean in 
constructing such tubes the requisite size. 

The resistance of one of these pyrometers can, of 
course, be measured by any of the usual methods, but 
the sensitiveness and accuracy attainable depend very 
largely on the selection of a suitable method and appa- 
ratus. In the case of the Siemens pyrometer, the differ- 
ential galvanometer method has been adopted. The 
differential galvanometer method is, moreover, for other 
reasons, unsuitable for accurate work. It is essential to 
use the Wheatstone bridge method. For use with his 
own pyrometers he had adopted the most accurate modi- 
fication of the latter method, in which a bridge wire is 
used for reading the fractions. With this apparatus 
1 cm. of the divided wire corresponds to 1 deg. C. It is 
not difficult to make the galvanometer sensitive to one- 
hundredth of a degree at 1000 deg. C., and, of course, 
one-tenth of a degree, which corresponds to 1 mm. of the 
bridge wire, can be read with tolerable ease and certainty. 
With these instruments it is not only possible to read 
with certainty to a tenth of a degree at 1000 deg. C., but 
what is more surprising and important, the readings are 
actually constant and consistent to this fraction of a 
degree. The use of this form of instrument requires no 
special electrical knowledge or skill. The observations 
are such as any intelligent workman can readily make. 
It is many times more sensitive than any of the ordinary 
forms of pyrometers; its readings are also much more 
constant and trustworthy, and there are no calculations 
to be made or corrections to be applied. 

Mr. Thwaite read a paper on the new Thomson calori- 
meter, and on that of Messrs. Berthelot and Mahler, in 
which the fuel is burned by compressed oxygen in a closed 
steel shell nickel plated outside and lined with enamel as 
a substitute for the platinum lining of the original Ber- 
thelot instrument. The method of working of this 
instrument was demonstrated by M. Mahler, of the 
Ecole des Mines, whose experiments with it have 
been fully described in communications to the So- 
ciété d’Encouragement pour l'Industrie Nationale and 
other foreign journals, a good abstract being given 
by Mr. B. Donkin in the “Foreign Abstracts” 
in vol. cviii. of the ‘ Proceedings” of the Insti- 
tution of Civil Engineers, just issued. Mr. Thwaite 
also noticed the Cornu and Lechatelier optical 
pyrometer, which was exhibited in action by Professor 
Roberts Austin, he having brought it before the Institu- 
tion of Civil Engineers at the last meeting of the session 
on the previous Tuesday. Mr. Wailes read an interest- 
ing paper on a new form of gas valve for Siemens furnace, 
in which the difficulties and losses from leakage owing to 
imperfect fitting of the valve against its seat are overcome 
by the substituting a trap constructed of sheet iron like an 
ordinary gas tube, the passage being closed and opened 
by alternately filling it with water and emptying it. A 
vessel holding water is raised and lowered upon the trap 
from below, and being counterbalanced against a similar 
vessel on the other passage, very little effort is required 
to effect the renewal. When the heated currents are 
passing, the passage is empty and dry, so that the im- 
portant conditions of avoiding the cooling and evaporation 
of water into the gas current are realised. There are no 
inside parts, the whole is seen from the outside, and the 
valve is as simple and free from complications as any 
part of the gas conduit. In remarks after the reading 
of the paper the author stated that five sets of these 
valves were in use in melting furnaces and a larger number 
upon heating furnaces, and, although the movable boxes 
are of large dimensions—3ft. by 2ft.—in the melting 
furnaces they are perfectly satisfactory. 

A paper on a slide rule for calculating blast furnace 





* See also ‘‘ Transactions” of the Society of Telegraph Engineers, 1875. 





$s 
charges, by Mr. A. Wingham, and another which was 
taken as read, by Major Cubillo, on the calorific 
efficiency of the puddling furnace, concluded the business 
before the meeting, which terminated at 2.30 p.m, on 
Friday. The attendance, as might have been anticipated 
from the varied and attractive character of the pro- 
gramme, was well maintained throughout. 








ALUMINUM FOR MILITARY EQUIPMENTS ly 
THE UNITED STATES NAVY, 


Amona the many purposes for which aluminum is likely 
to be introduced with advantage is that of various milita, 
equipments, the object being mainly to lighten the weighi 
without in any way reducing the efficiency. The matter hag 
been taken up very thoroughly by Lieutenant W. C. Brown 
U.S. Cavalry, and it is quite probable that his suggestions 
will be adopted by the War Department. Lieutenant 
Brown has submitted a report showing the advantages and 
practicability of substituting aluminum and its alloys for 
certain articles of brass, tin, iron, and steel, and has accom. 
panied the report with samples, including a curb bit, cavalry 
sabre, belt plate, canteen, meat can, fork, spoon, infant; 
cartridge belt plate, hooks, and buckles, all made according 
to the regulation patterns of the service. 

It is claimed that there is a saving of nearly 1 Jb. in the 
weight carried by the infantry soldier, while in the horse 
equipment and cavalry accoutrements the saving is 1b. 2oz, 
In addition to this advantage aluminum possesses a resist. 
ance to corrosion, and the aluminum article will seldom, if 
ever, require any cleaning other than to be occasionally 
wi off with a moist cloth. The aluminum curb bit has 
all the strength of the bit made of the more common metals 
by making the branches a little thicker. There is a saving of 
8 oz. in weight over the regulation bit. 

Captain A. E. Hunt, President of the Pittsburg Reduction 
Company, which turns out two-thirds of the aluminum 
manufactured in the United States, has stated that the alloy 
of aluminum and titanium, which promises to be most useful 
for military purposes, costs a little more than the pure 
aluminum when manufactured in large quantities. The 
specific gravity of this alloy in the rolled sheet is from 2:9 to 
3:1, while that of the pure metal is 2°6. It is considerably 
harder than the pure metal. 

This alloy has stiffness and resistance enough to justify 
the belief that the alloy would be an excellent substitute for 
steel in the manufacture of sabre and bayonet scabbards, 
and many like articles of equipment. The picket pin, which 
weighs not less than 220z., ought to weigh, if made of this 
alloy, not more than 11 0z. or 120z., and would doubtless be 
found fully as serviceable as the one now in use. Other 
articles, notably the meat can, canteen, fork, and spoon, if 
made of so soft and pliable material as the pure metal, are 
considerably lighter, and, it is claimed, better than those now 
in use. 

It is suggested that a supply of the various articles referred to 
should be made of this alloy, and given out to the troops for 
trial and report. The Pittsburg Reduction Company has 
already shipped ten tons of aluminum to Germany for the 
manufacture of equipments, and is now experimenting with 
reference to getting a strong and ductile metal to answer for 
cartridge shells. 

As to cost, Professor J. W. Richards, a leading authority 
onaluminum, and a member of the Lehigh University Faculty, 
is quoted by Lieutenant Brown as follows :—‘‘ The reason that 
an aluminum spoon is listed at 1-50 dols. is that it is made, 
engraved, and polished like a silver spoon by a silversmith, 
and they sell perhaps 100 amonth. An aluminum spoon 
could be stamped out of a sheet, and since it contains about 
three cents worth of aluminum, the cost should not be over 
five cents. But Government spoons are made by thousands. 
If the makers of these spoons bought hard-rolled aluminum 
sheet, stiffened with titanium, they could easily stamp them 
up and sell for five or seven cents apiece. Regardingaluminum 
canteens—the meat can and cup—if these articles were made 
by thousands, they should not cost more than one and a-half 
or twice as much as ordinary material. The extra cost 
of the fork should not be more than four cents apiece, or a total 
of nine cents each, if stamped out of aluminum stiffened with 
titanium.” 

It is shown that with aluminum at 1:50 dols. per pound in 
the manufactured shape, the sabre belt and infantry cartridge 
belt plate can actually be furnished in aluminum for less 
than they are now supplied in brass by the War Department. 
This, of course, is largely due to the fact that the specific 
gravity of aluminum is less than one-third that of brass. 
The canteen made of this material will never rust, and will 
not only be more durable than the tin one, but the water 
contained in it will always be pure instead of being con- 
taminated with iron rust, which is now frequently the case. 

Lieutenant Brown is having picket pins made of the 
aluminum-titanium alloy, and it is expected that their 
weight, even with the present iron swivel head, will be a 
half, and possibly less than a half, that of the present iron 
pin. Of its durability he cannot say at this time, but intends 
to give it a thorough trial in actual service. 

The sabre belt plate has been tried in the army for two 
months, and during that time has not been cleaned or polished 
in any way. The curb bit has been used for about two weeks, 
and subjected toa test sufficiently severe to demonstrate that 
it is papey J practicable to make a curb bit of aluminum 
which is as safe as the present one. There seems to be no 
doubt that the aluminum alloy will be better for this purpose 
than the pure metal, and by its use Lieutenant Brown hopes 
to secure a stronger and safer bit than the one now in use, 
and yet have it weigh but half as much. 








THE CONDENSERS OF THE BALTIMORE.—Recently on removing 
the tubes there was nothing in their appearance to indicate any- 
thing wrong, but it was found that a very light blow would break 
them across, The fracture showed a complete change in the 
material. A thin ring on the inside had the colour and appear- 
ance of the brass of which the tubes were originally composed, but 
ontside of this the rest of the tube was of a dull copper colour 
without metallic lustre. The whole phenomenon was so ety 
different from the usual experience with condenser tubes, whic 
have generally been considered indestructible when intelligently 
treated, that an explanation seems impossible. As far as can be 
learned, there has been trouble on nearly all the new ships with 
the copper pipes, and it is not confined to the American navy, but 
the English have had the same trouble. A correct explanation 
will be of great interest to all mechanical engineers. A chemical 
analysis of some of the defective tubes of the Baltimore is now in 
progress, and when it is completed it may throw some light on the 
subject.— Scientific American, 
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GAS ENGINES AT THE CRYSTAL PALACE, 





A uarGe part of the power required for lighting different | 
sections of the electrical display at the Crystal Palace is 
rovided by gas engines, of which a large number are 
exhibited. All the well-known makers are represented, 
aad not a small number of new makers. 

To a great extent the difficulty which formerly attended 
the attempts to run dynamos for incandescent lighting 
with sufficient regularity of speed of rotation has been 
overcome by the use of steel dise fly-wheels upon the 
armature spindles, or cast iron discs hooped with a steel 
ring, combined with somewhat higher speeds. In some 
cases, however, higher 
speed is alone relied upon 
forthis. Messrs. Crossley 
Brothers exhibit several 
engines specially high- 
speeded for electric light- 
ing work, and Messrs. 
Weyman « Co.and Messrs. 
Campbell run their en- 
gines at a high speed. 

The Campbell Gas En- 
gine Company show 
several engines, one of 
which we illustrate—an 
engine giving about 9 
brake horse-power, the 
others being a smaller 
engine aud one of much 
larger size. These are all 
made on the displacer 
principle, so that the 
motor piston may receive 
an nupulse at every revo- 
lution; the best means 
of obiaining regularity of 


speed. A general view of the engine is given in | self-acting, is carried in a seating C ground in an outer 
Fig. 1. The displacer cylinder is placed by the side | case, so that seating and valve are easily and quickly 
of the motor piston, and has the same diameter | 


but a shorter stroke—see 
Fig. 2, and D, Fig. 4. The 
exhaust takes place at 
the front end of the cylin- 
der through a port and 
outlet, the latter of which 
is shown on Fig. 1 at X. 
On its out-stroke the dis- 
placer piston draws 1n air 
through the air chamber 
A, Figs. 3 and 4, and the 
pipe P, Fig. 4. On its 
way from A to P it passes 
through a port shown 
above A—Fig.3—covered 
by the slide valve V. 
When the engine requires 
a charge the pusher F, 
actuated by the excentric 
rod E KR, comes into con- 
tact with the stepped 
piece S P, which is 
raised to some such 
position as that shown 
in Fig. 8 by the governor, 
to which it is attached by 
the rod R. The stepped 
piece and pusher are 
shown to an _ enlarged 
scale below Fig. 38. When 
the engine requires a full 
charge, such as it would 
get with the step piece 
raised to the position 
shown, the air port is 
fully uncovered by the 
valve V, and the small 
port shown above the 
valve for admitting gas 
is also uncovered. The 
air and gas are thus 
mixed as they enter as 
shown by the arrows, on 
their way to the displacer 
cylinder by the pipe P. 
the displacer piston, the charge is forced into the 
motor cylinder through the pipe P and mixture valve 
M V—Fig. 4—the admission being timed so that the 
charge begins to enter just before the exhaust port is 
closed, in order that some of the residual gases are 
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Fig. 4—VALVES OF CAMPBELL ENGINE 


blown out by it; the return, or instroke of the motor 
piston, then compresses the charge in the usual way 
before ignition. 

_ Fig. 5 is from an indicator card showing the effect of 
igniting the combustible mixtures of varying quantity in 
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driving is required. With variable loads an ordinary | 
| centrifugal governor is used with a three or four-stepped 


piece on the governor drop rod R. When increase of 
speed takes place the governor lowers the stepped piece, 
so that the pusher meets it later, pushes it and valve a 
smaller distance, and allows only a smaller quantity of 
gas and air to be taken into the displacer cylinder. The 
arrangement is clearly seen in Fig. 3, and the effect is 
shown clearly in the diagram Fig. 5. 

This diagram is taken from an engine nominally 
6-horse power, giving about 9-horse power on the brake, 
and running at the Palace at about 260 revolutions per 
minute, driving a dynamo supplying a number of arc 
lamps. The space occupied by the engine is 6ft. 6in. by 
3ft. 9in. The mixture admission valve M V, which is 
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Fig. 1—THE CAMPBELL GAS ENCINE 


removed for inspection. This is the only valve in con- 


Fig. 2—END VIEW, CAMPPELL GAS ENGINE 


On the return stroke of tact with the hot cylinder, and only one other valve V 


is used in the engine. 
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Fig. 3—GOVERNOR GEAR, CAMPBELL ENGINE 
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horse-power, is shown, in which, like that illustrated, the 


cylinder, jacket, engine bed, and crank pedestals are all 
cast in one piece, so that no shifting can take place, and 
the cylinder is only partly working; the motor cylinder 
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Fig. 5—DIAGRAM SHOWING EFFECT OF AMOUNT OF CHARGE 


is 10in. diameter, and stroke 18in. The displacer 
cylinder is 9in. diameter, and stroke 12in. This engine 
has two 5ft. 6in. fly-wheels, each weighing about 10 cwt. 








Fig. 6—-FULL POWER DIAGRAM 


Messrs. Weyman and Co. exhibit one of their “ Trusty” 
gas engines driving a dynamo which supplies a number 
of incandescent lamps. Of this engine we made a full- 
power economy trial on the brake last week. It is similar 
in design to that illustrated in THE Enc1nEEr, vol. ]xxii., 











Fig 7—‘‘ TRUSTY” ENGINE, TYPICAL FULL POWER DIAG 724M 


page 283, and is a steady-running high-speed engine of 
the four-cycle type and simple constraction. The main 
particulars of the engine are as follow:—Diameter of 
cylinder, 7-5in.; length of stroke, 14in.; diameter of fly- 
wheel, 59°75in., or a radius of 30in. to the point of suspen- 
sion of the brake load carried by a sash-cord brake. The 
following are the results of the trial, using Crystal Palace 
vasi— 

- Trial of ‘‘Trusty” Gas Engine. 





Circumference of brake circle ... ... feet 15°70 
ORI i e5 axe ava ane ... Ibs, 86°0 
Mean spring balance reading ere 
Effective brake load ... ... cue eee <edkas cage ee 
Duration of trial... 2. 2. 1. 0...) .. =«=0pours = 2°53 
Revolutions per minute ® Ligae” ace ace ee 
BOM GGPES POWER ick se kee aes tee ees 0D 
Cl 2 aes total c. ft. 475°0 
Gas used per hour Ges hWees atk. caicw, six, Qe we 
Gas used per brake horse-power hour ... ... feet 23°3 
Gas per brake horse-power hour, including igni- 
eC eat a eee mem ees 
Gas per indicated horse-power, including igni- 
MMI ao) Nese Gat oe 9k op see, cdad, 056.0500 at CE 
Gas used per indicated horse-power .. feet 15°45 
Ignitions per minute .. ... ... 2. 2. 2. o 97°0 
Mean pressure per square inch, effective ... ... 79°0 
Indicated horse-power ... ... ... 1. ... .. 11°9 
hanical effici y ay tana aad) Jud ack a 
Water used in jacket per minute ... ... ... lbs, 18°73 
Initial temperature... 2. 2... 2... Fah. 70°00 
Final temperature ... ... ... ... ... ... 3, 110°00 
Rise of temperature ... ... ... ... ... 5, 40°0 
Power represented by gas used per hour P 44°4 


Power represented by heat carried off by jacket 
EN eas ca Thay aan vend he Caddy isan yhindas) 905 
Heat carried off in exhaust and other losses by 
difference ... ... 1. 1... «percent. 33°84 
Ratio of heat equivalent of work done to heat sup- 
plied in gas—On brake .. «percent. 17°8 
Do. do. do. Indicated ... ... ... 45 26°9 
Ratio of heat carried away in jacket water to heat 
supplied by gas used per brake horse-power 
percent. 39°3 
Ratio of heat lost in friction (difference vetween 
brake horse-power and indicated horse-power) 
to heat in gas supplied ... «percent. 9°00 
For the purposes of arriving at the relative proportions 
of heat converted into work and carried away in the 
| exhaust and in the jacket water, the gas has been 
| assumed to have a heat value of 600 units per cubic foot. 
The real value may possibly be somewhat higher than 
| this, but not sufficiently to materially affect -the per- 
| centage given in the above table. It will be observed 
| that although the gas used per brake horse-power is only 
| 23-3 cubic feet per hour, the frictional losses in the 
| engine—as far as the indicator can be relied upon to give 


The ignition in these engines is produced by heated | them—are high, the gas consumption per indicated horse- 


‘he motor cylinder of the engine, where steadina 1 of tube. An engine of the same pattern, but of 10nominal | power being but 15-95 cubic feet per hour. The exhaust 
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LARGE DRAINAGE SYPHON—M°KINNEY LAKE, 


takes place at considerable pressure, but the heat not 
accounted under other heads leaves under 34 per cent. to 
be charged to the exhaust. The figures show the con- 
sumption of gas per actual horse-power given off at the 
brake is very low, and the other figures suggest the possi- 
bility of further economy. The engine has been running 
in the Exhibition, and was taken for trial in the 
condition it had been left after the previous night’s work. 








A LARGE SYPHON. 


THE accompanying drawings, for which we are indebted to Mr. 

T. G. Dabney, chief engineer of the Yazoo-Mississippi Delta Levee 
District, show very clearly the details of a syphon of extraordinary 
size now in use in his levee district. ‘The main pipe is 24in. in 
diameter. It is charged bya band pump through a funnel at the 
top, and bas worked with complete success, giving a discharging 
capacity of about 26,000,000 gallons in twenty-four hours, with a 
net fall of 8ft., the lift being 18-5ft. and the fall 26-5ft. 
_ It is designed to lower the elevation of McKinney Lake, by pass- 
ing the water over the levee and into the Mississippi River. Ina 
note transmitting the drawings and above details, Mr. Dabney 
asks if there is any other natural syphon in operation as large as 
that.— Engineering News 








ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS. 

France: Slate quarries of Angers. —The United States 
Vice-Consul at Nantes reports :—Situate about three or four 
miles from the city of Angers, and extending over an area of 
ten or twelve miles square, are the ardoisiéres, or slate 
quarries of Angers. They are found in the communes or 
townships of St. Leonard, St. Barthélemy, Trelage, La Poueze, 
Renage, and Noyant-la-Graviere. The larger number of these 
quarries are worked by a syndicate or commission; the rest 
are worked separately and independently of each other. 
There are six or seven large open-air quarries, the others being 
underground quarries. Pont Malembert, an open-air quarry, 
employs 180 workpeople and produces about 2,000,000 slates 
per month. La Paperie, with a gallery 558ft. below the 
surface, produces a similar quantity. Les Petits Carreaux, 
with a gallery 476ft. under ground, employs 350 workmen. 
L’Hermitage, with 400 workmen, produces 3,100,000 slates per 
month. Les Grands Carreaux has a gallery 164ft. long, 1474ft. 
wide, and 328ft. below the surface, employs 400 workmen and 
produces 2,500,000 slates per month. La Poueze employs 
eighty workmen, and produces 500,000 slates permonth. La 
Grand Maison has a monthly production of 1,500,000 slates. 
Taken altogether, the quarries employ about 3200 workmen, 
and have an annual production of 160,000,000 pieces, the 
value of which is £144,900. Slate extracted from these 
quarries is of two kinds; ordinary, of which the price varies 
according to size, from 2s. 5d. to £1 8s. Ojd. per 1000; and 
the English slate, the price also of which varies according to 
size, from £112s.1d. to £8 0s. 4d. per 1000. The average 
wages of workmen are 2s. 6d. per day. 

France: Technical education in St. Etienne.—The United 
States Commercial Agent at St. Etienne reports:—For the 
poorer class of persons towns of importance throughout 
France have established well equipped schools, where various 
trades are gratuitously taught, both practically and theoreti- 
cally. St. Etienne, one of these important cities, with a 
population of 130,000, possesses a model, well-organised, and 
successful technical school. The technical institution of 
St. Etienne was built by the town in 1885 at a cost of 
£23,120, including construction, furniture, machines, tools, 
and apparatus for the classes in chemistry and physics. 
The trades taught are cabinet making, dyeing, forging, 
founding, foundries, gun making, sculpture, smiths, weaving. 
The number of students is 300, and the instruction lasts four 
years, at the end of which a certificate of aptitude is given, 
enabling the holder to obtain a situation in the line of 
industrial labour which he has chosen. The school consists 
of two buildings, the first reserved for general education, 
comprises five large class-rooms capable of containing sixty 
students each, five lecture rooms, one amphitheatre for 
chemistry, one laboratory, one room for the elementary 
study of electricity, one large room for design, a library, and 
a museum. The second building, covering 1°74 square 
yards, contains the different workshops, the fitting up of 
which is very complete, and comprises boring, planing, 
and mortising machines, lathes, vices, anvils, carpen- 
ters’ benches, circular saws, forges, weaving machines 
of every variety, and all the accessories of the dyeing 
industry, as well as important collections of chemical 
and physical apparatus. The entire building is lighted 
by electricity. The work of the school begins each 
day at seven o’clock in the morning, and finishes at seven 
o’clock in the evening, with an interval of one and a-half 
hours for dinner. The lectures are of two kinds. The first 
are common to all students of the same year, and embrace 
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general subjects; while the second are exclusively technical, | 
In the first year the | 


and are special for each section. 
students pass through all the workshops to be instructed in 
the proper handling of the different tools. After this 
they are classed according to their aptitudes, desires, 
and tastes. They work at manual labour three hours daily 
in the second, four hours in the third year, five hours in the 


first, and seven hours in the second half of the fourth year. 
During the whole period special attention is paid to the | 


teaching of the theory of the different trades ; the carpenters 
being taught to design and execute on a reduced scale 
balconies, shutters, and stairs of different varieties, and the 
fitters to trace and cut out cog wheels. This work is of great 
importance, and gives to the students the habit of producing 
everything correctly. The weavers, besides being taught all 
details of the loom and its working, learn one of the modern 
languages, and receive special lessons in book-keeping and 
commercial geography. Very careful attention is paid tc 
design. Students in all the trades are obliged to follow 
the instruction given on this subject, which is rightly con- 
sidered of the greatest importance in the school. 
of various kinds are executed with great taste by the more 
advanced students. The results of the school have been 
most excellent, and as a rule its graduates are said to 
become self-sustaining members of society in a very few 
months. 

France: Trade of Marseilles in 1889 and 1890.—British 
shipping entering Marseilles decreased in 1889 by 67,707 tons, 
or 8°55 per cent. under 1888; and in 1890 increased by 172,660 
tons, or 24 per cent. over 1889. The proportions of the whole 
fell from 16°3 in 1888 to 15-3 in 1889, and rose to 18°3 per 
cent. in 1890. Coal from England in 1889 decreased by 
99,776 tons, or 28 per cent. under 1888 ; but, the expectation 
of a further decrease in 1890, owing to the high prices ruling 
at Cardiff, was not realised, asthe import increased by 71,472 
tons, or 28°6 per cent.; but was 28,304 tons, or 8-2 per cent. 
under that of 1888. Sale price for Welsh coal at the begin- 
ning of 1888 was 22s. 6d. per ton, delivered free on board, at 
which rate contracts were made for the whole year. The rise 
in prices in Wales and the high rates of freight caused a 
steady rise in value here for current orders, which were 
executed at 26s. f.0.b. during the last three months of the 
year. The average prices of the year were 24s. 6d. f.o.b. 
Prices during the first eight months of 1890 were steadily 
maintained at 25s. to 26s. per ton delivered free on board in 
bunkers; but in the fall of the year, although prices at 
Cardiff were considerably higher than those at which collieries 
were delivering under contracts, the extremely low rates of 
outward freights had a weakening effect and prices fell to 
24s. per ton. Freights of coal ruled high during 1889, the 
average rate being 10s. 10d. a ton. In 1890 freights from the 
Welsh ports, which commenced in January at 9s. 31d., 
declined in the autumn months to 6s. 93d. A fair average 
for the whole year was 8s. per ton. Ceramic exports in 1889 
decreased by 8021 tons, or 5°5 


latter part of the year. 


In 1890, exports increased by 424 tons, or 35 per cent.; the 
trade being still rather hampered by events in Brazil and 
the River Plate, otherwise the results were satisfactory. 
Germany: Agricultural machinery in Pomerania.—-The 
U.S. Consul at Stettin, in a report on the trade and industries 
of Pomerania, encloses a report by Messrs. Schmit and Ahrens, 
of Stettin—one of the largest import houses of agricultural 
machinery and live stock in the North of Germany—upon 
agricultural machinery. This report says :—‘ Prior to 1865, 
when an international agricultural show was held at Stettin, 


only primitive implements had been used in this province, as | 


well as almost all over Germany. At this show, by the efforts 
of Messrs. Bailey and Leetham, of Hull, and Mr. Ahrens of 
our firm, most of the well-known English makers of machinery 
and implements, sent exhibits. During the show and in the 
years following, were sold for these firms large numbers of 
brick presses, chaff cutters, Coleman’s cultivators, corn 
grinding and crushing mills, engines, and thrashing 
machinery, harrows, haymakers, horse gear, thrashers, 
mowers, oilcake breakers, ploughs, reapers, rollers, turnip 
cutters, corn mowers, &c. The use of mowers and reapers 
was up to then a novelty, and although in the beginning 
much distrust was felt respecting them, they, as well 
as the steam thrashing machinery and other labour-saving 
machinery, became favourite articles with German land 
proprietors and farmers. In 1873 our firm alone sold 883 
reapers and mowers, and eighty-nine large steam thrashing 
machines to all parts of North Germany. Since then the 
demand for all sorts of agricultural machines and implements 
manufactured in England decreased successively for the 
following reasons:—(1) Labourers were again plentiful and 
wages low; (2) continued poor crops; (3) the great progress 
which German manufacturers have made since the French 
war; (4) the Customs duties, which did not exist up to 1878, 
and which have been levied since on all machines and imple- 


Designs | 


per cent., in great measure | 
owing to the unsettled state of affairs in Brazil during the | 
With this exception the industry | 
was fairly satisfactory, and deliveries for home requirements | 
were fully equal to those of the last three preceding years. | 


Plan of'B 
ments. In 1878 these duties were still further increased by 
from £1 lls. 3d. to £2 12s. 1d. per ton, and for portable 
engines and boilers to £4 3s. 4d. per ton. A great variety of 
articles, formerly imported from foreign countries, especially 
England, such as broadcast sowing machines, draia pipe and 
| brick presses, chaff cutters, dairy implements, drills, grinding 
| mills, haymakers, rakes, harrows, horse gear, thrashers, horse 
hoes, machinery for distilleries and starch and sugar works, 
manure distributors, movable railways for the field and 
forest, peat presses, ploughs, rollers, both good and cheap, are 
manufactured in Germany; so that, even if there were no 
Custom - house duties existing, foreign makes could hardly 
compete.”* In some articles, such as binders, horse rakes, 
mowers, reapers, and seed drawers, the Americans command 
a share in the market. From this it will be seen that the 
import of English agricultural machines has become of late 
reduced to a few articles, such as chaff cutters, corn screens, 
gorse cutters, grinding mills, haymakers, mowers, oil-cake 
breakers, portable engines and thrashing machines, reapers, 
steam ploughs, turnip cutters, and winnowers. 

Germany: Wages in Pomerania.— The United States 
Consul at Stettin reports:—The wages of workmen in the 
various trades are— 

. d, 
Bricklayers perhour .. .. ss 02 2 o« 6 
Finishers 89 — 
Brick and lime carriers __,, 
Carpenters, house ” 
Painters 9° 
Waterworks employés a 
Overtime 
Dock labourers 
Overtime 
Lumpers ss oe en ee 

Germany: Agricultural wages.—The United States Consul 
General at Berlin transmits a series of tables showing the 
wages paid to agricultural labourers throughout Germany. 
The tables give the usual local rates of the daily wages for 
agricultural labourers, including men, women, and children 
at all the principal points within the German Empire. 
—United States Consular Reports No. 129, pages 161-201. 

Germany: The Workmen’s Committee.—The United States 
Consul at Reichenberg reports:—An industrial institution, 
which has of late years awakened the attention of German 
economists, is the Workmen’s Committee, which has deve- 
loped here and there spontaneously, but has already rendered 
excellent service in encouraging and securing peace. It is 
more than an auxiliary institution of the employer, for while 
called into being by the interests of the workman, its statutes 
deal more with his duties than his rights. Where a factory 
or industrial krankenkasse or sick fund existed—and their 
number in 1886 was not less than 5615 in large establish- 
ments in Germany—the law of 15th June, 1883, provided 
for a board of directors drawn from the workmen, which 
constituted a confidential committee between the employer 
and employed, where in addition to the sick fund, special 
encouragement or loan funds existed; where savings and 
premium banks, mutual beneficial associations, or other 
eleemosynary institutions, as baths or soup houses were to 
be found, it was desirable to have a committee of workmen 
in the management of such institutions. With such 
motives, manufacturers in Germany for twenty-five years 
have created such bodies as ‘Factory Counsellors,” 
| “Oldest Colleagues,’ ‘‘ Workmen’s Committees,” &c., as a 
medium between employer and employed. Members were 
elected by their comrades, and the fact that he also had 
some interest in the undertaking soon rendered the employer 
an earnest worker. In the ironworks at Marienwerder, near 
Kotzenau, where such a committee existed since 1872, the 
director had at first on the committee only such workmen as 
shared his confidence. Ata new election the opposition con- 
quered, and shortly the director worked with the new members 
quite as amicably as with the old. Thisrepresentation of work- 
men in the business is the best means of developing a feeling of 
participation therein, as well as of modifying an opposition 
| of interests. Such committees soon exercised the functions 
|of disciplinary authorities, being confidential mediums 
| between both parties, and composed of foremen or inspec- 
| tors, were well adapted to pronounce on technical matters. 
| The institution extends to the private life of the working 
| people, and developes the ambition and honour of the 
| employed. The progress of such committees has been due to 

various practical causes. This development, and the acquisi- 
| tion of their higher functions, has been so gradual as scarcely 
to be perceptible. Committees of workmen were cteated 
during the great riots of 1889 and 1890 for the purpose of 
avoiding quarrels. Professor Sering, of Berlin, who as well 
as Oechehauser, Boehnert, Hitze, and Schmoller, took the 
part of these bodies, divides such committees into parties, 
and sees whether they are competent to work as inter- 
mediaries between the labourers and the manufacturers, at 
the same time being the administrators of the eleemosynary 
| institutions, or the deciding and executing authorities of 
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administration. The committee receives complaints, opinions, 
wishes, and new ideas concerning work; on the other hand, 
it explains the views and reasons of the employer, and seeks 
to create an understanding between both parties by public 
speeches and answers. The managers and the working men 
are brought closer together by regular discussion and the 
expression of various opinions. Employers who have 
created such committees say that many good things 
for the benefit of the factory have been suggested and 
furthered by the active help of working people, and that 
the work of such people, who are pleased to see that their 
judgment and help will be considered, is in large establish- 
ments far more satisfactory and agreeable. It is well to 
especially compare the report of director Berding, of the 
mechanical weaving establishment at Singen, of which Sering 
remarks that the constitution of a large establishment where 
such committees exist, cannot be understood by those who con- 
sider the establishment only in its business relations of capital- 
ist and labourer. This relates more to the second kind of 
committee, which also inspects the eleemosynary institutions 
of the undertaking. Mr. Berding remarks :—‘ It is obvious 
to everybody who’ has the opportunity to look closer into the 
life of the working people, that they appreciate and prefer any 
institution which they know has been created by their aid, and 
where their ideas have been considered, than when such an 
institution is dictated to them.” Therefore where the 
elected committee of workmen is not only connected with 
the administration of the charitable institutions, but with 
the establishment itself, the most pleasant relations are to 
be seen. The committees have, under the most different eco- 
nomical and social conditions, allayed quarrels and hate, and 
caused mutual understanding and peaceful work between 
employers and employed, without weakening the technical 
and economical competency of the undertaking, but, on the 
contrary, strengthening it. The technical management of the 
production and the commercial management of purchases 
and sales are of course decided by the proprietor, but all 
orders concerning the work and its execution are left to the 
committee. Questions of wages and length of working time 
are rarely discussed in these committess. In Austria, France, 
Holland, and Switzerland, are a few such bodies. In the 
factory of Ringhoffer at Prague, the system is highly developed ; 
itis also working in the Semmering machine and wagon 
factory, in the factories at Ellisen, in the establishment of 
Roeder and Co., in Thereseinthal, Ulmorsdorf and other 
places. 

Germany: Indian corn oil and linseed oil.—The United 
States’ Consul-General at Berlin reports: The great strain to 
which certain industries were subjected by a scarcity of 
Russian linseed oil in this market, forced manufacturers to 
look elsewhere for a supply of oil. East India linseed oil was 
tried, but proved to be too sensible to cold. Oil made from 
American Indian corn was then tried. The chemists who 
conducted the experiments, reported that Indian corn oil did 
not lose its clearness when subjected to cold; that it was 
superior in every respect to linseed oil, and owing to its 
cheapness could be profitably used in making soft soap, and 
other purposes. Experimental importations have been made, 
the orders having been placed with certain Chicago houses. 
The German customs’ authorities have assessed the duty at 
£4 11s. 104d. a-ton, on the ground that corn oil is not 
specially provided for in the German tariff, and hence it must 
be classified as oil for industrial works. The classification 
will practically prohibit the importation of an article which 
promised to be an important export with us. 








A NEW LIVERPOOL AND LLANDUDNO 
STEAMER. 


THE Snowdon Passenger Steamship Company, represented by 
Messrs. Soberon and Dodd, is putting on this line a new paddle 
steamer, just completed by Messrs. Laird Brothers and named the 
Snowdon. She is the outcome of a connection commenced in 
1861, when the Hercules, the first steamer of the Hercules Steam 
Tug Company, was built fur Messrs, Cruse and Downham, the then 
managers of the company, by Messrs. Laird, who afterwards built 
for them the Columbus (No. 1) which was sold for service at 
Calcutta, and subsequently the present Columbus, which has been 
one of the best known boats on the Mersey for many years, 
running trips to Llandudno and the Menai Straits. Messrs. 
Soberon and Dodd, who are now successors in the same undertak- 
ing, have built this new steamer with the object of providing much 
more extensive and comfortable accommodation to the public for 
excursions from Llandudno to Carnarvon, Isle of Man, &c., and 
also from Liverpool to the Straits. Up to the present, the early 
hour of sailing on Sunday morning—viz., 9.30—of the Columbus 
has practically debarred many non-residents in Liverpool from the 
possibility of sailing on Sunday. The Snowdon, owing to her 
superior speed, will, however, be able to supply this facility by 
leaving Liverpool for Llandudno on Sunday mornings about 10.30, 
thus enabling residents in Manchester and the district to enjoy the 
pleasure of Sunday sailing. We have no doubt that the class who 
look to the Sunday for i t am t will welcome the 
opportunity thus offered. The Snowdon made her preliminary 
trial trip on Monday, the 23rd ult., with highly satisfactory results, 
and on ber trial trip on Thursday, 26th ult., made the run from 
Liverpool landing stage, to Llandudno, a distance of 35 knots, or 
over 40 statute miles, in 2 hours 9} minutes; the engines running 
up to fifty-two revolutions, and developing 1000-horse power. Both 
speed and power attained were in excess of that contemplated, and 
there is no doubt she will be able to maintain it in her regular 
service. The dimensions of the vessel are:—Length over all, 173ft.; 
beam, 24ft. 6in.; depth in hold, 10ft. 9in. Tonnage O,M. 480 tons, 
and she has a draught of water, with coal and passengers on board, 
of 7ft. She is built entirely of steel under the inspection of the 
Board of Trade, and the scantlings have been arranged to insure a 
thoroughly strong and serviceable bull. She has been specially 
designed for the intended service, and her great beam will render 
her perfectly stable and comfortable with a very full complement 
of passengers, There isan ample bridge or platform deck between 
the paddle-boxes, and below this from its fore end, and extending 
about 104ft. aft, is a large deck-house, the forward portion of which 
forms the engine-house and galley, and the after part a large deck 
saloon; the roof of the deck-house being carried out to the sides 
of the vessel forms, in conjunction with the bridge deck, a spacious 
promenade. At the fore end of the bridge deck are the steering- 

ouse and captain’s bridge. 

Below the deck saloon aft, and entered from it, is a large open 
cabin, and aft of this a ladies’ retiring-room, lavatory, &c., all 
completely fitted and furnished. There are a pantry and steward’s 
room at forward end of this cabin. At the fore end of the vessel 
there is also a large open cabin, so that there there will be ample 
accommodation below deck in case of bad weather. 

_The machinery consists of a set of direct-acting diagonal com- 
bined high and low-pressure surface condensing engines, having 
two cylinders of 30in. and 54in. diameter respectively, and 5lin. 
stroke, working at 120 lb. pressure, and made to disconnect and 
work independently in case of need. Steam is made in two cylin- 
drical steel boilers of the return tube type, with Purves’ patent 
furnaces, proved tu double the working pressure. The vessel is 
fitted with steam windlass and steam steering gear, and thoroughly 








and completely furnished as a passenger steamer, with all boats, 
and other life-saving appliances as required to secure the No, 2 
Board of Trade certificate, and there is no doubt she will be a 
special favourite with the Liverpool and Llandudno pleasure 
seekers. 

The following comparison of dimensions &c., of the Snowdon and 
Columbus will show at a glance the very great advantage possessed 
by the new steamer :— 


Columbus. Snowdon. 
Length between perpendiculars 133ft. 6in. 166ft. 8in. 
Beam moulded .. .. .. «. 20ft. 6in, 24ft. 6in. 
Depth os lift. 3in. 1lft. 3in 


SO ae: |= 

Draught of water.. Se es 6ft. Gin... 7ft Oin. 

Deck area for passengers, exposed 2146 sq. ft. 4500 sq. ft. 

’ » in cabins and under shelter 520 sq. ft. 2012 sq. ft. 

No. of passengers.. .. .. .. .. 829.. about 600 
From the above it will be seen that the Snowdon has more than 
twice the deck space, and nearly four times the cabin accommoda- 
tion of her predecessor which has hitherto done the work so well, 








THE INSTITUTION OF CIVIL ENGINEERS. 


THE MEASUREMENT OF HIGH TEMPERATURES, 

AT the last ordinary meeting of the session 1891-92, held on 
Tuesday, May 24th, Mr. Berkley, President, being in the chair, 
the paper read was on “ The Measurement of High Temperatures,” 
by Professor W. C, Roberts-Austen, C.B., F.R.S. 

The author pointed out that there were many operations inci- 
dental to the work of the engineer involving the use of high 
temperatures, which should be accurately measured, because a 
difference of 20 deg. at a “bright red” heat might be of vital 
importance to the success of an operation. The object of the 
paper was to show that such measurements could be readily and 
accurately effected. It appears that little was known as to the 
methods of measuring high temperatures until the time of Wedge- 
wood—1781—and that a period of renewed activity in this line of in- 
vestigation began with the work of the late Sir W. Siemens, in 1861. 
The authordid not attempt to give the history of pyrometric methods, 
but from all the various appliances which had been devised a few 
modern ones were selected, the use of which was justified by experi- 
ment. Lhese depended on the measurement of heat (a) by the aid of 
electricity, or (b) by optical methods. Siemens, and more recently 
Callendar, had shown that very trustworthy results might be 
obtained by employing the increased resistance of a platinum 
wire, due to heating it, as a measure of the temperature to 
which the wire was raised. On the other hand, Professor 
H. Le Chatelier had perfected the use of thermo-junctions, 
the electrical equilibrium of which was disturbed by heat, 
and the measurement of the difference of potential thereby 
produced afforded a means of ascertaining the temperature to 
which the junction was subjected. The author then described at 
length his method of rendering the indications of the Le Chatelier 
thermo-junction self-recording, and be proceeded to show what 
degree of confidence might be placed in the measurement of high 
temperatures, incidentally comparing the testimony afforded by an 
air thermometer and by a thermo-junction as to the temperatures 
of highly heated bodies. The melting points of gold—1045 deg. C. 
—and of palladium—1500 deg. C.—were measured by the aid of 
a thermo-junction, a spot of light from agalvanometer with which 
the thermo-junction was connected, traversing a scale 30ft. long. 
Electric pyrometers were, however, in the author's opinion, too 
costly, and were not sufficiently simple for daily use in works, and 
it was fortunate therefore that a less complicated instrument of 
sufficient accuracy had also been furnished by Le Chatelier, who 
had thereby increased the debt due to him by the scientific and 
industrial world. His new optical-pyrometer, based upon the 
photometer of Cornu, was described at length, and a series of 
measurements of nigh temperatures made by its aid in the furnaces 
of the Royal Mint, and in various metallurgical works in this 
country and on the Continent, were given. The author then dealt 
with the question of pyrometry from the point of view of the 
special needs of the engineer, and the paper concluded with an 
appeal to practical men to do all in their power to foster scientific 
investigation. 











LONDON CHAMBER OF COMMERCE.—ELECTRI- 
CAL TRADES SECTION. 

THE Electrical Trades Section of the London Chamber of Com- 
merce held its annual meeting on Friday last, at the offices of the 
Chamber; Mr. A. E. Crompton, the chairman, presiding, and the 
meeting was well attended. 

TheChairman thought they had reason to congratulate themselves 
on the formation of the section. Referring to the useful work which 
they asasection had done, he said it was perhaps to be regretted 
that they bad recently been in antagonism with tke Board of ‘Trade. 
That body had issued a regulation forbidding the use of overhead 
wires under any circumstances. He was not one of those who 
were in favour of overhead wires in crowded cities, but that was 
evidently a drastic regulation in rural districts, where electrical 
energy had often to be conveyed over long distances. It was a 
mode which lent itself easily to distribution at a moderate cost, 
and therefore the regulation seemed to them at the time to deserve 
combating with all their strength. Through the instrumentality 
of the Chamber they prepared a memorial and secured the 
signature of the whole of the members of the profession 
in the United Kingdom, and it had been very successful. 
The standardising of machinery was a question they had had 
under consideration, although they had not carried it forward, 
being all too busy to give the time to abstract matters, which 
might have been given at a less busy season. The aim was to 
make machinery as interchangeable as-possible. The only practical 
part carried out was the standardising of the screws, Ninety-nine 
per cent., he thought, of electrical manufacturers now used the 
form of screw which had been proposed by the Small Screw Com- 
mittee of the British Association. By the agency of the section 
and the Chamber of Commerce they had been able last year to pay 
a visit to the Frankfort Exhibition under more favourable con- 
ditions than they could have hoped for as individuals. They had 
also secured the postponement of the Crystal Palace Exhibition 
some months beyond the time originally intended, and he was sure 
the display was all the better for the postponement. A burning 
question they would have to deal with was the telephone service, 
not only in London, but in England, It was a question as to how 
far the interests of the telephone companies and the heavier elec- 
trical industries could be brought together so as not to clash. It 
would be a great pity if vast sums bad to be expended in law over 
questions which might possibly be settled amicably between the 
parties themselves. He had to intimate his retirement from the 
chair, after occupying it for four years—that was, since the forma- 
tion of the section. He hoped his successors would find it as 
pleasant a duty to serve them in the future as he had found it in 
the past. 

Mr. Crompton then retired from the chair, Major Flood Page 
having been unanimously elected chairman. Mr. Garcke was re- 
elected vice-chairman, and Mr, Alex, Siemens was also unanimously 
elected vice-chairman. 

The next question dealt with was the advisability of summoning 
the whole of the membership to all future meetings electing special 
committees to deal with special subjects, This it was thought was 
preferable to a standing committee, the deliberations of which the 
great body of the members might be unacquainted with, and the 
adoption of the suggestion was unanimously agreed upon. 

The attitude of the trade towards the Chicago Exhibition was 
the next topic of discussion. The Secretary explained that the 





Society of Arts, who acted as the Royal Commission for the Exhi- 





bition, had asked the Chamber to act as a local committee for 
London. That duty had been accepted, and under ordinary cir- 
cumstances they might have been asked as to whether they could 
or would wish to take any special steps to be represented at the 
Chicago Exhibition. A committee was appointed to confer with 
Mr. Preece, who bad the matter in hand, and for this purpose 
Mr. Wharton, Mr. Ravenshaw, and Mr. Binswanger were ap- 
pointed. 

The telephone question being the next subject for consideration, 
the Chairman said he was informed by the secretary that nothing 
had been done by the Chamber since the deputation waited on the 
Postmaster-General at the House of Commons, and urged the 
bringing in a General Powers Bill to give the companies compulsory 
way leaves, 

A report was given as to the action which had been taken by the 
Chamber in reference to the question of overhead wires with the 
Board of Trade, A letter which had been sent to the Board ac- 
companying the memorial already referred to was read. A reply 
to that letter was also read, in which the Board of Trade said they 
did not agree generally with the principle of overhead wires, but 
they were prepared as in the past to consider each application on 
its merits. In reference to the byelaws made by the County 
Council in pursuance of the Overhead Wires Act, 1891, which was 
next considered, Mr. Gaines— National Telephone Company— 
said that the bye-laws had been framed, but could not come into 
force until sanctioned by the Board of Trade. That body had 
made an appointment to consider them, and any petitions against 
them, on the 20th of June. As the question was one not only 
affecting the companies who were running overhead wires, but the 
public as well, it might be advisable, he suggested, to appoint a 
committee to go into the matter. This was agreed to, and Mr. 
Gaines, Mr, Bennett, and Mr. Edmonds were appointed a special 
committee. 

A lively discussion ensued on the subject of electrical traction, 
Mr. Sydney Morse moved that a Special Committee should be 
appointed to consider the question, and to see whether the claims 
of the two interests could not be amicably adjusted, and to report 
to a future meeting of the section. In supporting the motion he 
said that there had been for some time a proposal on foot to esta- 
blish a separate Association to deal with the question, and see if 
some modus vivendi could not be arrived at between the two 
interests ; and, as it was desirable not to create too many Associa- 
tions, it had been suggested that a Special Committee of the 
Chamber on the subject might appeal to a wider circle, and be 
regarded as impersonal in its objects. Mr. Garcke supported the 
proposal, and advised appointing the chairman and deputy chair- 
man as a Special Committee in power, to nominate the other 
members. 

The principle of the appointment of a Committee was put 
and carried; and the proposal that the chairman and vice- 
chairman should be a Committee, and have power to nominate 
the other members and proceed to business forthwith, was put 
and carried by a large majority. 








PETROLEUM IN PERU.—Attention is being drawn to the petroleum 
districts of Peru. The deposits are said to extend over wide areas. 
Many of the locomotiveson the Peruvian railways use petroleum, and 
itis thought that it will not be long before it is used in the merchant 
steamers plying along the coast. The geographical position of the 
petroleum fields of Peru is latitude 3° 25’ to 6° 5’ south, and longi- 
tude 81° 8’ 4” to 3° 40’ west, which is almost on the same parallel 
witb Australia, China, and other countries on the western border of 
the sea between them and Peru. To-day the steamers and loco- 
motives of Caucasia use over 500,000 tons of oil, and those of the 
Trans-Caspian Sea 280,000 tons. 

Mininc Returns.—One of the most satisfactory returns ever 
made in connection with the work of mines inspection in the 
Midland district is that of Mr. A. H. Stokes, Government Inspector, 
which has just been published for the year 1891. The quantity 
of coal raised during the year in the four counties of Derbyshire, 
Leicestershire, Nottinghamshire, and Warwickshire was 21,569,151 
tons, being an increase of 1,051,117 tons as compared with the 
previous year, and is the largest amount ever raised in the Midland 
district ina twelvemonth. The death-rate in the district for the 
year was one for every 361,894 tons of mineral raised, and in the 
United Kingdom as a whole,it was one for every 2U1,934 tons. 
The Midland district not only compares favourably with other parts 
of Great Britain, but stands at the bead of the list as having 
raised the greatest quantity of mineral per life lost during the 
year. Mr. Stokes reports that there has not been any heavy 
mining calamity in the district during 1891, and no single accident 
occurred involving more than one death. There were in all sixty 
fatal accidents. The number of lives lost’ was five less than in 
1890. Moreover, there was no death from explosion, thus making 
four years in succession without the loss of a single life from 
explosion of gas, : 


Tue NEW FRENCH NAVAL PROGRAMME.—M. Godefroy Cavaignac, 
the French Minister of Marine, proposes the expenditure of 
246,740,758f. (£9,869,628), or somewhat less than—if the supple- 
mentary credits be included—was voted for 1892, The number of 
men asked for in the Budget is 40,132. The active Mediterranean 
fleet is to consist, as at present, of three divisions—each including 
three battleships, with cruisers in proportion—but the fleet in 
reserve at Toulon is to be reduced from three to two divisions. 
This reserve fleet, on the other hand, is to be fully, instead of 
partially commissioned during six months of the year. A flying 
squadron, formed of three cruisers under a rear-admiral, is to be 
established. The new constructions te be begun during the year 
are set forth in the following table :— 





Prov. Name. | Tons. I.8.P. | Speed. Armament. 








r N 7600 13,400 19 2 9-4iv., 8 5-tip. Q., 10 3-pr. 
Q., 61 pr. Q. 
O; 7600 13,400 | 19 2 9'4uv., 8 S'4in. Q., 10 3-pr. 
Q., 6 1-pr. Q. 
K| 3722 9,000 19°25) «6 64. Q., 4 3-¥in. Q., 8 3-pr. 
: Q., 12 1-pr. Q. 
Cruisers P| 300 | 9,000) 19 6 6-4in. Q., 4 S-4in. Q., 8 3-pr. 
Q., 12 1-pr. Q. 
Qj 3722 9,000 | 19°25 6 6-4in. Q., 4 o°vin. Q., 8 3-pr. 
Q., 12 l-pr. Q. 
L! 2300 6,600 20 4 5*4w. Q., 2 3°9in. Q., 4 3-pr. 
Q., 2 t-pr. Q., 41-pr. mach. 
Torpedo ) ovr P oi-, 1 3in. Q., 3¥-pr. Q., 4 I-pr. 
gun Sone i] R — 5,000 | 21°5 Q. . 





Gunboat S) 627 850 2 1. Q., 49-pr. Q., 4 1-pr. Q. 
Ol is : ‘5 2 3pr.Q. 
; Ce — uy 5 | 2 8-pr. Q. 
Sea-kecp- | Vv vi S 3 2 aan. Q. 
wg sw _ 3°5 | 2 3-pr. Q. 
turpedo X _ sai $°5 | 2 3-pr. Q. 
boats Y _ a 5 (2 3-pr. Q. 
Z — _ 3°5 | 2 3-pr. Q. 

Torpedo ye }| 80 | 1,800 | 23°52 I-pr. @., 2 torp. tubes. 


boats 200 


N and O will be sheathed and coppered for distant service, and 
will carry 650 tons of coal each. They are to be built by contract. 
K and Q will also be sheathed and coppered, K being built by 
Government and Q in a private yard. Each of them will carry 
587 tons of coal. P’s coal capacity will be but 300 tons. L, an 
improved and enlarged Surcouf, will be built by Government. 
R, a sister to the Cassini, one of the vessels authorised by the pro- 
gramme for 1892, will be built by contract. S will be built by 
M. Normand. The exact dimensions of the sea-keeping torpedo 
boats do not appear, but these craft will probably resemble the 
boats of the Coureur class. The cruisers N and O are intended as 
the French equivalents to our Blake and Blenheim, the United 
States cruiser New York, and the Russian cruiser Rurik. 
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COMPOUND CONDENSING ENGINE 


MESSRS. JOSEPH RICHMOND AND CO., LONDON, ENGINEERS 


COMPOUND CONDENSING ENGINE. 


Tue above engraving illustrates a compound horizontal 
condensing engine designed and constructed by Messrs. 
Joseph Richmond and Co., London, for driving the linoleum 
manufacturing plant of Messrs. Ridley, Whitley and Co., 
Edmonton. 

The cylinders are respectively 20in. and 36in. in diameter, 
the stroke being 4ft. Steam distribution is effected by 
expansion valves, which automatically vary the cut-off under 
the direct control of the governor. This will be seen from 
the engraving. The engines are not yet fixed, but after this 
has been done we shall probably give some further particulars 
of the engines and of their performance. 








SHALLOW DRAUGHT GUNBOAT FOR 
FRENCH GOVERNMENT. 

Tre French Government having determined to equip an 
expedition to chastise the natives in Dahomey, required for 
immediate service a gunboat of very shallow draught. Not 
having anything suitable in their Navy, they applied, in the 
first instance, to the French constructors to know at what 
date they could build such a vessel as was necessary, and they 
demanded a delay of from four to ten months. Even the 
shorter of these times being altogether inadmissible for the 
object in view, the French authorities then placed themselves 
in communication with Messrs. Yarrow and Co., of Poplar, who 
undertook to build the vessel required, and have it ready for 
shipment in thirty-six days, or if tested afloat on the Thames, 
in eight days more. As an exceptional shallow draught was 
the primary requirement, the French technical authorities 
determined upon selecting the stern-wheel type as best 
adapted for the purpose. It will be remembered that two 
years since the same firm built for the British Government 
the Mosquito and Herald, which have been navigating 
the Zambesi with great success, and to the entire satisfaction 
of the Admiralty. These were constructed on a system 
initiated by the builders of sub-dividing the hull into a 
number of separate floatable sections, arranged in such a way 
that they could be readily united while afloat, thereby greatly 
facilitating the operation of putting together abroad, not only 
avoiding the difficulties of rivetting and launching in a part 
of the world where skilled labour is unobtainable, but enabling 
the craft to be put together at its destination with great 
rapidity. It may perhaps be in the recollection of our 
readers that the Mosquito was actually connected together 
and tested under steam in seven hours after the commence- 
ment of the operation, which, it will be admitted, was a very 
remarkable performance. The French Government gave 
Messrs. Yarrow and Co. a perfectly free hand to build the very 
best possible vessel they could turn out, leaving the design 
and details of construction entirely to their experience, which 
is the only mode for such a question to be dealt with in a 
satisfactory manner when urgent delivery is of primary 
importance. The vessel in question is somewhat larger 
than the Mosquito and Herald, being of the following 
dimensions:—Length, 100ft.; beam, 18ft.; draught with 
steam up, 18in. ; speed, 10 miles an hour ; capable of carrying 
400 troops. 

The hull is built in seven floatable sections or pontoons, 
each of which weighs abont 2} tons, and therefore does not 
present any difficulty in effecting shipment. On the main 
deck there are two cabins, providing sleeping accommodation 
for three cflicers and eight men, the remainder of the 
European troops sleeping in hammocks, and the native crew 


THE 


on deck. There is an upper deck extending from end to end 
of the vessel, and in about the centre of its length is the 
captain’s cabin, and the steering wheel is placed forward, so 
that the pilot may see well ahead. Over the entire vessel 
will be provided canvas awnings to serve as a protection 
against the heat of a tropical sun. The machinery consists 
of engines of the simplest possible type, one on each side, 
driving direct the paddle-wheel at the stern. In the bow is 
a boiler of the locomotive type with a very large furnace, and 
of sufficient size to supply ample steam at 150 Ib. per sq. in. 
with wood fuel, which is the only kind obtainable on the rivers 
in West Africa. In connection with the boiler isa Kirkaldy 
feed-water heater, and also a fresh water condenser for the 
supply of drinking water, which is an essential fitting to 
vessels navigating African rivers, to avoid illness to European 
troops. Between the wheel and the stern are twin rudders 
working simultaneously, which are constructed of wood, so 
that in case of damage they can be readily repaired. The 
manceuvring powers of boats of this type, when properly 
designed, are exceptional, as they will turn in a circle the 
radius of which is a trifle more than their length. The 
armament consists of three 37 mm. revolving cannons on the 
main deck, and four 37 mm. quick-firing guns on the upper 
deck. These latter are well elevated, being 14ft. above the 
— level, thereby securing a good range over the river 
anks. 

The order for this vessel was given on April 28th, and she 
was launched on the morning of May 25th in a perfectly 
complete condition, and on the afternoon of the same day 
her first trial afloat on the Thames took place, thus occupying 
the remarkably short time of twenty-three working days to con- 
struct, Messrs. Yarrow having thus completed their contract in 
seventeen days less time than they promised, thereby showing 
the wisdom of the Minister of Marine in placing the order in 
their hands in spite of the violent opposition of the French 
Press to the giving work out of theirown country. The French 
Government will in a few days send over a transport to 
London to convey this vessel to Dahomey, where we shall 
perhaps hear of her again before long. The official trial took 
place on Thursday last, the French Government being repre- | 
sented by Captain Le Clerc, Naval Attache, and Monsieur 
Revol, Engineer, from Cherbourg, and both these gentlemen | 
expressed themselves highly pleased, not only with the | 
rapidity with which the contract had been carried out, but 
also with the design of the steamer, and its performance, 
two noticeable features being specially remarked, namely, | 
the exceptional manceuvring powers of the vessel and its 
freedom from vibration, which latter isa difficulty frequently 
met with in vessels of light structure. 

The speed was tested by six runs over the measured knot | 
at Long Reach, on the river Thames, with the following 
results :— 

Revs. 
per 
min, 


Mean Second 


Time Steam 
f speed. mean. 


o pres- 
day. sure. 


Speed 
Time. in Knots. 
knots. 





a. @. M. 8. 
6 § 1401b 34 ‘T73 

8-697 

140 1b. 5 § ay 
8° 349 
145 Ib, 37 Miles. 
8°877 8°743 = 10°07 

1451b 29 
8°679 

145 Ib 50 
8°839 

145 lb. 5 18 7 





Showing a mean speed of a trifle over tens miles an hour, 


wood fuel only being used. The boat was on an even keel, 
and the draught was 174in. A trial for consumption ata 
speed of seven statute miles an hour was made, and it was 
found that only 3} cwt. of wood was burnt per hour; that is 
to say, for every ton of wood carried the boat would steam 
forty-three miles. 

The approximate loads carried on varying draughts are as 
follows:—On a draught of 24in. a load of 21 tons can be 
carried; on a draught of 30in. a load of 39 tons can be 
carried; on a draught of 36in. a load of 58 tons can be 
carried. 

Speaking in general terms as to the class of steamer most 
suitable for shallow river navigation, experience has un- 
doubtedly pointed to the stern-wheel type as best conforming 
to the conditions which have to be met in practical working. 
It is far superior to all forms of screw, because owing to 
sandbanks, rocks, and floating timber, any mode of propulsion 
which is partially below the water is likely to come in contact 
with such obstructions, and be seriously damaged, and when 
out of order is not accessible for purposes of repair unless the 
vessel is docked, which is quite impractible, as no such con- 
venience is met with in those parts of the world where such 
vessels navigate, while, on the other hand, in a stern-wheeler 
all the working parts of every description are above the 
water, and therefore can be repaired with facility. Moreover, 
the wheel being placed at the stern is well protected from 
floating obstructions by the hull itself, and from a structural 
point of view it is possible to build a much lighter craft, 
consequently securing less draught of water than on any 
other plan, as the system of trussing, which is only applicable 
| to stern-wheelers, secures a given strength with the minimum 

weight of material. 








TENDERS. 
BIRTLEY, NEAR NEWCASTLE-ON-TYNE, 

THE following is a list of tenders for main sewerage and sewage 
disposal works for the town of Birtley, per plans, &c., by Mr. D. 
Balfour, M. Inst. C.E., F.G.8., 3, St. Nicholas-buildings, New - 
castle-on-Tyne :— 

£ s. d. 
6160 13 
4950 
4797 
4583 
4404 


Alex. Meston, London.. .. 

John Band, Peterborough .. .. .. 
William Kennedy, Jarrow-on-Tyne.. 
Kell and Groves, Chester-le-Street .. 
George Robson, Newcastle-on-Tyne 
Robert Hudson. jun., Sunderland .. 4055 
John Carrick, Durham.. .. .. .. «. «- 8965 
Thomas Dixon, Houghton-le-Spring (accepted) 3914 








ELectric Tramcars.—Our Birmingham correspondent writes 
that the Birmingham Electric Tramway Company are adopting an 
| improved design of car this week. The first that has been built 
| upon the new principle has been inspected by the Board of Trade. 
| The car, which has been built by Messrs. Brown, Marshalls and Co., 
has been designed to meet the difficulties which have been dis- 
covered during the working of the service for the last two years. 
| The secondary batteries will be placed underneath the seats, but 
| lead tanks have been made to hold them, which will prevent the 
| fumes of the acid escaping into the cars. A new form of protector 
| is arranged round the wheels, which is designed on the same 
| pattern as the American cow-catcher. The car is mounted on four 
| wheels, and is of a lighter construction than the existing car. It 
is fitted with a double brake, and also a duplicate double brake 
acting on all four wheels. The electric fittings have been added by 
the Electric Construction Corporation, of Wolverhampton, The 
length of the car is only 12ft., and will accommodate 16 persons 
inside, and 18 outside. 
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THE PADDLE STEAMER PRINCESS MAY. 





Tun success which has attended the experiment of swift 
steamship communication between Scotland and Ireland by 
the short route from Stanraer to Larne has resulted in the 
construction of a second powerful paddle steamer for the 
service. The Princess Victoria was built by Messrs. W. 
Denny and Brothers, of Dumbarton, for the Port Patrick 
and Wigtonshire Railways Joint Committee, and tried upon 
the Clyde in April, 1890, realising a speed of about 20 knots. 
During the two years which have since elapsed the Princess 
Victoria has performed the 
mail and passenger service 
with complete regularity and 
success, and in the holiday 
season she has done two com- 
plete runs each way for six 
days in the week. The ad- 
vantage of this route for 
passengers from England and 
Scotland to the North of 
Ireland have been fully 
demonstrated, more par- 
ticularly to those having 
stomachs peculiarly sensible 
to the usual movements of 
a sea voyage. The time 
occupied in crossing from 
Stanraer to Larne has 
averaged about two hours, 
nearly half of which has 
been taken in the naviga- 
tion of the sheltered Loch 
Ryan. 

But to make the venture 
commercially sure it was 
necessary to constitute it a 
recognised mail route, and 
obtain a definite income from 
the Post-office. As a con- 
dition for the attainment of 
this object the Postmaster- 
General very properly insisted 
upon the company providing 
itself with a second steamer 
equal in speed and other 
important qualities to the 
two - year old Princess 
Victoria, so as to avoid all 
risks of delay in the event 
of an accident happening to 
either steamer. It was for 
this purpose therefore that 
the Princess May has been 
built, and in view of the 
success of the earlier vessel, 
the design and contract were again entrusted to Messrs. 
Denny. The dimensions of the Princess May are 280-5ft. by 
35°6ft. by 13:4ft., and her gross measurement is 1096 tons. 
3esides upper and lower decks, she is provided with a long 
poop, bridge-house and top-gailant forecastle, of a collective 
length of 258ft.; forming, in fact, what is practically an 
awning deck. Her internal arrangements are indeed such as 
to enable her to carry not only mails and passengers, but also 
cattle and general cargo as well; and that, too, in so well- 
devised a manner that the existence of any live stock on 





board might never be suspected. The saloons and cabin 
accommodation for cabin passengers are under the bridge- 
deck amidships, and for promenade purposes they have the 
entire length of poop and bridge decks, with the gangways 
which join them. Steerage passengers are accommodated 
under the forecastle deck, and a space forward on the lower 
deck is reserved for the crew. The cattle are berthed in well- 
arranged pens in ’tween decks and hold, with the exception 
cf a portion of the after hold, which is set apart forcargo. The 
vsual cattle gangways and wide companion hatches are fitted, 
to enable the cattle to walk to and from their pens in the 


ys 





DRAWING ROOM, SS. PRINCESS MAY 


hold. The cattle spaces are ventilated by means of large 
fans worked by steam, which draw off foul air while fresh air 
is admitted by means of a network of tubes overhead. In 
fact, the entire vessel is carefully ventilated; and even the 
cattle spaces are electrically lighted. It may be remarked 
that space is afforded in all for from 750 to 800 cattle. 

The dining saloon, drawing-room, and state-rooms, are 
excellent specimens of the decorative skill at the command 
of the Messrs. Denny. The dining saloon is at the fore end 
of the bridge, and immediately above it, on the bridge deck, 
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THE DINING SALOON OF THE S.S. PRINCESS MAY 


is the drawing-room or deck saloon, the former being lighted 
from the latter by means of the trunk well with a skylight on 
top, which is now so usual a feature in ocean steamship 
passenger accommodation. Our illustrations show views of 
both the dining saloon and the drawing-room, which we will 
now proceed further to describe. The dining saloon has 
accommodation for fifty-four first-class passengers at three 
tables placed fore and aft, with revolving chairs. The 
framing of this saloon is Oriental in treatment, the lower 
portion being of polished sycamore, while the upper is of 
pine and canary wood, richly painted and decorated in 
harmonious colours. Broad 
pilasters divide the lights, 
which have turned and 
carved columns and cusped 
hoods. Panels and dado 
bands are filled in with 
Anaglypta decorated, and the 
frieze is of pine, covered with 
Japanese paper. At theafter 
end is a staircase in walnut, 
leading to the drawing-room 
and bridge deck, and on each 
side of the staircase against 
the after bulkhead are placed 
sideboards, having marble 
tops, fret rails, cusped lower 
panels, carved and turned 
columns, there being a clock 
and barometer in the centre, 
over a mirror at the back. The 
door panels are filled in with 
stained glass. The ceiling 
is of pine, planted with 
mouldings, and painted in 
light shades with gold lines. 
The sofa seats are covered 
with blue buffalo hide. The 
window curtains are of terra- 
cotta and tan satin damask. 
The tablecovers are in blue 
and gold, and a well-designed 
Brussels carpet is laid upon 
the floor. 

The framing of the deck 
saloon or drawing-room is 
of walnut, and classic in 
design. The trunk well in 
the centre is formed of nea‘ 
pilasters, and the astrage] 
work is filled in with stained 
glass, each pane of which has 
upon it a quotation from 
the ballad poetry of either 
England, Scotland, Ireland, 
or Wales. The skylight sur- 
mounting this well is also of stained glass, and viewed from 
the dining saloon the whole effec‘ of light, shades of colour, 
and the stained glass work presents a very rich appearance. 
Sofa seats with elbows are placed on three sides of the saloon, 
and on the sides of the well. Square windows on three sides 
afford ample light. The framing between the windows is a 
hand-painted design in colours upon sycamore wood, and 
polished over the colours, forming a most effective and pleasing 
method of decoration. The upholstery is of crimson buffalo 
hide, and the window curtains are of blue and tansatin damask. 
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The ladies’ boudoir is on the upper deck abaft the dining 
saloon, and is a very cosy little apartment in polished cedar- 
wood. The upper panels are decorated with bird subjects 
treated in a conventional manner, and were all hand- 
painted by the ladies of the decorative department in 
Messrs. Denny’s yard. The sofas in the boudoir are covered 
with blue frieze velvet, and a large toilet mirror forms the 
centre piece on one of the bulkheads. 

The ladies’ cabin on the promenade deck is Oriental in 
style, similar to the dining saloon, and is executed in teak 
and pine, the panels being filled in with gilded Anaglypta, 
which has a very rich effect. The sofa seats are of blue 
frieze velvet, the window curtains of terra-cotta and tan 
satin damask, and the tablecloths are of blue and gold 
turkoman. A toilet mirror is placed in the centre of the 
apartment. 

A very cosy and convenient smoking-room is situated on 
the after part of the promenade deck, and four special state- 
rooms are provided on the same deck for such families or 
individuals as may be disposed to pay the small additional 
charge for their use. It should be remarked that all the 
saloons, steerage, and crew’s quarters are heated with steam 
pipes, and, of course, electrically lighted also. The lavatory 
accommodation is all that could be desired. 

The Princess May is propelled with compound two-crank 
diagonal engines, of the same type as Messrs. Denny have 
successfully adopted for some years past for their swift 
paddle steamers, and has been illustrated in THE ENGINEER. 
A model of this type of engine as fitted in the Princess 
Henriette, the Princess Josephine, the Princess Victoria, the 
Duchess of Hamilton, and the Clacton Belle, was shown at 
the recent Edinburgh and Glasgow Exhibitions, and illus- 
trated in this journal, August 1st, 1890. The cylinders are 
5lin. and 90in. in diameter, and the engines have a 66in. 
stroke. Steam is supplied from four return-tube single-ended 
boilers, working at 115]b. per square inch. Chandler’s fan 
engines force air into a closed stokehold, and upon the occa- 
sion of her recent trial run the air-pressure registered was 
1-6in. 

On the 4th of May the official trial took place on the Firth 
of Clyde, the condition being a double run of about 14 knots 
each way between the Cloch and Cumbrae lights. With 
forty-nine revolutions per minute a mean speed of 20-285 knots 
was obtained, or more than 1} knots above the contract 
requirement. The power developed was not made known, 
but it is supposed to be about 5300 indicated horse-power. 
Certain it is that this high speed was obtained with but little 
disturbance of the water, and with an almost entire absence 
of vibration in the structure of the vessel. Our illustration on 
p. 478 is from an instantaneous photograph taken by Messrs. 
Denny, at a time when the speed was about 20} knots. It should 
be remarked that the Princess May is provided with Weir’s 
distiller, feed and bilge pumps; Messrs. Muir and Caldwell’s 
steering gear, and Messrs. M. Paul and Co.’s special windlass 
combined with steering gear for the bow rudder. The whole 
of the decorations in the vessel were designed by Mr. Crawford, 
of Messrs. W. Denny and Brothers, and executed upon the 
premises under his supervision. 








THE ROYAL INSTITUTION. 


ELECTRO-PLATING. 
A FEW days ago Mr. J. W. Swan, F.R.S., delivered a 
lecture at the Royal Institution, on “ Electro-Plating.”’ 
Professor Hughes occupied the chair. Mr. Swan entered a 
little into the history of electro-plating, and said that he 
wished he could again experience his old delight when he 
brought forth from the bath his first electrotype, which, as 
usual with beginners, was of copper, and of a light colour 
never seen by any other method of production; no other 
mode of casting also will yield such fine copies of the 
original, for by electrotyping it is possible even to take a cast 
of the Daguerreotype image. Electrotypes may practically 
be made everlasting for printing purposes, by covering them 
by means of electricity with a thin coating of iron, and 
occasionally renewing the iron coating when it gets worn. 
Cheap electricity is necessary for copper refining on a large 
scale, to make the metal useful for electrical purposes, 
impure copper having a relatively low conductivity, or in 
other words, a relatively high resistance, as exemplified by 
the following table :— 
Samples of wire. ee 
. Wire to be supplied to Post-office for their new F 
trurk lines of telephone.. .. .. .. .. .. 
2. Electrolytic copper, laboratory deposit .. ws 
3. Electrolytic copper, commercia], supplied by 
RE As 66 ae cs, be. oe 28 on 
. The Ostend cable of 1868 
5. The Dutch cable of 1860 
6. The Atlantic cable of 1858 


100 
98 


98 

113 

170 

ae ee 250 

All the above samples of copper had been drawn into wires 
with a uniform diameter of 0-02in., by passage through a 
jewelled draw-plate. Electrolytic copper is a slightly better 
conductor if it be not remelted after it has been thrown 
down. All the electrolytic copper works of the world deposit 
about one ton of the metal every quarter of an hour. Silver 
and gold are common impurities in crude copper; they fall 
down in the operations as dark mud, and their separation 
reduces the cost of the process. Copper thrown down by 
electrolytic action is not necessarily absolutely pure as once 
supposed, for other metals can be deposited with it; in fact, 
the mixture of zinc and copper, known as brass, can be 
deposited by electricity. The great enemy and impurity 
tending to reduce the electrical conductivity of copper is 
arsenic. 

The presence of minute impurities in the bath will some- 
times affect the character of the deposited metal ; for instance, 
in electro-plating with silver, if a minute proportion of bisul- 
phide of carbon be present in the bath, bright instead of 
dull silver will be deposited. Once he—Mr. Swan—was 
depositing nickel, and upon inserting a new cathode found 
the character of the deposit entirely changed; this change 
he traced to the accidental presence of a small quantity of 
glue. He then tried the presence of glue in the deposition of 
copper, and bright instead of dull or crystalline copper was 
deposited ; the proportion of gelatine must be very small ; 
if too large the product will be brittle. He had discovered 
the range of current intensity permissible in the deposition of 
reguline copper to be much larger than generally supposed. 
He then took a cell filled with a solution of nitrate of copper, 
to which a small proportion of solution of chloride of 
ammonium had been added; the plate, 22in. square, was 
one inch from the anode, and a current of 140 ampéres was 
used ; in one minute he thus produced in reguline metal an 
electrotype from a block portrait of Sir Henry Roscoe. 

Next he spoke of the electrolytic reduction of aluminium. 





He first saw aluminium many years ago, when the Emperor 
Napoleon sent over to this country specimens just made by 
Deville, but the early popular expectations about it were 
not realised. For twenty-five years Deville’s process was the 
only one practically in use, and during this period the price 
of the metal was £2 per pound. Davy did not do much in 
the matter by the electrolytic method, but then in his days 
they had not the dynamo; at the present time the daily 
production of aluminium in the world is about one ton. 

Mr. Swan then proceeded to describe the Hall process of 
reducing aluminium by electricity, as in use at Pittsburgh 
and in Manchester, and which may 
be described by the aid of the accom- 
panying engraving. A carbon-lined 
iron crucible is connected with the 
negative pole and a carbon cylinder 
with the positive. To start the action, 
this thick rod is first brought into 
contact with the bottom of the cru- 
cible, and then drawn away. The 
crucible contains the melted fluorides 
of sodium, aluminium, and calcium, 
and alumina is added from time to 
time. The fluorides are not altered 
practically, but aluminium is steadily 
deposited at the bottom of the cru- 
cible, whilst oxygen is liberated at the 
carbon cylinder. The process goes on 
slowly and quietly—in fact, it had 
been going on without noise through- 
out Mr. Swan’s lecture, at the end of which he turned 
about 4 lb. of aluminium out of the crucible, and said that 
when he first entered large aluminium works all was so quiet 
that he thought that operations had been stopped for the day, 
whereas they were really going on in full force. The whole 
process was not unlike that of the first production of potas- 
sium at the Royal Institution by Sir Humphry Davy. 
Although all was so quiet, an immense amount of energy was 
consumed in the process. 


THE CHEMISTRY OF GASES. 

In his concluding lecture on this subject, delivered 
last Thursday week, Professor Dewar described the supposed 
motions of molecules and of their constituent atoms, in 
gaseous and liquid bodies. He said that molecules in motion 
move with velocities of all degrees of intensity and in all 
directions. Molecules may be regarded as spheres, or as 
bodies capable of any number of internal vibrations. The 
encounters of the molecules may be regarded as collisions, or 
mutual attractions and repulsions. The average time during 
which any one molecule is moving free from contact with any 
other, is infinitely greater than the average time of collisions. 
The lecturer also stated that, by determining the critical 
temperature of a body and dividing it by the critical pressure, 
it is possible to get at the size of the molecules considered as 
elastic spheres. Professor Dewar dealt with the subjects of 
solution and osmotic action, and said that a portion of 
carbonic acid travels in air at an average rate of 3in. per 
minute. Hydrogen in air has an average velocity of 14in. per 
minute. In fourteen days 1 per cent. of common salt is 
introduced into a space 2in. distant. Carbonic acid moves as 
far in one minute as common salt in three days; relative 
times, 1 to 4320. 

He said that the phenomena of the passage of a solid into 
solution in a liquid, and of one gas into another gas, are of 
much the same nature at root, but in the former case the 
action is much slower. Each body has a fixed osmotic pres- 
sure. Of late years, by the study of these subjects, especially 
the study of the vapour point change or the freezing point 
change of a body, the chemist has been enabled to determine 
the molecular weight of colloidal bodies, such as gelatine and 
albumen, which until recently was impossible. Andrews and 
two Dutch chemists have been the chief pioneers in this line 
of research. 

In his experiments on osmose Professor Dewar used a 
diaphragm of porous earthenware, with its pores filled with 
ferrocyanide of copper. 
































THE PANAMA CANAL. 


So widespread was the distress in France which followed 
upon the failure of the Panama Canal, that it will be a long 
time before the feeling of indignation then aroused will be 
appeased. The thousands of ruined shareholders, who are 
ready to credit all the tales that are told of the undertaking 
inaugurated by M. de Lesseps, are fanning discontent in a 
way that is embarrassing for the Government as well as for 
the promoters. They are asking for an intelligible account 
showing how the millions of money have been spent, but 
this is not what they are likely to get. Independent 
inquirers, however, have been busy investigating the hidden 
parts of this stupendous failure. If they are to be believed, 
the promoters must have been guilty of a recklessness without 
parallel in the annals of engineering. It is no news that the 
plans of the canal were drawn up in Paris without M. de 
Lesseps having taken the trouble personally to explore the 
route that would have to be taken; nor is the public unpre- 
pared to learn that the whole of the machinery was purchased 
in France without any sufficient reference to its capacity 
to perform work or any knowledge of the work for which it 
was intended. But they are somewhat taken back when 
informed that thousands upon thousands of pounds have 
been paid to contractors for work which they never performed. 
Many other statements of a similar character have been 
publicly made, and it is a significant fact that no one has 
yet been found to come forward to deny them in any way. 
With these facts before them the shareholders are now only 
anxious to recover some part of the money that they have 
invested in this unfortunate concern. It was hoped that 
when M. Monchicourt was appointed liquidator he would 
have wound up the affairs in a way that would provide 
some little solatium to the sufferers. He certainly for a 
time used all his influence to bring about this result. He 
sought the intervention of the Government, but in spite of 
the public voice with which he was supported, the Govern- 
ment refused to take any action in the matter. Meanwhile, 
some of the machinery at the works was sold for a mere 
song, while the rest is rotting in the damp and humid air of 
Panama. This, and other assets in the hands of the 
liquidator, would it was hoped allow of something for distri- 
bution among the shareholders. But this money has been 
gradually exhausted by the claims of unscrupulous persons, 
who, taking advantage of the present state of the law, bought 
up a good deal of worthless paper, and sought to recover its 
fictitious value. The only solid hope of the shareholders 
that they would have some slight compensation is, therefore, 





— 


now removed. It was upon these assets that the 
schemes for completeing the canal have been mainly based 
They have been regarded as an incubus, without which it would 
be impossible to raise money for such a big undertakin 
Nevertheless, a revival of hope has lately taken place, chiefly 
as the result of a campaign that is being carried out in thy 
provinces by a M. Georges Chiébaud. He is assisted by the 
innumerable local committees that have been formed all over 
the country with a view to looking after the interests of the 
shareholders. Many projects are brought forward to finance 
a fresh undertaking, and the one that seems to have mogt 
favour—with the shareholders—is that there should be a 
national subscription. The canal would be completed, and 
out of the receipts during the first few years the existin 
shareholders would be indemnified for their losses. [t s 
stated this week that another company is in process of 
formation to take up the work abandoned by the old concern 
It will have a capital of 500,000,000f. in shares of 500f. each, 
Of these shares 600,000 will be set apart for shareholders in 
the old company, who will have the right to exchange four of 
their old shares for one share in the new company. But 
this privilege is accorded only on condition of their ‘holding 
two shares, of which one must be bought at par. Hach 
shareholder must, therefore, pay 500f. in addition to four 
shares in the old company. This endeavour to get 
200,000,000f. more from the old shareholders will wreck the 
concern, even as it has abortively put an end to other 
similar ventures. The old shareholders are not, as a rule, in 
a position to invest more money in the canal if they would 
and the only other class from which help could be expected— 
the capitalists—have declined to have anything to do with it. 
The financial difficulty seems, indeed, insurmountable, 
Nevertheless, the promoters of some of the schemes for 
completing the canal do not mean to let themselves be 
beaten by the apathy and distrust of French investors. [f 
they cannot get the money at home they will sink their 
patriotic scrupies and invite the co-operation of investors 
abroad. The chances of the promoters financing another 
Panama concern outside their own borders are very small, 
but even if they should unexpectedly succeed, there arises 
yet another difficulty. M. Buonaparte Wyse found it was 
no easy matter to prevail on the Columbian Government to 
allow of an extension of its concession to the old company 
another three years. If a new concern is constituted a stil] 
further extension will be necessary, but this is what the 
Columbian Government, for financial reasons, is unable to 
give. In a short time to come, the works of the Panama 
Canal will be utterly effaced, and it will be impossible to take 
up the scheme at the point where it was arrested. The 
money that might have allowed of a re-constitution of the 
company is gone, and in face of these hard facts, and the 
refusal of the Government to take any responsibility upon 
itself, it would be idle for the various committees of French 
shareholders to seek to avoid the inevitable. 


various 





THE BURIAL OF THE “ BROAD GAUGE.” 
May 23rd, 1892. 

[‘* Drivers of broad-gauge engines wandering disconsolately about 
with their engine lamps in their hands; followed by their tiremen 
with pick and shovel over their shoulder, waiting in anxious expec- 
tation of the time when that new-fangled machine, a narrow-gauge 
engine, should come down a day or two after.”—Times Special 
at Plymouth on Death of Broad Gauge.] 


Nor a whistle was heard, not a brass bell-note, 
As his corse o'er the sleepers we burried ; 
Not a fog signal wailed from a husky throat 
O’er the grave where our ‘‘ Broad Gauge” we buried. 
We buried him darkly, at dead of night, 
The sod with our pickaxes turning, 
By the danger-signal’s ruddy light, 
And our oil-lamps dimly burning. 





No useless tears, though we loved him well! 
Long years to bis fire-box had bound us. 

We fancied we glimpsed the great shade of BRUNEL 
In sad sympathy hovering round us. 


Few and gruff were the words we said, 
But we thought, with a natural sorrow, 

Of the Narrow-Gauge foe of the Loco. just dead, 
We should have to attend on the morrow. 


We thought, as we hollowed his big broad bed, 
And piled the brown earth o’er his funnel, 

How his foe o’er the Great Western metals would tread, 
Sbrieking triumph through cutting and tunnel. 


Lightly they’ll talk of him now he is gone, ; 
For the cheap “ Narrow Gauge” has out-stayed him, 
Yet BULL might have found, had he let it go on, 
That Brunev’s Big Idea would have paid him! 


But the battle is ended, our task is done ; 
After forty years’ fight he’s retiring.* 

This hour sees thy triumph, O STEPHENSON ; 
Old “* Broad Gauge ” no more will need firing. 

The ‘‘ Dutchman” must now be “divided in two! ”— 
Well, well, they shan’t mangle or mess you / 

Accept the last words of friends faithful, iffew:— — 
‘*Good-bye, poor old Broad Gauge, God bless you !"+ 


Slowly and sadly we laid him down. 
He has filled a great chapter in story. 
We sang not a dirge—we raised not a stone, 
But we left the ‘‘ Broad Gauge ” to his glory !—Puich. 








THE Junior ENGINEERING SocieTy.—At the last meeting of this 
Society, Mr. Sidney Boulding, chairman, presiding, a paper on 
‘* Shipbuilding at Blackwall and District,” was read by Mr. John 
Taylor, M.1.N.A. It was illustrated by an extensive collection of 
photographs of various types of vessels built at shipyards situate 
on the river Thames. The author first briefly traced the history 
of the subject from the year 1578. He referred to the first 
English East India Company; the Shipwrights’ Company; to 
Pepys’ record of Blackwall Yard in 1661; to the building of 
H.M.S. Theseus, the Great Eastern, and other noteworthy inci- 
dents in the development of the shipbuilding trade on the Thames. 
Of the modern establishments, the paper contained interesting par- 
ticulars in regard to the Thames Ironworks, from which, in 1861, 
was completed H.M.S. Warrior, the first sea-going iron armour- 
clad in the world ; to Messrs. Samuda Brothers, where was built 
in 1864 the first ironclad turret ship—H.M.S. Prince Albert ; and 
to Messrs. Thornycroft’s and Messrs. Yarrow’s. The features of 
the chief vessels constructed by these firms were discussed, and 
the paper concluded with some observations on the processes 
involved in naval architure, and a description of the methods of 
launching. In the discussion which ensued Professor A. G, Green- 
hill, Messrs. Thwaites, Basil Joy, Perkins, Tennant, and others 
took part. 


* The Royal Commission appointed to inquire into the uniformity of 
railway gauges presented their report to Parliament on May 30th, 1840. 
t Words found written on one of the Great Western rails. 
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RAILWAY MATTERS. 


Tur new railway between Bromley and Nunhead was 
opened on Wednescay. 

T'uerE are now in Turkey 1500 kilometres of railways 
built, and 2000 kilometres under construction, or about to be 


commenced, 

Ir is proposed to make the viaduct over the river Taff, 
on the Great Western Railway system, twice its present width, 
carrying six lines of rails over it instead of two as at present. This 
extension is rendered necessary by the alterations in progress at 
the Cardiff station of the company, and to meet the requirements 
of the Barry Railway Company. 

Tue Taff Vale Railway Company, after making experi- 
ment with the electric light on two trains for two years, has given 
it up, and has adopted Pintsch’s oil gas system. The Government 
of Queensland has also adopted Pintsch’s system for the lighting 
of its railway carriages, and an oil-gas works is now being built 
at Brisbane, and 102 coaches fitted up. 


Tue Belgian State Railways have been given an 
appropriation of 54 million francs by the Budget for 1892, for the 
following purposes:—30 locomotives, 30 tenders, Westinghouse 
brakes, wheels for locomotives, 52 composite first and second-class 
cars, 70 third-class cars, 25 baggage cars, 60 box freight cars, tools 
and appliances at shops and stations, plant for electric lighting, 
compressed gasworks for car-lighting, and plant for car-heating 
by steam. 

Ir is stated that the South-Eastern Railway Company 
intend to offer a strenuous opposition to the passing of the pro- 
posed Waterloo and City Railway. It is very i but in the 
petition upon which this company will appear, the South-Eastern 
Company says that the proposed railway will be constructed prac- 
tically between the same points as those ‘‘ now efficiently” served 
by their existing line to Cannon-street. The South-Eastern 
Company seem to think that the South-Western Company ought to 
be content with a dog-in-the-manger policy concerning the public 
convenience in these parts. 


Tue Hudson River Tunnel, work upon which has been 
stopped for some time, has, the American papers report, had a 
mechanics’ lien for 26,550 dols. filed against it by S, Pierson and 
Sons, of London, contractors for the last two years. The sum of 
1,500,000 dols. was raised in London in 1889 for a continuation of 
work on the tunnel and expended ; and an attempt, it is said, is 
now being made to reorganise and obtain more money. About 
1600ft., out of the total length of 5600ft. for one tunnel, yet 
remains to be driven; and the only work now being done is in 
keeping up the air pressure to exclude water from the finished work. 


On Friday last a very remarkable accident happened 
on the Lawley-street Viaduct, near the Birmingham Station. The 
North-Western express, due at New-street from London at 4.55, 
and the Midland express from Carlisle, due at the same time, by 
some misunderstanding approached each other on converging lines, 
the two trains crunching each other’s adjacent s‘des until the Mid- 
land engine and train pushed the North-Western engine tender 
and guard’s van through the parapet of the Viaduct to the street 
nearly 40ft. below. One man was killed, two have since died, and 
ten others were more or less severely injured. We shall await the 
official inquiry for particulars, 


Tue Mexican State of Monterey seems to be making 
some rapid industrial strides. ‘Two foundries with a capacity of 
450 tons each, a soap factory, a furniture factory, two machine 
shops, a factory for the manufacture of brickmaking machinery, 
and one flour mill have been established within the last year, in 
addition to the new smelting works, which are the largest in the 
world, Two million dollars are now invested in smelting works in 
the State of Monterey, all of it being American capital. At the 
State of Satillo a distillery has been established. At Guaymas, 
Sonora, an establishment for packing and preserving oysters and 
shrimps began operations in January, 


Tue first sod of the Lancashire, Derbyshire, and East 
Coast Railway—commonly called the East to West Railway—is to 
be cut on Whit-Tuesday in Maynards’ meadow, Chesterfield, by 
Mrs, Arkwright, wife of Mr. W. P. Arkwright, of Sutton 
Scarsdale, one of the directors. The ceremony, which will be 
attended by the Duke of Newcastle and other influential people, 
will be followed by a luncheon in the Stevenson Memorial Hall. 
The Chesterfie'd people are taking a keen interest in the enterprise, 
which is certain to be of great importance to the ‘‘City of the 
Crooked Spire.” It will open up an entirely new line of country, 
“tapping” several fertile agricultural districts, developing 
commerce in new places, and creating fresh health resorts in billy 
localities hitherto inaccessible by rail. 


TxE comfort of an English railway-carriage compart- 
ment is admitted by the Railread Gazette, but with numerous 
qualifications. The Gazette says:—‘‘If you have good company, 
and can bribe the guard to keep out everyone not belonging to your 
own party, a first-class compartment in an English ‘ railway car- 
riage’ is a very agreeable and, indeed, luxurious place for a day’s 
journey. The seats are comfortable and excellently upholstered, 
and the privacy is pleasant, and it is often a comfort to be relieved 
from the coming and going of the restless spirits who wander up 
and down in an American train. But under most circumstances 
the privacy of an English compartment is really only imaginary. If 
you are obliged to share it with strangers, as you generally must, 
the publicity is actually greater than in the open American car. 
That is, you are under a direct and unmitigated scrutiny that is 
hardly possible in an American car. If the compartment is full, 
the juxtaposition of your fellow-travellers is close and probably 
offensive ; if there is but one other occupant, you are not at all 
sure of escaping an adventure before you come to your journey’s 
end, Crimes against the person which are impossible in American 
cars are not very uncommon in English carriages. 1lf English 
passengers are not protected, every man will have to travel with 
his chaperone, and every woman with a body guard.” 


Lonpon will soon grow stagnant and “impossible ”’ if 
the County Council succeeds in some of its desires. On Monday, in 
the House of Commons, in connection with the Great Northern and 
City Railway Bill, Mr. Pickersgill moved that it be an instruction 
to the committee on the Great Northern and City Railway, and the 
Central London Bill that they do insert a clause reserving to the 
London County Council bad tae to purchase the undertaking after 
the expiration of a limi eriod on terms similar to those pro- 
vided in section 43 of the feumnee Act, 1870. Mr. Whitmore 
hoped the House would not agree to the instruction. The accept- 
ance of such a ae Sea would endanger the of the scheme, 
because it would prevent the capital being subscribed. The Great 
Northern and City Railway, moreover, would not be merely a 
local line, but would supply a new terminus for the Great Northern 
system, and consequently it did not come in quite the same cate- 
gory as the other schemes, Mr. Kimber thought this proposal 
was made in the hope of controlling all the labour and suffrage of 
London, If the proposal before the House were agreed to they 
would certainly receive similar applications from large and small 
os towns, and would not be in a position to refuse them. 

ir, R. G, Webster observed that the London County Council was 
such a grasping body that one was always in a state of wonder as 
to what it would ask for next. If the demands of the County 
Council were acceded to in these railway matters there would be 
an end of schemes which would provide a great deal of remunera- 
tive employment to the working classes. The London County 
Council was a municipal cuckoo, It introduced no great schemes 
of its own, and tried to interfere with those of other people. The 
proposal before the House was quite unworkable, The resoluti 





NOTES AND MEMORANDA. 


Tue deaths registered last week in thirty-three great 
towns of England and Wales corresponded to an annual rate of 
19°4 per 1000. The rate varied from 8°7 at Derby to 27°5 at 
Sunderland, 


INTELLIGENCE from the district of Wels, in Upper 
Austria, announces that artesian borings, averaging 250 m., have 
revealed the presence of a deposit of odourless combustible gas, 
which, a Times correspondent says, may be used either for lighting 
purposes or as a motive power. 


Ir is stated that a form of ball-bearing has been applied 
to the spindles of textile machinery, and by its use it has become 
possible to run at enormously high rotative speeds. From 8000 
revolutions per minute is the speed usually attained, and even 
10,000. It is claimed that speeds as high as 16,000 can be reached. 


In London 2508 births and 1534 deaths were registered 
last week. The births were 102, and the deaths 59, below the 
average numbers in the corresponding weeks of the last ten years. 
The annual death-rate per 1000 from all causes was 188 In 
Greater London 3394 births and 1947 deaths were registered, 
corresponding to annual rates of 30°8 and 17‘7 per thousand of 
the estimated populatiun. 


In order to explain some physical phenomena which 
take place at the negative plate of a secondary battery, it has been 
assumed that lead has the power of absorbing hydrogen. MM. 
G. Neumann and F, Streintz attempted (Jour. Soc. Chem., Ind.) 
to put this assumption to the test of experiment under conditions 
similar to those existing in a secondary battery, but no trust- 
worthy conclusions could be drawn from the results, They then 
examined the behaviour of molten lead, and found that it has the 
power of absorbing 0°11 to 0°15 vol. of hydrogen. 


Numerovs attempts have been made to determine the 
sun’s temperature, and the results obtained range from 1500deg. to 
5,000,000 deg. The enormous differences that exist between the 
different estimates result from the fact that different laws have 
been assumed to represent the rate of radiation. M. H. Le 
Chatelier communicated the latest contribution to the subject at 
the meeting of the Paris Academy of March 28th. His experiments 
show that the intensity of the radiations emitted by an incan- 
descent body of which the emissive power is unity is expressed by 
the formula—I = 10°? T (3210 + T). The temperatures em- 
ployed range from 680 deg. to 1770 deg., and these, with 
the observed intensity of radiation, have been used to plot a 
curve, 


Tue Home Office mineral statistics of the United 
Kingdom for 1891 give the total value at the mines and works of 
the thirty-three different kinds of minerals which the country 
produces at £91,000,000, of which, in round numbers, coal con- 
tributed £74,000,000; stone £9,000,000, and iron ore £3,000,000. 
The habitat of the minerals is interesting. Arsenic comes 
altogether from Cornwall, Devonshire, and Glamorgan: aluminium 
from Northumberland and Worcestershire; cobalt and nickel ore 
from Flintshire; phosphate of lime from Bedfordshire and Cam- 
bridgeshire; plumbago from Cumberland. The quantity of silver 
obtained from lead ore produced from mines in the United Kingdom 
amounted to 279,792 ounces—value £52,534. The amount of 
silver bullion and specie imported last year was £9,315,598, while 
£13,060,866 was exported. 


A process for direct production of iron and other 
metals from their ores, by N. Lebiedieff, has been recently 
described in the Journal of the Society of Chemical Industry. 
The process consists in combining the oxides of the metals with 
strong bases either by fusing the finely-ground ore with potash, 
soda, limestone, dolomite, &c., or, as in the case of chromium and 
of manganese, by roasting a mixture of the ore and the above 
bases in a furnace, with access of air, the mass being repeatedly 
well mixed during the operation. The addition of sodium 
chloride or of saltpetre aids the process, Also some compounds of 
the metallic oxides with alkalis, such as the aluminates, can be 
prepared by a wet method. The fusion can be carried on either in 
blast furnaces, open hearths, or reverberatory furnaces. The 
— also described a process for the conversion of cast iron into 
steel. 


A NUMBER of years ago Herr C. Winkler published 
results— Deutsche Industriezeitung, 1877, page64—showing that with 
continuous use the losses in three spoons of different composition 
were as follows :—Silver spoon, per cent. per year, 0°403; alum- 
inium spoon, 0630; German silver spoon, 1006. The silver and 
aluminium spoons have been in daily use now for sixteen years ; the 
third spoon, however, has not been used with the same regularity. 
The loss during the sixteen years has amounted in the case of the 
silver spoon to 8°78 per cent., a result rendered too high by con- 
tinual polishing ; the aluminium spoon has lost 5°85 per cent., a 
result which may be taken as correct, since this spoon has been 
rubbed merely with a soapy flannel, as attempts at polishing were 
useless ; lastly, the loss in the case of the third spoon has amounted 
to 5°62 per cent., a result decidedly low, seeing that this spoon has 
not been regularly used. It thus seems evident that, as regards 
durability, there is not very much to choose between silver and 
aluminium, whilst German silver wears away more easily than either. 


In a paper on the ‘“Electro-motive Force of Gas 
Batteries,” Mr. G. Mr. Markovsky (Anz. Phys. Chem.) has given 
measurements of the E.M.F. developed in elements consisting of 
platinum wholly immersed in dilute, carefully boiled out sulphuric 
acid, and of platinum partially immersed in this liquid and 
agent exposed to an atmosphere of pure hydrogen and oxygen. 

is results are given as follows in the Journal of the Chemical 
Society :—The electro-motive force of a platinum plate in hydrogen 
against a platinum plate in gas-free sulphuric acid is 0°546 volt. 
When oxygen is substituted for hydrogen, the current is in the 
opposite direction and the electro-motive force is 0°372 volt. 
Electrolytic hydrogen, and hydrogen prepared from zinc and 
sulphuric acid, give the same value for the electro-motive force. 
The same thing holds for electrolytic and chemically prepared 
oxygen. The electro-motive force of an oxygen cell is diminished 
by the addition of platinum sulphate to the solution, whilst that of a 
hydrogen cell increases, the sum of the two remaining constant. 
The electro-motive force is independent of the density and 
temperature — up to 70 deg.—of the gas. Carbon electrodes 
behave quite differently from platinum electrodes. 


A RECENT number of the American Journal of Science 
contained an account of experiments on radiation of atmospheric 
air, by C. C. Hutchins. A stream of hot air was arranged so that 
it could be made to pass in front of one of the faces of a thermopile 
at a distance of 3 cm., and cause a deflection of a galvanometer 
needle, or the air could be discharged high above the thermopile, 
leaving it unaffected except by radiation from a large Leslie cube 
containing water at the temperature of the laboratory. There 
was no sort of agreement beteen measures made on eight different 
days to determine the absolute radiating power of a column of air 
one centimetre thick at a temperature near 100 deg. C.; but in an 
ordinary room and under average conditions the value came out 
= 0 000001133 + 0 00000000711 (¢-?'), where ¢-/?’ is the difference 
in temperature between the air and the cube.~ Tyndall’s result, 
that the radiation increases with the amount of moisture in the 
air, was confirmed, but no exact law of connection between the 
two was found. This is probably due to the presence of accidental 
impurities in the air employed. The increase of radiation proves 
to be proportional to the increase of temperature. There was a 
small increase of radiating power when sheets of air more than 
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one centimetre thick were used ; with sheets less than this thickness 


MISCELLANEA. 


ANOTHER association has been registered to take up 
inventions with a view to their development. It is called the 
_— Commercial Association, and has offices at 47, Holborn 
Viaduct. 


Tue Admiralty Pier having been transferred to the 
Dover Harbour Board, Mr. Edward Druce, M. Inst. C.E., who for 
many years bas held the position of resident engineer in charge 
of the pier under the Board of Trade, has retired upon a pension, 
and the maintenance of the pier has been placed under the care of 
Mr, A. T. Walmisley, the engineer to the Dover Harbour Board. 


AN extraordinary accident occurred on the 28th ult. at 
the Edgar Thompson Steelworks at Braddock, Pennsylvania. A 
Reuter telegram says a number of men were working on a 
travelling crane in the blacksmith’s shop when the boom came in 
contact with an electric light wire and cut through the insulation. 
Instantly the current passed down the iron framework of the 
crane. All the men at once fell to the ground insensible, and two 
of them were killed. 


THE western floods in the United States are now most 
serious along the Arkansas and Red rivers. The highest water- 
mark on the latter for forty years is reported from Shreveport, 
Louisiana. The Times’ Philadelphia correspondent says: ‘‘ An 
estimate made by the Bradstreet Agency of the losses caused by 
the flood, places the total throughout the whole region affected at 
32,000,000 dols” A loss in one year of £6,250,000 represents a 
great amount of engineering work that ought to be done. 


AT a meeting of the Sheffield Society of Engineers, 
held on Saturday evening at the Central Higher School, a very 
interesting lecture was given by Mr. W. H. Watkinson, M.I.M.E., 
M.1.E.E., on ‘* The Application of Electricity to several Industrial 
Purposes, such as Welding, Smelting, Cutting Metal Plates, &c.” 
The lecture was amply illustrated by practical experiments, 
rendered possible on a satisfactory scale by means of the complete 
electrical plant lately erected at this school by Mr. Watkinson and 
his students, and also by diagrams thrown on a screen by the oxy- 
hydrogen lantern. 


WE have received from Mr. Edward Stanford, Charing- 
cross, a Water Supply Map of the County of London, showing the 
boundary of the jurisdiction of the London County Council and 
the areas supplied within the county by the various water com- 
panies, distinguishing the areas under constant supply. The areas 
served by each company are distinguished by flat tints of colour, 
a dark shade showing the portion under constant supply, and a 
light shade the portion still under the intermittent system. In 
cases where two companies supply the same area it is tinted in 
bars of the colours assigned to each company. The map is most 
opportune in its appearance, and is excellently finished. 


At a meeting of the Mines Drainage Commissioners, 
held at Dudley on Wednesday, it was reported that the water 
flowing to the Commissioners’ engines in the Tipton district still 
continues gradually to decrease. The quantity pumped during the 
month is indeed nearly one million gallons per day less than the 
previous month. Mr. E. B. Marten, reporting on the surface 
works, stated that particulars had been obtained of five different 
low-lying areas in the Tipton district, where drainage and surface 
pumps might ve advantageously undertaken to reduce the area of 
surface below any natural outfall, which was now estimated at 
about seven square miles. Satisfaction was expressed at the nature 
of these arrangements. 


THREE fifteen-year-old patent applications of Thos. A. 
Edison for telephone transmitters were only issued about a month 
ago. The English patents, applied for after the American, had 
been examined, granted, gone to issue, run their term of fourteen 
years, and expired, before the American patents wereissued. This 


An American contemporary says:—‘‘It is a nice legal question 
whether these patents had not expired by limitation of law before 
they were issued. The courts will probably so hold. There is not so 
much ground for suspecting intentional and fraudulent delay in the 
interference proceedings, as there was with a certain patent, issued 
some months since, but they are as great a reproach to our patent 
practice and to the state of the law; and if upheld they will benefit 
the same Telephone Co., by perpetuating their monopoly.” 


Mr. Gro. De Haven, General Passenger Agent of the 
Chicago and West Michigan, is to make a historical] collection of 
railroad tickets for the World’s Fair. Persons having in their 
possession old, rare and curious tickets, time tables, &c., are 
requested to communicate the fact to Mr. De Haven. He will also 
be glad to receive information as to the existence of objects of this 
kind in public or private collections anywhere. Objects loaned for 
this exhibit will be shown in specially prepared cases, and will 
receive the greatest care, so that no damage can occur to them. 
General passenger and ticket agents throughout the world and 
manufacturers of tickets, says the Railroad Gazette, are invited to 
correspond with Mr. De Haven, as it is the intention to make the 
most complete exhibit possible of the tickets, passes, &c., used in 
all countries. Mr. De Haven’s address is Grand Rapids, Mich, 
U. 


Tur subway scheme suggested by Mr. H. H. Bridgman 
to facilitate the traffic at the Mansion House is likely to be car- 
ried out, free of expense to the ratepayers. Ata special meeting 
of the Commissioners of Sewers, held at the Guildhall on Wednes- 
day, a report of the Finance and Improvement Committee was 
unanimously adopted, recommending the proposal of the Electric 
Railway promoters to construct a central station underneath the 
open space in front of the Mansion House, Bank of England, and 
Royal Exchange, on condition that a series of public subways be 
constructed thereat at the sole expense of the railways. The 
Bills will therefore go before the Parliamentary Committee un- 
trammelled by any objections, under this head, by the City autho- 
rities. The accesses to the subways will be by means of stair- 
cases from the public way, descending about 8ft., at the corner of 
the Union Bank ; in front of the Royal Exchange ; by the London, 
Liverpool, and Globe Insurance Office ; by the side of the Mansion 
House ; at Mappin and Webb’s corner, and by the Safe Deposit 
building ; and will all communicate to a circular corridor 15ft. 
wide, embracing the several points mentioned ; lighted by elec- 
tricity. From this the station will be entered, and access gained 
to the railway level, some 60ft. beneath the surface of the street. 


On Saturday afternoon last, the first-class battleship 
Resolution, which, with the sister ship Revenge, and three armed 
cruisers, the Palmer Shipbuilding and Iron Company has built at 
their Jarrow yard for her Majesty’s Government, was successfully 
launched. This ship is exactly like the Royal Sovereign, illustrated 
in our last impression, and we therefore need not give particulars. 
At the lunch after the launch, Sir C. M. Palmer said :—‘‘The town 
of Jarrow was almost dependent on the prosperity of the works. 
It was gratifying, therefore, to know that they had the good will 
of her Majesty’s Government. The orders which had been 
entrusted to the firm by the Government, from 1854 to the present 
time, included 38 vessels, amounting to a total tonnage displace- 
ment of about 100,000 tons; 22 sets of engines, giving nearly 
100,000 horse-power. The total value of those orders amounted to 
the enormous sum of 34 millions sterling. The Terror was the first, 
and was the first floating battery built for the Crimean war. No 
other firm would undertake to get her ready for the storming of 
Cronstadt, and the Palmer Company built her in four months, the 
men working night and day in their enthusiasm.” The Resolution, 
like the Royal Sovereign and others, carries three anchors of 
115 cwt. each, one anchor of 54cwt., and one anchor of 42cwt., 
all of the ‘“ Improved Martin’s” type, specially designed for ships 
of war 
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TO CORRESPONDENTS. 
Registered Telegraphic Address, ‘‘ENGINEER NEWSPAPER, 
LONDON.” 


*," We cannot undertake to return drawings or manuscripts; we must there- 
fore request correspondents to keep copies. 

*,* All letters intended for insertion in Tuk ENGINEER, or containing ques- 
tions, should be accompanied by the name and address of the writer not 
necessarily for publication, but as a proof of good faith. No notice what- 
ever can be taken of y sc icati 

H T. N. (Broad Gauge Engines).—We shall endeavour to comply with the 
wisk you and many other readers have expressed. 

A. C, (Penarth).—You will find full descriptions of the Eiffel Tower lifts in 
THe ENGINEER for August 8rd, 1888, and July 19th, 1889. 

AMATEUR READER.—Multiply the area of the piston in square inches by 
the pressure in the cylinder, and by the number of feet passed over bu 
the piston in one minute, and divide the result by 33,000. The quotient 
is the horse-power. 


RAINBOW'S WATER RAISER. 
(To the Editor of The Engineer.) 
Sir,—Can you oblige me by telling me the name of the makers of 
Rainbow's patent water raiser, or the address of patentee. a. Bs Ws 
Coventry, June Ist. 











ATLANTIC RACING. 
(To the Editor of The Engineer.) 
Sir,—If your correspondent ‘ R ia” will examine his letter again 
he will see that he has quietly dropped one whole day in the performance 
of the Fiirst Bismark. Her best run was 503 miles. Pitot. 
Liverpool, May 31st. 


REDUCING BONES TO MEAL FOR AGRICULTURE. 
(To the Editor of the Engineer.) 

Sir,—I shall be obliged if any reader could give me the fullowing 
information :—What is the best method for reducing green bones into 
meal for agricultural purposes for consumers’ requirements? Should large 
bones be first crushed or cracked in a roller mili, then boiled to extract 
the fat and fibre prior to being passed to the disintegrator? Where can 
the entire plant be procured that will be within the reach of an ordinary 
tenant farmer, requiring 40 tons per year? T.0.8. 

Northampton, June Ist. 
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MEETINGS NEXT WEEE. 
ylumior Enoineerina Society. — Saturday, 1lth June, at 3 pm. 
isit the Works of the Patent Victoria Stone Company, Stratford. 
8 Lonpon Association OF FOREMEN ENGINEERS AND DRAUVOHTSMEN.— 
Perday, June 4th, at Cannon-street, at Ut rag Paper, ‘‘ Hydraulic 
ower in London,” by Mr. E. B. Ellington, M.I.C E., &c. 
: RoyaL Institution. —The Friday evening discourse, June 10th, at 
*P.m., will be given by Professor Dewar, M.a., LL.D., F B.S., -L., on 


Magnetic Properties of Liquid Oxygen.” Afternoon lectures next week, 
at 3 p.m Tuesday, Prefessor R. C. Jebb, M.P., Litt. D, on ‘Some 
Fs of Greek Poetry,” Thursday. R. G. Moulton, M.A., on “ Faust ” 
~ turday, Professor H: Marshall Ward, Sc D., F.RS.. F.L.8., on ‘Some 

odern Discoveries in Agricultural and Forest Botany.” Monday, June 
1th, at 5 pam. General meeti: g 
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THE DURHAM STRIKE, 


Tue Durham strike is at an end. The coalowners and 
the federated miners have accepted the mediation of the 
Bishop of Durham. A meeting was held at Bishop 
Auckland Castle on Wednesday. The official report of 
the interview is brief. It runs thus :—‘ In compliance 
with the invitation of the Bishop of Durham, the Wages 
Committee of the Durham Coalowners' Association 
yesterday proceeded to Bishop Auckland, and there met 
the Federation Board, the Bishop presiding. The result 
of this meeting is shown in the following resolution :— 
‘The Federation Board having offered explanations as to 
the establishment of a system of conciliation in the 
future which the Bishop of Durham recommends the 
owners to accept as satisfactory, and the Bishop, having 
strongly appealed to the owners, not on the ground of 
any judgment on his part of the reasonableness or other- 
wise of the owners’ claim of 13} per cent., but solely on 
the ground of consideration for the impoverished condi- 
tion of the men, and of the generally prevailing distress, 
to re-open the pits at a present reduction of 10 per cent. 
with the full expectation that wages will hereafter be 
amicably settled by the system of conciliation contem- 
plated, the owners yield to the Bishop’s appeal on these 
grounds, and assent thereto.’ ”’ 

The progress of events in Durham confirms in the 
strongest possible way the operation of the law that 
strikes are never successful on a falling market, and 
establishes the soundness of the opinion we have 
repeatedly expressed, namely, that if employers hold 
out for a fortnight the men are invariably beaten. The 
only possible end to the Durham strike was the defeat of 
the strikers. They refused to accept any reduction ; 
then they agreed to take 74 per cent. They refused 
arbitration; they have asked for it. At the outset the coal- 
owners demanded a reduction of 10 per cent. The men 
a fortnight since offered to accept that reduction; but the 
coalowners knowing that the strike has, for the time 
being, ruined the trade of the district, have insisted on 
13} per cent. This the men refused to accept, the last 
ballot showing 4425 votes for, and 33,451 against. The 
losses incurred by the men have been enormous, and even 
though work were resumed at once, weeks if not months 
must elapse before the strikers can find full employment. 
It is not a defeat, but a rout. The most tangible feature 
of the whole affair is the deplorable folly of the men. 
They ought to be quite as competent as their employers 
to know whether there was or was not a justification for 
the proposed reduction. They, or rather their leaders, 
asserted that there was no good reason why the price of 
coal should fall. It is now evident that they were 
completely mistaken. The coalowners have accepted 
enormous losses rather than give way. Why should they 
do this? It is not to be supposed that they would per- 
mit personal animosity or the spirit of warfare to in- 
fluence them to their own serious injury. To adopt the 
old proverb, it is simply absurd to suppose that they 
would ‘bite their noses to spite their faces.” The 
owners have consistently maintained that they could 
not sell coal save at a loss, unless wages were re- 
duced. The men did not believe the assertion. It 
would be worth while stating what were their grounds 
for incredulity. We have never seen anything in the 
way of well-grounded argument on the subject, and the 
progress of events has proved in the clearest fashion that 
the coalowners were right and the men wrong. From 
beginning to end the strike has been a dreadful blunder. 
It can scarcely fail to have been noticed by our readers 
that in spite of the enormous reduction in the production 
of coal and iron brought about by it, there has been no 
augmentation in the price of coal, and little or none in 
that of iron. The consumers seem to have got along 
quite well without the aid of Durham coal or Cleveland 
iron. Ifthe miners had been right in their conclusions, 
a rise in prices would have followed close on the heels of 
the strike. There can be but one conclusion. The 
leaders of the men have proved themselves to be utterly 
incompetent. The closest parallel is to be found between 
them and the generals who plunged France into a war 
with Germany, in total ignorance of the weakness of 
France and the strength of Germany. The people of 
France turned on their leaders and rent them. It remains 
to be seen whether the miners of Durham will mete out 
justice to the men whose incompetent blundering has 
had such disastrous results. 

A considerable section of the miners were for war to the 
last. It is worth while to consider what would be the ulti- 
mate end of the strike if it had been prolonged. Some80,000 
men with their wives and families, say in all 120,000 
souls, would be left without the means of subsistence. 
They would have to be supported in idleness by their 
fellow-workers or by the State. Either alternative repre- 
sents a condition of affairs which would only be tempo- 
rary. It could not go on for an indefinite period; by 
degrees, no doubt, emigration would take place. The 
strikers would leave Durham. But let us suppose that 
no emigration took place. Can it be imagined that the 
great coal seams of Durham would remain unworked ? 
Clearly not. Thousands of men would willingly do that 
which the Durham miners will not do. Would it be pos- 
sible to prevent them? We think not. Nobody of men 
has aright to arrest by force the production of necessaries. 
If the farmers of England banded themselves together 
and refused to permit the importation of corn into this 
country, themanufacturing majority would makeextremely 
short work of the agricultural minority. In like manner 
the time would come sooner or later when the coal seams 
of Durham would be worked whether the present strikers 
liked it or not. There is to be an international miners’ 
conference held in the Town Hall, Westminster, from the 
{th to the 10th of June, presumably with the object of 





preparing a constitution for an International Federation of 
Miners. The objects of the Federation are defined as 
follows :—(1) To bring together the mining nationalities 
of the world; (2) to limit the hours of underground 
labour to eight hours from bank to bank; (8) to obtain 
proper supervision and inspection of mines, including the 
right of workers to elect additional inspectors, such in- 
spectors to be paid by the State; (4) to recommend joint 
action on all international objects; (5) to organise power 
to enforce legal enactments; (6) to use all legitimate 
means to secure just contracts and fair treatment for 
persons in or about mines. It appears that the Federation 
proposed to takeno action with regard to the Durham strike 
other than continuing to contribute £3700 per week to 
the strikers. At the Paris Congress held in March there 
was a good deal of foolish talk about a universal strike. 
Concerning this it is enough to say that if the required 
unanimity of action could exist for even a week, we 
should have a manifestation of good feeling and unselfish- 
ness among the men of various nationalities such as the 
world has never yet seen. It is simply a dream, and 
gives no one any concern. But itis easy to see that if 
such a movement were successful the operation would be 
repeated, and so in a short time the production of coal 
for the world’s needs would be reduced to a very in- 
significant amounc; but the result would of course be 
that the demand for fuel would be reduced in like pro- 
portion by cessation of those industries which now use 
it. We have heard it stated that the Federation would 
be far too wise to push matters to such extremities, but 
this is an optimistic view of matters which will be shared 
by few. The progress of events in Durham shows 
very clearly that there, at all events, the men are in- 
competent to say what is and is not most conducive to 
their own interests. The not improbable result of an 
organised warfare between those who attempted to control 
the supply of coal to the world, and the rest of mankind 
would bea real and short-lived war. In the United States, 
for example, there has been hand-to-hand fighting before 
now ; and extremely short work indeed has been made 
of those who attempted to prevent others from doing that 
which they refused to do themselves. Examples of this 
kind would be easily followed in other countries; and the 
recalcitrant miners would find all too soon that they had 
not only the mine-owners against them, but the world. 
They would simply be brushed aside. The miners believe 
that there is some royal road to the determination of 
prices. The men of Durham have been rudely undeceived. 
They are placed now in possession of the truth that cir- 
cumstances are stronger than trades unions, however 
powerful. The only bright spot about the whole trans- 
action is found in the statement that a Conciliation 
Board is to be established, the working of which ought 
to prevent strikes in future; but months must pass before 
the Durham coal trade assumes its old proportions, and 
losses have been inflicted and endured which are simply 
irreparable. 


THE SOLIDIFICATION OF PETROLEUM. 


Ir is some time since we devoted an article to the ex- 
position of the various methods at present extant for 
solidifying petroleum for whatever purpose the product 
might ultimately be required. We then pointed out that 
whatever claim for consideration a process for the solidi- 
fication of petroleum might possess, that of novelty in 
principle was entirely untenable, and such methods as 
came before the public with credentials from one or other 
source of authoritative dicta could only do so on the 
ground that the particular means employed exhibited 
some variation from those which were sufficiently well- 
known to have almost earned the right to be termed 
classical. 

When dealing with the question of the solidification of 
petroleum, it must always be remembered that there are 
at least two distinct uses to which the solidified product 
can be put. The larger and more important, from the 
engineer’s point of view, is the solidification of petroleum 
in order that it may be used as fuel for all those purposes 
to which coal is now applied; while the second, smaller, 
humbler, but quite possibly—at least at present—more 
remunerative, is the incorporation of petroleum together 
with some sort of ordinary soap to form a detergent, 
more or less efficient according to the skill with which 
its ingredients are united, and more or less attractive 
according to the advertisements that have been lavished 
on it and the artistic merit of the coloured wrapper in 
which it is contained. The whole matter has been 
recently dealt with in an article compiled by Professor E. 
Donath, and appearing in a late number of our contem- 
porary the Chemiker Zeitung, in which many facts 
sufficiently well-known to those conversant with the 
subject, but hitherto widely scattered and difficult of 
access, are recorded. Asis usual in these cases, a clear 
understanding can only be attained when the chemical 
composition of commercial petroleum is considered. 
Until a few years ago the stock text-book notion was 
that petroleum consisted essentially of a mixture of the 
series of hydrocarbons known as “ paraftins,”’ which may 
be translated by the aid of such remnants of “classical ” 
education as are left to most busy men, by the two words 
‘inert bodies.’ They are, in fact, self-centred substances, 
and should accordingly be entitled to respect in a com- 
munity, the feebleness of whose units is only excelled by 
their eagerness for mutual support. This idea has now 
to be considerably modified. Besides the paraftiins, there 
are present members of a series of hydrocarbons named 
olefines, distinguished by the possession of unsatisfied 
yearnings as marked as thoseof the dilettante demagogue, 
and in addition to these are present bodies indistinguish- 
able at a glance from the last named, but rendered 
zomparatively respectable by the absence of those indis- 
2riminate affinities that beset their congeners, namely, 
naphthenes. 

It is extremely doubtful whether the first person who 
set to work to obtain a solid product from mineral oils 
was aware of all or even any of these facts. It is far 
more probable that he simply considered the material 





480 


THE ENGINEER. 


JUNE 3, 1899. 








before him as an “oil,” and straightway proceeded to 
make soap from it. Such a proceeding is of course 
intrinsically absurd, and the goal aimed at can only be 
attained by transforming the unsaponifiable hydro- 
carbons of which mineral oils of all kinds consist, into 
corresponding acids by some process of oxidation, a 
method considerably less simple than that of merely 
making soap by boiling alkali and oil together. Never- 
theless it can be done, and may, in trained hands, prove 
commercially possible, but it must be sharply differentiated 
from the plan of emulsifying mineral oils by the aid of a 
small quantity of pre-formed soap, to which we have 
referred on a previous occasion. 

We lay particular stress upon the possible solidification 
of petroleum by the oxidation of a portion of the oil to 
acids capable of yielding true soaps, and the subsequent 
emulsification of the rest of the oil by means of that 
soap, because there are already methods for solidifying 
petroleum, to which public attention is being drawn with 
a vigour that may be supposed to compensate for any pos- 
sible lack of candour, which pretend to effect this desirable 
result in far less comprehensible ways. We had occasion 
to refer, in the article of which we have made men- 
tion more than once, to the Chenhall process for 
solidifying petroleum for use as fuel, which was then 
being exploited by the Solidified Petroleum (Pioneer) 
Corporation, and is still apparently in the act of under- 
going the same process of advancement. Quite lately a 
trial was made before a number of press representatives 
and others interested in what would be, if substantiated, 
a useful departure, the object of which was to show that 
solidified petroleum was a more efficient fuel than coal. 
From the information collected by our representative on 
that occasion, we can only characterise the trial as 
useless in the extreme. A boiler of highly unusual 
pattern was employed, and nothing was known con- 
cerning the quality of the “coal” save that it could, 
without dangerous exercise of the imaginative faculties, 
be called by that honoured name. It seemed scarcely to 
have entered the heads of the representatives of the 
Corporation to inquire what the evaporative efficiency 
of their fuel was; indeed, sundry of those in authority 
seemed to be possessed by the haziest ideas as to what 
was meant by “‘ evaporative efficiency.” Moreover, the 
trial fell between two stools—it was too coarse for a 
laboratory experiment, and too small to rank as a prac- 
tical one in steam raising. But the discussion of the 
precise calorific value of a fuel of this description is 
beside the question when doubt still exists as to the 
commercial possibility of effecting solidification cheaply 
and with certainty. A remarkable degree of reticence 
has been displayed throughout the career of this 
patent. The filing of the complete specification 
has been purposely delayed until the full legal limit 
reckoned from the day of application. The stereotyped 
exc ise on these occasions is, of course, that foreign patents 
ure pending, and that they will be imperilled if the gist 
of the English patent be prematurely disclosed. The 
cogency of this attitude on the part of any patentees can- 
not be gainsaid, but it is equally evident that when things 
are in this state of transition, it is scarcely yet time to 
endeavour to induce people with large interests to guard, 
to embark in they know not what. To buy a pig in 
poke is proverbially foolish, and to purchase petroleum 
with an unknown “ chemical” in it hardly less a proof 
of folly—if the word may be pardoned. The air of 
mystery which surrounds what is probably a very simple 
matter, becomes fatuous when it is remembered that it 
is scarcely ever impossible to obtain a sample of a sub- 
stance seeking indiscriminate publicity, and that there 
exists quite a number of worthy gentlemen skilled in 
chemistry, to whom it would be child’s play to examine 
such a product, and indeed to turn it inside out. We 
would undertake to obtain the information ourselves if it 
were worth while, which it assuredly is not. We have 
dwelt at some little length on this particular case, because 
we are convinced that, in the first place, petroleum can 
be solidified; in the second, that it may be solidified 
cheaply ; in the third, that the solidified product would 
prove useful; and lastly, that to induce people of weight 
to go seriously into the matter, the whole process must be 
above board, and be shown to be rational in its principle 
and practicable in its execution. 
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PUMPING UNDER DIFFICULTIES. 


Ix a reinote part of the South of Spain there has lately 
been accomplished by the skill and resources of Englishmen 
an engineering feat, the seeming impossibility of which 
renders it well worthy of record. Near Herrerias, in the 
province of Almeria, there are a great number of valuable 
silver and manganese ironstone mines. Owing to blasting 
too near the river bed, one of them, named the Santa Matilde, 
close to the river Almanzora, had become flooded, and the 
pervious nature of the ground caused a similar catastrophe 
to several neighbouring mines. The Santa Matilde, having 
an area of four acres and a depth of 52ft., has now most 
successfully been pumped dry, and will shortly be in full 
working order. No less than three different public companies 
had previously attempted this, but without success, although 
they spent enormous sums of money. As a further conse- 
quence .of the successful pumping operations in the Santa 
Matilde mine, the neighbouring mines have been drained, 
and work will shortly be resumed in them. Messrs. W. H. 
Allen and Co., of York-street Works, Lambeth, London, 
supplied the machinery, consisting of five under-type semi- 
portable compound twin engines of 120-horse power, working 
with 140]1b. steam pressure, and driving five of their well- 
known centrifugal pumps by belting, the total capacity of 
the pumps being equal to 3400 tons per hour. Messrs. Allen 
had taken the greatest possible care in the construction of 
this machinery, and there is no doubt the ultimate suc- 
cess of the undertaking was entirely due to this, coru- 
bined with the energy and intelligence exhibited by the 
engineer, Mr. John Carpenter, of Hammersmith, who 
superintended its erection and working. The total weight 
of the machinery was between two and three hundred 
tons, many of the pieces weighing somewhat over 
twelve tons, and the transportation of this heavy plant 





from the coast was a task of considerable magnitude, the 
distance from the mine to the Bay of Palomares—the nearest 
point—being about three miles. The methods which Mr. 
Carpenter adopted to overcome the numerous difficulties that 
he encountered in this work were cleverly worked out. 
As may be imagined, it was an exceedingly difficult operation to 
land the whole of the engines, boilers, cases, &c., on a shore 
of fine sand of great depth by means of surf boats, without 
the aid of any cranes or similar gear, but nevertheless this 
was safely carried out without the loss of a single article. 
On reaching the shore, shear legs had to be erected and the 
machinery transferred to some old wagons which had been 
lying on a disused railway on the plains between the shore 
and the river Almanzora. This railway having been repaired 
the trucks containing the pumping machinery were drawn by 
mules and bullocks as far as the river. The river had now to 
be crossed, notwithstanding that it is a quarter of a mile 
wide in the flood season. <A log bridge was constructed of 
the timber sent out, with a railway over it, and by this 
means the machinery was safely conveyed across. A very 


\ steep hill with sudden descent had now to be traversed, and 


this was perhaps the most difficult part of the work before 
getting the machinery on to the site. Over this hill the 
whole of it had to be dragged by mules and bullocks along 
a track such as may be found in a quarry. This obstacle 
overcome, the machinery was landed and erected at the foot 
of the hill on the other side, a suitable foundation being 
obtained by levelling part of the hill. Owing to the shifting 
nature of the ground, as the water receded in the mine, 
the pumps, pipes, and everything of heavy weight had to 
be piled or suspended. After getting down to the second 
lift it was found that the water was coming into the mine 
very fast, due to the exceedingly porous nature of the 
gravelly soil between the river andthe mine. A pile dam had 
therefore to be made for a distance of 300 yards, and a wall 
built the whole length of this portion of the mine. In spite 
of this and many similar hindrances, the transport and 
erection of this stupendous work was complete in the exceed- 
ingly short period of three months, and the mine pumped 
out to the bottom, an apparent phenomenon taking place as 
the four acres of water disappeared rapidly from view before 
the work of the pumps. The centrifugal pumps were of 
special design, so as to be capable of withstanding the heavy 
work of continuous pumping, and for this they proved most 
suitable. The engines and boilers also could not have been 
better chosen. They fulfilled in every respect the required 
conditions without the slightest hitch, under the very severe 
strain to which they were subjected, and notwithstanding the 
fact that the boiler feed-water was impregnated with impuri- 
ties, and of such a hard character as is almost unknown in 
this country. 


WATERWAY IMPROVEMENTS ON THE CONTINENT. 


THE transport of merchandise over the waterways in this 
country is, unfortunately, not so cheap or so expeditious as 
it might be, and the industrial community has begun to 
protest vigorously against the practical suppression of the 
canals by the railway companies. Upon the Continent the 
drawbacks of inland water transport are not so serious, and 
as the canals are nearly all under the control of the State, 
or in the hands of bodies who have no interest in the rail- 
ways, the facilities for inland navigation are improved in 
every possible way. In many instances there are no tolls 
whatever levied upon the canals, and in others the charges 
are merely nominal. Consequently the amount of traffic 
along the canals and rivers is rapidly increasing, until now 
the quantity of merchandise entering and leaving Paris by 
waterway is more than a third of that conveyed by rail. 
There is, however, a great deal yet to be done before the 
canal system can attain to perfection. The system is so vast 
that much time and expense are necessary to keep the canals 
in proper order, and in many parts they have so far 
deteriorated that transport can only be effected with care and 
difficulty. With a view to consider the various means for 
improving the canals, an International Congress will com- 
mence its sittings in the Palais de l’Industrie, Paris, on the 
21st July. The previous Congresses have been held as 
follows :—Brussels, in 1885; Vienna, in 1886; Frankfort, in 
1888 ; and Manchester, in 1890. After the Congress there 
will be two excursions, the first to the canals in the Nord, 
and the ports of Dunkerque and Calais; and the second to 
the canals in the centre, the Sadne, and the Rhone. Among 
the questions that will be considered at the Congress will 
be the means of feeding the canals, and several matters will 
be brought forward that have not been discussed at any 
previous meeting. Attention will also be given to the 
strengthening of the banks with a view to allow of more 
rapid transport, and to the storage of water that can be 
used, not only for the canals, but also for irrigation and for 
industrial purposes. It is also expected that some definite 
decision will be come to with respect to the more rapid 
towage of boats, as well as upon many other points, such as 
the width and depth of the canals, the best material for 
effecting transport, and the administration of the waterways. 
A question of the greatest importance to France itself will 
be an improvement to the port of Paris. The capital is the 
greatest port of France, having a traffic of something like 
six million tons a-year; but as regards facilities for loading 
and unloading and storage, Paris is behind any other com- 
mercial town in Western Europe. The docks, magazines, 
elevators, and other material to be found on the wharves are 
wholly inadequate. Some years ago the Municipal Council 
rejected a proposal to erect extensive warehouses at the 
Arsenal, upon the plea that they themselves had resolved 
upon undertaking a similar work. Nothing, however, has 
yet been done, though the Municipal Council are now asking 
the State for a concession of the quays on either side of the 
Seine, with a view to provide them with the necessary 
installations. At the same time they have quite given up 
any idea of improving the Arsenal basin, which is really the 
best situated of any for the concentration of shipping. Con- 
sidering the millions of money that have been spent upon 
installations at the principal inland ports of Germany, Paris 
is giving serious attention to its requirements as one of the 
first ports of Europe, and it is likely that, as the result of the 
forthcoming International Congress, the Municipal Council 
will put in hand the important schemes that they have had 
in mind for so long a time. 


THE UNDERMANNING OF THE INDIAN TELEGRAPH DEPART- 
MENT. 


WHILE it is certain that there can be no course more likely 
to prove fatal to financial success than a first establishment 
in excess of probable wants, it is equally certain that if—after 
extended experience—any public system of service be exposed 
to interruption by an unwise parsimony in such a respect, 
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even worse economical results must be anticipated. Yet, to 
judge from complaints appearing in the Indian papers, it is 
much to be feared that this latter lapsus is to be dreadeg 
with regard to the telegraphs of India. The use of these jn 
that country, as with ourselves here at home, is now one 
of the necessities of daily life; and no doubt residentg 
therein would be almost as greatly inconvenienced as we 
should be, were the working of their telegraphs hampered } 
the want of required supervision. Yet, if the facts alleged 
by our contemporaries there may be accepted as such, jt 
appears to be within measurable distance that a great inter. 
ruption to the service may soon have to be looked forward to, 
By a recent decision, leave of absence may now be granted to 
one-fifth of the personnel of the staff of superior officers, [To 
a liberal percentage of leave among these, working as the 
have to do under the most trying conditions of climate ang 
service generally, few, we should imagine, would be likely to 
object ; but it must be incumbent to insure that the cadre of 
the staff would remain equal to all demands upon it 
even when such a condition is granted. Now, the Indian 
papers assert this not to be the case, and after quoting 
facts in support of their assertion ask, ‘“ How is the 
work to be done?” The statement is made that 
out of eighty-four officers there are eight now on fur. 
lough, and that there exist besides seven vacancies to be 
filled up, while ten more are further anticipated by early 
retirement, there being in addition eight officers who are 
returned as absentees from one cause and another. Taking 
the issue from these figures, our contemporaries state that 
by the end of May there will be of the total staff of eighty. 
four officers nineteen men on leave, besides seven actual 
and three prospective vacancies, making a total absenteeism 
or reduction in the staff of twenty-nine. These figures are 
sufficient of themselves to represent a serious state of things; 
but, as is pertinently asked, what may in addition be ex. 
pected should there occur any serious outbreak of illness 
among the ofticersleft ; working, as these do, under conditions 
of severe exposure, liable in their journeyings on duty to 
come into contact with disease-infected populations? It 
cannot be confidently felt that some such further reduction 
of strength may not have to be faced, and, as we have 
asked, in such a case, how is the work to be carried on? 
It would certainly appear that either the strength of the 
existing staff must be materially added to, or else that the 
proportion of men entitled to claim furlough must again 
be restricted. The latter course, for many good reasons, we 
should regret to see adopted. It would, indeed, involve an 
injustice which would certainly prove to be the worst 
economy in the long run. It behoves the Indian Govern. 
ment, therefore, to take immediate measures for adding to 
the number of men at its disposal, and as we have recently 
reported that the Indian telegraphs are paying well, there 
would seem to be no adequate reason why this course should 
not at once be followed. 


GENERAL TWEEDIE’S BULLET. 

GENERAL TWEEDTE has designed a bullet which may meet 
a want. The newsmall-bore bullet has been found to pass 
through living animals in less sensitive parts without their 
being apparently aware that they had been struck at all. 
This is due to the combination of high velocity and small 
diameter. In war the object is to disable men, and this is 
often more effectually fulfilled by wounding than by 
killing, because a wounded man at the moment causes more 
embarrassment to his corps than a dead one, and is equally 
disabled for the time. If the wound, however, is one that 
hardly makes its existence known, the immediate object 
may not be answered. A savage especially would despise 
a wound of this character. If the bullet strikes bone 
the effect is different, because bone splinters terribly 
under a blow at a high velocity; but for what are 
called flesh wounds the small bore is ‘‘nowhere.”’ General 
Tweedie’s bullet has a mantlet or case, which is closed at the 
base and open at the head, the mantlet ending about half way 
between the shoulder and thepoint. The result is thaton impact 
the head spreads or ‘“‘ mushrooms” so as to make the bullet, 
after having the advantage of a small diameter in flight, to be- 
come on impact practically one of large bore, the main differ- 
ence being that the energy consists more in velocity and less in 
weight than was the case in an old large-bore ball. It is 
said also to be much more efficient against thin iron or steel 
plate for the same reason, namely, that it makes a much 
larger hole, and to act particularly well in oblique impact. 
It will of course suggest itself to our readers that this must 
hold good only for plate which is completely outmatched by 
the bullet. The projectile which does not set up must here 
as elsewhere possess superior powers of penetration in the 
measure in which it retains its form. Probably General 
Tweedie would argue that the perforation of thick plate is 
not the normal object for which a bullet is designed, and 
that steel bullets should be used for such work, and we 
should be inclined to agree with him. However, the actual 
value of bullets on service is best investigated practically by 
experiments made by experienced officers. It appears to us 
that General Tweedie has a good prima facie case made out. 
We have certainly heard the objection raised against the 
small bore for some time past, and his bullet seems to meet 
it fairly. We hope that this bullet will be tried. 


THE ENGINEERING EXCHANGE, 


Tue Engineering Exchange seems now to be launched, and 
the lines on which it is to be worked definitely settled. On 
Tuesday its formal inauguration and opening took place in 
the premises of the Jerusalem Shipping Exchange, and in the 
evening a dinner was given; which at the same time com- 
memorated the opening of the Engineering Exchange and 
the removal of the Jerusalem Shipping Exchange to its new 
and ample quarters in Billiter-street. An arrangement 
has been made under which the new home in Billiter- 
street is equally that of the two Exchanges, and mem- 
bers will have the facilities which usually characterise 
membership of an Exchange, coupled to some exten 
with the advantages of a lunching club, inasmuch as 
arrangements have been made for lunch on exchange days, 
namely, Tuesdays, the meeting hour being twelve o'clock. 
The new Exchange has done well to join the old and well- 
known Shipping Exchange, membershipof the former consti- 
tuting virtual membership of the latter. There seems to be 
a widely-spread belief among engineers in the City—to some 
extent also held by engineers in Westminster and elsewhere, 
but more especially by engineering merchants—that the 
methods of business in Exchanges are not only suitable for a 
large proportion of all the commercial engineering affairs, 
but that many advantages may accrue as results of 
the freedom of intercourse and facility of meeting for those 
engaged in different branches of engineering and manufac- 
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tures, and of merchants requiring engineering assistance and 
roducts. A large working committee has now been formed, 
and every necessary arrangement made for the conduct of 
the new Exchange. There seems to be good promise of wide 
support. At the dinner on Tuesday evening Sir Albert 
Rollitt, M.P., presided, and his experience as Chairman of 
the London Chamber of Commerce adds weight to the 
remarks which he made concerning the commercial import- 
ance of the new Exchange, and its association with the old 
one, Which was established in 1625. The Jerusalem Exchange 
js thus one of the oldest of the existing establishments of 
this country, and was the origin of the Bank of England, 
the Hast India Company, and many other great and successful 
ventures; and it is hoped that the new Exchange may be 
equally successful in its association with the old and 
influential. 
UNITED STATES NAVAL ENGINEERS. 


Tur Naval Committee of the United States Senate has 
unanimously passed a Bill, No. S 1289, to confer actual rank 
on the engineer officers of the United States Navy, in lieu 
of the relative rank which they hold at present; and 
radually to increase their numbers to meet the development 
of the United States Navy. This Bill appears to be the result 
of the strong representations made to the Secretary of the 
Navy by Commodore Melville, the engineer-in-chief, of the 
insufficiency of the present numbers of the engineer staff on 
poard the United States vessels of war. But the general 
opinion of the executive or line officers of the United States 
Navy appears also to be strongly in favour of the increase of 
the engineers’ staff, and a corresponding decrease of the 
number of marines on board, if we may judge from the 
opinions expressed by Commander Wadleigh, U.S.N., and 
others in the discussions at the United States Naval 
Institute, at Annapolis, on Lieutenant Fullam’s paper on 
“The System of Training and Discipline required to pro- 
duce Efficiency, &c.,” and Niblack’s prize essay on “ The 
Enlistment, Training, and Organisation of Crews of our New 
Ships.” This subject has been further ventilated by a paper 
by Mr. George Quick, formerly of the English Navy, on ‘‘The 
Organisation of Naval Engineer Forces,” which has been 
published in the ‘“* Proceedings”’ of the United States Naval 
Institute for April last, in which paper proposals are made 
for the withdrawal of all marines from sea-going skips, and 
for the introduction of skilled mechanics well drilled to the 
use of arms, to do duty alternately as “ guard "’ and engine- 
room party. 








LITERATURE. 
The Diaries of Sir Daniel Gooch, Baronet: with an Intro- 
ductory Notice by Sir TuHropore Martin. London: 


Kegan Paul, Trench, Triibner, and Co. 1892. 


Ix accordance with the wishes of the late Sir Daniel 
Gooch this little volume has been published. He desired 
that a number of extracts should be compiled from his 
diaries, such as would best illustrate the principal events 
of his life. He was born in 1816 in the village of 
Bedlington, Northumberland, and was educated at 
Horton, another village about four miles distant. The 
adventures of his schooldays are recalled with considerable 
gusto, and one feels glad to learn he was by no means a 
model boy. Apparently he was also amisogynist in those 
days. One afternoon he and some of his companions 
met some young girls in a neighbour’s, and with great 
want of gallantry ordered them instantly to begone. This 
peremptory request was laughed at, and one girl opening 
her mouth conveniently wide for his purpose had a small 
frog, which he had held concealed in his hand, placed 
in it by young Gooch. She declared she had inad- 
vertently swallowed the reptile, and then fled in the 
utmost disorder. Another school escapade came near to 
having a tragical ending. A few of the boys had instituted 
a game of hanging, and a certain boy by his own most 
foolish consent, was hung up whilst the rest looked on, 
and enjoyed his contortions; but hearing the bailiff 
coming everybody fled, leaving the unfortunate little 
wretch suspended by his neck. Providentially the bailiff 
saw what had happened, and cut the rope just in time to 
save his life. 

Sir Daniel Gooch had from childhood shown a strong 
bent for mechanics, and when fifteen years old he left 
school and commenced work in the foundry of the 
Tredegar Ironworks, Monmouthshire. The labour of this 
department was heavy, and soon proved too much for 
the strength of the young lad, and it was thought advisable 
to place him at the lighter work of pattern-making. 
From one pattern-maker in particular he received great 
kindness and much valuable instruction. This kindness 
was never forgotten, and the following charming passage 
shows how gladly the great engineer availed himself of 
the opportunity of showing the old workman his apprecia- 
tion of those bygone services :— 

Iam glad to feel that I have since that time had it in my 
power to return some of his kindness by giving him employment at 
Swindon, where he has beenfor agreat many years respected by all 
his fellow-workmen. He is now, in 1867, a very old man and not able 
to do much, but he is very sensitive about his ability to do as much 
ashensed todo. Poorold Jonathan! J shall feel as though I had 
lost an old friend when it pleases God to take you. We worked 
much together at Tredegar. 

Whilst working in the pattern-maker’s shop Sir Daniel 
had a narrow escape of being crushed to death. He had 
been repairing the valves of the blowing engine, and was 
just about to leave the cylinder, when to his dismay he 
saw the piston in motion. There was barely time to 
creep into the square valve-chamber at the bottom before 
it descended to within an inch or two of his head. But 
before another stroke could be made the alarm was given, 
the engine was stopped, and he was released from his 
perilous position. His wages at that time amounted to 
9s. a week, and what a capitalist he felt when he one 
day left the pay-table with £6—the earnings of four 
months—in his pockets. ‘I did not think there was so 
rich a person in the world. Oh, those first feelings of 
life once passed never to return again with equal earnest- 
ness.” In 1834 he left Tredegar, and went to work at 
the Vulean Foundry, Warrington, and here obtained his 
first insight into locomotive practice, under Mr. Robert 
Stephenson. Subsequently he spent a year in the 


again returned to Messrs. Stephenson, this time to the 
firm’s works at Gateshead, Newcastle. It was here, 
curiously enough, that he first became impressed with the 
desirability of a wider gauge than the standard of 
4ft. 8hin., so uncompromisingly adopted by his chief. 
Having to prepare the drawings of some Russian engines 
for a 6ft. gauge, he was much struck by the facilities 
which the width between the frames afforded for the dis- 
posal of their machinery, and ever after believed that the 
narrower standard now universally adopted was an 
inadequate one. By a strange coincidence two of these 
Russian engines—which had not left this country, owing 
to the financial difficulties that Russia became involved 
in about that time—were purchased by the Great 
Western Railway Company. 

He became the Great Western locomotive superinten- 
dent in 1837, a post he retained until 1864. Perhaps no 
locomotive superintendent before or since has ever been 
asked to take charge of such an extraordinary and hete- 
rogeneous collection of engines as he was on first entering 
the company’s service. Some had 10ft. driving-wheels, 
and boilers with less than 400 square feet of heating 
surface—it seemed not improbable that they would be 
unable to move even themselves. Several more were 
constructed on Harrison’s patent, and had their machi- 
nery and boilers on separate carriages. The performances 
of these latter engines did not at all come up to the expec- 
tations of their designers, and they ended a brief career 
on the scrap heap. When the Great Western Railway was 
opened as far as Maidenhead there were only seven 
engines that could be depended on for service, including 
the North Star and the Morning Star—two of those 
engines originally intended for Russia, but which were 
now altered for running on the 7ft. gauge. 

When I look back at those times, it is a marvel how we escaped 
serious accident. It was no uncommon thing to take an engine out 
and look for a late train that was expected ; and many times have 
I seen the train coming, and reversed the engine and ran back out 
of its way as quickly as possible. What would be said of such a 
mode of proceeding now? The failure of so many engines made 
the directors very anxious, and they called on me, apart from Mr. 
Brunel, to make a report on each engine. I had hitherto done all I 
could to get them into working order, and had reported to Mr. 
Brunel alone as my chief ; but the directors having called on me to 
make a separate report, I felt I was placed in a great difficulty, as 
I could only tell them what I believed to be the facts. I, however, 
had no choice, and had to make this report ; in which [ condemned 
the construction of the engines. This alarmed the directors, and 
obtained for me a rather angry letter from Mr. Brunel. I will, 
however, do him the justice to say that he only showed it in his 
letter, and was personally most kind and considerate to me, leaving 
me to deal with the stock as I thought best. His good sense told 
him what I said was correct, and his kind heart did me justice. I 
was shortly after, with his full consent and support, instructed to 
prepare designs for the future stock, of which it had become 
necessary to order a large quantity. These drawings I took great 
pains with, giving every detail much thought and consideration, 
and the result was the designs for two classes of engines—one with 
a 7ft. driving wheel, 15in. cylinder, and 18in. stroke, and another 
with a 6ft. wheel, 14in. cylinder, and 18in. stroke, both with 
ample boiler-power; and I may with confidence, after these 
engines have been working for twenty-eight years, say that no 
better engines for their weight have since been constructed, either 
by myself or others. They have done, and continue to do, 
admirable duty. Advantage has been taken of new cylinders 
being required to give them an extra inch in diameter and 4in. 
more in stroke, and expansion gear has been added. In other 
respects the engines are the same. . No sooner was the 
Great Western cpened than a strong party amongst the sbare- 
bolders was organised in Lancashire and the North condemning 
the broad gauge, and they appointed Mr. Hawkshaw, then an 
engineer in Manchester, and Mr. Nicolas Wood, of Newcastle-on- 
Tyne, to report upon it, for which purpose they required a great 
many experiments to be made, had instruments for testing the 
deflection of the road, &c. They appointed Dr. Lardner to 
conduct the experiments for them, and the doctor's calculations 
were little more reliable in the matter of the power and speed of 
the locomotive than they had been with regard to the Great 
Western steamship crossing the Atlantic. (The Doctor had proved 
—to his own entire satisfaction at any rate—that the Great 
Western could not carry coals enough to cross the Atlantic.) 
He said the North Star could only at forty-five miles per hour 
draw a load of fifteen tons. I tried her the next day, and took a 
load of fifty tons. A meeting of the shareholders resulted in the 
defeat of the opponents of the broad gauge by 1647 votes. 

The broad and narrow gauges met in 1845, and the 
struggle for supremacy commenced. A petition was pre- 
sented to her Majesty praying that a Royal Commission 
might be appointed to inquire into the working of the 
different railways throughout Great Britain, with a view 
to recommending some uniform gauge for all subsequent 
railroad extension. This petition also contained a clause 
to the effect that all existing railways might, if possible, 
be brought into uniformity of gauge. A Commission, 
known as the Gauge Commission, was appointed, and even- 
tually decided on a standard of 4ft. 83in. for all future rail- 
road extension, but declined to interfere with the existing 
broad gauge companies. Whilst the Gauge Commissioners 
were sitting, experimental trains were run on the rival 
gauges, and the cost of haulage and speeds obtained 
were accurately noted and reported tothem. It may 
be said without fear of contradiction that no narrow 
gauge engine successfully competed with the Ixion, which 
was employed for the broad gauge trains. But for all 
that, the defeat of the broad gauge party was almost in- 
evitable; not so much on the merits of their case, perhaps, 
as on the enormous preponderance of the mileage of their 
opponents; and for every mile they could produce a 
witness 1n their favour. To the public the contest was 
of unmixed advantage. Speeds increased by leaps and 
bounds, and on the Great Western, at any rate, at once 
reached a point which was to remain a record for half a 
century to come. The Great Britain, the first of the 
celebrated broad gauge express engines, was built at this 
time, and hauled a train weighing 100 tons from Padding- 
ton to Bristol at an average speed of 62 miles an hour, 
including a stop at Swindon—an altogether unprecedented 
performance. It was built just after the contests had 
come to an end. “Had we had this engine ready in 
time for the gauge contests,” writes Sir Daniel, on page 63, 
‘““how different the results would have been, though I 
don’t suppose it would have altered the report.” (The 
report referred to is that of the Gauge Commissioners.) 

In 1859 Sir Isambard Brunel died, and an affectionate 


diaries: “‘ By his death the greatest of England’s engi- 
neerswas lost. . . . The commercial world thought 
him extravagant, but although he was so, great things 
are not achieved by those who sit down and count the 
cost of every thought and act. He was a true and 
sincere friend, a man of the highest honour, and his loss 
was deeply deplored by all who had the pleasure to know 
him.” The continuous train of misfortune and disaster 
which seemed by some fatality to follow the Great 
Eastern almost from the time her keel was laid, clouded 
his last years and probably shortened his life. But could 
he have lived to see this noble ship accomplish the 
hitherto impossible task of laying an Atlantic cable, he 
would have known that his last, and in some respects 
his greatest conception, had not been in vain. 

Sir Daniel Gooch severed his connection with the 
Great Western Company in 1864, and at once devoted 
his whole attention to laying a cable between England 
and America. The Great Eastern was now in the hands 
of the bond-holders, of whom he was one of the largest. 
She had never paid as a passenger ship, and the company 
owning her had been wound up, all the original capital 
having been lost. The bond-holders put her up for sale by 
auction. Three of them, Sir Daniel Gooch, Mr. Brassey 
(afterwards Lord Brassey) and Mr. Barber intended to 
bid up to £80,000 for her themselves. To their great 
surprise she was knocked down to them for £25,000 
only. A new company was then formed for working her. 
At this time also, the Telegraph Construction Com- 
pany was floated to manufacture and lay a cable 
across the Atlantic. Sir Daniel Gooch was a large share- 
holder and a director in this concern, and it appeared 
to him that the Great Eastern would be admirably 
adapted for this purpose. By his advice she was 
chartered by the Telegraph ConstructionCompany. The 
cable was manufactured and stowed on board, and to Sir 
Daniel, who accompanied her, was entrusted the 
responsibility of seeing it successfully laid. He fully 
recognised the enormous difficulties of the undertaking; 
it had been attempted before in 1858, and the attempt 
had failed, and many people considered it an impossibility. 
However, all went well for a time; but when success 
seemed within grasp, from some unknown cause the 
cable snapped in deep sea, and the “1865” cable was a 
failure. The disappointment was a bitter one, but with 
that indomitable energy and perseverance which had 
distinguished the man, he set himself to accomplish the 
same task the next year. Every possible precaution was 
taken to prevent a recurrence of the previous disaster, 
and at last success crowned his efforts. What a scene 
of triumph it was when the shore end of the “ 1866” 
cable was successfully landed at Newfoundland. 

They—the old cable hands—held it up and danced round it, 
cheering at the top of their voices. It was a strange sight, nay, a 
sight that filled our eyes with tears. Yes, I felt it not less than 
they did. I did cheer, but I could better have silently cried. 
Well, it is a feeling that will last me all my life. It will be one of 
those thoughts that will assist to bring peace to my mind when 
other matters trouble it. 

On the return voyage, after numerous failures and 
infinite trouble and difficulty, they succeeded in recover- 
ing and splicing the cable of 1865, and thus two lines of 
cable communication were established between the 
United Kingdom and America. For these great achieve- 
ments, so easy in the telling, but only carried through in 
the face of almost insuperable obstacles, he was made a 
Baronet, a fate which, he naively observes, he had never 
considered was in store for him. In the mean time the 
affairs of the Great Western Company had fallen to 
a very low ebb. To him, who had served them so 
long and so well, they now looked to rescue them from 
the ruin which seemed imminent. Sir Daniel Gooch 
was unanimously elected chairman in 1866, and during 
the next thirty years of his office a gradual improvement 
took place in their finances; and in 1889, the last occasion 
on which he presided in the chair, he had the satisfaction 
of being able to announce a dividend of 7} per cent. 
But his health was now failing him rapidly, and on 
August 16th, 1889, his long and well-spent life came to an 
end. 

Suchis the brief outline of a singularly successful career. 
The volume, in which his own story is told very modestly 
in less than 200 pages, contains little of a technical nature, 
and will certainly appeal to a large number of readers 
outside professional circles. He has left behind him a 
spotless reputation, and a memory that will remain dear 
to all who have ever had the privilege of knowing him. 
In the highest sense of the term he was a great man, 
for his character was as admirable as his gifts were 
brilliant. 
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cranks and counterweights are omitted. Their faces are turned 
flat, with the inside edge rounded as in a rail. The four friction 
brakes which provide the load for the supporting shafts, and 
which are shown in position, were desi on the —— 
developed by Professor GeorgeI. Alden, The details of the brake 
design under consideration will be given further on, but it is 
important to state here that the principle as developed by 
Professor Alden provides extensive rubbing surfaces of cast iron 
and copper. Excessive wear is prevented by thorough lubrica- 
tion. The intensity of the brake action is controlled by water 

ressure, by which means the rubbing surfaces are brought 
into contact more or less intimate; and the heat evolved is 
carried off by water circulation. It will be seen that there is 
no prevision for weighing the load at the brakes, where, 
instead of a weighted lever, anchor rods are used to secure the 
case of the brakes to the foundation. The entire load shows 
itself at the dyna t ted with the draw-bar of 
the locomotive. The water supply for the brakes is given 
by a 3in. pipe. It passes first a balanced valve A, around 
which there is a bye-pass controlled by valve B. From the tee C 
the pipe is branched for the several brakes, 2}in. piping serving for 
two brakes, and 2in. for each individual brake. Valves D are 

rovided in the supply pipe for each brake, so that any one may 
be entirely cut out or have its action modified to any desired 
extent. ‘The water from each brake is returned by a separate pipe 
toa point E, where valves are provided, by which the amount of 
water allowed to pass each brake is regulated. The water flows 
from these valves in an open stream, and is finally discharged into 
the sewer. The water pressure within each brake is indicated by 
one of four gauges. The balance valve A has its spindle connected 
with one of the levers of the dynamometer in such a way that its 
position is controlled by the pull, or if backing, by the push exerted 
vy the locomotive. Thus, suppose the locomotive is in motion and 
the outlet valves at E adjusted to allow the passage of water 
enough to keep down the temperature of the brakes, and suppose 
the pull of the locomotive is such as will bring the weighted lever 
of the dynamometer to its mid-position, then there will be a 
definite opening of the balanced valve, and a definite water 
pressure within the brakes will result. If, now, for any reason the 
weighted lever falls, there will be a corresponding increase in the 
opening of the balanced valve, and hence an increase of water 
pressure within the brakes, The greater pressure will result in 
greater resistance to the moving of the supporting wheels, and 
hence in a stronger pull of the locomotive on the dynamometer, 
and this increased pull will tend to lift the weighted lever again. 
similarly, if for any reason the pull of the locomotive is sufficient 
to raise the lever beyond its central position, the balanced valve 
will respond by reducing the water pressure within the brakes; 
the tractive force of the engine will decrease, and the dynamo- 
meter lever will fall. When, therefore, it is desired to increase the 
load on the locomotive, it is necessary only to place the additional 
weight upon the lever of the dynamometer, and the corresponding 
increase in the load is furnished automatically by the brakes. By 
a proper adjustment of the bye-pass valve B the lever may be 
wade to stand exactly in its central position. 

The traction dynamometer is made up of a system of levers. 

The first lever in the system, shown by dotted outline at G, 
has a direct connection with the locomotive draw-bar. The last 
lever, shown at H, carries an ordinary weight-holder. The whole 
arrangement is such that, whether the engine moves ahead or 
aback, the stress is transmitted by the draw-bar, and its value is 
shown by the weight necessary to balance the lever H. The 
dynamometer levers are carried A a heavy framework, which is 
well secured to the locomotive foundation and to surrounding parts 
of the building. The eharacter of the framing is but imperfectly 
shown by the drawings. While the draw-bar is the caly active 
agent by which the horizontal movement of the locomotive is 
controlled, there is ample provision of chains and buffers to check 
any excessive movement which may chance to occur. Above 
the levers of the dynamometer, a floor is laid which chiefl 
serves the purposes of a tender. It gives room for a tonk 
from which the locomotive injectors draw their supply and 
for the storage of a limited quantity of coal. Connected with 
the water tank is a glass gauge I, and above the tank is a weigh- 
ing barrel through which the tank receives its supply. Scales 
for weighing fuel are also given a place onthe ‘tender floor.” The 
three counters at J are connected respectively with the rear-driving 
axle and to each of the two supporting shafts, These give a ready 
means for determining the speed of the engine and the per cent. of 
slip between the drivers and their supporting wheels, The tell-tale 
at K shows the position of the locomotive relative to the support- 
ing wheels. The board a is fastened to the locomotive, bm con- 
sequently moves with it ; the rod | is connected at one end to an 
iron column as a os and at the other end to the pointer d. 
This pointer is pivotted to the board a at e, so that any backward 
or forward movement of the locomotive is greatly multiplied by a 
similar movement of the lower end of the pointer d. A tangent 
wheel and screw are provided at L, for the purpose of turning by 
hand the forward re rome shaft ; and hence the engine, when- 
ever it may be desired to do so—as, for example, for convenience 
in valve setting. When not in use, the screw may be disengaged. 
_ The truck wheels of the engine rest upon light rails, which are 
fixed at the level of the laboratory floor and extend in front of 
the engine a distance sufficient to allow the whole machine to be 
moved forward off the supporting wheels, whenever the latter 
may need to be taken out for repairs, A Sturtevant 44in. x 6%in. 
steam blower located above the engine but not in pipe connection 
with it, removes from the room everything that is given out of the 
locomotive stack, without changing, materially, the draught con- 
ditions under which the locomotive is worked. The cylinder cocks 
and the over-flow pipes from the injectors are all in loose connec- 
tion with the sewer. The discharge from the overflow pipes may 
be directed into weighing barrels. The boiler is in pipe connection 
with the fixed boiler which supplies steam for the general purposes 
of the laboratory, so that the locomotive may be used to supply 
steam to other apparatus, or the fixed boiler may be used to supply 
the locomotive. In the latter case the locomotive boiler is drained 
by means of the steam trap M; which, by keeping the boiler free 
from water, allows all its parts to be at the same temperature. The 
greater convenience attending the use of the fixed boiler, makes its 
use desirable when problems are studied which affect only the 
mechanism of the engine. 

The supporting shafts are of hammered iron. The bearings for 
these shafts are 8in, in diameter and 16in. long. Each bearing is 
fitted to a cast-iron plate 14in. by 36in. by 2in., which plate in turn 
is carefully bedded upon the oak timbers. The whole is made 
secure by four bolts passing through the bearing plate and timber. 
. The Alden friction brakes which supply the load to the support- 
ing shafts, and hence to the locomotive itself, are shown in detail 
on page 482, They were designed and constructed with the con- 
sent of Professor Alden, to whom the writer is indebted for many 
courtesies, 

The cast iron moving disc K is keyed to the supporting shaft— 
not shown—and hence turns with it. The power of the locomotive 
is transmitted by the supporting wheels and shaft to the disc, on 
either side of which are light copper plates L, which form a part 
of the enclosing case, The sides M of this case have bearing on 
the hub of the moving disc, and are connected around their outer 
edges by the distance ring N, and by through bolts—section C D. 
The copper plates, already referred to, are clamped at their outer 
edges between the sides of the case and the distance ring N. At 
their inner edges the joint is made by means of wrought iron rings, 
secured by closely-spaced machine screws tapped into the case. 
The copper plates are thus held very near to the moving disc, but 
they are not necessarily in absolute contact with it. Between the 
copper plates and the sides of the case are annular spaces P, within 
which water may be circulated. It will be seen that the case with 
its co) per plates is quite free to revolve upon the hub of the cast 





pressure in the annular spaces P will force the light copper plates 
against the moving cast iron disc; that, as a result of this contact, 
there will be a tendency on the part of the case to turn with the 
cast iron disc, and that if this tendency be overcome by an outside 
resistance, power will be absorbed. This, in brief, is the action of 
the brakes. The case in the present instance is prevented from 
turning by anchor rods connecting it with the foundation. 

The circulating water enters at the opening Q, passes from the 
annular space on this side of the case to that on the other side 
by eighteen gin. holes through the copper plates and the distance 
ring—section E F—and is finally pons each ar at the opening R, 
sufficient water being allowed to pass to carry away the heat 
resulting from the friction. To prevent the water pressure within 
the brake from spreading the sides of the case, the rings S are 
fitted over a feather to the bub of the moving disc, and are held 
to their place by nuts which screw up to a shoulder. When the 
brake is in use, all clearance space between the copper 
plates and about the moving cast iron dise is filled with 
oil. The distribution of the oil is secured by thirty-two 
radial grooves on each face of the cast iron disc, and by a 
spiral groove extending from the inner edge to the circumference 
of the rubbing surfaces of the disc, with a pitch of about 4in, The 
entire rubbing area of the cast iron disc is thus split up into sur- 
faces, the length or breadth of which in no case greatly exceeds 
4in. The spiral oil-way gives these surfaces a position such that 
in passing a given point on the copper plate their alignment is 
continually changing, which fact, it is believed, greatly assists in 
the distribution of the oil. The radial grooves also give rise to a 
slight pumping action, by means of which the oil may be kept in 
circulation between the circumference and centre of the brake. 
Provision for this circulation is made: the oil passes the valve and 
piping a from the highest point in the brake, and is received by 
the tilter can, and is thence delivered to the centre of the brake. 
The filter can also serves the purpose of a supply reservoir, and 
always contains surplus oil when the brake is in action. This 
circulation helps to maintain the oil at a uniform temperature, 
subjects all parts to the same service, and gives a ready means 
for detecting any defect which may arise in the lubrication of 
the brake. 

As preliminary to the design of these brakes, some experiments 
were made ona 2lin. disc brake while driven at speeds varying 
from about 300 to 450 revolutions per minute, from which experi- 
ments it appeared that lubrication could be maintained with 
certainty under a water pressure of 40 1b. per square inch, and 
this pressure was adopted as the maximum to be used in the 
design of the larger brakes herein described. It also appeared 
that the apparent coefficient of frictiont varied from 2-7 per cent. 
to over 4 per cent ; depending largely on the viscosity of the oil 
used, and upon the temperature of the brake. It was thought 
that 3°5 per cent. would be a safe coefficient for moderate speeds, 
and this factor was accordingly used. It was also decided to use 
four brakes in preference to two, 

The locomotive drivers are 63in. in diameter, and the sum of the 
moments about the two driving axies when the engine is exerting a 
tractive force of 16,000 1b.—assumed to be maximum—is therefore 

63 
nate 2x2 
wheels are of the same diameter with the drivers, is the moment 
under which the brakes on the supporting shaft must work, Each 
of the four brakes, therefore, must be capable of acting under a 
moment of 10,500 foot-pounds, The disc of the brakes constructed 
is 56in. in diameter. The area in effective contact with the copper 
plates on either side is represented by an annular surface having 
its outer radius equal to 28in., and its inner radius equal to 10in. 
These dimensions, in connection with the assumed coefficient of 
friction and the assumed maximum water pressure, give a cal- 
culated moment slightly in excess of the required 10,500 foot- 
pounds, 

The traction dynamometer is shown. By referring first to 
the main lever A, the following description will be seen to apply. 
This lever is supported by a round steel pin which connects it with 
the cast plate, and which in turn is securely bolted to heavy 
timbers, forming a part of the framework behind the locomotive. 
The round rod is an extension of the locomotive draw-bar, and 
the pull, or push, of the locomotive is exerted along the line of its 
axis, Stress is transmitted from this rod to the blocks by 
nuts; the fit between the nuts and the blocks being spherical 
to allow slight changes in the direction. The blocks are 
connected with the short arm of the lever A by the round 
steel pins and the long arm of this lever is engaged by the 
hook, which is free to move within the link. To illustrate 
the action of this part of the dynamometer, let it now be 
assumed that the pull of the locomotive on the draw-bar is 
ahead, that is, in the direction of the upper arrow; then the stress 
on the draw-bar will result in a tendency to raise the hook, and 
the lever B with its weight will serve only as a counter-balance to 
the lever A. But, if it be assumed that the locomotive is working 
aback, that is, that the stress in the draw-bar is in the direction of 
the lower arrow, the long arm of the lever A with the hook will 
tend to fall. The other motion in this direction, however, is soon 
arrested by the link, which by virtue of its connection with the 
lever B rises and falls, until it engages the check nuts; these are 
thus made a means of transmitting the stress to the hook, which 
as before will move upward, while the shackle at the upper end of 
the hook is entirely free from stress, It will thus be seen that 
whether the locomotive is working in forward or in backward gear, 
its tractive force is made manifest by an upward movement of the 
hook, from which point two simple levers complete the dynamo- 
meter. The amount of lost motion between the check nuts and the 
link is very small. The direction of the lever C, which connects with 
hook, is at right angles with that of the lever A, its purpose being to 
bring the last lever D of the system out from behind the locomo- 
tive. The lever D carries a weight holder arranged to receive twenty 
10 1b, weights. The ratio of the whole system is as 1 to 100; each 
weight, therefore, that is balanced at the weight holder represents 
a tractive force exerted by the locomotive of 1000lb. A small dash- 
pot, not shown, is attached to the last lever D. The lever C has 
depending from ita light rod, which controls the balanced valve B 
in the pipe supplying the brakes with water. By means of this 
valve, as previously described, the load on the brakes is made to 
vary automatically with the position of the last lever of the dynamo- 
meter. The locomotive while in motion may be given a final adjust- 
ment to its place on the supporting wheels by means of the nuts on 
the draw-bar. 


= 42,000 foot-pounds, which, since the supporting 








COAL MINING IN GEORGE ELIOT’S COUNTRY. 


THE name of George Eliot--that gifted and versatile authoress— 
whose real name, by-the-bye, was Mary Ann Evans, is a household 
word with lovers of fiction. Almost within sight of her birthplace, 
sinking operations of great interest and importance are now being 
carried on. From time immemorial coal has been got on the 
Arbury estate by the owners, the Newdegate family, whose 
mansion is within a short distance, but out of sight, of the new 
sinkings. Some ten years ago a company was formed to work the 
coal on the estate, the trading name being the Griff Colliery Com- 
pany, Limited, its meetings being held in Manchester. 

Besides the new sinkings, there are at present five shafts, vary- 
ing in depth from 130 to 160 yards, Two shafts are used for 
drawing coal, two for pumping, and one for ventilation. There 
are three seams of coal, all of which have been extensively worked, 
viz., the Two Yard, the Slate Coal, and the Seven Feet Seam, but 
at the present time only the Slate Coal is being worked, the out- 





+ By apparent coefficient of friction is meant that factor which is 
obtained by assuming that the entire moment of the brake is due tu the 
friction between the rubbing surfaces of the moving disc and the copper 


ut from the prahsie being about 750 tons per day, and about 
50 men are employed. 

There are also in connection with the colliery extensive brick and 
pipe works, turning out a large quantity of excellent bricks, &c. 

nthe spring of 1891 the company decided to sink new shafts on 
the further side of the estate and near the South Lodge, and 
accordingly the work was put in hand, the first sods being turned 
in the early summer of 1891. Two shafts are being sunk, spaced 
twenty-four yards apart from centre to centre. The downcast 
shaft is 14ft. diameter, and the upcast 1lft. diameter. The pit 
head gears, which are very substantially made in timber, are 
erected complete for the upcast and temporarily for the downcast. 

The boilers, of which aon will be six, are 30ft. long by 8ft. 
diameter, of the Lancashire type, and three are already connected 
up, so that there isan ample supply of steam forall purposes, The 
sinking was commenced with two temporary winding engines of the 
semi-portable type, whilst the permanent winding engines were 
being completed. The sinking of one shaft is kept a little in advance 
of the other, with aview to draining the water to the lower one. The 
measures passed through vary from the usual soft coal measuresto the 
hardest rock, principally of a blue gray colour. At a depth of 
twenty yards from the surface, water, equal to about 100 gallons 
per minute, was met with ; this was overcome by means of a small 
direct-acting ram pump, and tubbing having been successfully put 
in, the water was shut out and the sinking proceeded, till at a 
depth of about forty yards more water was reached, amounting at 
first to about 160 gallons per minute, and gradually increasing as 
the sinking proceeded. 

It was then decided to try direct-acting pumps, and accordingly 
two American duplex pumps were hung in the shaft, also a Man- 
chester make of pump, and one by a London firm, and these for a 
time kept the water down, when suddenly an enormous feeder of 
water was tapped in the downcast shaft, estimated at 1200 gallous 
per minute, which immediately suspended further operations, and 
in about an hour and a-quarter filled up the shaft to within ten 
yards of the surface. It was then decided to abandon the duplex 
pumps and to try a pattern of sinking pump made by Messrs. 
Joseph Evans and Sons, of Wolverhampton, aud two of these 
were chosen and put in the upcast shaft, which they very soon 
cleared of water, and allowed the sinking to again proceed through an 
average quantity of water of about 500 gallons per minute. Finally 
it was also decided to place two still larger Evans pumps and one 
smaller one in the downcast shaft. On these five Evans pumps 
the work of coping with the water depended; one or two of the 
old pumps being kept in the shafts as a standby should the Evans’ 
pumps be stopped for any cause, such as changing buckets or 
valves, re-packing, &c. Pulsometers were also tried, but owing to 
unfavourable conditions their use was found to be impracticable. 
The Evans pumps are of the well-known vertical Cornish direct- 
acting type, with Tonkin’s patent steam cylinder valve motion, which 
is operated without tappets or lever motion of any kind, and solely 
by the action of the steam itself. The water cylinders are fitted with 
brass ring pistons, and the water valves are Evans’ patent rotating 
rubber disc type. The edges of these latter are serrated diagonally, 
and thus are caused to partly rotate on their centres by the water 
impinging on the serrations as it passes through the gratings. 
This simple device causes the wear to be distributed equally over 
the faces, and it also has the effect of sweeping off any obstruction, 
such as chippings of rock and stones, always more or less present 
in sinking operations. 

The arrangement of the pipes and the method of slinging the 
pumps is exceedingly ingenious and efficient. No timber or 
attachments to the sides whatever are used in the shafts. Each 
pump, together with its steam, exhaust, suction, and delivery pipes, 
is slung from the pit heading by a separate chain. The pipes are 
all of wrought iron with flanged joints, and run in lengths of about 
15ft. The slinging chains are provided every 6ft. with long links, 
to enable the whole to be easily attached and re-attached to the 
headgear as the sinking proceeds. At intervals of about 15ft. the 
three pipes, viz., steam, exhaust, and delivery, are braced 
together by means of astrong cross bar of wrought iron, to which 
the pipes are attached by staple bolts. Thus the pipes are sup- 
ported and steadied mutually, and lie snugly against the side of 
the shaft. 

There are at the present time four pumps in the larger shaft 
and two in the smaller, each complete with its own pipes, notwith- 
standing which ample room is left for sinking operations and wind- 
ing the spoil out, &c. Each pump is provided with a light wrought 
iron sliding suction pipe, made to slide 8ft., strongly lagged outside 
with wood and wrought iron bands, in order to protect it from the 
effects of shot firing in the bottom. A strainer of ingenious con- 
struction is also provided to each suction pipe, and it is worthy of 
remark that hitherto no accident from shot firing has occurred to 
any of the suction pipes or strainers. The various details for 
slinging and supporting the pumps and pipes have been worked 
out by Mr. E. F. Melly, the manager of the company, and Mr. 
Andrew Mawby, the engineer, and every precaution has been taken 
toinsure a satisfactory result. At one timea volume of waterequal to 
1100 gallons per minute was being pumped from one shaft and over 
600 gallons from the other. Some of the Evans pumps have run 
without stopping for periods of seven weeks at a stretch, at an 
average piston speed of 150ft. per minute, often increased to 180. 
The lubrication of the pumps is effected from the surface, the 
lubricators being fixed to the steam pipes at the bank, and the 
steam itself being made the vehicle for the conveyance of the lubri- 
cant to the steam cylinders. 

At the present date the sinking under these great difficulties has 
been carried to a depth of 58 yards, or through about 18 yards of 
heavily-watered strata ; a bed of strong bind has been reached, on 
which a wedging curb has been laid and one shaft already tubbed 
off. The water has kept following the sinkers down and keeps at 
nearly the same quantities, it being now about 250 gallons per 
minute at the upcast and nearly 1000 at the downcast. One of 
the unexpected difficulties lay in the fact that the strata between 
the two pits appears not to have allowed the water to pass freely, 
so that although the upcast was throughout from four to six yards 
ahead, yet the water at the downcast was four times as great. 

To those engineers who have been accustomed to see sinking 
operations carried out by means of the old cumbrous lifting sets 
with huge surface engines, tee bobs and spears, the lightness and 
handiness of the present arrangement would commend itself, 
whilst the cost is actually less; in addition to which the pipes and 
tackle can all be used up subsequently in the ordinary work of 
the colliery. One set of chain blocks to each pit heading only 
is required, suitable eye bolts being provided to hang them in posi- 
tion over each pump, the same eye bolts afterwards taking the 
main slinging chain when the weight is lowered off. It will be 
seen that as there are no fixings in the shaft there is no danger of 
losing any of the pumps, they can be drawn out even though the 
pit was full of water. 

In spite of the disadvantage of the wear and tear on the bucket 
type of pump in use, causing renewals of rings, packing, &c., and 
occasional re-boring of barrels, it is, however, considered by the 
officials of the colliery that the bucket pump has on the whole been 
as good and much cheaper than the ram type of pump, which 
would have cost twice as much, and necessitated stronger hanging 
tackle on account of its greater weight. The lowering of the 
pumps and putting on fresh pipes every four or five yards entailed 
of course some delay, and it was found best to keep only one set 
of men—that is three shifts—who changed from one pit to the 
other as occasion required. In this way a moderate progress was 
made at both pits each week. 








THE mail train from Agram to Brod was struck by a 
cyclone at the Nowska Railway Station on Tuesday evening. A 
Reuter’s telegram says :—‘‘ Two carriages of the first and second- 
class were lifted into the air, and precipitated down the embank- 








iron disc; or if, as in practice, the case is at rest, the disc may 
revolve freely within it. It will be seen also that water under 


plates. Since there are other rubbing surfaces, it is clear that the appa- 
rent coefficient of friction is larger than the actual coefficient. 


ment. The other carriages were completely smashed, twenty 
passengers were injured, and several are in a critical condition,” 
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LETTERS TO THE EDITOR. 
(We de not hold ourselves responsible for the opinions of our 
correspondents. ) 





LOCOMOTIVE HISTORY. 

Sin,—Having during the past five-and-twenty years devoted 
very much time to the collection and examination of locomotive 
drawings and details, I can most fully confirm the remark con- 
tained in your article—page 447—that ‘‘nothing is more difficult 
than to write or obtain accurate locomotive history.” To a great 
extent this is due to the fact that in the early days of railways a very 
similar set of names was adopted by the different lines and various 
makers; for instance, there was a Rocket, a Comet, a Samson, a 
Goliath, a Vulcan, an Atlas, a Liverpool, on almost every line. In 
the course of my researches | found particulars that between about 
1830 and 1847 there were seven Comets, twenty-two engines named 
Atlas, and fifteen Liverpools. 

The first engine which Mr. Bury ever built forany line he always 
named ‘Liverpool;” the second was always ‘“‘Bury;” Messrs. 
Tayleur and Co, always named the first ‘‘ Vulcan.” 

Another difficulty is that several locomotive makers built a trial 
engine upon their own system or patent, and obtained the per- 
mission of certain companies to give it a trial on their lines ; in 
some cases the companies afterwards purchased the engines, in 
others they did not. I have an instance of a trial engine built by 
a maker, and after being tried on no less than five lines, it was 
taken back to the works, altered or almost rebuilt, a new name 
put on, and after trial on two lines it was purchased. In this case 
I happen to have the maker’s private number which was given 
upon the drawing and upon the engine itself, otherwise it will be 
seen it would have been almost impossible to have traced its 
history. 

Upon page 449 last week a drawing is given of one of 
Stephenson’s long-boiler engines of 1842. Upon comparing it 
with a drawing I have, I find that it agrees in the most minute 
detail with the engines placed at that date upon the North Midland 
Railway. It also had the “link motion,” which Howe had just 
invented. About the year 1846 the trailing wheels of this class 
were moved to the back of the fire-box. The second diagram, 
page 449, shows Stephenson’s engine of 1846. An engine similar 
in every respect was built at that time for the London and North- 
Western Company—southern division—and it was also lent fora 
few trial trips upon the Midland Railway. All the engines of this 
type were towards the close of the year 1846 provided with an 
additional pair of small wheels behind the fire-box, and thus 
became eight-wheeled locomotives. Several long-boiler engines on 
eight wheels were placed upon the North-Western Railway, one of 
which is illustrated in ‘‘ Our Iron Roads ” (Williams, 1852). 

I am, of course, aware that it has been claimed that the Great 
Western Company was the first to have eight-wheeled passenger 
engines, the Great Western having been built April, 1846; but, as 
a fact, some of Stephenson’s long-boiler engines had been pro- 
vided with an extra pair of trailing wheels as early as the year 
1844. It should be remembered that in the year 1846 there were 
no less than 150 long-boiler engines in use—some on six, some on 
eight wheels—upon lines in this country and on the Continent, all 
very similar to the diagrams given by you—page 449. 

Upon page 456 the Great Western Company’s North Star is 
illustrated, but bearing date 1842. It has always been understood 
that the North Star was built in 1837, and it would be interesting 
to know if there is any ground to suppose that this was not sc. 

The engine which was No. 150 in the books of Stephenson was 
North Star upon the Great Western Railway. Wood, on “ Rail- 
ways,” is therefore perfectly correct when he says No. 150 opened 
the Great Western Railway, and he gives the dimensions in a table 
following page 352. 

Whishaw, in his book “ Railways,” 1840, gives, page 15, a list 
of Great Western engines, and places North Star as No. 1, and 
with driving wheels of 7ft. diameter, date 1837. The Russian 
locomotive, which is illustrated on page 447, has driving wheels of 
about 6ft. diameter, and therefore cannot be the North Star or 
No. 150 to which Whishaw and Wood refer. 

The Russian engine, page 447, is almost exactly similar to dia- 
grams of Stephenson’s standard engine of 1836, but with a wider 
gauge. Wood, on “ Railways,” 1838, plate XI, XII., illustrates 
Just such an engine. 

It was stated, page 427, that a model of the celebrated Liverpool 
of 1848 is preserved at South Kensington Museum. Unfortunately 
this is not so. The model is simply that of a small 7ft. Crampton, 
gy ond Msp beth. CLEMENT E, Stretton, C.E. 

[The date of the North Star, as we first published it, is given as 
1837. Weare notat all certain, however, that it assumed the precise 
form illustrated at that date, a fact which our correspondent seems to 
have grasped, and for that reason we have altered the date to 
1842,—Ep. E.] 





Sir,—In your third article on ‘‘ The Conversion of Gauge on the 
Great Western Railway,” reference is made to the apparently 
contradictory evidence which exists concerning those engines which 
the company obtained from Stephenson—the North Star, amongst 
the number. Sir Daniel Gooch tells us in his ‘‘ Diaries” that this 
engine was designed by him for Russia, whilst working under 
Stephenson ; but, in his evidence before the Gauge Commissioners, 
the latter asserts that it was one of a number intended for service 
on an American line ; nor did Sir Daniel contradict him, though he 
was expressly invited by Stephenson to correct the statement if 
necessary. But, presume that Stephenson was misquoted—that 
he said ‘‘ Russia” where he is reported to have said ‘*‘ America” — 
and the mystery is to a large extent explained away. So far as I 
can recollect, after reading all the evidence which the Commis- 
sioners collected concerning these engines, no other reference was 
made to their original destination. It is not difficult therefore to 
suppose that this is one of several errors that have crept in, and 
have since remained uncorrected in the printed report of these 
proceedings. For instance, one can read elsewhere that a certain 
engine drew one of the experimental trains, having eight tons of 
coke in its fire-box to commence with ! H. G. §. 

May 28th. 





Sir,—I can clear up the seeming mystery regarding the class 
of locomotives styled ‘‘ American” by Mr. Stephenson, as stated in 
your article. 

Messrs. Robert Stephenson and Co., in the year 1836, supplied 
the locomotives for the ‘‘ First Russian railroad,” namely, the 
short line from St. Petersburg to Tzarskoe-Selo, of which the 
Chevalier von Gerstrer was the engineer, and he visited this 
country for the purchase of the necessary materials. Unquestion- 
ably this was the pattern of the engine supplied to the Great 
Western, for I can identify it distinctly, having had the Russian 
drawing hanging up in my office for thirty or forty years, and I 
believe it to be still in existence. I was in the employ in those 
days as draughtsman ofa firm that was connected with all the 
contracts for the Tzarskoe-Selo line. I think there was a long 
boiler ‘‘ North Star” running on the Great Eastern, the first of 
that pattern. OLD Iron, 

London, May 3lst. 





Sir,—Your broad gauge article, page 399, is very interesting, 
but it does not give a clear view of the origin of the controversy. 
G. Stephenson did not invent the narrow gauge, as the locomotives 
before his time ran on the 4ft. 8hin. Although you have overrated 
Brunel, it was not a contest between Brunel and Stephenson. At 
the time there was a strong conviction among engineers that the 
chance wagon gauge of 4ft. &4in. should be adapted for scientific 
and practical reasuns to a wider dimension. Several engineers 
adopted and acted on this doctrine. Brunel was one, and his 
broad gauge on the Great Western received some extension, more 





than the other plans, which were only applied on a limited scale 
in these islands, In the Great Western controversy Brunel 
occupies a leading position, but he cannot be treated as the 
inventor of the broad gauge. In the old volumes of Herapath you 
will find some matter on the Brunel side. 


St. Georges’-square, May 30th. HYDE CLARKE, 





Sir,—In the list of broad gauge 8ft. single locomotives which 
you give this week Bulkeley finds no place. This engine un- 
doubtedly exists, and had the distinction—see Monday’s Daily 
Chronicle—of bringing the broad gauge mail—the last broad gauge 
train—into Paddington on Saturday morning last. May | there- 
fore ask whether any of your numerous readers can give me any 
particulars relating to this engine, which, though undoubtedly 
existing, never finds a place in a list of broad gauge —- ? 

E. 


May 27th. D. 





DYNAMICS, 


Sir,—Will you permit me ask any of your readers possessing the 
wili and the ability to answer the following questions :— 

(1) The word ‘‘acceleration” is often used in dynamics in 
Maxwell’s sense, as denoting ‘‘ Any change in velocity, whether 
that change be an increase, a diminution, or a change of direction.” 
It appears to me that several writers restrict its employment to 
cases of increase of velocity? but I may be mistaken, It is 
obviously desirable that the same word should always be used in an 
exact science in the same sense. 

(2) What is the precise meaning of the words, ‘‘ Two aspects of 
a stress?” 

(3) Action and reaction are defined as ‘‘T'wo aspects of a 
stress.” When a body is falling under the action of gravity, what 
causes the stress? The earth pulls the body, and the body pulls 
the earth equally, but these two pulls taken by themselves 
obviously cannot set up a stress. 

(4) Are there any other forces to be considered when a body 
is falling freely in vacuo than these two before-mentioned pulls ! 

(5) I understand perfectly what a stress is in statics. Is there 
such a thing asa dynamic stress! If there is, may I ask for an 
example. Of course I do not mean such a case as a locomotive 
hauling a train. There is no dynamic stress between the two, 
because the train is at rest as compared with the engine, although 
it is in motion compared with the rails. X.Y 

Plumstead, May 27th. ee a 





Sir,—I presume that I shall not be out of order if I follow the 
example of other readers and venture to ask a question in your 
correspondence columns, 

When a gas undergoes compression its temperature is raised, 
unless special means are taken to withdraw the heat. In either 
case itis stated that this heat is the precise equivalent of ‘‘ the 
work done on the gas.” Will any reader define for an engineer 
the exact sense in which these words are used by the physicist ! 
I ask, because using the words in the engineer’s sense, | cannot 
make them fit in with the facts. 

The work done on a gas, such as air, by a compressing engine 
is wholly expended, so far as the engine is concerned, in over- 
coming a resistance due to the pressure of the air against the 
compressing piston. If I calculate the number of units thus 
expended, and those carried off by the cooling water or its 
equivalent, I find that the amount is very much more than is 
represented by the rise in temperature of the air, multiplied by its 
weight and specific heat. This being so, it is quite clear that the 
whole of the work done on the air does not reappear es heat. But 
if not, what is the difference between a compressing cylinder and 
a steam engine! In the latter we know that all the work done is 
due to the conversion of heat into another form of energy. Why 
does not the converse take place when we compress a gas, and all 
the energy expended reappear as heat! Again, the work of com- 
pressing a gas is expended partly in raising its temperature, partly 
in imparting what, I suppose, I may for want of better terme call 
elastic energy to its molecules. Let a pound of air be compressed, 
as I have suggested, isothermally. Its temperature to begin with 
was 60 deg., say. If now we permit this air to resume its former 
volume without doing any work, its temperature, and density, and 
volume will all be precisely as they were before compression and 
expansion, as described, had taken place. But the whole of the 
elastic energy imparted by the steam engine has disappeared. 
What has become of it? Where isit gone’ If, as an alternative, 
we assume that the whole of the energy of compression has been 
converted into heat—which is not true—then it is evident that the 
gas, if suffered to expand isothermally, doing no work, could not 
resume its original volume, pressure, and density. I fail to see 
my way out of this dilemma, the nature of which I hope I have 
made clear. 

It is possible that all this is set forth very plainly by different 
writers ; but I want clearer notions than I seem to have got of the 
sense in which they use words. There appears indeed to be some 
confusion of thought among the most eminent, to judge by the 
discussions which continually go on about the meaning of ‘‘ mass,” 
and whether a pound means a pound, or something else; and 
whether a knot is a nautical mile, or a string with knots on it; 
whether a letter weight lying in a box presses on the bottom of the 
box or does not ; whether momentum is expressed by Mv or M2*, 
and so on. However, as to the latter things, they give me no 
concern at present ; but I would like to have a ciear idea of what 
is meant by “tthe whole work done on the air.” What is this 
supposed to include ? J.J. 

Handsworth, May 31st. 


Sir,—“ Tutor” has used the heat added to the substance instead 
of the equivalent quantity to be abstracted during isothermal 
compression for determining the entropy. If a quantity 5 H of 
heat is added to the substance without increasing the temperature, 
TSéH 


the equivalent heat to be abstracted is , and therefore the 


3H 


increment to the entropy @° My difficulty was caused by the 


omission of Maxwell to specify that the temperature of the 
substance was not to be raised by the addition of the heat. We 
see, therefore, that we can have as many different entropies as we 
like for the same thermo-dynamic state of the body. 

If V, represents the volume of the substance at the standard 
pressure and temperature, P, and T, and V, the volume at 
temperature T, at the commencement of the period of adiabatic 


r Pet ik 
expansion, the entropy is equal to FY; log. Vs ( *) —_, where 
Ty V,\T,77 


¥ is equal to the ratio cf the specific heat at constant pressure to 
the specific heat at constant volume of the substance operated on. 
If, therefore, V,1 T;! be another pair of volumes and temperatures 

1 1 
at the same stage of the cycle such that V,! T;} y-le V3 r?> 1, 
the entropy of the body will be the same as in the first case. 

Since a body in the same thermo-dynamic state can have an 
indefinite number of entropies, and can have the same entropy in 
an indefinite number of the thermo-dynamic states, how can a 
determination of eatropies assist in the solution of thermo-dynamic 
problems? STUDENT. 

June lst, 





THE COST OF TRAMWAY TRACTION. 

Str,—I have read with great interest the papers on “ Electric 
Trection on Tramways,” by Messrs. Sellon and Reckenzaun, 
pu ‘ished in your issues of March 25th and April 1st last, and, with 
your permission, I should be glad to be allowed to make a few 
remarks thereon. I may premise by saying that I have no wish to 
question the accuracy of the figures given in either of the above- 
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mentioned papers so far as they refer to electric traction, As f, 
as they go I have no doubt the figures are perfectly accurate an 
in any case I have not the means at hand to enable me either to 
prove or disprove them. I think, however, that the fizures are 80 
arrived at as not to be comparable with those relating to horse 
traction, and that in consequence the conclusions drawn from such 
tigures are wrong, and the arguments leading to such Conclusions 
“ aa - : Minha 
fallacious. The point to which 1 take exception is the so-calleq 
comparison of cost per car mile of electric traction with horse 
traction. 

To engineers, electricians, and accountants, the analysis of the 
details of expenditure is, no doubt, both useful and interesting 
but te the commercial man the analysis isa much less important 
matter. He looks at total expenses per mile run, and not at go. 
called comparisons of traction expenses cnly. Looking at the 
question from a commercial standpoint, I cannot help thinking the 
figures given in the papers are disappointing. Mr. Reckenzayp 
implies, and Mr, Sellon distinctly states, that electric traction 
costs less per car mile than horse traction, and that this is borne 
out by actual experience. This statement is general, and is not 
coupled with any qualifications as to nature of traffic, Xc., and as 
a bare statement of fact I believe it to be wrong. Nay, so far as 
it applies to English tramways, the very reverse is the caso, 
Horse traction costs less per car mile than electric traction, he 
only American line of which I have figures, with the exception of 
Table V. in Mr. Reckenzaun’s paper, is the West End Boston 
quoted by both Mr. Reckenzaun and Mr, Sellon. On this ling 
Mr. Sellon says the expenses per mile run are 1°92d, in favour of 
electric traction ; but as judging from the tenor of Mr. Sellon’s 
remarks, this electric system has been comparatively lately laid, 
It would appear doubtful if this advantage will continue, when 
the cost of repairs bas had time to reach the normal figure. 

Table V. of Mr. Reckenzaun’s paper is difficult to understand, 
Mr. Reckenzauncallsit astatement of working expenses on five repre. 
sentative American lines, and it would appear from the items to be 
a table of total working expenses, Yet the average cost per car 
mile is only about one-half of that of the West End Boston line, 
Is the Boston not a representative line, and, if not, why not! 
What advantage have the five representative lines over Bostoy 
that enables them to work at half the rate of expenses per car 
mile ? 

With regard to English tramways, so long ago as December, 1887, 
Mr. Preece, M. Inst. C.E., stated that ‘‘it appears that the average 
cost of working a tramway by horses was 7d. per mile ; by steam, 
6d.; by compressed air, 54d.; and by electricity, whether applied 
by continuous conductors or by storage batteries, 34d.; so that the 
cost of working tramways by storage batteries as opposed to horses 
was exactly as 1 to 2.” 

Mr. Sellon appears to take very much the same view. His 
estimate for cost of working horse tramways is the same as Mr, 
Preece, viz., 7d., and for electricity 390d. These figures 
evidently do not refer to total expenses, but only to those items 
affected by the mode of traction, and it is only fair to suppose 
that the balance of expenses remains the same whatever system of 
traction is adopted. Now, what does a statement like this mean! 
To my mind it means, and can only mean, that if a tramway is 
being worked by horses at, say, 9d. per mile total expenses, it can, 
if electric traction be substituted, be worked at 3d. per mile less, 
or, say, a total of 6d. per mile. Is this a fact ! 

On turning to ‘‘ Duncan’s Manual,” 1891—the latest edition I 
can procure—I find that out of thirty horse tramways, in which 
the expense per car mile is given, ten are working at less than 
8d., eight for less than 9d., six less than 10d., tive less than 1ld,, 
and only one at 12d. per mile. All these figures refer to total 
expenses, and the average of the thirty lines is 860d. per car 
mile. Does Mr. Sellon mean to say that if electric traction is 
substituted for horses on these thirty tramways the expenses 
would be decreased by 3d. per mile, or that the total expenses 
would be less than 5d., 6d., 7d., 8d., and 9d. respectively ! 

If so, how does he account for the Blackpool line costing 9°911d. 
per car mile! It is true that the Blackpool line having been laid 
some years may not be an example of the most economical system 
of electric traction, but, on the other hand, the line is, | believe, 
practically level, and there is no reason to suppose that coal, 
labour, or stores, are at an abnormally high rate. 1 should be 
glad, too, if Mr. Sellon would give the details by which he arrives 
at 7d. as the average cost of horse traction. My experience is, 
that referring only to cost of traction, 7d. is much too high a 
figure. Does Mr. Sellon know thatin 1880 the North Metropolitan 
Tramways, the London Tramways, and the London Street T'ram- 
ways horsed their respective lines at 5:75d., 4°54d., and 5°40d. per 
car mile, and that these figures include cost of renewal of stud / 

A few years ago it was the fashion to advocate steam traction 
for tramways, not because under certain conditions it would 
better meet the traflic, or because, on account of ‘‘ public satisfac- 
tion,” the earnings would be more ; but simply on the ground 
that horse traction cost 7d. per mile, and steam could be done for 
34d. What is the result of experience! Of the English steam 
tramways the Birmingham and Aston is the best—see ‘‘ Duncan’s 
Manual, 1891”—with total expenses at 9*lld. per mile. The 
Midland expenses are as high as 14°57d., and the average of seven 
of the best paying lines is about 1ld. per mile, or 2°40d. per mile 
more than the average of the thirty horse tramways given above. 

That electric traction has many and great advantages over horse 
traction, not the least being the bumane one of saving horses from 
a hard life, cannot be denied; that under many conditions of 
tratlic electric traction would show better results than horse 
traction ; that owing to ‘‘ public satisfaction” the earnings per 
mile on electric tramways would be likely to be greater than on 
horse tramways, and that consequently the expenses would bear 
a lower percentage to receipts, are points I would be prepared 
to admit. They are, however, quite distinct from the question 
of expenses per car mile, and it would seem that more experience 
is necessary before it can be admitted as proved that electric 
traction is under every circumstance cheaper, in the sense of 
costing less per car mile run, than horse traction. ; 

J. Forrest Brunton, Assoc, M. Inst. C.E. 

Karachi, May 10th. 





ELECTRIC MOTORS FOR TRACTION WORK, 


Sirn,—The question of electric traction is now most important in 
view of the extension of underground railways in the metropolis. 
I trust, therefore, that you will allow me to offer some observations 
upon the subject. During the discussion upon the paper on 
‘* Electric Traction,” recently read by Mr. Reckenzaun before the 
Institution of Electrical Engineers, 1 pointed out my views as to 
the advisability of making a radical change in the method of 
driving vehicles by means of electric motors. Most of your readers 
are doubtless well aware that the current necessary to start a car 
from rest is very much in excess of that which will keep it in 
motion on a level road after it has started. This is of course 
unavoidable, as the power required to start any vehicle will always 
greatly exceed that necessary to keep it moving on a level. 

A certain electro-motive force is available for driving the motor, 
and this upon an overhead line only depends upon the generating 
plant at the central station and the resistance and leakage of the 
line. The same may be said of the systems of underground con- 
ductors; while in the case of secondary batteries carried upon the 
cars, the pressure can be regulated if ‘a special switch is provided 
to couple the cells in parallel when starting, and afterwards to 
change them to the series connection. Now, to start the motors 
which are commonly used it is necessary to provide large and costly 
resistance coils in order to reduce the electro-motive force between 
the terminals of the motor. If no resistance coils were used in 
series with motors geared to the driving shafts, an excessive current 
would pass through the armature coils and also through the field 
magnet coils if the motor were series wound, and a “ burn out 
would take place—that is to say, the insulation would be totally 
destroyed. The resistance coils are therefore put in and provided 
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with an adjustable switch for starting, so that a large part of the 
jectrical energy is converted into heat and absolutely lost. In the 
. of motors used for driving machinery which runs continuously 
or many hours these losses are probably negligible, but in traction 
orkit is very different. Themotorinthe latter case must be started 
poe times per hour, I therefore proposed that a wheel composed 
f paper discs compressed and turned on the edges in a lathe 
oid t be fixed upon the armature shaft, and a simple mechanism 
A so arranged that the paper wheel could be brought into contact 
with a smooth-faced wheel upon the driving shaft of the car. This 
of course is not a new method, it has been most successfully used 
for cranes, hoists, &c., and there is no doubt that the necessary 
adhesion can be easily obtained. The armature is thus allowed to 
rotate continuously at a high speed, and therefore produces a large 
back E.M.F. No resistance coils are required at all, and the loss 
of power caused by the initial slip of the friction gear is insignifi- 
cant in comparison with the loss by heating of the resistance coils, 
My remarks during the discussion upon Mr. Reckenzaun’s paper 
wore by some deemed heretical, but the late Mr. Willans, who was 
absent during the first evening, proposed identically the same 
method during the second evening’s discussion. Some electricians 
informed me that I was quite mistaken, and that the losses were 
negligible. It is quite likely that they thought so, as I know of 
afirm who used to provide several glow-lamps to act as adjustable 
resistances, but they received many complaints from their 
customers as to the expense of burning light needlessly, and 
substituted ordinary carbon resistances, which give satisfaction, as 


loss is not observable. . Ma 
1 Princes-street, Westminster. £, R, Doxsy, C.E, 





A PROBLEM IN GYROSCOPES, 

§ir,— Permit me to correct an error in my last letter. I stated 
that the parabolic path of a projectile was due to the resistance of 
the air, curiously oblivious for the moment of the fact that the 
velocity of a body moving freely under the action of gravity con- 
tinually augments. My statement is of course only partially true. 
Fortunately, the error does not materially affect the deductions I 
have drawn. TWIRLER, 

May 27th. 
$in,—Would it not be well before proceeding further with this | 
very interesting problem to ascertain practically what the reaction 








of the support amounts to? ‘This could be easily and accurately | at the support remaining constant and equal to the weight of the 


done with a pair of ordinary scales. Of course this would not 
solve the problem, but, it seems to me, it would considerably | 


simplify it. ee 
Dechy, May 30th. AN ENGINEER, 





Sir,—I am not surprised that ‘‘Twirler” fails to understand 
the ordinary text-book explanation of the action of the gyroscope. 
The instrument is said to show ‘‘ the actual composition of rota- 
tions about two different axes impressed at once on the same 
body.” This leaves entirely unexplained the reason why a 
gyroscope revolves round the centre support. I have never yet 
seen any rational explanation of this, or the reason why rotation 
should take place in one direction more than another round the 
central support, and I am very strongly of opinion that if the 
gyroscope acted without friction on its centres and in a vacuum it 
would not have any horizontal rotatiun at all. 

The explanation which has always seemed most satisfactory 
to me is exceedingly simple. ‘To use ‘‘ Twirler’s” words, each 
molecule in the rapidly spinning disc possesses a certain rigidity 
of path, just as a projectile does, It is quite similar in kind to 
that which prevents water moving rapidly through a pipe from 
escaping through a hole in the side. 

It can easily be shown by direct experiment that the disc will not 
remain supported against the action of gravity, unless it possesses 
an amount of vis viva proportionate to the distance between the 
centre of gravity of the revolving mass and the stand or support. 
That is to say, the path of each molecule must possess a proper 
amount of rigidity. he 
couple which ‘‘ Twirler” 
seeks for is easily drawn. 
Let A be the supporting 
column, C the axis of the 
revolving disc D; then D 
and E represent the forces 
which must be overcome by 
the action of gravity before 
A the revolving disc can 

assume the position shown 
by the dotted lines. It will 
be seen at a glance that 
the action of gravity tends 
to deflect any molecule alternately to the right and the left of its 
path in space, according as it is above or below the axis. These 
efforts neutralise each other; and, as Mr. Sharp has- explained 
very properly, the instrument is under een static condi- 
tions and would go on for ever. The difference between it and 
“Twirler’s ” bullet is, that gravity always acts in one way on that. 

The difficulty arises altogether in the assumption that stability 
depends on the rotation of the whole instrument round the 
central horizontal axis, But this is not the case, I have seen a 
Japanese juggler make a top run up and down on the edge of a 
sword, the axis of the top being horizontal, and only the end of 
the spike of the rd resting on the sword. The rotation of the 
gyrostat is due, I believe, to the action of friction, which brings 
another force besides gravity into play. 

I hope this explanation may help ‘‘Twirler” out of his 
difficulties, W. ©. Cox 

Falmouth, May 31st. Rang heaner 





Sir,—Mr. Sharp’s explanation in this matter leaves him open to 
criticism, and I can sympathise with ‘‘Twirler,” who finds his 
answer ‘‘entirely unsatisfactory and unconvincing.” Mr, Sharp 
is to ng | accurate when he says that the parallelogram of angular 
velocities is the key to ‘‘ Twirler’s” difficulties; also when he says 
that the reaction on the pedestal is equal to the weight of the 
gyrostat ; also when he says that, barring friction and air resist- 
ance, the motion of a gyrostat would go on for ever. He is wrong, 
however, when he includes in that motion the rotation round the 
pedestal, such rotation being due solely to friction, and not, as he 
says, to the action of gravity. Indeed, his theory that a vertical 
force and a vertical reaction can be resolved wholly into a force 
producing horizontal motion would be interesting if it were not 
palpably impossible without the gearing which is usually intro- 
duced when this end is desirable. His use of the parallelogram of 
angular velocities is also rather an unfair one, omitting as he does 
to premise, or even to consider, that the proposition as stated is 
only true when all the axes pass through the centre of gyration of 
the revolving body. 

The parallelogram of angular velocities is a convenient method 
of measuring the force necessary to change the direction of the 
axis of rotation of a revolving body; and if ‘‘Twirler” will turn 
to Fig. 1 in Mr. Sharp’s letter, he will find all the necessary expla- 
nation, always remembering that the 
centre of gyration of the revolving body Se 
is supposed to be at O. Now, let him 
draw from O various lines equal to O A 
and making angles with O A up to 186 
deg. With O A as one side and each of the lines he has drawn 
as diagonal, let him construct parallelograms, and he will find 
that the line drawn from O to complete the parallelogram in 
each case will vary between nothing and twice the length 
of O A, according as the corresponding diagonal coincides with 

A or is a continuation of it. These diagonals represent 
various inclinations of the axis O A, and the lines drawn 
from O to complete the parallelograms represent in each 
case the direction of an axis, revolution round which, combined 
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round a new axis represented by the corresponding diagonal. The | and that they have run in the aggregate no less than 450,000 miles. 


lengths of the lines also represent the velocities of rotation, so 
that the force necessary to generate a velocity of rotation, repre- 
sented by any of the lines drawn from O to complete a parallelo- 
gram, is the force necessary to change the direction of axis O A 
to the direction of the diagonal of the parallelogram, the velocity 
of axis OA remaining constant as per construction. It must also 
be noted that the direction of rotation of all the axes must be 
constant looking from 0, so that the rotation of the axis directly 
opposite to O A will be in a directly opposite direction, from all 
which it will be evident that to incline through 180 deg. the axis of 
a rotating body is equivalent to adding to its rotation a rotation of 
twice the velocity of the original rotation and in the opposite 
direction ; and inasmuch as work done varies as the square of the 
velocity generated, it follows that such inclination of the axis 
requires the expenditure of four times as much force as was 
necessary to generate the origina ivelocity of rotation. 

In any position there, and at any velocity the gyrostat is under 
the following conditions :—It has a certain resistance to inclination 
of its axis, due to its velocity of rotation, and measured by the 
force necessary to compel it into any new position. It is also 
under the influence of a couple tending to incline its axis, and 
formed by the weight of the gyrostat and the reaction of the 
support acting at a distance equal to the length of the axis. The 
moment of this couple varies between o and W 1, where W= weight 
of gyrostat, and / = length of axis. 

In either of its vertical positions, above or below the support, 
the gyrostat is in equilibrium, whatever its velocity or the length 
of the axis, as in these positions the overturning couple has no 
value. In the horizontal position, where the force of the couple 
is greatest, there is neutral equilibrium when the velocity of the 
gyrostat is such that the work done in inclining its axis by a given 
amount is exactly equal to the work done by its weight in falling 
through a similar angle. But if the work necessary to incline the 
axis be greater than the work which would be done by the weight 
in falling through a similar angle, it is obvious that there can be 
no vertical motion, and the equilibrium is stable. It is also 
obvious that in any position of inclination from the vertical this 
proportion can be increased indefinitely, either by giving to the 
gyrostat greater velocity or less length of axis, in which case the 
gyrostat does not fall simply because its weight is not sufficient to 
overcome the resistance due to its velocity of rotation, the reaction 


gyrostat. 

I fee] bound to remark to “‘ Twirler” that his bullet illustration 
| rather gives him away. He ought to be aware that the resistance 
of the air, so far from compelling a bullet to travel in a parabolic 
path, is actually the force which prevents it from doingso, A gun 
which would give to a bullet a sudden change of direction on leav- 
ing the muzzle would certainly be useful for shooting round a 
corner ; but I expect that he will see, on looking into the matter, 
that such a state of things would at least be inconsistent with the 
principles of the gyrostat. Jas. LANGMUIR NAPIER. 





Sir,—“ Twirler” asks me to show graphically where the couple 
acting on the gyroscope exists. In tbe figure accompanying his 
letter he himself shows the couple in question. He indicates the 
weight by an arrow pointing downwards, and the reaction by an 
arrow pointing upwards. These are the only external forces acting 
on the gyroscope. If they are equal in magnitude—and on this 

int ‘* T'wirler ” is at variance with me—they constitute a couple. 

he equality of the weight and the reaction can easily be deter- 
mined experimentally. If the whole apparatus is placed on a 
spring balance, first when the disc is at rest, and then when the 
| disc is rotating, as shown in the figure—page 454—the weights 
| registered in the two cases will be equal. In the second case 
| evidently the downward pressure on the balance is equal to the 
| reaction of the support on the gyroscope spindle, and therefore 
| the equality of the two forces is proved. 
I have used as my gyroscope a bicycle wheel and spindle with 
ball bearings. The ends of the spindle can be easily held, one in 
each hand, and the wheel set rotating. So long as the upward 
pressures at the two ends are equal, nothing apparently paradoxical 
happens. The weight in this case is balanced by the reactions. 
But if I decrease the upward pressure at one end of the spindle 
that at the other end is increased by the same amount. The 
weight is no longer balanced by the reactions, their resultant is a 
couple, and the spindle begins its precession. 
There is, as ‘‘Twirler” points out, a certain analogy between the 
precessional motion of a gyroscope spindle and the motion of a 
bullet fixed to the end of a string. In the discussion of the latter 
problem, if ‘‘ angular velocity ” be substituted for ‘‘ velocity” and 
‘couple ” for ‘‘ tension of the string,” the analogy with the former 
problem will be evident. ARCHD, SHARP. 
Central Institution, South Kensington, S.W., 

June lst, 





THE METRIC SYSTEM AND TOOTHED GEAR. 


Sir,—Among the few arguments which are advanced against 
the adoption of the metric system by this country is the incon- 
venience which would arise in the case of gearing. I think that 
it is desirable to ascertain how far such an objection has any weight. 
Those who have all their lives been accustomed to pitches 
measured in English measures might shrink from using 30°9 mm. 
instead of ljin., and other equally awkward equivalents. Their 
difficulties might be entirely overcome by using diametrical pitches 
ina similar manner to that which is used in the case of small 
wheels, The diametrical pitch in millimetres corresponds with the 
circumferential pitch in jin., with an error of only 1°2 per cent. 
Taking as an example a wheel 1000mm. in diameter, 10 mm. 
radial pitch—l}in. circumferential pitch—the number of teeth 
will be 100. One hundred teeth ljin. pitch gives a circumference 
of 125in., corresponding to a diameter of 39°8in., equal to 101:2. 
This error nearly corresponds with the contraction of cast iron. 
Where patterns have been made without allowing for contraction, 
as I have seen them made in Lancashire, the castings will 
be as nearly as possible correct to the metric diametrical pitch. 

In any case the difference is so slight that the teeth might be 
struck with the same curves as if English measures had been 
employed, and the odontograph could be used without perceptive 


error. The eyelets would read as below :— 
Circumferential Diametrical 
pitch in inches. pitch in millimetres. 
i: : 
z ° 6 
1 8 
1 . ‘ 10 
if z 12 
2 I ee ee a ee er oe ae ee 


In conclusion, a quotation from The Engineer and Mining 
Journal, of New York, may not be out of place :—‘‘ The strongest 
argument in favour of the metrical system is the international one, 
drawn from its use by so large a portion of the civilised world. If 
we are going to contest with England the commercial control of this 
hemisphere, why should we not take advantage of her obstinacy, 
and by suiting her customers, get them away from her ?” 

Turbine Foundry Brigg, May 3rd. CHARLES Louis HETT, 





ELECTRIC LOCOMOTIVES: A CORRECTION. 

Sir,—A passage in the newly-published fourth edition of my 
‘*Dynamo-Electric Machinery” requires correction, being techni- 
cally inaccurate. On page 616 the statement occurs that the 


being replaced by some of Messrs. Siemens’ locomotives. In 
justice to Messrs, Mather and Platt it ought to be stated that the 


electric locomotives of the South London Electric Railway arenow|] J 


The two more recent locomotives supplied by Messrs. Siemens do 
not replace, but are supplementary to, the original engines. 


June Ist. Sitvanus P. THOMPSON. 


HOW A LOCOMOTIVE IS PROPELLED. 


Sir,—I notice a slip in my letter of the 21st inst. I say “KC 
isto AC a maximum,” &c. This should obviously be ‘‘ K C is to 
AC such that AF is to AC a maximum.” I shall be pleased if 
you will kindly correct this in yournext issue. The error is rather 
an unfortunate one, but I have only myself to blame for it. It is 
not likely to mislead many, because the ratio of the length of the 
connecting rod to that of the crank shaft does not express any 
velocity ratio as does AF to AC, 3 en : 
St. Neots, Hunts, May 30th. SEES: SOE: 








A NEW FAN. 
Sir,—In reference to THE ENGINEER of the 27th inst., page 462, 
we note that an error has crept into our letter. The speed of rota- 
tion of the fan should read 265 per minute, and not 316 as stated. 
At 316 revolutions the fan passes 52,000ft. oy minute at 1°7 water 
gauge in the fan drift, thus emptying itself 2°05 times per revo- 
lution, BUMSTED AND CHANDLER, 

Cannock Chase Foundry, Hednesford, 

May 30th. 








AMERICAN ENGINEERING NEWS. 


The Memphis bridge.—The great railway bridge across the 
Mississippi River at Memphis, Tenn., was opened for traffic on 
May 12th. The bridge consists of five spans, From the east 
abutment to Pier 1 is a cantilever arm of 226ft.; from Pier 1 to 
Pier 2 is the main span of 790ft. 4in., made up of two cantilever 
arms of 169ft. 4in., and a suspended span of 451ft. 8in.; from Pier 
2 to Pier 3 is a continuous truss span of 621ft.; from Pier 3 to Pier 
4 is a span of 621ft., composed of a cantilever arm of 169ft. 4in.; 
from Pier 3, anda parallel chord truss of 451ft. 8in., reaching to 
Pier 4 ; from Pier 4 to Pier 5 is a deck span of 338ft. Yin. Beyond 
this, on the west side, is an iron viaduct 2290ft. long, composed of 
49 plate girder spans on piers of Z-iron columns resting on separate 
masonry and pile foundations, and this is followed by 3097ft. of 
timber trestle over the swamp. The eastern approach consists of 
three iron viaduct spans of 23ft. 10in., and 2641ft. of timber 
trestle. The height of main span is 75ft. above high water. The 
piers are of masonry, on caissons sunk by the pneumatic process to 
a maximum depth of 130ft. below high water, with a maximum air 
pressure of 47 1b. The material was sand, gravel, and clay. The 
material of the superstructure is steel, with a maximum ultimate 
strength of 78,500 lb. per square inch, for highest grade, 72,500 for 
medium, and 63,000 for soft steel. The amount.of phosphorus was 
hmited in the specifications at 0-08 to 0°1 per cent. for open hearth 
and 0 04 to 005 per cent. for Bessemer steel. Mr. George S. 
Morison is the designer and chief engineer. 

The New York Central and Hudson River Railroad Co. is at work 
on the equipment of its 440 miles of main line with the block 
signal system, and all contracts have been awarded. Between 
New York and Albany—143 miles—the plant is being put in. 
Between Albany and Buffalo—297 miles of four track—there will 
be ninety-three block signal stations, seventy-three of which will 
have the signals on steel bridges spanning the tracks. At large 
yards auxiliary automatic electric signals will be placed along the 
freight tracks, between the regular signals, and these stretches of 
the freight tracks will be operated on the permissive block system. 
The passenger tracks will be operated throughout on the absolute 
block system. The signals will be on the Sykes system, operated 
by the Westinghouse automatic pneumatic system for interlocking. 
The line from Buffalo to Niagara Falls—twenty-five miles—will be 
equipped in the same way, and divided into ten sections. This 
railway crosses the Harlem River, at the north end of New York 
City, by a low-level drawbridge, which causes much interference 
with the railway traffic, and the necessary authority has now been 
obtained for a high-level four-track steel bridge, with a clear 
headway of 25ft., and having a pivot drawspan to accommodate 
the few large ships. The bridge will be 100ft. wide, and have 
three spans. The north approach will be of masonry, with vertical 
retaining walls and earth filling, and archways for such streets as 
can pass under. The south approach will be partly by raising 
the present masonry viaduct of the same construction as above, 
partly by filling in an open cut, and partly by a steel viaduct with 
steel columns on masonry foundations. 

United States navy.—The gunboat Castine was launched at 
Bath, Me., on May llth. She is 190ft. long, and 32ft. beam, with 
a displacement of 1050 tons, and a service draught of 12ft. She 
is driven by twin screws, with vertical inverted triple-expansion 
engines in separate watertight compartments. The indicated 
horse-power is to be 1600, and the sea speed 14 knots. Her coal 
capacity will give her a radius of action of 4668 miles at 10 knots, 
and 2452 miles at maximum speed. She will carry a crew of 150 
men. Her main battery will consist of eight 4-in. rapid fire 
guns, and the secondary battery of four revolving cannon—two of 
47 and two of 37 millimetres—a 1l-pounder rapid fire gun anda 
Gatling gun. She will be rigged as a topsail schooner, and carry 
6500ft. of canvas. Like her sister ship the Machias, she is intended 
for coast and river service in Asiatic and South American waters, 
and she will probably be sent to the China and Japan station. 
The new naval practice cruiser Bancroft, for apprentices and cadets, 
has been launched. She is 187ft. long, 32ft. beam, 114ft. draught, 
838 tons displacement, 1300 indicated horse-power ; sea speed, 13 
knots. She is driven by twin screws and triple - expansion 
engines, She will carry four 4-in., two 6-pounder, two 3- 
pounder, and one l-pounder rapid fire guns, a revolving cannon 
and a Gatling gun, with two tubes for launching automobile 
torpedoes. The breech mechanism invented by Ensign Dashnell 
for heavy rapid-fire guns has been tested with surprising results, 
ten rounds of a 4-in. rifle being fired in 2 minutes 57 seconds, 
as against 5 minutes 14 seconds with the ordinary service breech 
mechanism. The new smokeless powder for the navy is also giving 
good results. 

Hot tests for cement.—At a recent meeting of the American 
Society of Civil Engineers a paper was read on ‘‘ The Use of Hot 
Tests or Boiling Tests for Determining Change of Volume in Port- 
land Cement.” Any tendency of a cement to swell or change its 
volume will eventually end in disintegration, and a steam and hot 
water test is recommended, which will show quickly any such 
tendency. The method of hot testing now practised by the Docks 
Department, New York, is as follows :—Six pats or cakes of pure 
cement and water, about 4in. thick and din. diameter, are moulded 
on thin glass plates; No. 1 is at once put in a steam bath with a 
temperature of 195 to 200deg. Fah.; No, 2 is put in as soon as it 
is set hard enough to bear the1lb. wire; No. 3is put in after 
twice the time for No. 2; No. 4 is put in at the end of twenty-four 
hours; No. 5 is put in fresh water at 60deg. Fah.; No. 6 is kept 
in mcist air at 60deg. Fah. The first four are each kept in the 
steam bath fer three hours and then immersed in water of 200deg. 
Fah. temperature for twenty-one hours, after which time they 
must show no swelling, cracks, or distortion, and must adhere to 
the glass plates, but the latter requirement is not insisted upon. 
In another test for checking or cracking, a cake of neat cement is 
moulded on glass, and is made 2in. or 3in. diameter, 4in. thick in 
the middle, and with very thin edges. After being allowed to set 
for three hours in moist air at 200 deg. Fah. it is kept in boiling 
water for twenty-four to forty-eight hours, at the end of which 
time it must adhere to the glass and show no cracks or distortion. 
rrigation.—A new report of the Irrigation Bureau shows that 
about 18,000,000 acres of land can be put uadercultivation, and about 
9,000,000 acres have already been taken up and are being tilled. 
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English and European capitalists are investigating the feasability 
of cultivating them or of using them for live stock with a view to 
making extensive investments. An investigation is now being made 
by Government authority of the artesian well overflow between the 
ninety-seventh meridian and the foot-hills of the Rocky Mountains, 
as it is said that the rainfall is too small to be stored. A line from 
the middle of North Dakota to the middle of Texas marks the 
eastern boundary of the arid ions, and there are millions of 
acres which can be rendered wonderfully productive by irrigating, 
and the soil of what has been popularly known as the Great Ameri- 
can Desert—which isa very small desert—has proved to be very 
responsive to cultivation when water is supplied. 

Dam.—The Aqueduct Commissioners of New York have adopted 
plans and specifications for the construction of another dam in the 
Croton watershed, in place of the former projected Quaker Bridge 
dam, described in THE ENGINEER of January 27th, 1888. The new 
dam will form an additional storage reservoir or lake, the present 
storage capacity being barely sufficient for summer demands. The 
work will last six or seven vears and will cost 5,000,000 dols. 








LAUNCHES AND TRIAL TRIPS. 


On the 28th ult. Messrs. Ropner and Son launched a steel screw 
steamer of the following dimensions :—Length over all, 333ft.; 
breadth, 41ft. 6in.; depth moulded, 24ft. She will be classed 
100 Al at Lloyd’s, and is designed to carry 4700 tons deadweight 
on Lloyd’s summer freeboard. She has raised quarter-deck and 
partial awning deck, cellular bottom for water ballast built on the 
web-frame principle, and will have all the latest improvements for 
a first-class cargo steamer. Her triple-expansion engines are by 
Messrs. Blair and Co., and are of 1400 indicated horse-power, with 
two large steel boilers working at 1601b. The steamer has been 
built to the order of Messrs. R. Ropner and Co., of West Hartle- 
pool, and was named Slingsby by Mrs. Ropner, of Preston Hall. 

The steamer Blue Bell, built by Messrs. D. J. Dunlop and Co., 
to the order of Messrs. The London, Antwerp, and Continental 
Steam Navigation Company, under the superintendence and to the 
design of Messrs. Flannery, Baggallay and Johnson, of London and 
Liverpool, was taken on her trial trip on the Admiralty course off 
the Clyde on the 24th inst. The vessel, which is built to Lloyd’s 
highest class, made four runs on the measured mile, with most 
satisfactory results, the speeds obtained being 103 knots on a 
draught of 12ft. 9in., with 660 tons of bunkers and cargo on 
board. The engines are of the triple-expansion type, with 1b5in., 
23in., and 38in. diameter, and a stroke of 27in. A four hours’ run 
at sea was taken, when a regular speed of ten knots per hour was 
maintained, and the vessel proceeded on her voyage to London. 

The steel screw steamer Alston, built by the Blyth Shipbuilding 
Company at its works at Blyth, for Messrs. Pickering, Wallis, 
and Co., of Newcastle-on-Tyne, was taken for her official trial trip 
on Wednesday week. There was a large company on board repre- 
senting the owners, builders, &c. The usual trials of speed were 
of a very highly successful character, the engines working well 
throughout. The vessel is a good specimen of the modern cargo 
steamer, and will carry a large cargo on a light draught of water. 
Tae deck machinery is of the most approved type, and consists of 
a'l the recent improvements for the efficient ats be of the vessel. 
The engines have been built by Messrs. Clark, of Sunderland. 
The bull and machinery have been under the superintendence of 
Mr. Robert Eeles, consulting engineer, of Newcastle-on-Tyne. 
The vessel returned to Blyth for her cargo, and will be under the 
command of Captain Draper. The Blyth Shipbuilding Company 
1s increasing its repairing works by the erection of a new and 
large machine shop, and the making of another dry dock, which is 
nearing completion. 

The sand pump hopper dredger ‘‘ Thyboron,” which was built 
by Messrs. Lobnitz and Co., Renfrew, for the Danish Government, 
went through her official pumping trials on the Mersey Bar on 
Saturdey, the 28th May. The dredger is fitted with two pumps on 
Lobnitz’s patent system. The quantity of water discharged by 
each pump was seventy tons per minute. The quantity of sand 
daposited in the hopper varied from 10 to 50 per cent. of the 
water discharged by the pump, depending on the description of 
bottom operated upon. The hopper, which contains 600 tons of 
sand, was filled three times, first with the starboard pump, second 
with the port pump, and third with both pumps; the trials were 
thoroughly successful, and the results in excess of the guarantee. 
Mr. Fibiger, civil engineer to the Danish Government, was present 
on their behalf. The dredger has left the Mersey for her destina- 
tion after coaling. Permission for the trials on the Mersey Bar 
was given by the Marine Committee of the Mersey Board, and 
were carried out under the observation of their officers. During 
the preliminary trials on the Clyde the hopper was filled with 
gravel mixed with stones, &c., and some of the stones pumped up 
weighed upwards of 18 lb, 

On Saturday there was launched from the West Shipbuilding 
Yard of Messrs. C. F. Swan and Hunter, a finely-modelled screw 
steamer of 5000 tons capacity, with a guaranteed speed of 16 knots 
per hour. The dimensions of the vessel are:—360ft. long, 
42ft. 3in. beam, 28ft. depth moulded ; built on the three-deck 
grade, highest class at Lloyd's, and Board of Trade sea-going 
passenger certificate ; will also be placed on the Admiralty list as 
a troopship and for scout duty. The vessel has a handsome spar 
deck appearance, and is specially designed for the Australasian 
passenger trade, sumptuous accommodation being provided for 
more than 200 first-class passengers, including every convenience 
of the most modern description, marble baths supplied with hot 
and cold water, tiled floors, marble walls in saloons, handsomely 
decorated social hall, music saloon, electric light and electric bells, 
refrigerating machinery, silent winches, &c. The vessel has 
been built to the order of the New Zealand and Australasian 
Steamship Company, and as she left the ways was named the 
Warrimos by Mrs. Jas. Huddart, of Melbourne and Sydney, wife 
of the managing owner. The Warrimos was taken to the works of 
the Wallsend Slipway and Engineering Company to receive her 
engines, and as the whole of the work is well advanced she will be 
in ample time to make her maiden voyage to the ‘‘ Land of the 
Midnight Sun.” A large number of tourists from London and 
other towns have already secured accommodation, and it is now 
certain that the ship will rapidly fill. 

Tbe Nina Mendl, a fine steel screw steamer built by Messrs. W. 
Gray and Co., for Messrs. F. Mendl and Co., of London, went on 
her trial trip a few daysago. The vessel has been built to Lloyd’s 
highest class, and is of the following dimensions :—Length over all, 
307ft.; breadth, 38ft. 6in.; depth, 21ft. 14in. The engines are of 
the triple-expansion type, supplied by the Central Marine Engine 
Works of William Gray andCo.,and capable of indicating 1100-horse 
power. The boilers are of steel, of large size, and work at a pres- 
sure of 160 1b. per square inch. After the usual manceuvring for 
adjustment of compasses, the vessel took on board a party of 
gentlemen, including Mr. F, Mendl, of London, Mr. August Mendl, 
who has superintended the building of the ship, Mr. Thomas Todd, 
the superintendent engineer to the owners, Capt. Murrell, Mr. T. 
Mudd, and others. The engines were at once put full speed ahead 
and the log thrown over, when, after two hours’ run it was shown 
the vessel had made a speed of over 12 knots per hour, this result 
being confirmed by observation from point to peint. Everything 
in the engine-room worked in the most satisfactory manner, steam 
being maintained throughout the trial at blowing-off point with 
the engines running at eighty-four revolutions per mipute, and the 
engines keeping quite cool without water on any bearing. This 
vessel is fitted with Mudd’s patent supplementary feed evaporator, 
and apparatus designed to supply to the boilers with the least 
possible trouble to the engineers in charge a fresh-water supple- 
mentary feed in place of the ordinary sea water, thus preserving the 
boilers from the bad effects of incrustation. The vessel loads in 
Blyth, and if the weather be favourable she will be put through a 
series of progressive trials over the measured mile when down to 
her deep load line. 





On Monday, 30tb ult., there was launched from the East Yard 
of Messrs. C. S. Swan and Hunter, Wallsend-on-Tyne, a finely- 
modelled four-masted sailing ship ; dimensions, 342ft. by 46ft. 6in. 
by 27ft. 6in. moulded depth. This vessel is by far the largest 
sailing ship which has yet been builtupon the Tyne, andis thesecond 
ship which has been built on this river during the last seven or 
eight years, the prior vessel having also jbeen built last year by 
Messrs. Swan and Hunter. On leaving the ways the ship was 
christened the Milton Stuart by Mrs. Simpson, of Waterloo, near 
Liverpool, assisted by Miss Esther Stuart, daughter of the owner. 
The Milton Stuart, which is owned by the gentleman of the same 
name in Liverpool, has been specially designed for the carrying of 
large cargoes, her capacity being about 5000 tons dead weight, 
whilst her register will be over 3000 tons. She will be fitted with 
a long full bridge amidships, which will tain accc dation 
for the captain, officers, and crew, together with saloon, spare 
rooms, sail locker, &c. Forward will be a topgallant forecastle 
having open ends, over which will be placed light towers, The 
steering gear will be worked from aft by means of a double wheel 
and right and left-hand screw, which will be covered by an iron 
house. “Tween decks will be laid fore and aft, and the vessel 
will be fitted with a number of powerful capstans, winches, X&c., 
as well asa capstan windlass by Messrs, Emerson, Walker, and 
Co. The ship will carry an exceptionally large spread of canvas, 
and is expected, not only to carry a heavy deadweight, but to 
make speedy passages. She is already chartered outwards to San 
Francisco at a good rate of freight, and it is expected that she 
will sail from the Tyne in about six to eight weeks. She has been 
superintended on behalf of the owner during construction by 
Captain Richards and Captain Timothy, which latter gentleman 
will take command of the ship. 

On the 26th ult. there was —_ from the shipbuilding yard 
of Messrs. Harland and Wolff, Belfast, another addition to the 
well-known fleet of the White Star line, in the large cargo steamer 
Naronic, specially designed for the transatlantic freight service. 
Her dimensions are:—Length, 470ft.; breadth, 53ft.; and depth 
of hold, 35ft. 6in.; with a gross registered tonnage of about 
6000, which constitutes her the largest cargo steamer afloat. She 
will be fitted with two sets of triple expansion engines driving twin 
screws, thus reducing to a minimum the chances of breakdown 
and consequent delays in arrival. Like her sister ship the Bovic, 
which will be launched towards the end of June, she will be 
replete with all the most approved equipment for the comfort and 
safe carriage of horses—amidships-—cattle, fresh meat, fruit, and 
general merchandise. The spacious accommodation provided for 
the 1050 cattle which she will be able to carry on her upper and 
main decks will comprise every improvement that the most 
careful consideration and experience can suggest. The stalls, 
fresh water supply, and ventilation will be unsurpassed. The 
Naronic and Bovic will, as soon as completed, take up regular 
sailings in the freight service of the White Star line between 
Liverpool and New York, which is now so satisfactorily carried on 
by the Nomadic, Tauric, Cufic, and Runic, the two former, like 
the Naronic and Bovic, having twin screws. Hitherto these four 
steamers have kept up weekly sailings, omitting one week in five; 
but with the advent of the Naronic and Bovic, a regular sailing 
from Liverpool every Friday and New York every Tuesday will be 
arranged. This will form a service unique and unrivalled in speed 
and accommodation for the shipment of live stock and freight, and 
will no doubt play a large part in the carrying trade between this 
country and the United States. Since the beginning of the 
present year the four cargo steamers now on the service have 
carried 11,248 head of cattle, of which they have lost only thirteen 
head, showing the very small mortality of about one in every 
thousand. During the same period they have also conveyed 238 
horses, out of which only three were lost, and those from natural 
causes, 

On Friday, May 27th, Messrs. William Gray and Co., West 
Hartlepool, launched the splendid steel screw steamer Murex, 
the first of the three steamers they are building for Messrs. 
Samuel and Co., of 31, Houndsditch, London, for the bulk 
petroleum trade to the East through the Suez Canal. The vessel 
and machinery have been built under the superintendence of 
Messrs. Flannery, Baggallay, and Johnson, of London. She will 
take Lloyd’s highest class, and is built on the three-deck rule, 
with long poop and topgallant forecastle. Her dimensions are as 
follows:—Length overall, 349ft.; breadth, extreme, 43ft.; depth, 
28ft.; deadweight capacity about 4900 tons. The engine and 
boiler-rooms are in the after part of the vessel, and underneath 
them isa double bottom for water ballast in three compartments. 
The forward and after peaks are also fitted for water ballast for 
trimming purposes, Forward of the boiler-room there are nine 
strong transverse bulkheads, and there is alsoa very strong fore 
and after bulkhead from the keel to the main deck, forming ten 
separate oil tanks. These oil tanks are separated from the boiler- 
room and bunkers aft, and from the cargo hold forward by large 
coffer dams, which are carried to the topmost deck in each case, 
and which can be filled with water when required, and they are 
under the control of special and separate pumps placed on deck. 
Expansion trunks are carried up from the middle of each oil 
compartment to allow the oil to rise and fall with varying 
temperatures. These trunks, in conjunction with large hatch- 
ways, will be used for loading general cargoes. Two power- 
ful pumps by Messrs. Hayward Tyler and Co., London, 
are fitted in the pump-room amidships for discharging the oil 
cargo. They are capable of pumping out the entire cargo 
of over 4200 tons of oil in twelve hours, and will also pump water 
from the sea to fill the oil tanks when required for ballast, &c. 
When the oil has been discharged, the tanks will be cleansed and 
adapted to receive general carge by means of steam led into each 
by pipes fitted for the purpose; then they will be flooded with 
water, and after this has been pumped out the tanks will be dried, 
and the portable ceiling laid ready for cargo as in an ordinary 
vessel. A powerful fan will be fitted capable of exhausting the air 
from each tank in ten minutes, in order to thoroughly ventilate the 
compartments when filled with general cargo, the exhaust air being 
delivered through a cowl a good way above the deck. The vessel 
will be fitted throughout with an electric light installation by 
Messrs. Clarke, Chapman, and Co., of Gateshead-on-Tyne, the 
whole of the cabin, engine and boiler-room, galley, chart and 
wheel-house, binnacle and telegraph being included ; in addition 
she will havea 20in. projecter, and the necessary lighting for 
navigating the Suez Canal at night. In order that all parts of the 
ship may be thoroughly examined after cargo has been discharged, 
she will be provided with a number of portable lamps. The cabin 
and forecastle and petty officers’ rooms will be all heated by steam, 
so as to avoid any risk of fire; in fact, the only fire on board 
beyond the boiler fires will be in the galley, but this is at a great 
distance from the oil tanks. The accommodation for captain, 
officers, and the saloon are under the poop deck, The engineers’ 
rooms are in a large house on decks aft, and the crew in the fore- 
castle. A patent steam-steering gear will be fitted amidships, 
and screw gear aft, patent steam windlass, two donkey 
boilers, patent stockless anchors, and in addition to all the 
necessary fittings and outfit for the oil trade, there will be a 
complete outfit for working general cargoes, including five steam 
winches. Three masts will be fitted and neatly rigged, and awnings 
all fore and aft for the Eastern climate. Great care has been 
taken to insure strong and sound work. The rivetting is closely 
spaced in shell plating, decks, and bulkheads, and in order to 
reduce as far as possible the number of joints in way of the oil 
tanks, most of the shell plates are nearly 30ft. long. The vessel 
will be fitted with a very pewerful set of triple-expansion enyines 
of the well-known type manufactured at the Central Marine 
Engine Works of W. Gray and Co. The cylinders will be 254in., 
40}in., and 67in. diameter respectively, and of 45in. stroke. An 
extra large amount of boiler power also is provided in the shape of 
three large single-ended boilers, working at a pressure of 160 1b. 
per square inch. Increased safety is insured by placing two of 
the boilers with their backs towards the coffer-dam, removing the 








heat of the stokehold a considerable distance from the bulkhe, d 

The engines are capable of driving the ship at a high rate of pe r 
when loaded, and are furnished with all the latest improvem at 
The engine-room contains also one of Mudd’s new patent feed-wat - 
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THE IRON, COAL, AND GENERAL TRADEg 
OF BIRMINGHAM, WOLVERHAMPTON, Anp 
OTHER DISTRICTS. 


(From our own Correspondent.) 


THE event of the week in the iron trade is the publication of the 
declaration of the accountants to the Iron and Steel Trades’ Wa es 
Board of the net average selling price of iron during the 
months March and April last. The examination is made of the 
books of twelve selected firms, and includes all classes of jrop 
The ascertainment just made is that the net average price obtained 
has been £6 10s. 6°21d. per ton. : 

Compared with the average of two months ago, this is an advance 
of 7d. per ton, the figures for January and February having been 
£6 9s. 11°53d. Singularly enough, however, contrasted with 
twelve months ago, the price comes out, with the exception of the 
decimals, exactly the same, since the declaration for March and 
April, 1891, was £6 10s. 6d. It is eloquent, however, of the 
steadier position of trade to-day than a year ago that the March 
and April return just referred to was a drop of 3s. 1d. per ton on 
the first return for 1891, while, as has already been shown, the 
gg average is an alteration of only 7d. on a couple cf months 

ck. The immediate result of the ascertainment is to leave iron. 
workers’ wages unaltered, for the Standing Committee of the 
Wages’ Board—acting upon the powers given them by the whole 
Board—have resolved ‘‘ That the rate of wages for the ensuing two 
months, ending on the first Saturday in August, be continued oy 
the basis of 8s. per ton for puddling.” 

Thus the Midland Wages’ Board are pursuing the same policy as 
the North of England Board, for it is noticeable that neither does 
the average price just declared in the Northern district carry any 
change of wages. 

It is interesting to compare the present average prices of iron 
with the averages of some ge years, including the great 
“boom” period of 1871 to 1873-4. Thus the declared averayes in 
the North of England, and the rates of wages paid between the 
year 1869 and 1878 inclusive, were as follows:— 

Average price. Wages, 

tes. d. S & 
1869 ce 46 8s fe 88 as 8 Per Gem as ae 8 6 
1873 ne 18 3 oo eo oe 12 8 
1874 ne ee ee 18 11 as ae ne te © 
eee ee 10 4 ae 
1877 ia? Ga eh ue.” ae YF 2 ee) 2. 88 
1878 7 4 oe tae Ge 


If the corresponding figures relative to Staffordshire were 
obtainable, they would be found to be much the same as the above, 
and for all practicable purposes the table just given may be 
regarded also as applying to Staffordshire. 

Compared then with the inflated period of 1873 and 1874, current 
wages are not so good, by 50 per cent. for the iron workers as they 
were then ; and the present average net selling price is below the 
average for that period by as much as £4 8s, or £5 &s, per ton, 
Yet things have been worse in some periods of — pe history a 
good deal than they are to-day in Staffordshire, and employment 
at the ironworks in this part of the kingdom is much more gener- 
ally assured than in other parts of the country. 

Jpon ’Change in Birmingham this—Thursday—afternoon, and 
in Wdeuhanphen yesterday, the present position, in view of the 
accountants’ return and the Durham strike now ended, was much 
discussed, The impending Parliamentary dissolution will be cer- 
tain to upset business a good deal during July and August, though 

robably by the end of July most of the elections will be over, 
While the contest is on, however, trade is likely to be at a stand- 
still, since the interests involyed are so considerable that very 
many of the leading ironmasters will be engaged in electioncering. 

In preparation for the Whitsuntide holidays, the ironworks this 
week have been making as full time as possible, manufacturers 
desiring to get out all orders practicable, and the men being 
wishful of obtaining good pay before the works are shut down. 
Fortunately the state of buyers’ demands at some of the works 
have allowed of this being done without much trouble ; but at 
other concerns, where orders are less numerous, the men have had 
to be engaged partly upon stock. The demand for ‘‘ marked” 
sorts of iron is quieter than it has been for some months past, and 
only one or two of the six or eight ‘‘ list” houses—whose prices 
regulate the trade—have been producing the usual quantity of 
high-priced iron. The falling off is partially counterbalanced by 
the orders for medium and common unmarked qualities ; but even 
for these kinds business has also been on a limited scale. 

Prices of marked bars are without quotable change at £3 for 
ordinary sorts, and £8 12s, 6d. for the make of Lord Dudley Co, 
Second qualities are £6 15s, to £7; and common, £65 15s. to £6. 

The sheet iron trade still suffers from depression, which is 
emphasised by a recent bad failure in the Wednesbury district, and 
by rumours of others which, however, have happily not yet made 
theirappearance. Prices are at the date very unremunerative, and 
there seems but little prospect of improvement in this respect. 
Demand is restricted to within narrower limits than has been known 
for a long time, and the Australian trade, which is a great source 
of income, keeps only quiet. Sheet singles are selling at £6 15s, 
to £7, doubles at £7 to £7 5s., and lattens at £7 17s. 6d. upwards. 

A good deal of interest is excited among sheet iron makers here 
at the report from Belgium that it is tolerably certain that the 

ny eons syndicate of sheet iron and iron plate manufacturers will 
* ormally constituted this week. The principal producers are 
stated to be in accord on the main points, and there is expected to 
be no difficulty in arranging details, It seems probable that steel 
plates will be excluded from the agreement. : ; 

Hoops, strips, and similar classes of narrow iron are without 
alteration on the week at £6 10s, to £6 12s, Sd. for the former, and 
£6 to £6 2s, 6d. for the latter. Plates are £8 for common and £9 
to £10 for boiler sorts. . 

The recent advance in Northern hematites and warrant iron on 
the Scotch market afforded considerable satisfaction here, and gave 
rise to the expectation of better prices, but the easier rates 
announced this week only show how susceptible the Scotch market 
is to the slightest change. t 

Pig iron locally maintains a steady position, and sellers express 
afair amount of satisfaction of business just now doing. Deliveries 
are being made with regularity to local consumers of pigs from the 
Midland districts, and greater quantities would be accepted by 
consumers if makers could comply. Prices of Northampton pigs 
rule at 43s. 6d. to 44s, delivered to works in this district ; Derby- 
shire, 44s, to 44s, 6d. ; and Wiltshires, 45s, Lincolns are 47s. 6d. 
at stations, and some brands slightly more. 

Staffordshire pigs are in good call, and all the current make of 
the furnaces is going away. Prices are fairly strong at £5 for best 
cold-air all-mines ; 62s. 6d. to 65s. for hot-air all-mines ; 44s. to 
45s. for part-mines; and 37s. to 38s. as an average for cinder sorts. 

A strike has taken place at the Caponfields Ironworks, Bilston, 
owing—-so it is alleged by the men—to the employers calling upon 
the men to work with slack instead of coal, and to do “ doubling 
without the recognised sixpence per ton extra in each case. It is 
stated that the masters wish the men to go in for six months to see 
how the present scheme works, ‘I'he men, however, seem resolve 
that there shall be no mixtures ; that there shall be all coal used, 
or else that they be paid 6d. per ton for slack. Consequent'y they 
have come out on strike. 
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NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 

Manchester.—The general condition of trade throughout both 
the iron market and the engineering industries of this district 
remains much the same as I have reported of late, the only 
specially noticeable feature during the past week being the some- 
what extraordinary fluctuation in outside brands of pig iron and 
hematites, which after a very sudden upward jump, have for the 
most part receded to very near their previous price. The varying 
prospects of a settlement of the Durham miners’ strike have, ot 
course, had a good deal to do with this; certainly the temporary 
upward movement in price was not the result of any improvement 
in the present prospects of trade, which all alung have continued 
quite as unsatisfactory as ever. So far as this immediate district 
is concerned, there has been if anything a still more restricted 
weight of business, owing to consumers as usual, just prior to 
Whitsuntide, buying only in the smaliest possible quantities until 
after the holidays, whilst apart from this there are complaints in 
many quarters that deliveries, on account of contracts already 
placed, have been largely reduced, or partially suspended, 

The Manchester Iron Exchange, on Tuesday, brought together 
about the usual attendance, and there was much about the same 
inanimate tone throughout that has characterised the market for 
some time past. For pig iron moderate inquiries were reported 
in seme instances, and here and there fair transactions were 
put through, but generally the business doing was only of small 
dimensions. For Lancashire pig iron makers’ quotations remain 
on the hasis of 44s, 6d. for forge, to 45s. 6d. for foundry, less 24, 
delivered equal to Manchester, with the present small production 
being disposed of at about these figures. The considerable sales 
recently made in district brands have, apparently for the present, 
80 filled up the books of most of the makers that just now they are 
practically out of the market, and are either only entertaining 
inquiries from regular customers, or quoting what are practically 
prohibitive prices. Merchants, in some instances, have been rather 
anxious to buy, evidently to cover sales already made, but they 
are not at all disposed to pay any material advance in prices, and 
yuotations for both Lincolnshire and Derbyshire are little more 
than nominal. For delivery equal to Manchester, Lincolnshire is 
not quoted under 44s, for forge, to 45s, and 45s, 6d. for foundry, 
with some makers asking quite ls, above these figures ; whilst 
Derbyshire ranges from 45s, to 45s, 6d. for forge, to 48s, and 48s. 6d. 
for foundry, less 24. Makers’ quotations for good named brands 
of Middlesbrough have remained firm at the special rates 
quoted of late, as there are only one or two who have any- 
thing to offer, but ordinary truck iron has varied about 1s, to 
ls. 6d. per ton, with sellers now offering at about 48s. 10d., net 
cash, delivered Manchester. For Scotch iron, quotations have 
also undergone considerable variation, but business all through has 
only been possible at very low figures, and for delivery at the 
Lancashire ports Govan is offered at about 44s, 6d.; Carnbroe, 
46s, 6d.; Eglinton, 47s, to 47s, 3d.; and Glengarnock quoted by 
makers at 49s. 6d, net, prompt cash, but offered by merchants at 
6d. to 1s. per ton below this figure. 

In the manufactured iron trade makers still report only a very 
unsatisfactory hand-to-mouth business doing. For delivery equal 
to Manchester. gee yoare remain without material change, 
averaging £5 ibe, and £5 17s. 6d. for local, up to £5 17s, 6d. and 
and £6 for North Staffordshire bars, bhant sheets £7 5s, to 
£7 7s, 6d., and hoops £6 5s, for randoms, to £6 7s, 6d. for special 
cut lengths. Merchants, however, are underselling freely, especi- 
ally in bars, which have been offered for forward delivery at 2s. 6d. 
per ton under makers’ quotations. Nut and bolt makers report 
only a very restricted demand, and to secure orders there is very 
keen cutting in prices, 

A strong upward movement in hematites has been the feature of 
the steel trade during the past week, and although for open brands 
quotations have got back to something like old figures, makers are 
still holding to a substantial advance upon late rates, and for deli- 
very in the Manchester district are quoting about 61s. to 6ls. 6d., 
less 24, for good foundry qualities, although open brands are obtain- 
able at as low as 59s, 6d.; steel billets remain very firm at £4 15s.; 
delivered Manchester, with local makers weli sold at this figure. 
There have been moderate inquiries for steel boiler-plates, but 
these have been chiefly for prompt delivery, which very few makers 
can offer. Local makers have been hooking special orders at £8 
per ton for prompt delivery in the Manchester district, but there 
are other plates to be bought, although not for prompt delivery, 
at £7 5s. to £7 7s. 6d, per ton. 

In the metal market there is no appreciable change, business 
continuing of a very limited character, with makers’ list quota- 
tions for manufactured goods unchanged. 

Here and there engineering firms continue tolerably well 
engaged upon specialities, and boiler-makers still report a fair 
amount of new work coming forward, but generally a steady 
slackening off is the most noticeable feature throughout the engi- 
neering industries of this district, anda very large number of the 
works are now but very indifferently supplied with orders, with 
only a very unsatisfactory outlook as regards new work coming 
forward in the future, 

The other day I had an opportunity of going through the Corn- 
wall Works, Openshaw, near Manchester, where Mr. Elton Bott, 
who is making a —_ study of pneumatics—something after the 
manner in which Mr, Edison has made a special study of electri- 
city—with a view of its application to quite a variety of purposes, 
is carrying out a number of interesting experiments, and perfect- 
ing several new inventions, The manufacture of a new design for 

dnance and ic shells, patented by Mr. Bott, is one of 
the chief branches of these works. Some description of these has 
already appeared, but 1 may mention one interesting a an 
invention of Mr. Bott's, for jacketting a steel tube with bronze, by 
& patented process of casting the molten bronze on to the cold 
steel tube, so that the shri e is equal over every part, and the 
great expense of turning, boring, and shrinking on of jackets by 
the ordinary method is thus dispensed with, I was shown 
bronze jackets cast on in this manner, and the process 
would certainly seem to render possible the quick and 
cheap production of light ordnance of the quick - firing 
character. This process, 1 may add, is also applicable for cast- 
ing on the linings of _ lier shafts and hydraulic rams, Further 
improvements have mn made in the automatic shell invented 
by Mr. Bott. .This shell is now so designed that it can be fired 
out of an ordinary smooth bore gun, the only modifications of the 
gun required being slight alterations of the breech-action ; the 
rotation of the shell being secured without any rifling of the gun, 
by means of an ingenious device on the shell itself. Further im- 
provement is being introduced in a device patented by Mr. G. 
Cammell and Mr. Elton Bott, for the purpose of accelerating the 
speed of the shell after it has been fired. This consists of an 
internal cartridge of high explosives, which is fired by a detonator, 
after the pneumatic shell has traversed a certain portion of the 
bore. At the Cornwall Works, experiments of various kinds are 
also being carried out in metallurgy, and the Solid Steel Engineer- 
ing Company has commenced the manufacture of manganese 
bronze, and steel castings for all purposes, and up to all weights, 
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1s an entirely new and novel method, also patented by Mr. Bott, 


for in 


0 the flame is under the command of the man 
in charge of the furnace, Another interesting feature in the works | The whole district traversed is full of collieries and mineral works, 


the coalfield alone, it is estimated mtaining no | than 
the efficiency of boilers and engines, the full details | 800,000,000 tons of. coal. ‘al 0 es 


be stated briefly that no condensation takes place in the cylinder, 
owing to the manner in which the steam is generated, whereb 
wet steam is absolutely prevented, and even when doing its wor! 
in the cylinder, condensation does not take place, thus giving an 
almost perfect diagram. 1 also noticed, as in the open-hearth 
furnaces, an oil burner, crude oil being used here also for fuel, and 
no trouble is caused in ae So no smoke being produced, 
whilst the cost of oil, after exhaustive tests, has been proved to be 
cheaper than using steam coai, owing to the method in which the 
oil is consumed, 

All descriptions of round coal continue in very quiet demand, 
the lower qualities especially becoming more and more difficult to 
dispose of for ironmaking, steam, and general manufacturing 
purposes, and although it is very exceptional where there is any 
actual announced reduction in list rates, — generally are easier, 
and for common round coals very low figures are being taken to 
effect sales, At the pit mouth best coals average 12s.; seconds, 
10s. to 10s. 6d.; common house coals, 8s, 6d. to 9s.; and steam and 
forge coals are readily obtainable at 7s. 9d. to 8s, 3d. per ton. 
Engine classes of fuel are moving off fairly well, and generally 
steady at about late rates, burgy averagin og 6s. 3d. to 6s, 9d.; the 
better qualities of slack, 4s, to 5s. 3d.; and common sorts, 
8s, 3d. to 3s, 9d. per ton, at the pit mouth. 

The renewal of the gas coal contracts is just now exciting con- 

siderable interest in the market, and a joint ting of L hire 
and Yorkshire coalowners was held at Sheffield, on Saturday, with 
the view of coming to some agreement as to the basis on which 
tenders should be sent in. The Yorkshire coalowners expressed a 
determination to hold firmly to last year’s prices, as they saw no 
prospect of reducing wages this year, but some of the Lancashire 
representatives preferred to have a free hand, and no actually 
binding agreement was come to. In one or two contracts that 
have been settled comet, concessions upon last year’s prices have 
been made, but generally the tenders sent in are being based 
practically upon the average prices ruling last season. 
The shipping trade continues in a very unsatisfactory condition. 
For steam coal there is only a very indifferent demand, and the 
supplies have been offered at very low figures, ordinary steam coal 
being readily obtainable at 9s. 3d., with gcod qualities not 
averaging more than 9s, 6d. per ton, delivered at the ports on the 
Mersey. In the coasting trade for house-fire coal there is also a 
keen competition with Scotch coal, and best Lancashire qualities 
are not averaging more than 12s, 6d., with good seconds 10s, 6d. to 
10s, 9d., delivered at the Garston Docks, 











THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


BUSINESS continues very dull, The large vo firms are 
all waiting for the termination of the strike in the North. The 
whole of the hematite pig iron available in this country for steel 
making is—at the date of writing—61,198 tons. At no steel works 
is full time being worked, all being short of iron. Of course every 
week’s delay in getting the strike settled, makes hematite iron 
scarcer, pa f unless the dispute soon comes to an end, the various 
large works will have difficulty in gg $e sufficient supply of 
reliable brands even for urgent orders. There has been a better 
tone in the Birmingham district for two or three weeks 
Some fair orders have come from our colonies, and the 
prices of iron have strengthened. 
Considering the lowness of freights, and the fact that many 
large steamers are laid up, the demands for boiler furnaces and 
shafting must, on the whole, be idered satisfactory, The 
Serve tube is growing daily in favour, and several important orders 
have been booked lately. Prices of railway material continue the 
same as they have done for many months, and with the growing 
scarcity of hematite iron are likely to be stiffer than weaker. 
Last Saturday at Palmer’s shipyard was launched the battleship 
Resolution, one of the eight first-class men-of-war of the naval rein- 
forcement programme, e weight of the Resolution, as launched, 
viz. , 7800 tons, is nearly the greatest weight ever launched in oneship, 
and the operation was successful throughout. Of the considerable 
weight the armour supplied by the Atlas Works forms a portion 
of not less than 2500 tcns, and a similar weight of Atlas armour 
will be in the sister ship Revenge, which is also being built at the same 
yard. In addition to the armour, Messrs. John Brown and Co, have 
supplied the straight shafting for both vessels. 
A statement reaches Sheffield from London that, as a set-off 
against the consent of the British Government to take part in the 
Bi-metallic Conference, the United States are disposed to make 
some tariff concessions to this country, so far, at least, as Birming- 
ham and Sheffield are concerned. 1 cannot find any confirmation 
of the report at thisend. No doubt the McKinley tariff permits 
the President to tion such ions, but those familiar with 
the ways of American politicians will be loth to believe that any 
such pro-English course would be adopted in the year of a Presi- 
— election—unless America is going to make the best of the 
ain. 
e annual meeting of the shareholders of Messrs, William Cooke 
and Co., Tinsley Steel, Iron, and Wire Works, was held at the 
works on Tuesday. In their report and balance-sheet for the year 
— 3lst March, 1892, the directors reported that although 
there had been slight reductions in wages and fuel during the past 
twelve months, they had not been at all commensurate with the 
reduction which had taken place in the price of all classes of iron. 
After paying interest on preference shares and all other interest 
charges, there remained a profit of £4724, which, under the cir- 
cumstances, the directors consider favourable working. The 
report was adopted, and Mr. John Bednal, the retiring director, 
was re-elected. 

The joiners’ toolmakers have just obtained a 15 per cent. 
advance of wages. This brings them up to the list price esta- 
blished several years ago. Any advance of wages at present is an 
absolutely novel feature of local trade. 

The railwaymen in Sheffield held a meeting on Sunday night, 
when they unanimously adopted a resolution in favour of union 
for the purpose of obtaining shorter hours and better conditions of 
service. It was further decided to form a branch of the Amalga- 
mated Society of Railway Servants for the district of Heeley. 

I have to announce the death this week of a gentleman well 
known in this district—Mr. William Hugill Walker, of Messrs. 
Walker, Eaton, and Co., engineers, Spital Hill, Sheffield. Mr. 
Walker has for years been sole proprietor of the extensive engineer- 
ing establishment, which has undertaken some of the largest 
machinery ever erected in our heavy works. He has been in in- 
different health for some time. His sons, Mr. William Walker 
and Mr. Charles Walker, succeed him in the business. 

I have already intimated that the Beighton to Chesterfield 
section of the Manchester, Sheffield, and Lincolnshire Railway 
Company’s southern extension would be opened on the Ist of June. 
That was the intention, but a delay of a day or two has been 
caused, Major Marindin, from the Board of Trade, made an 
official inspection of the line on Monday, when he was accom- 

nied by Mr. H. Browne, superintendent to the Manchester, 

heffield, and Lincolnshire Company; Mr. <A. Ross, engi- 
neer; Mr. C. Liddell, parliamentary engineer; Mr. += 
eming- 

Logan and Hemingway, contractors for the 








Earl Manvers 


miles, and to this have to 
+ miles for colliery branches, giving a total length of 35? miles, 


In the trial trip four new engines, 





of which I am not at liberty at present to give. It may, however, 


line, were piloted over the extension, and two of them, coupled, 
were used for testing the several bridges. Everything was tound 
satisfactory, except at Staveley Works Station and Chesterfield, 
where Major Marindin did not consider that sufficient bad been 
done to admit of the line being opened on the Ist. He is to make 
another inspection to-day—Friday—with the view, if expedient, of 
permitting the company to open the entire section on Saturday, 
the 4th inst. Inthe meantime the passenger trains are being 1un 
between the Sheffield and Staveley Town stations only. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE relations between the Durham coalowners and their men 
still continue to be the most absorbing subject of attention in this 
district, for it is the strike—and that alone—which has been para- 
lysing business for three months ; and there is no hope of its being 
resumed until the pits are once more at work. A good deal of 
official literature has been disseminated within the last eight days 
with respect to this strike. Mr. Guthrie, the secretary to the 
Durham Coalowners’ Association, issued a letter setting forth very 

isely the position taken up by the employers, and replying to 
the strictures of the leaders of the men, who were endeavouring to 
fix upon the owners the whole responsibility for the strike. ‘The 
leaders of the men had asserted that the masters had raised their 
claim 34 percent., te punish the men for having stopped the 
collieries ; but Mr. Guthrie denied this, and stated that the action 
was simply taken because the owners had, since they made their first 
claim, received from theaccountants the selling price for January and 
February and found that it represented a further wages reduction of 
3? per cent. Again, the men have been posing as the upholders of 
arbitration, and endeavoured to bring odium on their employers 
because they did not accept the offer made by the men. The 
employers frequently offered it before, and the men refused it. 
Mr. Guthrie said that “arbitration having been repeatedly proffered 
by the owners and constantly refused by the men prior and up to 
the very eve of the suspension of work, cannot now, after ten 
weeks’ strike, be claimed by the men, who deliberately elected to 
resist all reduction, even by forcs, even to the drown- 
ing of the pits.” The Miners’ Federation Board have 
issued two manifestoes since your last issue, one of which 
was an appeal ‘‘to trades unionists and the genera. public” for 
support. In this, much strong language is indulged in. It is 
asserted that the employers are determined to crush the men’s 
organisations, and that the Durham miners are not fighting their 
own battle only, and from the evil designs of the masters they 
turn to the public for support and sympathy. Things towards the 
end of last week appeared to have come to a deadlock, as the 
owners remained firm in claiming the 13} per cent. reduction, and 
the men would not offer more than 10 per cent. This led several 
prominent gentlemen to step in and offer 4 ape for ending 
the difficulty. Thus Mr. Nicholas Wood, M.P., suggested that as 
there was only 34 per cent. in dispute between the two parties the 
difference should be split, and 114 per cent. agreed upon, Sir 
Henry Havelock-Allen, M.P., suggested that the men 
should be allowed to go in at 10 per cent. reduction, 
and that the rest of the master’s claim should be eub- 
mitted to arbitration. Mr. Thomas Bell, H.M. Inspector of 
Mines for the district, made various suggestions, the nature of 
which were not made public, The Bishop of Durham also inter- 
vened, and remarked that the last resolution adopted by the 
owners on Saturday week suggested a just and honourable 
arrangement, which would, he believed, be of lasting benefit to the 
trade and industry of the country. He proposed that there should 
be an immediate reduction of 10 per cent. in wages, and that the 
question of any further reduction should be referred to a Wages 
Board, to be established with full power to deal with this and with 
all future questions of increases or reductions in wages, His 
Lordship suggested that representatives of masters and men might 
meet him at Auckland to discuss the question, and endeavour to 
arrive at some arrangement for reopening the pits. Accordingly on 
Wednesday this conference was held under the presidency of the 
Bishop, at Auckland Castle, six representatives of each side being 
present. It was there arranged that the dispute should be settled, 
the masters accepting the 10 per cent. reduction offered by the 
men, and it is expected that the pits will be re-opened on Monday, 
A committee of masters and men is meeting at Newcastle tc-day 
—Friday—to arrange details about opening pits, &c. The decision 
has, of course, given the greatest satisfaction, not only to the 
colliers, but to those men engaged in other industries who have 
been thrown out of work for the last three months through this 
dispute. 
There has naturally been only a small amount of business done 
in the iron trade this week, for people have been disposed to await 
the issue of events in the coal trade. Last week, when the termi- 
nation of the strike appeared to be rather remote, negotiations 
between men and masters having failed, the price of Middlesbrough 
warrants rose to 41s., which was the best figure that had ruled 
since the strike began—indeed, the best that has been reported 
since the spring of last year—and it is 6s. above the price ruling 
when the strike commenced. But on Monday, after the mediation 
of the Bishop of Durham had been accepted, prices became easier, 
40s. 1d. being taken. However, the tone improved again, and 40s, 84d, 
was the quotation on Tuesday, and 40s. 10}d. on Wednesday. Makers 
have not been selling No. 3 Cleveland G.M.B. under 41s. 6d. 
this week, and merchants who took 40s. 3d. on Monday would not 
sell under 41s. on Wednesday. No. 3 is, with the exception cf 
white, the only description of pig iron in stock, and there is very 
little white. For this quality 6d. has been paid this week, 
No price can be given for either basic or hematite pigs, for they 
have all but disappeared from the stocks. At the date of writing 
the Cleveland ironmasters’ returns for May have not been issued, 
but it is expected that they will be even more extraordinary than 
those of April, when a decrease of about 75,000 tons in stocks was 
reported, which was over 30 per cent. better than the next largest 
reduction. It is very probable that in May there has been a 
decrease of 85,000 tons, for while no Cleveland iron has been made 
there has been a larger local consumption through the re-opening 
of some finished ironworks, and shipments have been 25 per cent. 
heavier than they were in April. It is apparent that the Durham 
strike has led to a reduction of 200,000 tons in stocks of Cleveland 
iron, and now less than 80,000 tons are held, three-fourths of which 
are in the public warrant stores. 

It has been arranged that next Tuesday, being Whit Tuesday, 
which is practically a general holiday, the usual weekly iron 
market shall not be held, because as trade is so bad there is 
really no need for it, 

The exports of pig ironfrom Middlesbrough during May were 
25 per cent. in excess of those in April, but were 25,000 tons 
below the average of the month in past years; indeed, there bas 
not been so small a May shipment for more than a score of years, 
The following is the record for May, as compared with the corre- 
sponding returns for the months named :— 





Coast wise. Foreign. Total. 
Tons. Tons. Tons, 
May, 1802 .. .. «. «. 1%706 .. .. 38,496 .. .. 56,192 
Geet Ww. ce ce TD 8. 3s MOR cn. 0, SOE 
MEG TOE a, cc. oo, ce SRETL 5. cs GRRE nce, os SO 
May, 1890 .. .. «- «+ 18,700 .. .. 61,551 80,251 


To Scotland only 11,366 tons were sent, against 30,931 tons in 
May, 1891, and that was on account of old orders, for Cleveland 
iron is now relatively several shillings a ton dearer than Scotch. 
To Germany and Holland 9919 tons were forwarded, against 


added | 18,847 tons in May, 1891, and 39,896 tons in May, 1890. But 


18,605 tons were sent to Scandinavia, the largest quantity by 
several thousand tons ever reported, and comparing with 4470 
tons in May, 1891, and 4650 tons in May, 1890, the cause of this 
being the rush to import iron before the new duties took effect in 





obtained from Glasgow to work the passenger traffic on the new | Sweden. The extent to which the Durham strike has effected pig 
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iron shipments may be seen in the following record for the first 
five months of each of the last four years, the figures for 1889 being 
the best on record. 


Coastwise. Foreign. Total. 

Tons. Tons. Tons. 

1889 210,553 .. .. 199,089 .. 409,592 
1890 91,028 208,753 .. 299,781 
1891 202,219 140,859 .. 348,078 
1892 136,568 127,861 .. 268,924 


The statistics of Mr. Waterhouse to the Finished Iron Trade 
Arbitration Board show that the deliveries of manufactured 
iron in the district have not been nearly so much circum- 
scribed as might have been expected, considering that so much of 
the plant has been rendered inoperative by the Durham strike ; in 
fact, not 25 per cent. has been at work. It was estimated that the 
deliveries would not exceed 10,000 tons for March-April, but they 
actually reached 20,295 tons. This, however, was 16,111 tons less 
than the deliveries of January-February, and 22,582 tons less than 
in the corresponding two months of 1891. e decrease was chiefly 
in plates, only 6107 tons being sent out, against 19,112 tons in 
January-February, and 23,971 tons in March-April, 1891. The 
deliveries of bars were only |500 tons short of those of January- 
February, and it is obvious that manufacturers must have been 
delivering these out of stock, though the bar mills have been better 
off than the plate mills. The realised prices were only 6d. per ton 
below those of January-February, and wages of iron workers, which 
are regulated by sliding scale, will not be altered for June-July. 
The following is the summary of the returns for March-April :— 





Percentage Average net 
Description. Weight invoiced. of selling price 
total. per ton. 

Tons. cwt. qr. Ib. sa 4 

Rails .. Oe 6:22 os ow 1S 5 1 519 
Plates’ .. Cy 6 8S wc 0p SOD oo op 5 SB TS 
Sn san 10,071 7 122 .. .. 4962 .. . S11 867 
Angles .. 8,781 17 O11 «. 18°64 5 7 5:54 
20,294 19 111 100°00 5 9 271 


Rails fell 7d. per ton; plates,4d.; bars, 4s. 1ld.; and angles rose 2d. 

The demand for finished iron and steel is quiet ; indeed, it hardly 
suffices to keep in operation the few works which are still running, 
which do not form 25 per cent. of the whole. Prices do not show 
any improvement, but that can hardly be expected when in other 
competing districts no advances are made. It is reported that the 
Adrea Steamship Company, which is subsidised by the Austro- 
Hungarian Government, is under contract to add to its fleet ten 
steamers of 1600 tons each this year, and three next year, and that 
a good part of the work will be executed on the Tyne. H.M.S. 
Resolution, was launched last Saturday by Palmer’s Shipbuilding 
and Iron Company. Sir W. G. Armstrong, Mitchell, and Co., at 
Elswick, also launched two cruisers for the United States of Brazil. 
The Republica is 226ft. long, 35ft. broad, 12ft. 9in. draught, 1300 
tons displacement, and indicated horss-power; while the 
Tiradentes is 173ft. long, 30ft. broad, 10ft. 9in. deep, 800 tons 
displacement, and 1200 indicated horse-power. mong the 
visitors at the launch was Vice-Admiral Abreu. Brazilian 
Minister of Marine. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

Tue Glasgow pig iron market has been very irregular in the 
week. ie pee of hematite, which hoor ses in the ward 
week as much as 4s, per ton, owing to scarcity of warrants, were 
very flat at the beginning of this week, falling 2s. 7d. per ton. A 
tightness of warrants again led to a smart rise, and the market has 
been very unsettled. Cleveland warrants have followed a similar 
course, but within narrower limits of fluctuation. There has been 
a better demand for Scotch warrants, which have been bought both 
for cash and one month at better prices. Scotch iron is now very 
cheap relatively to Cleveland, and a considerable quantity of it is 
said to be changing hands rapidly. 

The current prices of makers’ iron are as follow:—G.M.B., 
f.o.b., at Glasgow, Nos. 1 and 3, 4ls, 6d.; Monkland, No. 1, 
43s.; No. 3, 41s. 6d.; Carnbroe, No.1, 44s.; No. 3, 43s. ; Clyde, 


No. 1, 48s.; No. 3, 47s.; Gartsherrie, Summerlee, loan, and 
Calder, No., 1 50s.; No. 3, 48s.; Coltness, No. 1, 53s. 6d.; No. 3, 
49s.; Glengarnock, at Ardrossan, No. 1, 50s. 6d.; No. 3, 48s.; 


Dalmellington, No. 1, 48s.; No. 3, 47s.; Eglinton, No. 1, 47s.; 
No. 3, 46s.; Shotts, at Leith, No. 1, 52s. 6d.; No. 3, 50s.; Carron, 
at Grangemouth, No. 1, 54s.; No. 3, 47s. 6d. 

There is a fair demand for forge iron, which is being sold direct 
to 7% consumers ; M, and C. at Coatbridge, No. 4, is quoted at 
4is. 

The shipments of pig iron from the Scottish ports in the past 
week amounted to 5505 tons, compared with 5916 in the corre- 
sponding week of 1891. There was shipped to Australia 566 tons, 
Holland 510, Italy 470, India 432, Spain and Portugal 240, 
Germany 185, United States 126, Belgium 80, other countries 310, 
the coastwise shipments being 2587 tons against 2033 in the corre- 
sponding week of last year. 

The reduction of pig iron stocks here and in the North of 
England in the past week amounted to upwards of 27,000 tons, and 
for the past fortnight to about 55,000 tons. 

The output of pig iron in Scotland is maintained at the same 
rate as before, there being seventy-six furnaces in blast, compared 
with seventy-six in the preceding week, and sixty-five in the corre- 
sponding week of last year. There are forty making ordinary and 
special brands, thirty hematite, and six basiciron. The quantity 

_ of ordinary and special iron being made is 2000 tons a week less 
than at this time last year, while the production of hematite is at 
the rate of 7500 tons more per week than it was twelve months ago. 

During the past week there was shipped from Glasgow loco- 
motive engines and tenders to the value of £18,000; sewing 
machines, £23,000; machinery, £5950; steel goods, £12,420 ; and 
miscellaneous iron goods, £17,200. 

There is rather more inquiry for cast iron pipes, and the state of 
this branch is such that founders may be ex to compete 
eagerly for the contracts that are in the market. These include 
20,000 yards of pipes for Lurgan, Ireland. 

The malleable iron trade is still quiet, although there has been 
rather more business offering within the last few days ; the orders 
coming to hand are generally light and for early delivery. Makers 
quote the lowest e of common bars £5 15s.; second grade, £6; 
highest grade, £6 2s. 6d.; best bars ranging from £6 5s. to 
£6 12s, 6d.; angles, £5 12s. 6d.; sheets, £7 7s, 6d.; all less 
5 per cent. discount. 

There is a rather better tone in the steel trade, the wages 
difficulty is now fully settled, and the makers are prepared to put 
as much of their hee in operation as is required by current 
orders. The inquiry for shipbuilding steel is comparatively poor, 
but yet orders keep dropping in from various quarters, and it is 
hoped that an improvement may set in before long. Steel is 
quoted on the basis of £6 2s. 6d. to £6 5s, for ship plates, less 
5 per cent. discount. 

e coal trade is active, the shipping branch being well supplied 
with orders, while the inland inquiry is fair. Several cargoes of 
coals have been shipped from the Forth to Newcastle for use in the 
chemical works there. The stoppage in Durham has otherwise 
largely benefitted the coal industry in Scotland. The demand for 
gas coal is brisk, and a number of English buyers are daily on 
“Change” in Glasgow. At the same time the contracts for gas 
coal for the city of Glasgow and other corporations are coming into 
the market at once. In these circumstances splint coal is some- 
what firmer, especially as there is more of it now wanted for the 
steel works. Main and ell coals are in good demand for shipment 
at firm prices, and steam coal is steady. The prices at Glasgow 
harbour are: Main coal, 7s. 9d. per ton ; splint, 8s. 3d, to 8s, 6d.; 
ell, 8s, 6d. to 8s, 9d.; steam, 10s, to 10s. 

In the course of the past month there was launched from the 








Clyde shipyards 36 vessels, with a total tonnage of 22,205, com- 
pared with 37 vessels and 20,592 tons in the corresponding month 
of last year, and 24 vessels of 25,954 tons in May, 1890. The 
output of the past five months consists of 134 vessels, aggregating 
149,381 tons, compared with 127 vessels and 131,800 tonsin the 
same period of last year; 108 vessels and 148,665 tons in the first 
five months of 1890. 

The output for the present year to date is the largest on record ; 
but the scarcity of fresh orders is expected to tell adversely on the 
future. It is calculated that only about 20,000 tons were placed 
during May, compared with 25,000 in May, 1891. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

Some degree of surprise has been felt this week, that notwith- 
standing the large bulk of coal trade that has been done during 
the last two months, and the retention of a fairly good price, the 
audit declared on Tuesday at the meeting of the Sliding Scale 
Committee a reduction of 3 percent. The explanation no doubt 
of this is that the large contracts entered into by the leading 
coalowners, both with railways and the great ‘‘ Liners,” were at a 
marked reduction on prices prevailing towards the end of last year, 
and thus if ‘‘present business” was done at better quotations, 
these would not affect the great bulk of trade. At all events, 
apart from speculation, the audit is unimpeachable, and there is 
nothing to be done but to accept the inevitable. It is so slight, 
too—an average perhaps of 6d. reduction per man per week—that 
it wili scarcely be noticed. This reduction still leaves wages 36} 
above the standard. 

Various rumours are in the air. I hear them where ‘‘men most 
do congregate,” but how far true is the question. One rumour is 
that a London syndicate, with an eye to the great coal tract of the 
Cwmavon district, intend making Port Talbot a first-class port. 
Another, that a union is likely between Bute, Barry, and Taff Vale 
companies. This latter amalgamation has been talked about before, 
but not so freely, or with so much force as the amalgamation of 
Bute, Rhymney, and Taff Vale Railways. There is another amal- 
gamation, or rather absorption, which has been discussed, that of 
the Great Western Railway absorbing all, but this seems as remote 
as the Government absorbing the rai oo 8 

The Ebbw Vale Co. is to congratulated upon two successes, 
booking an order for 3000tonsChilian rails, and securing the coal eon- 
tract for the locomotive coal to the Waterford and Central Railway, 
and the Cork and Bandon Railway. With regard to the rails for 
Chili this is an encouraging fact, that the disastrous civil war is at 
an end, and that Chili is again about to pursue that onward course 
of mercantile and commercial development which has been so long 
interrupted. The Dowlais Company also is engaged on Mexican 


and Egyptian rails, so prespects are certainly improving in the 
rail trade. Various cargoes have left of late, 500 tons Boucan 
included. 


I note amongst the imports to Swansea this week one of a 
wang ow character. This isa large consignment of mineral oils 
rom Batoum. Seeing that avery large trade has been opened out 
for tin-plates between Russia and Swansea, this item is of a recipro- 
cating character, and may tend to increase, Swansea being the port 
of consignment for the district. The price of coal has been fairly 
well maintained. This week the market opened briskly, but towards 
mid-week it became a little quieter, though prices remained. 
Present quotations, Cardiff, are as follows :—Best steam, 12s, 3d. 
to 12s. 64; seconds, lls. 9d. to 12s.; inferior, under which head, 
without disparagement to a the market quotes Mamouth- 
shire, 10s. 9d. to 11s. 3d.; small, 6s. to 6s. 3d. Swansea quotations 
are:—Large steam, 12s. to 12s, 3d.; seconds, lls. to lls, 6d.; 
small, 5s. 3d. to 5s. 6d. House coal, Cardiff, is quietly receding, 
as one might naturally expect :—Best is at 13s. 6d.; seconds, 12s. 
to 12s. 6d.; No. 3, Rhondda, 12s. 9d. to 13s.; brush, 10s, 3d.; 
small, 8s, 6d. 

Coke maintains its advanced figures:—Furnace, 2ls.; foundry, 
24s, 6d. to 25s.; Cardiff. Swansea prices are :—Furnace, 19s, to 
20s.; foundry, 21s. to 22s. Patent fuel remains at lls. 6d. At 
Cardiff and Swansea there was a lessened export. The Swansea 
sale showed :—France, 100 tons; Spain, 1 ; Cronstadt, 1350; 
Italy, 4900. Pitwood in Cardiff was only in moderate request, 
price lls. 6d. Iron ore, 10s. 9d. to lls, Some good consignments 
continue to come in, and as steel prospects advance, and the ten- 
dency is in that lirection, these figures may improve. 

At Swansea Exchange mid-week the following prices ruled :—Pig 
iron, Glasgow, 40s. 114d.; Middlesbrough, to 6d.; hematite, to 
51s. 44d., prices drooping. An authority stated that the weakness 
in hematite was due to a likely settlement of the Durham strike. 
Welsh bars, £5 5s. to £5 7s. 6d.; steel rails, £4 to £4 5s, fo 
heavy; light, £5 5s. to £5 7s. 6d. Steel and iron sheet 
unchanged. Bessemer steel: yk ay blooms, £4 2s, 6d. to 
= we glaaea bars, £4 10s, to £4 12s, 6d.; Siemens bars, £5 to 


A better tone continues to characterise the tin-plate trade. ) 


Exports are heavy. Stocks received from works are large, showing 
steadier work, It is becoming more evident every week that 
prices must go up. Block tin is £1 higher this week. Latest 
uotations for tin-plate are as follows:—Iron cokes, 12s, to 12s, 3d.; 
mer steel cokes, 12s, 3d. to 12s. 6d.; Siemens, 12s, 6d. to 
12s. 9d.; ternes, 21s. 6d. to 24s.; best charcoal, 13s. to 13s. 9d. 
The tin-plate export from Swansea last week amounted to 71,481 
boxes; received from works, 74,579 boxes. Stocks now stand at 
155,285 boxes. Monmouthshire consignment of boxes was 280, 

Several smal] coal strikes are going on, and were discussed before 
the Sliding Scale Committee on Tuesday. 

Receipts on Taff Vale showed last week £764 more than for the 
rn week of 1891. On the year, so far, an increase has 
been shown of £8127. 

Rails are showing an upward tendency. One good feature has 
been an increase in Rhymney stock. 

The Cardiff building strike has extended to Merthyr. 
penters on the Bute me 
not forget the dockers, 

A fatal colliery accident is reported from the Main Colliery, near 
Neath. The pit has now been sunk 200 yards, and on Tuesday, 
while ten men were at work, a large portion of the side collapsed, 
One man was killed instantly and another badly injured, 

At Aberdare this week a collier in the Powell Duffryn was fined 
20s. or one month for unramming a charge. 

I am glad to note that the old-established Gadlys Tin-plate 
Works, Aberdare, is now most likely destined to a new and succes- 
ful career. It has been re-formed junder the name of the Cynon 
Aberdare Tin-plate Company, with a capital of £15,000 in £100 
shares, and numbers among the leading subscribers Sir W. T. 
Lewis, C. H. Spencer, Cardiff ; H. L. Thomas, Lydbrook, engineer ; 
W. H. Forester, Sketty Park, Swansea, and others. The works 
are admirably placed. 

Sir William T, Lewis has returned from Italy in excellent health, 


The car- 
show an aggressive attitude. They should 








NOTES FROM GERMANY. 


(From our own Correspondent.) 


THE progress towards improvement in the general iron trade 
over here, though somewhat slow, has yet been uninterrupted, 
and every week some further symptom of a better tendency may 
be noticed. Now, not only is employment in almost every direction 
stated to be very satisfactory, demand as lively as can be desired, 
and even in certain instances more pressing than ap con- 
venient at the time, consumers being anxious to secure the benefit 
of present low prices, but also advance in prices is more freely 
_— in many circles, and has been set into practice here 
and there, 








Reports from Silesia state the business doing on the iron market 
to be of a limited description this week. Some blast furnace works 
continue well employed on orders previously booked ; but, on the 
whole, a decided slackening off ong noticed, with only a limited 
weight of new work in prospect. The demand coming in for bars 
and sheets is reported as being particularly weak, prices remaining 
depressed. In Berlin the inquiry for construction material js 
uncommonly dull, in spite of the rather advanced building season 

No change whatever can be reported to have taken place on the 
Austro-Hungarian iron market since last week. In pig iron some 
fairly good orders have been effected, but at reduced quotations 
Bars and girders are in quiet but steady request; plates are in 
good call. The same may be reported with regard to wire and 
wire nails. Axles are very briskly inquired for, one of the works 
profiting by the present favourable condition of that article, has 
even ventured an advance of 50 kr. p.t. The rivet and screw 
manufacture is very much neglected, rails and the smaller articles 
of railway requirements also complain of dull inquiry. Present 
— are:—Common pig, 44fl. to 49fl.; grey pig, 51fl. to 524,. 

ssemer, 48fl. to 51fl. p.t. Styrian bars, 110fl, to 115f1,; boiler. 

lates, 185tl.; tank ditto, 1451. to 155f. p.t.; girders, 106f, to 
10fl.; corrugated sheets, 230fl. p.t. 

On the French iron market the satisfactory tone of previous 
weeks is no longer perceptible. In some branches, at least, a 
downward inclination in prices has been noticed lately. The price 
of 160f. p.t. for bars must be regarded as only nominal, for large 
lots concessions of 2 50f. and even 5f. p.t. are willingly made, Ojd 
rails have no longer been able to maintain their former price of 
85f. p.t. The reports coming in from the different departments 
are also of a less werent character, want of orders and depres. 
sion of — being general y complained of, 

The Belgian iron trade has not altered in any direction since 
last report. The re-organisation of the Bar Convention has, as 

et, little effected prices. ‘The works are, on the whole, ir 
arly employed. How prices of heavy rails have gone down during 
the last years may be seen by the following figures :— 


Frances, 
p.t. 

July 17th, 1889 13250 
April 2nd, 1890... 177°50 
August 20th, 1890 .. 149 
November 5th, 1890 154 
September 2nd, 189. ° 139°50 
May 4th, 1908... 0. 2 oo 0 18250 


Although material alterations cannot be noted in the Rhenish- 
Westphalian iron industry, still the general tone has developed 
into something like hopefulness. he complaints heard are 
relating to prices, rather than to demand and employment, 
Regarding the business in iron ores, prices are pretty firm just at 
present, owing to limited output. In the pig iron trade the im- 
proved inquiry for spiegeleisen, as well as for forge pig, noticed in 
previous reports, has been fairly well maintained upon the week, 
An advance in price could not, however, be carried. In the 
malleable iron department there has been a pretty lively business 
doing in some branches. Hoops, for instance, are well toqeieel 
for. The same may be told of plates. Girders, on the other 
hand, are depressed in quotation, in consequence of strong com- 

tition, The sheet trade appears to have slightly improved of 
ate, and prices may even be reported to have stiffened. Foundries 
and machine factories are, on the whole, irregularly occupied, 
while the tube mills enjoy excellent employment, having booked 
considerable orders for gas and water works. Inland as well as 
foreign demand for tubes being thus rather strong, stocks have 
considerably decreased. Prices are firm; present notation is 
M. 120 p.t., free Rhenish - Westphalian tube works, At a late 
tendering for steel rails at Erfurt M. 116 p.t. was the lowest offer, 
others going up to M. 12050 p.t. For Acn-plates M. 157°25 was 
the lowest bidding; others went up to M. 167 and even M. 200 p.t. 
at works, At a tendering for rails at Bromberg even less was 
asked, a German works offering at M. 112 p.t., while an English 
works only asked M. 122 ie » free Stettin or Neufahrwasser. 

The total production of pig iron in Germany, including Luxem- 
burg, was, for the month of April, 1892, 396,821 t.; of which 
159,304 t. were forge pig and spiegeleisen, 28,233 +t. Bessemer, 
160,182 t. basic, an 4), 102 t. foundry pig. In April, 1891, pro- 
duction was 354,350 t.; in March, 1892, it was 413,644 t. From 
January Ist to April 30th, 1892, 1,597,540 t. were produced, 
against 1,404,383 t, during the same period the year before. 

Electricity has gained another step in having secured one of 
the most flourishing towns of flourishing Saxony : thrifty Chemnitz. 
The town council of the said place have authorised the Berlin 
General Electricity Company to lay out a new tramway line, and to 
arrange the existing line to be worked by electricity. The system 
of the a as established in the neighbouring towns of Halle 
and Gera, having proved successful, it is hoped that Chemnitz, with 
its many industries and its rising population, will derive great 
benefits from this additional facility of communication. 








GOLDSMITHS’ INSTITUTE ENGINEERING SocreTy.—By permission 
of Mr. Raworth, the general manager, a visit was made by some 
fifty members of the above Society to the works of the Brush 
Electrical Engineering Company, at Belvedere-road, Lambeth. 
The members were conducted over by Mr. Ashton, chief of the 
wood working department of the firm. The visit was very 
interesting, but hardly did justice to the firm, the greater 
part of whose works have been moved to the country. However, 
there was plenty of interesting matter to be seen at Lambeth, 
the whole of the electrical work still being carried on there. The 
lighting arrangements of the shops and offices, together with the 
plant for lighting the Charing Cross Railway Station, were the 
first to arrest attention upon entering the works. After this the 
large testing department excited considerable interest, with its 
two large boilers and engines, together with the innumerable 
counter shafts for obtaining any speed. In this department 
dynamos up to 100-horse power are tested, those larger than this 
going to the works at Loughborough. The dynamo erecting shop, 
where Brush and Victoria machines, also large drum-dynamos and 
alternators, were being erected, adjoin the testing department. 
The floor above this is laid out with every description of Jabour- 
saving appliances for the manufacture of Brush lamps and 
accessories for central station work and electric lighting generally. 
Above this oe is placed the winding shop, where the copper 
wire is placed upon the armatures and fields of the dynamos, 
Here alternating current transformers of all sizes are in every stage 
of manufacture, also the armatures and field magnets of alternators 
up to 150-horse power, This department, owing to the interesting 
nature of its work, received special attention, Adjoining this is 
the wood-working department, with saws and moulding machines, 
and other apparatus for producing patterns and woodwork of all 
shapes with a minimum of hand labour. Finally a set of small 
shops in a separate building were inspected, where is manufactured 
with the utmost precision and care the intricate and beautiful 
piece of the dynamo called the commutator, At the conclusion 
of the visit to these works Mr. Ashton, assisted by the engineer in 
charge, conducted the members over the Pioneer Electric Lighting 
Station, of London, situated at Bankside. Though the station is 
only of a temporary character, the present arrangements are ver. 
complete. Four sixty-light Brush dynamos, rope-driven from Brus 
engines, are at work for street lighting, while four large Mordey 
Victoria alternators, with Raworth compound engines, are used 
for private lighting, distributing the current by means of the high 
tension system, It may be stated that when the station is com- 
plete it will contain sixteen Brush dynamos, each of sixty-five arcs, 
and sixteen Mordey Victoria alternators and Brush engines, each 
set developing some 750-horse power, or a total horse-power of 
13,000. A very hearty vote of thanks was given to Mr. Ashton 
for conducting the party over the works, and for his explanation of 
the various points of interest. 
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AMERICAN NOTES. 


(From our own Correspondent.) 
New York, May 27th, 1892, 

Quotations for all kinds of iron and steel 
roducts remain low, Demand for crude iron has 
dden! increased during the past few days for 
not only Pennsylvania, but Southern makes, 
though the bulk of the Southern make goes into 
Western markets. Forge is selling from 13 dols, 
to 14 dols., and No. 1 foundry from 15 dols, to 
16:25 dols.; merchant iron from 1}e. to ljc. per 

und. Beams, tees, and channels, from 2°10 to 
20; steel rails 30 dols, at mill; boiler plate 2c, 

r pound, Freight rates have been reduced on 
ae in the West on roads north of the Ohio River 
for a short time. The purpose is to stimulate 
demand. Stocks are not increasing. The general 
condition of the iron trade is satisfactory under 
the present restrictive management. here is 
activity in car, bridge, and locomotive construc- 
tion. The larger machine os are pretty well 
crowded, Equipments of all kinds are in good 
demand. The coal trade is very active, and the 
roduction of anthracite so far this year is 
3,600,000 tons, against 12,600,000 tons last year, 
an increase of one million tons, The bituminous 
output is correspondingly heavy. 


NEW COMPANIES. 


Tus following companies have just been regis- 
tered :— 
Bugia Mahogany and Mining Company, Limited. 
his company was registered with a capital of 
£65,000 in 50,000 £1 ordinary shares, and 15,000 
10 per cent, preference shares of £1 each, to 
acquire any mines, lands, or other property, 
whether real or personal, in Africa or elsewhere, 
and general to carry on business as timber mer- 
chants and dealers, sawmill ——_ lumber 
merchants, miners and smelters, shippers, and 
shipowners, bankers, brokers, and financial agents. 
The first subscribers are :— 











T. W. Hammond, 16, Grove Park, Liverpool .. 
B. Brancher, 38, Fern Grove, Liverpool.. .. .. 
W. H. Brabner, 72, Mulgrave-street, Liverpool .. 
R. ©. Page, 106, Dacy-road, Anfield, Liverpool .. 
A. Ridsdale, 28, Sun-street, ——- ‘a ths ha 
G. H. Brabner, 19, Caithness ve, Liscard, 
OED 20 0s ce 06. 0s 00 ce 00 08 

W. Sumner, 1, Avenue-road, Forest Gate, E. .. 
The number of directors is not to be less than 
three nor more than five. First not named. 
Qualification, 100 shares, Remuneration not 


specified. 
Edwin Hampton, Limited, 

This company was registered with a capital of 
£10,000, in £5 shares, to carry into effect an 
agreement made April 3nd between E. Hampton 
of the one part and this company of the other 
part, for the acquisition of the undertaking of an 
engineer and metal founder hitherto carried on 
by E. Hampton at Abergavenny, and to develope 
and extend the same. 

The number of directors shall not be less than 
three nor more than five. The first are:—H. 
Tippett, J. Straker, A. Swash, J. Yendoll, and 
E. Reaetn, Qualification, 40 shares or £200 in 
debentures. Remuneration to be fixed in general 
meeting. 

Sanitary and General Inventions Syndicate, 

Limited, 

This syndicate was registered with a capital of 
£5000, in £1 shares, to acquire certain patents, 
patent rights, &c., relating to automatic disin- 
fecting apparatus, and to develope and work the 
same in such manner as the company shall deem 


expedient. 
Registered without special articles. 


Carmont Improved Vehicle Syndicate, Limited, 

This syndicate was registered with a capital of 
£2000, in £1 shares, to acquire certain patents 
relating to improvements in the construction of 
bodies of vehicles and the supporting the same, 
and to develope and turn to account such 
inventions, 

Registered without special articles. 


et tt 











Stamp Distribution (Parent) Company, Limited. 

This company was registered with a capital of 
£150,000 in £1 shares, to acquire certain letters 
patent, patent rights, or licences now vested in 
the Stamp Distribution Syndicate, Limited, and 
all the property and effects of the said syndi- 
cate in accordance with an agreement made May 
25th between the Stamp Distribution Syndicate, 
Limited, of the one part, and H. 0. Stuckley, 
on behalf of this company, of the other part; 
open. to carry on the business of supplying, 
? pene of automatic machines, to the public 
of stam 


f envelopes, paper, books, cases 
diaries, 


c.; the manufacture of machines and 





PP 3 in therewith ; as advertising 
agents, printers, &c, The first subscribers are :— 
Shares. 
J. Henniker-Heaton, M.P., 36, Eaton-square 1 
Jas. A. Jacoby, M.P., 45, Queen’s-gate .. .. .. 1 
Theo. Fry, MP., Woodburn, Darlington .. .. 1 
Sir William Gwyer Hunter, K.C.M.G., M.P., 21, 
in... * Ree ier 1 
Chris. Furness, M.P., West Hartlepool... .. .. 1 
Joseph Woodhead, M.P., .Longdenholme, Hud- 
Me Se "de, te an 84 a8. be es at 1 
Jens, Jensen, 148a, Holborn .. .. 1... oe 1 


The number of directors is not to be less than 
three nor more than eight. The first are the first 
six signatories to the memorandum of associa- 
tion and Robert Scrafton. Qualification, 500 
shares, Remuneration, chairman (Mr. Henniker- 
Heaton, M.P.), £300; other directors, £200 each 
per annum, 





Cynon (Aberdare) Tin-Plate Company, Limited. 

This company was registered with a capital of 
£15,000, in£100shares, to acquire the undertaking 
of a tin-plate manufacturer, now carried on at 
the Gadlys Tin-Plate Works and the Gadlys 
Foundry, Gadlys, Aberdare, Glamorganshire, and 
to develope and extend the said business in all 
its branches, 

The number of directors is not to be less than 
three nor more than seven. The first are to be 
elected by the signatories to the memorandum 
of association, Qualification £300. Remunera- 


THE PATENT JOURNAL, 
Condensed from “ ~~ Oficial Journal of 
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Application for Letters Patent. 


*," When patents have been “ communicated” the 
name and address of the communicating party are 
printed in italics, 
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9255. Wasnino Macaing, J, Armstrong, Carlisle. 

9256. Pressep Bir for Mepievat Hanpie, W. Thomp- 
son, Birmingham. 

9257. APPARATUS to be used in the ADMINISTRATION of 
CHL , F. J. Clendi , London, 

9258. Harpenino of Puaster, J. B. I. Julhe, 
London. 

9259. Measurino Instruments, G. Darby, London. 
9260. Mixino Macuines for Grain, C. W. Horsley and 
R. Crofts, London. 

9261. IMpRoveMENTs in Cavucks for Latues, &., W. M. 
Kermode, London. 

9262. ExpanpiIna Manprits for Lataes, &., W. M. 
Kermode, London. 

9268. Post-MARKING and STAMP-CANCELLING MACHINES, 
T. 8, Constantine and W. Groth, London. 

9264. Device for Loapino Bricks, E. New, Canada. 
9265. UriLisaTion of Hyprocarzons, F, B. Hill and 
R. D. Brett, London. 

9266, Brick Daiers, M. Wolff, London. 

9267. Oven Case, R. Kean and T. Fivey, Scotland. 
9268. Disencacine Hooks, W. J. Williams, London. 
9269. Preventino Horses Runnina Away, A. J. Boult. 
—(A. McCall, Victoria.) 

9270. INcomBusTIBLE Lamp Wicks, J. C. F. Johnson, 
London. 

9271. Steam Enaines, &c., J.8. Bieulac and M. Julien, 
London. 

9272. Drop-nox Looms, Piet de Wit, jun., Manchester. 
9278. Sarery Bicycuixs, &c., I. Mounteney, London. 
9274. A Puzzix Apparatus, T. Dorgan and A. Bridges, 


ndaon, 
9275. Macnine for Buitpinc WueeE.s, W. Hillman, 
London. 
9276. Enoine Inpicators, M. J. Wayne, London. 
9277. Streerine Suips, G. Lucas, J. A. F. Hall and G. 
Hall, London. 
9278. Hose Unions, W. H. Morgan and J. Hooker, 





London. 
9279. Layina Woop Pavements, F. Miller, London. 
9280. VENTILATING Boots and SHoks, E. A. Iremonger, 
London. 
9281. Separation of Grease from Woot, &., W. B. 
Walters, London. 
9282. MULTIPLE CommuTaTor Apparatus, C. D. Abel, 
[Société Générale des Téléphones (Reseaux Telephoniques 
et Constructions Electriques,) France.)} 
9288. SIGNALLING of Raitway Trains, C. Borghese, 
London, 
9284. NiTkaTING VeGceTaBLe Supstances, C. F. Cross, 
E. J. Bevan, and C. Beadle, London. 
9285. Knos Atracuments, H. J. P. Whipple, London. 
9286. CenTRIFUGAL Macuing, Ignaz von Szczeniowski 
and G. von Piontowski, London. 
9287. Suips, F. Thiry, London. 
9288. Reoutators for Macuinery, A. M, Clark.— 
(A. H. Hanford, United States.) 
9289. Reservoir Pen, W. Higgs, London. 
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9290. WasHinc Macuinss, C, Stute, Birmingham. 

9291. Hanoine Pictures, T. C. Williams, London. 

9292. TREATING VeGETABLE O11Ls, G. W. Scollay, 

London. 

9293. Cuimngy Pots, T. Brown, London. 

9294. PHotocgrarHic Cameras, E. V. Swinden and J. 

Earp, Liverpool. 

9295. Dress Ho.pers, T. Brooks, T. Adams, and H. 

Brooks, Birmingham. 

9296. Boots and Sos, E. K. Dutton.—(E. C. Anderson, 

United States.) 

9297. Fasteninc Hanpies to CuLinary VESSELS, A. 

Creswell and R. Clayton, Bilston. 

9298. Hotpers for Bitis, &c., G. T. Cashmore, Bir- 

mingham. 

9299. Tip for Bitu1arp Cougs, J. T. Bartlett, London. 

9800. Matrix Press, W. Mitchell, London. 

9301. Boots and SHoes, W. D. Crick and T. Gunn, 
gam seg 

9302. ORSE-HOOF Protection, F. Appelt and P. 
Knob, Southampton. , an 

9303. Routers for Soapine, &c., H. Cottam, Man- 
chester. 

9304. CenTRAL Drarr Lamps, C. 8. Upton, Glasgow. 

= Howper for Canp.estick, T. Bintliff, Leow 

shire. 

9306. ee for Suow-carps, &c., F. Wright, Liver- 


pool. 

9307. Tea TastinG Pot Covers, W. Parnall, Bristol. 

9308. CHatn Motion for VELociPEpEs, J.T. Ford, 
Portsmouth. 

9309. Sarety Vatve for Pneumatic Tires, A. G. 
Wilkinson, London. 

9810. Taps for Casks, W. Christie, Essex. 

9811. GoLr “Cappy,” H. J. Hallowes, London. 

9312. Picks, &c., 8. Fidler, J. E. Fidler, and T. Severn, 
London. 

9318, CLEANING TIN or other PLates, W. Williams and 
E. Thomas, Glamorgan. 

9314. Nut-Lock, E. M. Bieber and F. L. Gardner, 
London. 

9315. PortaBLe Boat, H. R. Sayce, Bristol. 

= Sprines for Pistons, G. Robson, Newcastle-on- 

'yne. 

9317. Corp for Bracgs, W. Liggins, Coventry. 

9318. SusPENDER for ARTIFICIAL Leos, P. 8. Swan, 
Scotland. 

9319. ELEcTROLYTIC Decomposition of CHEMICAL Com- 
pounps, A. Henneton, London. 

9320. Game of SkiLL, B. Holland, London; 

9821, Evastic Tires for VeLocirepgs, J. Pinchbeck, 
London. 

9322. CoLttar Srup and Scarr Howper, J. and J. 

, London. 
9828. InrLaTING PNEUMATIC Tires, E. C. Eldridge, 


mdon. 
9324. GLoves, A. J. Boult.—(Z. L. Tabor, United States.) 
9325. Sewinc Macuines, A. Legg and C. W. Weston, 


mdon. 

9326. TuscLaR SreaM Boivers, W. P. Thomson.—(V. 
C. J. Laurent and EB. Scherding, France.) 

9327. Nut-Locks, E. W. Taylour, London. 

9328, a Mepicing, A. J, Boult.—(Z. J. Henry, 


9329. ee Carrier for Bicycues, F. E. Barbour, 
mdon. 
9330. Inrants’ Carr, W. P. Thomson.—(H. A. Hayden 
E. I. Horsman, United States.) 
9831. TRaNsMission of CurRENTS, J. W. Grantland, 
London. 
oe pene, A. J. Boult.—(J. A. Chanler, United 


.) 
9388. Pneumatic Tire, G. Hughes.—(E. Prusire, 


France. 
9334. HoLpers for Leap Pencits, &., J. F. Wise, 
London. 
9335. ConsTRUCTION of Looms, J. Holden, Bradford. 
9336. INVALID Brps, C. Olsen, London. 
9887. Fixinc Tait Boarps of Carts, J. Barnett, Bir- 


_< " 
9338. SappiEs for Bicycies, &c., J. H. Woodward, 
London. 
9339. Inpicators for TorPrEDoxs, &v., J. 8. Comrie, 
ndaon. 
9340. Furnaces of Steam Borers, &c., T. Belcher, 
London. 
9841. New Kinp of Srorrerep Borrt.ss, A. E. Field, 


ndon. 
9342. Butrons, C, Radcliffe, London. 


— wy pace on of Yzast, K. Schlagenhaufer and J. 


umer, London. 
9345. Toy Banks, L. W. Baldwin, London. 
9346. Propuction of Os.oring, &., C. Kellner, 


9347. Separation of ALKALI, &c., C. Kellner, London. 
9348. O11 Cans, N. G. Pomeroy, Lon 

9349. Toermomerers, F. 8. Tomey, London. 

9350. New Game, W. Stranders, London. 

9351. Cannons, T. L. Willson, London. 

9352. TREATMENT of Crupe Iron, Sir A. Hickman, 


London. 
93538. GaTHeRinc Leaves fromm Tea Busnes, J. A. 
Thompson, London. 
9354. MERCHANDISE VENDING Macuines, W. G. Latimer, 


London. 
9855. Brake for Raitway Veuicies, H. Hinckley, 

London. 
9356. DistripuTinc ELecrric Currents, G. D. Burton, 

ndon. 
9357. PorTaBLe Tea-TasTiInG Capinet, A. Walsh, 


mdon. 

9358. SPARK ARREsTERS, J. W. Ramsey, 
9359. Manuracture of GuNPOWDER, J. G. 
(G. Schnebelin, France.) 

9360. Manuracture of Cases, C. D. Abel.—(L. D. 
Huguenin and Co., Switzerland.) 

9361. Bakino Preparations, J. Y. Johnson.—(The 
Rumford Chemical Works, United States.) 

9362. Ex.ecrric Mera, Workina Apparatus, G. D. 
Burton, London. 

9363. Sarety Bicycies, R. Tatham, Manchester. 

9364. BREECH-LOADING Cannon, 8. Seabury, London. 
9365. ELecrric Motors, R. Lundelland E. H. Johnson, 
London. 

9866. Courtine for SpinpLe Laces, &c., J. Schmidlin, 
London. 

9367. Fasrenincs for Suors, H. H. Lake.—(Schneider 
Brothers, Austria.) 

9368. Horsesuoes, W. Beale, London. 

9369. Fire-LicuTEeRS, G. Eastham, London. 

9370. Foroine of Merats, G. D, Burton, London. 
9371. Acruatinc PunKaus, L. W. Shedden and W. G. 
Yeatman, London. 

9372. Lirtine the Covers of Saucerans, H. Michaux, 
London. 

9373, Saapesaam the Fiow of Water, G. M. Capell, 
mdon. 

9374. TURN-OVER Raxes, 8. Telford, London. 

9375. PowperR Casgs, A, Noble and E. W. Lloyd, 
London. 

9876. BREECH-LOADING ORDNANCE, A. Noble and G. 
Henderson, London. 

9877. Inrusions of Hot Water, J. Childs and C. J. 
Jones, London. 

9878. Dryina of Cerzas, &c., W. V. V. Lidgerwood, 
London. 

9379. Heatinc Meta, Bars by Evectricity, G. D. 
Burton, London. 

9380. ConverTING ExLectric Currents, G. D. Burton, 


London. 
-~. : oe Woopen Rives or Busnes, A. A. Collet, 


mdon. 
9382. Fasreninos for Gloves, H. Willer and A. Jacoby, 


don. 
Lo 


ndon. 
9883. Macic LanTeRN Evevator, 8. Eyre, Wolver- 


pton. 
9384. Tires for WHEELED VeHiciEs, &., C. P. King, 
Bristol. 
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9385. INFLATED CycLEe Tires, W. Coulter, Chorlton-on- 
Medlock. 


lock, 

9886. Marxinc Stamp Hoxiper, J. R. L. Bentzien, 
Liverpool. 

9387. Stzam Enornes, A. G. Brown, Liverpool. 

9388. Mipp.ines Puririers for Frour Miits, J. B. 
Holgate, Burnley. 

9389. Printina Designs on WATERPROOF Fasrics, 
P. H. and A. A. Davy, London. 

9390. Curtine Device, J. Ashton, London. 

9891. CLock-winpinc Mecsanism, ©. P. Smith, 


mdon. 
9392. we Wueets of Cycres, J. Warwick, 


mdon. 

9398. Cup, J. W. Hills, London. 
9394. Car, A. Taylor, jun., Ipswich. 

9395. DesiccaTion of Cergats, W. V. V. Lidgerwood, 


mdon. 
= Patent ADJUSTABLE TENNIS Potes, T. Eastman, 
‘are! 


= ManvuractureE of Piate Gass, T. C. J. Thomas, 

mdon. 

9398. Bats, W. Clark, Paganhill, near Stroud. 

9399. Fixine StaLes to Broom Heaps, G. Kearton and 
J. Dargan, Manchester. 

9400. CLorues Psos, J. Pitt, Birmingham. 

9401. Borris Stoppers, A. E. Spurrier, Birmingham. 

9402. CurTAIN Pog, M. Schindler, London. 

9403. CycLe WHEEL Rims and Tires, J. Cockburn, 


Glasgow. 

9404. CycLe Wueet Rims and Tires, J. Cockburn, 
Glasgow. 

9405. ‘ines for Carriace Wuees, J. Cockburn, 
Glasgow. 

9406. Hoor Paps for Horses, H. Downie, Glasgow. 

9407. Picks, H. Molyneaux, London. 

9408. Heatinc Dwetiinc Houses, &c., V. Taylor, 
London. 

9409. Execrro- macnets for Orcans, J. J. Binns, 
London. 

9410. Inon Buckets and Stop Paits, W. McLauchlan, 
Manchester. 

9511. WHeEeL for B.icycigs, &., W. A. Stanfield, 
Belfast. 

9412. PreveNTING CoL1isions on Raitways, F. Barck- 

usen, London. 
9418. — Speep Gears, J. and J. Tweedle, 


verpool, 
9414, ee Corron Bae Banps, J. E. Bradley, 
Li 


verpoo! 

a Reoutators, W. P. Thompson.—(C. Bourne, 
Italy. 

9416. Disinrectinc by Steam Pressure, C. Herscher, 

Liverpool. 

9417. Sarety SPRING PERAMBULATOR Brake, T. Chell, 
Liverpool. 

9418. CompineD Curtain Hooks and Pixs, C. Smith, 
Birmingham. 

9419. ExHausTIne and Wasuino Gas, H. Williams, 
a Loose Bi G Waddington and J 

9420. mM SHUTTLE GUARDS, A. i and J. 
Bottomley, Bradford. 

9421. CasEMENT and S.iipinc SasHes, T. Jones, 


bran. 
9422. Winpinc Yarns, W. T. and J. H. Stubbs, Man- 
chester. 
9428. VENTILATED WATERPROOF GARMENTS, J. Shaw, 
ndon. 
9424. Freezine Apparatus, A. Watson, London. 
9425. ELecTricaL Switcues, A. W. Stewart, Glasgow. 
9426, Knirtinc Macuings, W. H. Revisand J. Marriott, 
Nottingham. 
9427. JorntiINe Cast Irnon Pipes, &c., J. Jeffreys, 


ndon. 
= — PuiaTE Grass, &c., E. Walsh, jun., 


mdon. 
9429. Diogstive Biscuits, F. W. Fletcher, Enfield. 
9430. EarnTH PULVERISER and Rake, W. 


David, 


9439. Perroteum Gas and Motors, A. Buegger, 
Lond 


on. 
9440. Mipwirery Forceps, D. Macdonald, Birming- 
ndon. 9441. Sprvptze Guarp for Rino Sprixpies, J. Whalley, 


€ 
don. or ame Purpie Iron One, &c., J. Bowing, 


on. 

9448, TREaTING PurPLE Inon Ore, &c., J. Bowing, 
London. 

9444. Cokinc Processes, J. Bowing, London. : 
9445. WatcH Prorector, G. E. Cornioley —{F. Piot, 


France. 
9446, SELF-acTinc TRAMWAY Points, A. Jenkins and 
D. Henderson, Aberdeen. 
9447. Lear Turners, F. Chilosi, London. 
9448. Ian1T1Ine the Cuarces in Enoines, P. J. Ogle, 
London. 
9449. Hot-water Apparatus for Batus, W. H. P. 
Williams, London. 
9450. ELectric Betis, Woodhouse and Rawson United 
Ld.—({R. Varley, United States.) 
9451. Paintine Larus, Iron, &., D. D. Macpherson, 
Manchester. 
9452. VENTILATING Rooms, CarriacEs, &c., H. Dean, 
London. 
9453. Furniture Drawers, BE. C. Bourne, London. 
9454. TICKET-PRINTING Macainges, &c., F. Clark, 


oy for Maxixec Gas, &c.,G. de Velra, 
9456. FLEXIBLE Device for Corsets, &c., R. J. Paul, 
9457. Sroxes for Cyce and other WuEEzs, A. Beesley, 
0458. HotLow Articies, T. M. Ash and H. W. Gill, 


on. 

9459. Optaininc Cyanipes from Gas, W. Foulis, 
London. 

9460. Horsesnoss, Sir E. Sullivan, London. 

9461. ConTRoLLine Suppty of Arr to Boers, 8. Oates, 
London. 

9462. Joints for Pirzs, H. L. Doulton and C. E. 
Morris, London. 

9468. Two-WHEELED CARRIAGES and Cars, W. Biddle- 
combe, London. 

9464. Brakes for Caces in Mines, &c., A. Jung, 


London. 
9465. Bospins of Macuines for Makino Lacs, E. Vial, 

mndon. 
9466. ManuractureE of Paper, Carp, &c., E. A. Heath, 


mdon. 

9467. Vesse_s for Cooxine Foop, W. de Courtney.—(Z. 
Bersot, France. 

9468. ALarM Cxiocks, J. Michels.—(G. Schilling, Ger- 


Ce 

9469. Lowgrinc Persons, E. Edwards.—(A. Richter, 
Germany. 

9470. ELecrric Pusnes, H. H. Lake.—(C. Jorns, Ger- 
many. 

9471. Pisorocnaraic Rott Houpers, A. L. Adams, 


ndon. 

9472. Sart for MepicinaL Purposss, The Hon. L. W. 
alk, London. 

9473. Dress Hotpers, H. M. Knight, London. 

9474. Optarninc Cyanipes from Gas, W. Foulis, 


mdon. 
9475. Mincinc or CHoprinc Macuings, A. Scheithauer, 
London, 
9476. Douus, V. M. Bozzelli, London. 
9477. New Manvuracture of Sinapism, B. Corrick, 
London. 
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9478, Lear Turner, T. D. Dundas, and J. and T. 

scher, London. 

9479. BicycLe AIR-TIRE Pump, F. O'Reilly, Wicklow. 

9480. Vatve Apparatus for Gas Enornegs, J. Fielding, 

Gloucester. 

9481. Diz-stampeD Protectors for Boots, &c.,J. Shaw, 
London. 


> acca to Resist Wear to LeaTHeER, J. Shaw, 
ndon. 
—— of Carsonic Acip Gas, D. Rylands, Stair- 


‘oot. 
9484. Drivinc, &c., WHEELED VEHICLES, J. Hague, 
Sheffield. " 


9485. BrusHes for Pastina Cop Borroms, C. Butter- 

worth, Oldham. 

9486. Swircnes for TrRottty Wires, A. Dickinson, 

Darlaston. 

9487. StaTEMENT Forms, &c., W. Boutall, Manchester. 

9488. Typse-writinc Macuines, C. Maltby-Newton, 

London. 

9489. StupBine, &c , Frames, J. Lucas, Halifax. 

9490. WHeeELs, A. 8. Bowden.—({&. de Goeij and H. 

Bossut, Belgium.) 

= MerTatiic TERMINAL ORNAMENTS, M. Lawton, 
it 


m. 

9492. Boots, J. G. Chattaway, Leicester. 

9498. Matcu-Boxes, G. Lewis, Manchester. 

9494. Lockine Tripops, W. E. Henry, Sheffield. 

9495. Pepats, C. Hammerton, London. 

9496. TeLErHonEs, Sir C. 8. Forbes, London. 

9497. Spreapinec Macuine, W. L. Livermore, Man- 

chester. 

9498. AUTOMATIC UNCOUPLING APPLIANCE, A. C, Barratt, 
London. 


9499. Evaporatine Liquips, W. J. Mirrlees and D. 
alli: Ww. 


9500. Execrric Switcues, J. M. M. Munro and J. 
McFarlane, Glasgow. 

9501. Issuz of Omnisus Tickets, G. A. Rampling, 
London. 

<= ConvVERTIBLE OPEN Snow, &c., Boxes, J. Duff, 


W 

9508. Pec for Tuninc Instruments, J. Smith, 
London. 

9504. Coatinc Har Bopigs, H. B. Barlow.—(F. W. 
Cheetham, United States.) 

9505. Power Dritume Macuines, D. K. Tullis, 


mdon. 

9506. Tires for Tricycies, &., R. R. Newlove, 
London. 

9507. Lamps, W. H. Bulpitt, Birmingham. 

9508. SAUSAGE-FILLING Macuine, T. W. Ward, J. H. 
Newton, and A J. Ward, Sheffield. 

9509. Macuins Cork Drawers, R. Ogden, Man- 
chester. 

9510. Errectinc the Backinc-orr in MuLEs, J. Pick- 
ford, J. Taylor, and L. Butterworth, Manchester. 

9511. CiGaRETTEs, J. West, London. 

9512. Maxinc Dress Bopy Stirrenzrs, J. Wolff, 
I Prates, W. P. Brook, Kin Langl 

9513. Piates, W. P. Brook, igs ley. 

9514. Vaporisinc CHAMBER, J. Y. Johnson.—(M. Hille, 
Germany.) 

9515. VoLTmMeters, J. Perry and C. E. Holland, 


9516. Stoves and Boitinc Buryers, J. Somerville, 
9517. Boxes for Parts and Cozours, R. A. Gilson, 
9518. — — Birps and Animas, J. Hall, 
9519. DEcoRATING by the Exxecrric Lieut, B. Ribitre, 
9520. Sucan CrusHers and Stirrers, W. A. Brown, 


Liverpool. 
= FASTENING for Boots and Sxoss, J. H. Brindle, 





ndon. 
9431. Protrectinc Fruit, Szeps, &., W. Joh 
irmingham. 


B is 
9432. Soaps, R, H. F. Finlay, Belfast. 
9433. Game of Sx1LL, L. Kelly, London. 


Harris and J. Stone, London. 
9435. ELectric Gona, H. Nehmer, London. 


Bristol. 
on. 
9438. NE 








tion to i 
ee be fixed by the committee in general 


9848. ELectric Connectors, G. D. Burton, London. 


9436. Two-wHEELED CarriaGE, &c., J. W. Miles, 
9437. New Game and Piayinc same, W. Scholes, 
Lond 


9522. FURNACES, J. E. Filassier and J. Fauré, 
—— 
9523. Maxine Cast StekL, J. E. Filassier and J. Fauré, 


9484. Raistna and LowgRinG VENTILATORS, W. J. Live: 


rpool, 

9524. Piano Hammer, W. P. Thompson.—(H. Kaim, 
Germany.) 

=. ae of Braxkss, T. G. de Serlay, 


mdon. 
sag 2d Cuarinet, BE. E. Harsin and J. P. Lloyd, 





Glasgo' 


ion, 
w MecuanicaL Drawer Box, F. Sprenger, > Seenavat Rams, W. Evans and A. Hopwood, 
we 


mdon. 
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9528. AvuTomaTicaLLy Piayine Pianos, J. Feller, 


9529. Torter Services, J. W. Lane, Leyton. 

9530. Wuee.s, R. J. Hammond, London. 

953'. Unsarine Hipe: and Skins, T. Porter, 
London. 

9532. Acri ns of Pianorortss, F. Large, London. 

9533. Boxes for Tarzap Hoipers, A. V. Newton —{J. 
Keats, France.) 

9534. Generators, E. Pielock, London. 

9535. PHoTrocrapaic Apparatus, J. D. Lysaght, 
London. 

9536 Execrric DistraisrTion, H. J. Allison.—(C. 0. 
Mailloux, United States.) 

9537. Batreries for Curative Purposss, G. Toye, 
London. 

9588. Strtt Cotumns, H. Hirzel, London. 

9539. Borrte CapsuLinc Macuines, G. Lorenz, 
London. 

9540. Stopper and Daop Measurss, F. L. von Hirsch, 


ndon. 
9541. EL+crric AccUMULATOR or SECONDARY BaTrery, 
F. Schmalhaus, London. 
9542. Mitt for Grinpinc Cemrnt, &c, T. Castle, 
London. 
9543. Ro.urr, J. Loseby, St. Albans. 
9544. Piates, H. B. Kenyon, London. 
9545. Borine Coat, R. J. Charleton and H. Walker, 
London. 
9546. Lips, &c., of Fuzx Economisers, Sir E. Green, 
London. 
9547. Postat Boxss, W. T. Wilson, London. 
$548. Sarery VaLve Apparatus, J. A. and J. Hopkin- 
son, London. 
9549. Stoppers for Bortirs, H. C. Sanders, London. 
9550. | agama for Piston-rops, &c., A. W. Chard 
mdon. 
9551. Ratcuet Driius, C. W. Higgins, London. 
9552. Potato Masuers, C. 8. Apple, London. 
9553. Surcica, Neepie and Hoxper, F. Eissner, 
ndon. 
9554. Steam Borvers, D. King, London. 
9555. WaLkine Stick and Weep Kier, J. C. E. H. 
Brooke, London. 
9556. Supports for Sprrat Curvarurg, C. E. Norrie, 
London. 
9557. PorTaBLe Boox Casgs, F. Brochet. Londun. 
9558. PortaBLe Music Stanps, P. A. Hale, London. 
9559. — Sounpine Apparatus, A. J. Thomas, 
naon. 
9560. Inconators, S. Mann, London. 
9561. Rires, 8. Cartoni, London. 
9562. Douus, A. Kestner, London. 
9563. Propuction of Sutpaur, W. L. Wise.—{W. Feld, 
n 
9564. CoLLapPsIBLe Tuses, H. C. Sanders, London. 
9565. Raitway Burrers, G. Turton and W. Platts, 
London. 
9566. Evecrr:c Percussive Toots, L. B. Atkinson, 
London. 
9567. Hypravtic, &c., Motors, F. V. Rysselberghe, 
London. 
9568. Trres for WHeexs of Bicycuss, J. J. Statham, 
London. 
9569. ELecrric Batreriss, C. P. Shrewsbury and J. L. 
Dobell, London. 
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9570. Tuc Carn, J. Williams, H. Stringer, and H. J. 
Walsall. 


Halls, 
9571. . —eaaae SuHELvEs for use in Suops, C. Baum, 
mdon. 
9572. Waste Fisrovus Material, J. Reddihough and 
J. W. Clough, Bradford. 
9573. CycLe Tires, T. Adams, Birmingham. 
9574. Automatic DELIVERY Macuings, C. F. A. Réell, 
London. 
9575. Tospacco Pirz Ferrvuies, &c., L. L. Sendall, 
London. 
9576. Sewinc Macuines, J. Bayne, Manchester. 
9577. Fire Escapes, 8. Steel, jun., iff. 
9578. RoTary Press, J. Goebel, London. 
9579. Typewriters for Transcripinc, E. Wright, 
Northampton. 
9580. Construction of Putters, W. Blackband, Bir- 
mingham. 
9581. ConsTRucTION of Ou Cans, J. Nasmith.—{J. W. 
Naemith, Germany.) 
9582. Construction of “Rack” Puxueys, J. Shaw, 
London. 
9583. SypHon Cistern, R. Bocock, Lincoln. 
9584. Hose Unions, E. Storch, Manchester. 
¥585. Scrapine the OurerR Surracgs of Steam Borers, 
T. Ormston and L. Rushworth, Manchester. 
9586. ATTacHMENT for BILL1aRDTaBLeEs, W. H. Hudson, 
chester. 
9587. Caw Openers, J. Parkes, Birmingham. 
9588. Packines for Jornts, A. Beldam, Liverpool. 
9589. Construction of SHarr Brackets, G. Napier, 
Altrincham. 
9590. DouBLe-actinc SLuice VaLvgs, T. Blakeborough, 
Bridghouse. 
9591. Governor for Steam Encines, J. Hamilton, 


Loughborough. 
9592. Buast Furnaces, W: Hawdon and R. Howson, 
Middlesbrough. 


9593. Hanpves for CuT_ery, E. Wright, London. 

9594. Fire ALarMs and Inricators, W. Buck, 
London. 

9595. Fire Atarms, W. Buck, London. 

9596. Sprinc Hooxs, 8. B. Wheway and H. Turner, 
Birming! \. 

9597. SyRupInc AERATED Beveracss, J. W. Galloway, 


mdon. 
— . eel for Preparine Corton, W. H. Hoyle, 
Day 


on. 

9599. Universal Conwectine Joint, J. H. Preston, 
London. 

9600. ITINERANT ADVERTISEMENTS, 8S, Robson and J. N. 
Collingwood, London. 

9601. Steam Tursines, G. Zahikian, London. 

9602. Rotary Steam Enorxg, J. and J. Whitcher, 
West Cowes. 

9603. Boots and Ssogs, J. B. and J. W. Brown, 
London. 

9604. Toe “Simprex ' Crorx Bats, J. L. Young, 
London. 

9605. FLatrentnc GALVANISED SHEETS, Davies Bres. 
and Co., Ld., and 8. T. Thomas, London. 

9606. Street Sweerers, A. J. Boult.—(0. B. Sheppard 
and J. A. Huntley, Canada.) 

9607. Leap Piprnc for Capies, 8. Z. de Ferranti, 
Liverpool. 

9608. Parent Sarery Lerrer Box, W. E. Harry, 
London. 

9609. Brake Mecuanism for Venicies, 8. W. Nield, 
London. 

9610. HorsgsHoes, J. Eckart, London. 

9611. Testinc Macuines, W. J. B. Casley, Londcn. 

9612. Dynamo - ELECTRIC Macuines, W. Lowrie, 
London. 

9613. Marntainine the PotentTiat in Circuits, W. 
Lowrie, London. 

9614. TreEatinc Peat for Fue. Purposes, W. Lowrie, 
London. 

9615. Lapets, J. Wetter.—(The Firm of C. L. Lasch and 
Co., Germany.) 

9616. Support, &., for Drain Pipgs, &., H. German, 
London. 

9617. Expansion Gear for Encines, J. 8. Raworth, 
London. 

9618. ManvracturRE of Biocks of Fug, T. W. Lee, 
London. 

9619. Manuracture of Briquettes, &c., J. Bowing, 
London. 

9620. Coxe, J. Bowing, London. 

9621. Conveyors, ELevators, and the like, G. Little, 
London. 

9622. Capstans, F. S. Manton, London. 

9623. ELecrric Bay reriss, J. Vernhet, London. 

9624. Gas Burners, W. H. I. Wel: on. 

9625. WaTeRPRooy GARMENTS, E. Hornung and R. 
Liebl, London. 





9626. Batt Bearine Device, J. McGeary, London. 

9627. PREVENTING Sickness ina VesseL, H. Christie, 
London. 

9628. Stace Currarns, M. Stern, London. 

9629. AgRiaL Motors for Pumps, H. Sykes, London. 

9630. Treatment of a Narurat Propvct, F. 
Gadesd . I. Gadesden, United States ) 

9631. OzoniseRs, E. Andreoli, London. 

9682. Securnmne Borer Tuses, E. H. Gaze, London. 

9633. Basic Dyssturrs, J. Y. Johnson.—(The Badische 

a and Soda Fabrik, Germany. 

4. 





) 

Borine Broom Heaps, F. Hughes.—(l. A. 
Norguin, France. 

9635. UuTTING toe Mitres of Doors, F. Hughes.—(P. 
Rotsaert, Belgium.) 

9636. Botrtinc, R. A. Bellwood and E. Stafford, 
London. 

9637. Draw Gear for Rattway Veuicies, W. Boucher, 
Newnham. 

9638. Decoratinc for ADVERTISING PuRPosEs, P. 
Williams, London. 

9639. Rattway Ratt Joints, &c, M. Friedlaender, 
London. 

9640. Tix Boxes, W. V. Leonard, London. 

9641. Lamp Spinpves, A. E. Richards, London. 

9642. — Fespine Borries, G. I. Thomson, 

ndon, 


2lst May, 1892. 


9643. Carpet StretrcHer, E. E. Case, London. 
9644. Door Locks, J. R. Miller, Wakefield. 
9645. oe Hook, &c., W. B. Cherrett, West Hartle- 


poo! 

9646. Screw Taprinc Buns for Casks, E. 8. Tudor and 
A. 8. Harrison, London. 

9647. AuTomaTic Taprprnc Hote Cover, E. 8. Tudor 
and A. 8. Harrison, London. 

9648. Workinc of Ponkans, W. and H. O'C, Bridge- 
water, Leicester. 

9649. Pneumatic Tires, J. Ashley, E. Wootton, and 
G. W. Drane, Leicester. 

9650. Lawn Tennis Poues, B. M. Gabriel, London. 

9651. Dyzmse Woo.Len Fasrics, B. Haigh, Leeds. 

9652. TorLet WaTeR Containers, W. Soutte, London. 

9653. 3 and Suogs for Cycuists’ Wear, 
Hutchings, Bristol. 

9654. Marktne the Lenotus of Piece Goons, W. E. B. 
Priestley, Bradford. 

9655. SimpLe Form of Apyustment for Crutcues, E. 
H. Horne, Oxford. 

9656. Prixcipte for Sreerinc Bicycies, J. Shaw, 
London. 

9657. Brakes of Crciss, J. Shaw, London. 

9658. Metatiic Bepsteaps, T. Perry and Son and H. 
Garner, London. 

9659. Boots and SHogs, H. and A. Weed, London. 

9660. Apparatus for WATER-CLOsET Seats, W. Jones, 
Liverpool. 

9661. Meat Sares, H. J. Moyer, London. 

9662. Drivisc Banps for VeLocipepes, E. 8. Perry, 
London. 

9663. Strprnc Seat for Doo-carts, R. M. Whittell, 


s. 

9664. Gas Encrves, &c., J. Goodman and A. H. Barker, 
Leeds. 

9665. Manuracture of Correr, &c., E. B. Parnell, 
London. 

9666. Wiraprawine Grary from Bins, T. T. Vernon, 


Liverpool. 

9667. Composite Cakes for CaTttLe Frepine, J. Bibby, 
Liverpool. 

9668. RELIEF ORNAMENTING or PATTERNING, M. Lawton, 
Birmingham 


9669. JacqguaRD Harness, T. Taylor and H. Fletcher, 
Manchester. 
9670. Ink for SeL¥r-1nkinG Paps, G. Dawson, Man- 
chester. 
= Caxptnets for Tea Services, W. 8. MacDonald, 
iw. 


9672. STRawBoaRD Packers and Cases, J. M. Baines, 
Bradford 


ord. 

9673. Sticinc or CuTtinc Turvips, D. Butterfield, 
Keighley. 

9674. Encines, J. Magee, Belfast. 

9675. CycLe Drivinc MecuanisM, A. Muir, Stockton- 
on-Tees. 

9676. Lirrinc and Conveyine Grain, F. W. Staveley, 
Live: 3 


London. 

9678. Execrricity Distrizution, W. B. Edgar and 
J. M. M. Munro, Glasgow. 

9679. Grippers for Stretcninc Leatuer, J. K. and 
D. K. Tullis, Glasgow. 

9680. ApsusTaBLE Tent Pore Cup, W. Slade, 
London. 

9681. SappLe Bars, W. Hampson and C. Stokes, 
London. 

9682. Drivinc Gear for CENTRIFUGAL APPARATUS, 
C. A. Hult, London. 

9683. LeTTeRS, ADVERTISEMENTS, &c., E. Hopwood, 
London. 

9684. Signs for ATracHineG to Grass, E. Hopwood, 
London. 

9685. Ferric Oxipe Fitterinc Mepium, C. H. G. 
Harvey, London. 

9686. WHEELS and Tires, W. Swain and W. Philipson, 
London. 

9687. Waeets and Tires, W. Swain and W. Philipson, 
London. 

9688. Psweumatic Tire Vatves, W. Swain and W. 
Philipson, London. 

9689. Pen and Pencit HoLpeR ComsineD, W. Single- 
ton, London. 

9690. Enve.opgs, F. Allen, Manchester. 

9691. Ticker Hotper, W. C. Allen, Manchester. 

=. Cotiar Stop and Necxtiz Hoxper, R. Shapley, 

ry. 

9693. Device for Writinc Cryprocrapss, E. Pasanisi, 
London. 

9694. Kwitt1Inc Macurnes, W. J. Ford, Leicester. 

9695. Stariinc Enoines, H. W. Bradley and F. W. 
Crossley, London. 

9696. Carpet Sweepers, H. S.J. Rooth._(C. Hermann, 
France.) 

9697. Bat Hanpuzs, The British Xylonite Co., Ld., 


Manningtree. 

9698. Makinc Siipinc Gas Prnpants, J. Grubb, 
London. 

9699. cr and Fire Escapes, C. Grayson, Liver- 


pool. 

9700. Makinc PxrotocrapHic Fitms, W. H. Walker, 
London. 

9701. Exrractinc ANTIMONY from MINERAL SULPHIDE, 
J. Simpson, Liverpool. 

9702. Lawn Mowers, W. Starley and T. Groves, Bir- 


ming! " 

9703. VeLociPeDE Pepats, F. W. Lanchester, Bir- 
mingham. 

9704. AncHors, J. Linkleter, Tynemouth. 

9705. Bicycies, E. T. Goldsmith —{ W. A. Fleming and 
M. L. Goldsmith, United States.) 

9706. Tones for Frizzinc Harr, H. C. Harrison, Bir- 
mingham. 

9707. Coin-FREED Apraratvus, A. Gray, London. 

9708. Recutator, W. Peake, Kent. 

9709. PHotocrapHic ALsums, G. Hill, London. 

9710. TaRasHinc Macuines, F. H. Livens, London. 

9711. SicnaLuinc on Raitways, T. Zohrab and E. J. 
B , London. 

9712. Boats, O. D. Deacon, London. 

9718. Vessets for Contarninc Gas, C. T. Cayley, 
London. 

9714. ALDEHYDE Compounps, H. H. Lake.—(La Société 
Baen and Fournier, France.) 


28rd May, 1892. 


9715. AntmaL Traps, J. Marshall, Birmingham. 

9716. BicycLe ALARM, M. G , London. 

9717. Fitzs, J. L. Stewart, 

9718. Sarery Bicycies, P. Morgan, Birmingham. 
9719. Exectric Lamp-HOLDERS, O. T. Cooper, London. 





9720. MecuanicaL Cuippers, P. Ashberry and W. 
Barnes, Sheffield. 


721. Puorocrapuic Accessory, E. 8, and J. 8. Lauder, 
Dublin. 


9722. Merat Hanp Baas, H. Adams, Glasgow. 

9728. Warerproor Composition, N. Procter and W. 
Wells, Leeds. 

9724. BReap Macurnery, J. Adair, Ireland. 

9725. SepaRaTinG Arr from Rain Water, R. Haber- 
mann, London. 

9726. Respirator, J. Shaw. London. 

9727. Bicycie Sappxg, C. K. George and H. H. Chase, 
London. 

9728. Heatinc Feep-watTer for Borers, A. Miller, 

ndon. 

9729. Hay and Straw Presses, W. A. Wood, Leeds. 

9730. Sarery Lame Licurer, O. T. Christie and W. 
Paulson, Derbyshire. 

9781. WATERPROOF ARTICLES, H. Isherwood, South- 


port. 
9782. Toot for Forminc a Recess in Bricks, H. 
Martin, Llansamlet. 
9733. Removine Soot from Caimneys, M. A. Lutzner, 
Glasgow. 
9734, Carrripcgs, W. Ginalski, Glasgow. 
9785. Sewinc Macuines, V. Tomsa, J. Spidra, B. 
Ludikar, and K. Mayr, Glasgow. 
9736. Furniturg, E. B. Parnell, London. 
9737. Potisninc Giass, W. P. Thomson.—{R. Friedel, 
Germany.) 
9738. Macutnery for Puriryinc Semo.ina, H. Clarke, 
Longport. 
9739, SipHonicaL Uppravcut VENTILATOR, J. Howard, 
Rock Ferry. 
9740. MerHop of Fastenina Buttons, G. Chumley, 
London. 
9741. Miners’ Lame Licuter, F. J. Morgan and W. 
R. James, Monmouthshire. 
9742. Soup Movustacue Guarp, &c., A. Bellingham, 
London. 
9743. Apparatus for BLowine Oraans, A. H. Lhota, 
London. 
9744. TricycLes, W. T. Lord, London. 
9645 TeLepHone TRansMitTERS, &c., E. F. Furtado, 
London. 
9746. ELecrro-TeLerHonic Receivers, E. F. Furtado, 
London. 
9747. TELEPHONIC SwitcHinG ApPaRatvs, F, F. Furtado, 
London. 
9748. TRANSFORMER, &c., Cornzgs, W. L. Spence, Man- 
chester. 
9749. Manuracture of Expiosives, E. von Brauk, 
London. 
-_. ILLUMINATED ADVERTISEMENTS, G. Jepson, 
ndon. 
9751. Knrtrinc Macuines, R. W. Barker.—(R. F. M. 
Chase, United States.) 
9752. Axte LusricaTors, J. 8. Patten, London. 
9753. Brxprnc Cups, H. H. Ballard, London. 
9754. Carn Coup.ines, H. A. Frantz and W. Storch, 
London. 
9755. VenTiLators or Coimngy Cow s, R. M. Pancoast, 
London. 
9756. Knives for Curtine, &., CLay, P. E. Schiifer, 
London. 
9757. Treatment of Prat Moss, E. Bracewell, 
mdon. 
9758. - ames Arc Layps, E.E.andL.C, Beauvalet, 
mdon. 
9759. Curtinc the Epos of Lawns, H. A. Allen, 
London. 
9760. Purirication of Waste Water, H. Stier, 
9761. Mernop of VenTILaTinG BuiLpinos, W. Allen, 
mdon. 
9762. Winpow Frames, W. Allen, London. 
9763. Brakes for Rartway-cars, 8. P. Hollingsworth, 
London. 
9764. Sprayinc Device for Inpia Inx, C. L. Burdick, 
London. 
9765. Steet Castinos, W. E. May, London. 
9766. Breatainc Arr Contarnine Dust, &c., B. Loeb, 
London. 
9767. ARTIFicIAL Stong, E. M. Fox.—(R. F. M. Chase, 
United States.) 
9768. Puririzrs for Mippuiincs, &c., H. Simon, 
ndon. 
9769. ManuractureE of Detrercent, A. C. Irwin.—(S. 
Wohle, France.) 
9770. Cutrine CaoutcHouc Sueets, G. L. Hille, London. 


"W 


9771. Manuracture of Pite Carpets, G. Q. I 


— 
——_—= 


SELECTED AMERICAN PATENTs, 


From the United States’ Patent Office Oficial Gazette, 


471,295, Disc Water Merer, J. Thom 
Yambert, Brooklyn.—Filed April 25th, 191, tt F 
Claim —(1) The combination, in a disc water mete 
of a main outer casing and a separate disc casin Hf 
which the arrangement and construction are <3 
that the disc is contained within the outs 
casing = ——— to . flat seat therein, ; 
communicating a free space surro 
disc casing, while the discharge therefrom ist read ~ 
— formed jointly in the dise casing and the aforesaid 
at seat, substantially as specified. (2) In disc 
water meter, the combination, in the differential 
train, substantially such as described, of the following 
1 ts: non-metallic crank block mounted upos 





: the 
a metallic journal and freely connected, as by the pin 


[471235] 





87, to the non-metallic gear shaft mounted in a 
metallic bearing, the non-metallic internal gears 
secured tcgether and having a metallic bushing to 
bear upon the excentric, the metallic fixed and driven 
external gears meshing with the teeth of the interna] 
ears, and the metal stuffing-box spindle fast to the 
rive gear and having a bearing in the excentric and 
shaft, substantially as and for the purpose set forth, 
(8) In a water meter, the combination, with the cy 
= chamber, differen‘ g, and spindle, of the 
closing cap containing the stuffipng-box and stuffing. 
box nut, substantially as described. 
471,570. Sreerinc Apparatus, C. H. Richardson 
Gloucester, Mass.—Filed January 28th, 1892. d 
Claim.—The herein-described steering apparatus, 
consisting, in combination, of a right and left screw 


shaft and nuts working thereon, having arms or guide 


(471,570) 





blocks adapted to slide on el rods or ways, balls 
secured to said guide blocks and to the rudder head, 
and socketted lin ting the respective balls on 
the rudder head and sliding blocks, substantially as 
and for the purpose set forth, 


471,625, Jour ron Execrric Wires, R. H. Smith, 
Lexington, Ky.—Filed August 24th, 1891. 

Claim.—The herein-descri coupling for trolley 
wires, consisting of the two truncated cone-shaped 
end pieces having longitudinal openings for the pas- 
sage of the wires and bored bases having vertical walls 
at their inner ends, said bored bases being formed 
with internal right and left screw threads, respec- 


971,625) 








mdon. 
9772. Steam Generators, G. H. Taylor and W. 0. A. 
we, London. 
9778. Prorective Armour, F. Fritz, London. 
9774. Imrration Osprey Featuers, M., 8., and J. 
Lewins hn, Loadon. 
9775. Taps, w. U. Horner, London. 
9776. Fire-escapes, R. Whitby, London. 
9777. Treatinc Hops, B. J. B. Mills (The Brewing 
Improvement Company, United States ) 
9778. Presses, A. Murray and J. Turney, London, 
9779. Water Suppty Taps, F. Heckel, London. 
9780. TreaTInc Sewace S.iupog, J. B. Alliott, Londcn. 
9781. a and Fasteninos, ©. E. A. A. Dény, 
ndon. 
9782. Lamps for Burninc LiquiD, G. C. Lilley, London. 
9783. Boots and Sxogs, P. Bender, London. 
9784. Looran Batu, &c., W. E. Playfair and H. E. 
Warren, London. 
9785. Guarp for CLotaine, &c., R. H. Hopkinson, 
Bradford. 
9786. Document Fires, T. W. Fowler and D. C. 
Mechan, London. 
9787. TreaTinc Meta.vic SuLpuvurets, L. Bemelmans, 
London. 


24th May, 1892. 


9788. Sprinc SapD.e Seat, J. Shaw, London. 

9789. ANTI-VIBRATION Burrers for Venicuzs, J. Shaw, 
London. 

9790. Wuspow Fastener, J. Shaw, London. 

9791. InTRA-oRAL Resprrator, J. Shaw, London. 

9792. Curtinc Press, W. Allen and 8. White, Bristol. 

9798. Po.isninc Macuing, E. Chenaillier, London. 

9794. Foot-rest and Foot-warmer, H. G. Monkhouse, 
London. 

9795. Wirework of Sprinc Matrresses, T. Black and 
T. M. Lowcock, Sheffield. 

oy) eee Cartrivcre Cases, G. Unwin, Shef- 


eld. 

9797. Motor Ram Pump, W. Howe, Chesterfield. 

9798. Gas or O11 Enornes, J. Fraser, London. 

9799. Evecrrotysis of ALKALINE CHLoRIDes, D. G. 
Fitz-Gerald, London. 

9800. Grippinc Casues, J. Y. Johnson.—(G. F. Elliott, 
United States.) 

9801. Raisinc or Forcinc Water, &c., J. Atkinson, 
London. 

9802. —— on. &e., Fi homme, Soeuee. 

9803. Russer Compounps, J. Wot ’ ow. 

9804. Prosectives, E. Miller, Nottingham. wed 

9805. Drivine Cuarns, J. Appleby, Birmingham. 

9806. Automatic Lockinc Devices, W. A. McWilliam, 
Birmingham. 

9807. Proretiinc Saips and Boats, W. T. Langley- 
Smith, South Croydon. 

9808. Sprinc Brpsteap, 8. I. Whitfield, Birmingham. 

9809. Encrves or Dopsizs for Weavinc Looms, M. 
Leach, Bradford. 

9810. Frrtinc for Suspenpinc Dresses, G. H. Eden, 
Manchester. 

9811. Trouser Rests, 8. Gibbs, Birmingham. 

9812, CoLour Wasues, W. H. Bodin, Birmingham. 

9813. Neepie Cases, W. H. Yeomans, a 

wa ADJUSTABLE SHELVING, G. Stikeman, Birming- 


im. 
— Supports for TetecraPrH Poxss, E. A. Streeter, 
ow. 
9816. Motor Systems, G. pony 5 peealtel 
es. 


Patton Motor ————- Onited 
9817. Carp CLoruine, W. Noton, Oldham. 








tively, and the outer or tip ends of said end pieces 
having slots by which they may be soldered to the 
wires, a connecting piece having horizontal projections 
formed with threads corresponding with and adapted 
to engage the threads of said end pieces, and the 
wires having upset ends adapted to e e the vertical 
walls a’ of said bases, all substan ly as described, 
and for the purposes specified. 

471,678, Tupe Expanper, 0. Pagan, Philudelphia, 

Pa.—Filed November 21st, 1891. 

Claim.—Q1) In a tube expander, the combination of 
the head A, provided with three or more rolls loosely 
seated therein of a ter diameter than the thickness 
of said head, so t their faces sestest somewhat 
beyond the sides of the head both without and within, 
the hollow shank A!, provided with a male screw 
thread d at its rear end for engagement with the body 
D, having a female thread on its inner face, and the 
tapered mandril F, attached to the said body D by a 
swivel connection at its rear end and bearing against 
the inner faces of the rolls aaa at its other end, the 

d mandril F and sleeve D being provided with 


471,678] 





means for revolving them, substantially as and for the 
purpose set forth. ? In a roller tube ate, the 
combination of the longitudinally-grooved shank A!, 
having at one end the head A, provided with the 
loosely-seated rolls aaa and at the other end the male 
screw d, the hollow body D, having in its inner surface 
a screw thread engaging with the screw d, the spring 
latch L with the downwardly-projecting nose 7, 
engaging with the ves in eet Al, and the 
tapered mandril F, turning independently in D by 
means of the swivel joint formed by the split ring ¢ 
which is secured in a recess in the rear end of D an 

which eng in the ci ferertial groove in said 
mandril, substantially as set forth. 


471,787. Vatve ror Gas Compressors, P. Dieter, 
Brookl N.Y.—Filed April 7th, 1891. 





Claim.—In a gas com: , the valves I’ I, turning 
on hinges and provided each with parallel arms, in 


(471, 787) 





combination with each other and with the guide rod 
helical J, and ——- K’ K?, arranged 


for joint operation ‘as herein specifi 








=] 


a 


ounted j 
ternal aes 
) bushing to 
and driven 
© internal 
fast to the 
‘centric and 

e set fo 
th the —_ 
indle, of the 
and stuffing. 


Richard, 
1892." ei 
apparatus, 
i tet screw 
ms Or guide 


J 


ways, balls 
ider head, 
ve balls on 
antially as 


H. Smith, 


or trolley 
ne-shaped 
r the pas. 
‘ical Aa 
g formed 
3, Tespec- 


delphia, 


ation of 
' loosely 
ickness 
mewhat 
within, 
2 screw 
he body 
ind the 
Dbya 
against 
nd, the 
d with 


rod 
ged 


June 10, 1892. 


THE ENGINEER. 


491 








{THE PNEUMATIC DYNAMITE SEA-COAST GUN. 


A weapon which is likely to supersede any of the 
motive or stationary torpedoes that have hitherto been 
introduced for coast defence, is now in process of erection 
by the British War Department at Dale Point, in Milford 
Haven. That is to say, it will supersede them, if the 
influence of vested interests in other inventions, to which 
the Government feels itself financially pledged, can be 
overcome. This weapon is the “ Aérial torpedo-thrower,” 
or pneumatic dynamite gun, which has been purchased 
by our military authorities from the Government of 
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Victoria in Australia, having been manufactured by the 

West Point Foundry, at Cold Spring-on-Hudson, in the 

United States. The most remarkable feature connected 

with the introduction of this weapon into the armament 

of our coast-line defences has been the entire absence of 

all notoriety in the transaction. So phenomenal was its 

power of accuracy at long ranges when tried at Shoebury- 

ness in January and February of last year, that the heads | 
of artillery, engineer, and other departments, were abso- 

lutely petrified with its success. Yet, 
singular to say, no detailed accounts 
were promulgated in any of the news- 
papers or periodicals of the United 
Kingdom as to the result of the ex- 
periments until long afterwards, and 
then only in a meagre form; whilst 
the first useful description of the 
perfected invention appeared in the 
New York Engineering Magazine for 
September, 1891. It seems to us 
that this extraordinary reticence upon 
a point which may hereafter vitally 
aflect the interests of the community, 
is not commendable, and it is certainly 
unnecessary. The dynamite gun was 
no secret. It had been under con- 
struction at Cold Spring for two years. 
It had been patented by Mr. George 
H. Reynolds in New York, and British 
patents, covering every detail of its 
construction, had been secured by Mr. 
Henry Eichbaum, in No. 6869, of 1889, 
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not so near the muzzle as to interfere with the pre- 
ponderating weight of that end of the tube which is 
required for the satisfactory working of the gun. The air 
pressure is contained in a series of reservoirs disposed 
underneath the gun-carriage, and which consists of twelve 
tubes—two of which are shown in our engraving of the ele- 
vation of the gun, p. 500—closed at one end, and communi- 
cating with the main channel or pipe by which the 
compressed air is conveyed to the gun. These reservoirs 
are placed in opposing sets, the object being to balance 
them as completely as possible. The gun carriage is 
pivotted upon a hollow centreor pintle, Fig. 3, closed at both 
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ends, the hollow interior communicating with the reser- 
voirs, the inlets through which are arranged opposite 
each other, again with the object of balancing the pres- 
sure, shocks, or strains. Peripheral openings or ports are 
provided in the upper part of the pintle at the sides, so as 
to obviate lifting, through which the air passes into an 
annular chamber around. This chamber resolves itself 
into the two hollow arms of a yoke, conveying the com- 
pressed air through hollow trunnions to the side tubes of 
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plished by means of an hydraulic cylinder pivotted to the 
carriage, and having a plunger or piston-rod pivotted to 
the truss or framing supporting the gun barrel. The 
arrangements for training and elevation are modified in 
the Victorian gun, which may be worked either by hand 
or by an electric motor, as will be seen further on. The 
elevating truss or girder also is acted on differently. 
Some of the more important features of this invention 
relate to the valves, Figs. 5 and 6, for regulating the 
admission of the compressed air to the gun barrel, and 
to the packing of the joints. The air pressure, as 


| already described, is conveyed by the side tubes to 
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Fig. 8 


the valves, Figs. 7, 8, and 9, at the breech of the 
gun, and it will be understood that the pressure, 
being very severe, generally a thousand pounds to the 
square inch, and the valve, which is of considerable 
dimensions proportionate to the requirements of the gun, 
requiring to be opened a certain distance, but also to be 
closed so quickly as to be open for an almost inappreci- 
able length of time—say from the ;; to the 4, of a 
second — it will be understood that the proper action and 
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and later specifications. Hence there 
was every reason that the history of its 
almost fabulous achievements should 


Fig. 11 


be thoroughly ventilated in the hearing of the British | the gun, each of which carries at one end a trunnion, and , complete regulation of the firing valve is of the utmost 
public. This was particularly desirable, as the only | terminates at the other, near the breech of the gun, | possible importance to the working of the gun. It is 


information which scientists in this country possessed 


in a valve box. The trunnion boxes are carried upon 


| manifest that the opening and shutting of the valve could 


at that time in regard to the invention was of brackets disposed upon the gun carriage in the or- not be accomplished directly by hand-power, however 


the crudest description. It had transpired that an 8in. 


dinary manner. The breech of the gun is closed by 


rapidly applied, even if a sufticiently powerfullever could 


experimental dynamite gun was fired in America in 1887, | a sliding breech shutter, Fig. 12, having a slot with be employed. In providing, then, a valve possessing the 
and that it had proved to be most erratic in its perform- | which a projection upon a hand lever engages. By this | necessary requirements, it is essential to have two valves, 
ances ; also that the 15in. guns of the cruiser Vesuvius, | lever it is operated. The projectile is brought up by a/| one the large firing valve proper, and the other a smaller 


and another 15in. pneumatic gun, built for the Italian | 
Government to be mounted at Spezzia, were not alto- 
gether to be regarded as successes. Hence, as we have 
said, there was every object for giving the widest 
agree to the fact that the Victorian gun—for which we 
had paid a large sum—had proved to be an excellent 
investment. More especially, too, in view of the possi- 
bility of a further grant being required from Parliament 
for the purchase of similar guns. 

On page 500 will be found Figs. 1, 2,8, and 4, showing 
the dynamite gun, as designed and patented by Mr. 
George H. Reynolds in America, and Mr. Henry Eich- 
baum in England; together with sections of the yoke, 
pintle and hollow trunnions, by which the compressed 
air is conveyed to the interior of the barrel. This 
is the 15in. pneumatic gun now in course of erection 
at Dale Point, in which some modifications upon | 
the original design have been introduced. The same | 
letters of reference refer to the same parts. The gun asat | 
present patented is 50ft. long, with a calibre of ldin. Its 
great length is necessary in order to insure tha‘ the full 
ener of the compressed air shall be exerted upon the 

ase of the projectile before it leaves the muzzle. The 


small carriage or truck running upon a circular railroad 
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passage of the shell through the barrel only occupies 
from 5 to 5 of a second; and in this brief space of 
time the compressed air has to be introduced through 
the firing valves, and has to develope its expulsive 
power. It is needless to say that this process is not 
nearly so rapid as that of the development of powder 
gas upon the discharge of a powder gun. The full- 
calibre projectile weighs from 9001b. to 10001b., and 
contains from 5001b. to 6001b. of high explosive 
as a bursting charge. The main tube or barrel, 
instead of being hung or supported, as has hitherto 
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which surrounds the emplacement. The gun carriage 
stands upon a platform which revolves upon a circular 
roller path, Fig. 2, around the pintle. There is no slide 
necessary, as the recoil produced by the shock of discharge 
is almost inappreciable. 

The carriage is revolved for training the gun by means 
of a multi-cylinder hydraulic engine affixed to it, the 
engine being operated by hydraulic or oil pressure con- 
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| valve to operate the larger one, which we shall hereafter call 
the controlling valve. In the gun now under 











ees ee consideration two “ firing-valves ” are employed, 
K Fig. 9 Ree ees OO one on each side of the breech, so as to neutralise 
™ Ka a = 7 the shock of the rush of air from — into 
wu WSN SI : ae the barrel. One of the patents provides an 
96 SXUgs ) eZ" annular valve for this purpose, with peripheral 
=i ltt; = =F ee Oy —COpeniings. ‘The firing valves are hollow, having 
ws ; 12 e Y a cylindrical body externally smaller in 
zd “ \ OW diameter than the valve face at one end and 
=o t { Y the disc at the other, and this disc acts as a 
a E me g piston in a recess of the casing. Part of the 
a al < — 2A interior of the valve is filled with soft packing, 
$8 ZINo) iw Gg for the purpose of deadening the shock when 
3 N g 2 shoe 
34 Nis ra Y the valve lifts, and when the valve is wide open 
ét N° k g N this packing comes in contact with a stop pro- 
\ \ 2 Y jecting into the interior of the valve, and adjust- 
\ 5 Y able by means ofascrew passing through the exte- 
_” N SKA \K WS Gy G rior of the casing, and turned by aspindle carrying 


an indicator, Figs. 5,6, and 9,so thatthe stop may 
be adjusted. Thus, the opening and shutting of 
the valve are regulated to a nicety. The valve 
piston is in its normal condition subject to 
equal air pressure upon both sides, and is of 
slightly greater area than the face of the valve ; 
ordinarily, therefore, the valve will remain upon 
its seat. But if the pressure at the opposite end of 
the piston is withdrawn, the valve will rise. The object, 
| then, to be attained in operating this valve is to withdraw 
|or diminish the pressure upon the back of the piston 
momentarily, and as quickly to replace it. This is 
| accomplished by means of the auxiliary or controlling 
valve, Fig. 8. ‘ ’ 
The controlling valve, which appears in the main 
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been the case, at the breech end, is supported upon | veyed through passages distinct from the air passage up| drawing upon the upper side of the gun’s breech 


trunnions a considerable distance from the breech, but ' the central pintle. The elevation of the gun is accom-|is double, consisting of a cylinder and piston to 
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cut off and restore the | gene behind the firing valve, | valve piston and the atmosphere. The consequence of 


also of a small han 


valve in the same casing in | this is that the front of the controlling valve piston being 


communication with it, which can be operated with a|in communication with the first annular recess, which 


hand lever. The piston of the larger cylinder is normally | has constant air pressure, 
one end carries the | 
The cylinder is provided with two annular 


subject to pressure upon both sides ; 
valve proper. 


é and the piston being larger in 
diameter than the valve proper, the whole of this 
valve is promptly moved to its open position, with the 


recesses, one in connection with a constant supply of result that the connection between the two annular 
air pressure, and the other communicating with the back recesses is closed, and the connection between the back 
of the piston of the firing valve. When the controlling of the firing valve piston and the atmosphere is opened. 


valve slides between the two recesses, 


their connection is | The firing valve is thus raised. 


The instantaneous 


Fig. 5 
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Fig. 6 


cut off, and, consequently, the air pressure upon the 


firing valve; so to lift the firing valve from its seat is | 


accomplished by opening a communication between the 


second annular recess and the atmosphere, and this is | 


done by allowing the controlling valve a sufficient travel. 
In its open position, therefore, the controlling valve 
stands between the two annular recesses, the second 
of which is open to the atmosphere. The hand valve, 
Fig. 8, which is hollow, terminates in a recess in com- 
munication with the constant pressure, and suitable 
holes are provided in it by which the pressure can pass 
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| valve; the pressure on the back of the firing 
| being 


BREECH 


PLAN AND SECTION 7 


closing is effected as follows:—The spindle of the hand 
valve has a trigger with a ring attached to the spindle of 
the controlling valve, and when the latter moves it this 
trigger releases the hand valve from the control of the 
operator, the pressure instantly closes the hand valve, 
restoring the pressure to the back of the controlling 
valve 
likewise restored, and the valve closed in 
consequence. 

The length of time during which the controlling valve 
remains open is determined by the position of a regu- 
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Fig 12 


from the interior of the valve to the back of the piston of 
the controlling valve. These openings in the hand valve 
are so arranged that they can be moved into the close- 
fitting portion of the casing, and are thereby closed. The 
operation is as follows:—Normally the hand valve rests 
upon its seat, held there by the air pressure. As, how- 
ever, it is of small size, a moderate sized lever can 
force it back by hand. This movement effects two 
objects: Firstly, it moves the holes in the hand valve 
into the closed part of the casing, and cuts off communi- 
cation between pressure and controlling valve; and 
secondly, by removing the valve from its seat it orens 
direct communication between the back of the controlling 





lating cock, provided with an external indicator, by which 
its position can be determined; the opening covered by 
this cock being carried to a point at one part, so that the 
amount of opening may be regulated to a nicety. If this 
cock be wide open, the controlling valve will return to 
its seat the very instant the trigger has slipped; if 
entirely closed, the controlling valve will never return to 
its seat at all; therefore the movements of the controlling 
valve can be exactly adjusted. The trigger has a spring, 
to keep it always up to the top of the spindle of the 
controlling valve. 

The packing arrangements for the various working joints 
are as follows. Take the pintle, Figs. 10 and11:—The yoke 











ees with two annular recesses, one above and the 
other below the peripheral openings in the pintle alreag 

described; in each of these recesses, the bottom of which 
is rounded, is placed a hydraulic cup leather, upon which 
rests a perforated metallic distance ring. Upon this is 9 
second cup leather packing ring reversed; and upon this 
another ring recessed to receive the cup leather, ang 
connected by suitable distance pieces with a similar rin 

in the second annular recess. This ring is also hollow 
and receives a cup leather, upon which 1s another perfo. 
rated ring, and upon this again another inverted oy 

leather; the system of packing rings being made secure 
by a gland fitting into one of the annular recesses and 
secured by bolts. Each of these annular recesses is in 
communication with oil under pressure which is greater 
than the permanent air pressure, so that while the air jg 
seeking to escape around this packing the oil is seeking 
to enter in an opposite direction still more vigorously, 
and the two forces neutralise one another. The appear. 
ance of the completed gun, its carriage, projectile, and 
loading arrangements, are so clearly set forth in the large 
engraving, page 500, that it is needless to describe them 
further. We shall, however, talk of projectiles later on, 

The 15in aérial torpedo thrower, now introduced as g 
British service weapon for coast defence, resembles in 
appearance a powder gun, having the axis of its trunnions 
at or near the centre of gravity of the barrel. The barre] 
is of cast iron, smooth bore, made in three sections, the 
walls being about lin. in thickness. The breech plu 
or gate is simply a convex disc, with a tooth-shape 
or interrupted flange. This is an unimportant deviation 
from the original design. The disc swings outwards on 
a hinge, and when closed is secured by turning it a small 
fraction of a revolution. In the rear of the trunniong 
there is an outer casing round the barrel, which conveys 
the air from the hollow trunnions, where it enters, to the 
breech. This also is a deviation. The casing re. 
places the two side pipes of the original design, and gives 
the weapon a more cannon-like appearance. 

The main firing valve is at the breech, and of the 
annular nature already alluded to, being another devia. 
tion from the original design. It consists of a large 
sleeve sliding on the outside of the barrel in its closed 
position, covering six ports leading into the barrel, just 
in rear of the projectile. The movement of this large 
firing valve is controlled in precisely the same manner as 
by the process already detailed for the original design, 
viz., by a much smaller auxiliary or controlling valve 
upon the outside of the gun. It is shown in both of the 
engravings. To discharge the gun the auxiliary valve is 
opened with a lever, located in a convenient position at 
the left trunnion. After doing this, the operator has no 
further control over the valve, as it is entirely automatic 
in its action. The time regulation of the valve—in other 
words the cut-off—is governed by the time required for a 
fixed volume of air to flow went | an orifice. The size of 
this orifice fixes the time, and this is adjusted by a micro- 
meter screw, as already detailed in our description of 
the controlling valve. Thus, by simply turning a hand 
wheel, the range can be varied from a few hundred yards 
to several thousand without changing the pressure of the 
air or the elevation of the piece. 

The carriage is box-form, built up of wrought iron 
plates, stiffened and fastened together by angle irons and 
other strengtheners. It is mounted on a circular bed- 
plate, and contains the traversing and elevating gear, &c. 
As already stated, the gun is traversed and elevated 
either by hand cranks at the side or by an electric motor. 
This motor is controlled by a rheostat and switch on the 
firing platform, at the hand of the officer ane the 
gun. The gun can be traversed 360deg. and elevated 
85 deg. 

The firing reservoir consists of six wrought iron tubes, 
16in. in diameter and 25ft. long, three on either side. 
The air from them flows up through the central pintle, 
which has a large turning joint, to the trunnions, where 
it enters the casing about the barrel. These pipes and 
casing are under pressure all the time when the gun is 
being used. The air pressure is usually 1000]b. per 
square inch. In addition, air is stowed in reserve tubes, 
at a pressure of 2000lb. These are called the storage 
reservoir. Air is drawn from it after each shot to restore 
the pressure in the firing reservoir. Air is pumped in 
by a compound steam engine. The compression takes 
place in two or three successive stages, and the air is 
cooled between each stage as well as during com- 
pression. ; ? 

Two types of projectile are now used, in various sizes, 
known as full calibres and sub-calibres. The full 
calibre, which fills the bore of the gun completely, 
consists of a light, strong case, containing the 
explosive, fuse, &c., with a small tube in rear, 
supporting the rotating blades or vanes. ‘The body 
consists of a steel or iron tube, jin. to ;%in. thick, 
closed at the front end by a brass conoidal-shaped 
head, and at the rear by a hemispherical base casting of 
bronze. The base casting has a socket in the centre to 
attach the small tube that supports the rotating blades. 
Eight blocks of vulcanised fibre on each end of the shell 
centre it in the bore of the gun, and prevent the metal 
parts of the shell from touching the bore, thus avoiding 
friction. Shells for a 15in. gun are about 10ft. long over 
all, the body being about 7ft. and the rear extension 3ft.; 
total weight when filled 10001b., containing 5001b. of 
high explosive. The fuse is placed either in the point or 
base, according tothe design. The sub-calibre projectiles 
—one of which is engraved—are smaller in diameter 
than the bore of the gun, and have no rear extension 
carrying rotating blades. The blades are attached 
directly to the body, near the rearend. They occupy 4 
portion of the space between the body of the shell and 
the bore of the gun, at the same time serving to centre 
the rear end of the shell in the bore. The front end is 
centred by four wooden blocks, which drop off as soon as 
the shell leaves the muzzle. bay J are held in place 
during movement through the bore by pins entering into 
the shell. A wooden disc or gas check is placed in rear 
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of the projectile, filling the bore completely and prevent-| The accuracy obtained with the 10in. sub-calibre pro- 
ing any escape of air. The body of the projectile is| jectile, omitting the 4th round, which was unsteady, 
made up similar to the full calibre, except that the | owing to some trifling defect of manipulation, was in 
charge only fills about three-fourths of it, the remaining | itself sufficiently remarkable, as any single one of the four 
ace at the rear being left empty. ‘This is done to | shots fired would have penetrated a target immeasurably 





vaintain steadiness in flight. Sub-calibre shells are as| smaller than that of a line-of-battleship or cruiser. 
follows :— 7 But the accuracy with the 8in. sub-calibre projectile was 
Diameter. Length. Weta + nia Chargo. absolutely unique, whether in the annals of rifle or 
a tas ag Ib. cannon practice. It will be noticed that the five shots 
Ore Ge GeO cic BR ae en all struck in a horizontal rectangle, 7 yards long by 

Be i es ease cee | 5°4 yards wide. They fell at an angle of about 28 deg. 
cece 2) Se eege Pome eee ee eee | and buried themselves in the level sands of the beach. 


None of the fuses used us yet are quite trustworthy in | The average deviation of 20'1 yards shows the combined 
their action, although we understand that fairly good prac- | effect of the wind and the natural drift of the projectiles. 
tice has been obtained with the ingenious electrical fuse | 1n shooting at a target allowance would be made for these 
invented by Captain Zalinski, and certainly the destruc- disturbing influences by pointing the gun accordingly. 
tion of the Silliman was most effectually accomplished | The above experiments were made to test the accuracy 
by the ignition of the fuse at the exact moment when and range of the gun only, by showing how closely the 
required. The design of an absolutely trustworthy fuse | shots would be grouped together. For this reason no 
remains, however, to be accomplished. wind or other allowances were made. 

The range of the gun depends upon the pressure, the| We have already mentioned the fact that both the 

oint of cut-off, the elevation of the piece, and the | — and Engineer branches of our scientific depart- 
find of projectile used. With 1000 lb. pressure persquare | ments have been most favourably impressed with the 
inch, a maximum cut-off, and an elevation of 35 deg., | immense value and importance of the perfected “ aérial 
the range of a full-calibre projectile, weighing 10001b., torpedo thrower.” Both the Director of Artillery and 
is about 2700 yards, or 14 miles; that of a 10in. sub- | the Inspector-General of Fortifications, who witnessed 
calibre, weighing 500 lb., is about 4000 yards, or2} miles; the experiments, declared that the accuracy of the 
and that of an 8in. sub-calibre, weighing 3001b., is about weapon was unparalleled; and a General of Artillery and 
5000 yards, or 2% miles. The muzzle velocity of these another of Engineers, both high in office, who were 
shells varies, of course, under different conditions, but it present, remarked that not only did its powers of range 
usually lies between 450ft. and 800ft. per second. and undeviating accuracy “far surpass that of the 

The projectiles are not designed for penetration, but Brennan torpedo, which it must eventually supersede,” 
at Shoeburyness a 10in. sub-calibre, weighing 5001b.,| but that the most skilled rifle practice was thrown into 
was fired into a butt of sand, situated 600 yards from the’ the shade by its performances. The latter pronounced 
gun, and it penetrated 47ft. it to be “‘an unlimited success.” It remains therefore to 

The accuracy of fire is very remarkable indeed. The consider the advisability of protecting our exposed sea 
following is a record of ranges and deviations obtained at | coasts with “‘ aérial torpedo throwers,” where there are 
Shoeburyness on the 21st and 30th January, 1891 :— no existing defences and landing is practicable. 

















Mean. | 
: tantt Valve Senusiive | leva: = 7" » | Devia- = 
Date. Projectile. setting. Pressure. “414, Range. iieni — bard hia Remarks. 
range. direction. 
Ibe, deg. | yards, yards. yards. yards. yards. 
Jan. 21,1891 10in. Sub-calibre, 450 100034 3959 
weighted 493 lb, | 3951 | { Omitting from mean 
3955 3948 9°7 3°9 _ , fourth round, which 
3498 | | was unsteady, 
3930 
Jan, 30,1891 | Sin, Sub-calibre, 450 1000 20 3647 (17°2 | Left) Fired in 114 
weighted 298 Ib. | 3643 | | 20°8 a9 minutes. 
| 3647 ood 22 1°54 + 18°6 » 
| 3640 | Ee x | Wind 8ft. per 
3644 21°2 ae second. 





THE FEDERATED INSTITUTION OF MINING | dredger, on the centre ladder principle, is 80ft. long, 
ENGINEERS. 18ft. 3in. beam, and 4ft. 6in. deep. The height of the 
A GENERAL meeting of the members of this Institution tumbler above the deck is 16ft., and the depth com- 
was held on Thursday and Friday of last week, at the manded by the buckets is 20ft. below water level. The 
Institution of Civil Engineers; Mr. T. W. Embleton, the material dredged is passed through a revolving screen 
President, in the chair. There was a large gathering of 10ft. long and 3ft. wide, which keeps back the stones, 
members and visitors, and the papers on the programme While the fine sand passes over tables covered with 
—a list of which appeared in our columns last week— ©0C0a-nut matting set transversely upon the hull of the 
were nearly all read and discussed, only a few of themin 4redger, the maximum lifting power of the latter being 
the authors’ absence being taken as read. The principal ®bout sixty tons per hour. Power is supplied by two 
interest was excited by Mr. George J. Binns’ paper on Brush Victoria dynamos, having armatures 2ft. in 
“Mining in New Zealand,” which gave a good general diameter, and making about 500 revolutions per minute, 
description of lode mining for gold, as practised in giving a current of 40 ampéres at 650 volts. The source 
the neighbourhood of Auckland, in volcanic rocks at Of power is a Pelton wheel 4}ft. in diameter, making 
Wellington, and on the west coast of the South Island, and 218 revolutions per minute, under a head of 500ft. The 
in the schists of Otago, and of alluvial mining in the generating station is on the Shotover River, about 
river beds, along the sea shore, and in gravels of ancient 14 miles above the dredger, the current being trans- 
date. From the peculiar configuration of the ground mitted by a copper conductor about jin. thick. All the 
special difficulties have been encountered, especially in ™achinery of the dredger is driven by belting. The total 
the alluvial workings, much of the richer gravel being | Cost of this plant was about £7500. The influence of 
found in the channels of the present rivers, whence | D¢W and improved methods of working is beginning to 
it is lifted by bucket dredgers, and washed over tables be felt in New Zealand, and the yield of gold, which, 
carried on the dredger barge. Centrifugal pumps have after the exhaustion of the richer superficial deposits, 
also been applied to the same purpose, but have not gene- had been steadily declining during the past twenty years, 
rally been as successful as the ordinary dredgers. In has begun to increase, the value of the produce for 1891 
the older gravels filling the deep watercourses, where no_ being estimated at £994,238, while in 1890 it was only 
outfall can be got for sluices, the auriferous dirt is dis- | £773,438. 
integrated by a water jet, and lifted by the same agency On the second day of the meeting the most important 
to a sufficient height for the subsequent washing process. communication read was that on the coal and mineral 
Much interesting information as to the working of this | resources of Peru, by Mr. Edmund Lane. This sum- 
ayer was given by Mr. C. E. Rawlins, a member who | marised the results of explorations made for the Peruvian 
ad lately arrived from New Zealand, from which it Corporation by Messrs. Ross and Sinclair, as well as 
appeared that auriferous gravel could be raised from 80ft. | the author’s own observations while serving as resident 
to 90ft. by water, at 8001b. pressure, at a cost of about | engineer of the Callao and Oroya Railway, and was well 
1}d. per ton for labour, the elevator being a steel pipe | illustrated by maps and specimens. Peru, as regards 
into which the gravel is carried by a jet of water, and | mineral wealth, may be compared with the Rocky 
delivered against a baffle-plate at the top, where any hard | Mountain regions of Colorado and Montana, there being 
lumps are effectually pulverised by the collision. This | numerous deposits of minerals, principally antimonial 
plate and the portion of the pipe immediately adjacent to | copper and lead ores, rich in silver, throughout the whole 
the nose of the water jet are the only parts that are | region fronting the Pacific; while in the higher ground to 
much affected by the scour, the rising pipes, which are | the eastward coal, both bituminous and anthracitic in 
of solid drawn steel, No. 12 B.W.G., and 15in. inside | character, is found along the greater part of the outer 
diameter, showing but little wear. The admission | range of the Andes, but owing to the steep slope of the 
passage is protected by a hard metal lining, white ground they are mainly difficult of access, each valley re- 
cast iron having been found to stand best, but it requires | quiring its own line to bring it in communication with 
frequent renewal, and it is intended to try the strongest | the sea. Roads are practically unknown, and the carriage 
variety of Hadfield’s manganese steel, hide should be | of heavy materials is effected by mules or llamas, the 
well suited for the purpose. Another interesting feature | mineral traffic being almost wholly carried on by the 
of New Zealand gold mining is the application of electric | latter, which are driven in flocks of thirty or forty by one 
motors driven by water power both to quartz and alluvial | man, each carrying a load of about 100]b. With such 
workings. At the Phoenix Mine, near Lake Wakitipu, in | restricted methods of transport the working is mainly 
the South Island, electric transmission of power has been | restricted to the richer or more easily reducible ores, 
used since 1885, the machinery at the mine and battery | but since the resumption of the works upon the Oroya 
being driven by an electric motor receiving the current | Railway, which is now completed to a point thirty miles 
from a dynamo about two miles distant, which is worked beyond the summit of the Andes, concentrating and 
by two 6ft. Pelton wheels under a head of about 170ft. | smelting works have been started at different points, 
The machinery includes thirty heads of stamps, a rock | notably at Casapalca, where the gold and silver contents 
breaker, and two air compressors. The application of the | of the ores of the neighbouring mines are concentrated in 
Same power to alluvial working is illustrated by the plant | lead or — regulus in a form suitable for export. 
of the Sandhill Dredging Co., who have utilised electricity | Similar facilities will be available to the more northerly 
in working a dredging claim on the Shotover River. The ' province of Anchachs when the railway from Chimbote 








to Caraz is completed. This province, in addition to 
very important deposits of antimonial copper and silver 
ores, contains anthracite coal, which can be mined and 
loaded on trucks for 6s. or 7s. per ton. The position of 
this coal has not been determined, but we are inclined to 
think that it is probably of cretaceous age, like that of 
Crested Butte and other localities in the Rocky Moun- 
tains in Colorado. 

In addition to coal, Peru has also of late years become 
a considerable producer of petroleum from wells at 
Talara, a few miles north of Payta, near the northern 
end of the country. The residual oil from the refinery 
is sent by tank steamers to Callao for use as fuel on the 
Oroya railway, for which purpose it is exceedingly 
valuable, for although it is dearer than coal weight for 
weight, it is relatively cheaper, the advantages, according 
to the author, being as follows :—(1) Reduction of weight 
equal to 50 per cent; (2) reduced cost of stoking, one 
man less being required; (8) quick lighting of fires ; 
(4) can be instantaneously extinguished; (5) is free from 
ashes, cinders, &c.; (6) heat is not lost from frequent 
opening of furnace door, as with coal ; (7) combustion is 
perfect, and steam raised easily ; (8) free from smoke. 

Upon heavy grades, and with many tunnels, these 
advantages speak for themselves, anditis perhaps hardly 
necessary to state that the gradients on the Oroya line 
are very heavy. The maximum is one in twenty-five, 
which, however, is not much steeper than the average; 
the difference of level between the Galera summit tunnel 
and the Pacific Ocean at Callao being 15,645ft.—195it. 
less than three miles—in a distance of 108 miles, corre- 
sponding to one in twenty-eight for the whole distance. 

Mr. Lane’s paper excited considerable interest and led 
to some discussion, which, however, was mainly in the 
direction of supplemental information from speakers 
knowing the country. Afterwards the meeting for a time 
resolved itself into an informal conference in front of the 
specimens exhibited in illustration. Among them were 
several fine examples of silver minerals, including a mass 
of light red ruby silver ore, several pounds in weight, 
besides samples of the different coals. 

The third principal paper, by Mr. Arthur W. Eastlake, 
on “ Petroleum in Eastern Europe and the Method of 
Drilling for it,” was not read, the author being absent. 
It contains information of considerable interest upon the 
oil-bearing strata of Galicia, and details of the Canadian 
method of boring adopted for putting down the wells. 
This in skilled hands has proved extremely successful. 
In one instance a well of 1090ft. deep was bored in 228 
hours, or an average of 4°78ft. per hour of actual work, 
or, including time spent on accessory operations, about 
8ft. per day. In another case a well 680ft. deep was put 
down in eighteen days, and a third of 600ft. in less than 
a week. This paper, when published with the illustra- 
tions, will be of considerable value as a store of informa- 
tion upon a locality that has receivd but little notice 
from English writers up to the present time. 

In addition to the papers noticed above, several others 
were read upon minor subjects, such as safety catches, 
the use of the water-balance in winding coal, the rating 
of collieries and the redemption of capital invested in 
them, and the prevention of explosion in coal-laden 
ships; but none of these call for any special notice. 
Mr. V. Jones’ method of preventing fires in coal cargoes 
consisted chiefly in dividing up the ship’s hold by longi- 
tudinal and transverse bulkheads into separate compart- 
ments, in order to diminish breakage and the production 
of dust when rolling in a seaway. 

The final business of the second day was the reading 
of a comprehensive but rather sketchy paper on “ Gold 
Milling,” by Mr. W. F. Wilkinson, which was, however, 
painfully devoid of original matter, being little else than 
an echo of Mr. Curtis’s paper on the same subject, read 
before the Institution of Civil Engineers a few months 
since, the excellent diagrams prepared for the latter 
being used in illustration. In an appendix on gold 
fineness, the standard of French and Italian coin is 
stated to be 835 fine, which is perfectly true as regards 
the token pieces of 2f. and below in silver, but has 
nothing to do with the 20f. and 10f. pieces, which are 
900 fine. The assay of a sixpence, however carefully 
conducted, will be but of little value in determining the 
composition of a sovereign. 

In the afternoons of the meetings visits were made to the 
Electrical Exhibition at the Crystal Palace on Thursday, 
to the Tower Bridge Works on Friday, and on Saturday 
Prof. Robinson showed the Saint Pancras Electric Lighting 
Station to the members. Another visit was paid by some 
of the party to the Woodfield Works of Messrs. W. T. 
Goolden and Co. in the Harrow-road, where the following 
machinery, arranged for mining purposes, was in- 
spected:—(1) A pumping plant, consisting of a 15-horse 
power Goolden mining dynamo, and a three-throw ram 
pump fitted with plungers 5}in. in diameter, and Qin. 
stroke, and driven by a Goolden enclosed mining motor, 
complete with the starting and regulating gear; (2) a 
coal-cutting plant, comprising a 50-horse power dynamo, 
a coal-cutter, gateway switches, terminal boxes, cable 
drums, &c.; (8) an 80-horse power dynamo of 
the mining pattern for driving two large pumps, 
and a motor for driving a ventilating fan; (4) an elec- 
tric lighting plant, consisting of an 80-horse power 
dynamo driven direct by a Willans high-speed engine, 
giving upwards of 90 indicated horse-power with 120 lb. 
steam. Amongst other machinery in progress is an 
electric drilling plant for Messrs. Bell Brothers’ ironstone 
mines. In the instrument factory, the several classes of 
measuring instruments, both for direct and alternating 
currents, were seen in process of manufacture, as well as 
examples of the transmission of power in the pattern 
shops and instrument factory, where the machinery is 
driven by electric motors. 








STEaM ENGINE PowER IN CanaDA.—Taking locomotives as of an 
average of 300-horse power, there is'at work in Canada a total of 





1,078,391-horse power, 
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THE JARMAN SYSTEM OF ELECTRIC TRACTION. 


ALTHOUGH much is heard in technical circles concerning 
the advantages of electric traction for tramways and light 
railways, the system makes but slow progress in this country. 
When we com the large number of well-equipped roads 
in the ,United States with the very small length of track 
which is worked by electricity in this country, the comparison 
is not to the advantage of Great Britain. The horse-car 
business is, of course, well established here, and the com- 
panies which can pay their way think it best to leave well 
alone; there are also the powerful interests of horse dealers, 
fodder merchants, and others to be considered. On the 
other hand, the poor and struggling horse-car companies, of 
which there are many, have not the capital necessary to 
equip their lines for electricity, and, in fact, are living from 
hand to mouth. The overhead system is not looked upon 
with favour, and has so far only been applied to one line of 
any importance, namely, 
the Roundhay Park tram- 
way, near Leeds. Thecon- 
duit systems are opposed 
in many cases by the 
municipal authorities, so 
that for many purposes the 
electrician is confined to the 
use of secondary batteries. 
One great advantage of this 
system is that the electric 
cars can be run upon the 
ordinary track, and can 
keep schedule time with 
the horse cars. We recently 
inspected Mr. Jarman’s 
system of driving the cars 
which are being worked by 
his company upon the Thornton Heath and Croydon ‘!'ram- 
way lines. The Jarman system consists in the use of 
accumulators placed in the car itself, which drive a special 
motor mounted upon the underframe of the car. 

Mr. Jarman has been working for many years in connec- 
tion with electric traction, and claims to have produced a 
type of motor which will withstand the rough usage met with 
upon country tram lines. The Electric Tramcar Syndicate, 
Limited, who are working upon Mr. Jarman’s system, have 
works at High-street, Clapham, where they manufacture their 
motors and fittings. They made a contract with the Croydon 
and Thornton Heath Tramway Company to work cars upon 
their lines, and proceeded to instal the necessary plant upon 
the premises of the company in London-road, Thornton 
Heath. A galvanised iron building was put up which con- 
tains the following plant:—A portable engine by Messrs. 
Wallis and Stevens, of Basingstoke, 16-horse power nominal, 
and capable of developing 50 indicated horse-power. This 
engine has two cylinders and works at a pressure of about 
100 lb. It drives by means of an Sin. double belt a counter- 
shaft placed upon suitable A brackets, and the dynamo is 
driven from this shaft by a single belt Tin. wide. This 
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dynamo is by Messrs. Latimer Clark, Muirhead, and Co., is 
shunt-wound, and developes 120 volts and 160 ampéres at a 
speed of 1000 revolutions per minute. It can also be run at 
a higher speed and give 130 volts, if necessary, for charging 
the cells. The dynamo and countershaft are supported upon 
@ wooden foundation consisting of planks bolted to each 
other and fastened to piles which are driven to a depth of 
about 3ft. into the ground. There is ncthing very special to 
note concerning the dynamo except that copper gauze 
brushes are used, the gauze being so cut that the wires 
touch the commutator bars at an angle of 45 deg., so 
that fraying is prevented. This dynamo is used for 
charging the accumulators, and four sets, each consisting of 
fifty-two cells, are charged at once in parallel. The cells 
themselves are of soft rubber, which is quite pliable, and 
they are made in Germany; the English type is said to be too 
brittle. The positive and negative plates are both alike in 
form, and are laid horizontally in the cell; the paste is com- 
pressed into pieces about 3in. long, and of a section of about 
#sin. square. These are shown in Fig. 1. The plates are 
superposed with distance pieces of ebonite between each pair 
of positives and negatives. All the plates are alike before 
“‘ formation,” the paste consists of litharge and hyposulphite 
of lead, and the supporting part consists of an alloy of lead 
and aluminium, which is cast round the pastes. According 
to the inventor the advantage obtained by using the plates 
in a horizontal position is that the density of the electrolyte 
remains the same throughout the cell. The positive plates 
are all attached to a rod in one corner, and the negatives to 
@ similar rod in another corner. Aluminium nuts are in use 
upon the terminals, but these will not be employed in future, 
as when this metal is in contact with lead in sulphuric acid, 
sulphate of aluminium is formed upon the nuts. The plates 
are said to buckle all the same way, so that there is no fear 
of short circuit. Other cells are also in use with vertical 
plates; one of the chief points being the arrangement of 
terminals—shown in Fig. 2. The plates are all attached 
firmly to a solid top bar, inside which is cast a bent rod of 
copper screwed at both ends; the advantage claimed is that 
the resistance of the cell is very greatly reduced, and that 
local buckling of the plates near the screw connections is 
avoided. The reason why hyposulphite of lead is employed 
along with litharge is that this salt was found as a deposit in 
ordinary secondary cells. Each of the Jarman cells has a 
capacity of 160 ampére hours. Spare armatures for the 
motors are stored in the generating shed in case of accident. 





Passing now to the car shed, we find that the syndicate 
has two cars which have been there since last December, 
and have done a good deal of work. Fifty-two cells are 
placed under each seat, and thé space is well ventilated by 
means of louvres in the doors at each end and holes along 
the side and bottom of the car. The motor has several novel 
features which deserve attention. The object which Mr. 
Jarman has had in view is to do away with external resist- 
ance coils. 

Fig. 3 is an elevation and Fig. 5 a plan of the motor and 
its attachment to the axle of the car. It will be seen that 
the motor is supported upon cross bars, and these are of steel. 
Only one axle of the car is driven, as it is found that the 
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or five carbons, each about gin. square and coated w; 
electro-deposited copper. F F are springs like a pain 
comb, and K K are the leads, one being provided for pi 
carbon. The adjustable spring I puts the necessary pressure 
upon the brushes E. It is claimed that the vibration caused 
by travelling never throws all the separate carbons off the 
commutator at once. 

The gearing is a double reduction mechanism, the two 
small pinions are of wrought iron carefully machined and 
the large wheels are made of phosphor bronze, with gun. 
metal teeth morticed in. Each tooth is fitted into a groove 
in each flange of the wheel, and enters the rim of the whee] 
also. It is securely fixed by steel pins, and is therefore a 




















requisite adhesion can be obtained with the two wheels, as 
these are made in some cases with double treads. 

The motor has two bi-polar field magnets joined by one 
yoke, and in this way the weight is distributed evenly over 
the supports. There are two armatures attached to one 
shaft, each armature revolving within its own field. The 
field magnets are wound in series, with an additional wind- 
ing of small copper wire, which acts as a resistance, and no 
external resistance is employed; this latter feature is of some 
interest, in view of some correspondence which has recently 
appeared in our pages. When the motor is started, the two 
field magnets, with both armatures, are brought into action 
with the resistance coils in series, and the car starts with 
much less current than when a single armature is used. The 
switch handle is then moved, and the resistance coils in each 
field are cut out, and the compound motor works with the 
field coils in series. The third speed is obtained by cutting 
out one of the motors altogether, and leaving one to perform 
the work, the heavy strain at starting being overcome by the 
two armatures. The next speed is obtained by connecting 
the compound motor in parallel. 

The following results of tests were supplied to us by Mr. 
Jarman :— 

(1) A current of 30 ampéres was caused to flow through 
ane Mee and one field magnet, and gave a torque of 
60 lb. 

(2) A current of 50 ampéres was next put through the 
same motor, and gave a torque of 97 lb. 

(3) The two windings were then coupled in series, and a 


current of 28 ampéres passed through both field magnets and 
both armatures, and a torque of 1171b. was obtained. The 
inventor claims that by coupling the motors in the way 
described, and using no external resistance, the torque or 
starting force is doubled and only half the current used to do 
it. It is thus possible to obtain four different speeds, with 


only one set of transmission gearing. The speed of the arma- | 
of eight | 
miles per hour, and the output of the double motor is | \ 
| implements: T. H. Thursfield, Barrow, Broseley, and Robert 


the brushes in electric tramcar work, as they are liable to be | Wallace, Auchenbrain by Mauchline, N.B. The Society does not 


ture shaft is 650 revolutions per minute for as 


14 brake horse-power. There is always great difficulty with 
jogged off the commutator by the inequalities of the road, 
and so cause arcs to be formed. Mr. Jarman has therefore 
designed a novel type of brush holder, which we illustrate in 
Fig. 5. Upon a pin B are hung two pendulous arms A A, 
which can swing freely upon the pin B, and are insulated 
from each other. E E are the brushes or collectors, which 


rub upon the commutator C. Each collector consists of four | 


| Nottingham, 1888 

















very firm shrouded tooth. In his earlier work upon the 
Clapham and Tooting line Mr. Jarman used vulcanite fibre 
teeth, but these were not found satisfactory on the Thornton 
Heath line, and gun-metal was substituted. The gearing 
works in a box holding oil. The method of replacing the 
cells is as follows: Fifty-two cells are placed in a special long 
box, one of which lies under each seat of the car. Doors are 
“ng wee at each end of the platforms so that the boxes can 

e drawn out longitudinally and a charged set putin. The 
two cars now in use are each intended to carry forty-four 
passengers, but eighty-four persons have ridden at one time. 

With regard to cost, we are informed that the cost of fuel 
burnt in the engine amounts to 1}d. per car mile in wet 
weather, and 2d.in dry weather. The total cost per car mile 
for four or five miles is stated not to exceed 4}d. The 
maintenance of the cells is now a known quantity, as the 
Electrical Power Storage Company will contract to keep the 
cells in repair for 1d. per car mile run, and 24 per cent. of 
profit. Each car is lighted a 4 four lamps of 16-candle 

wer. The contract made by the Electric Tramway 
Syndicate was to run seventy miles a day at 6d. per car mile. 
The accumulators in each car weigh 1 ton 18 cwt., and the 
total weight of the complete car, motors included, is 
54 tons. We may add that these were both horse cars before 
the electric driving power was added. 

The Thornton Heath line has grades of 1 in 20 for short 
distances, and we noticed that when ascending the current 
rose to 100 ampéres; while upon a level it varied from 
30 to 50 ampéres. We must observe, however, that the lines 
were filled with dirt, and the flanges of the electric car 
wheels were obviously much deeper than those of the horse 
cars, for the former ploughed the grooves clean. We shall 
observe with interest the progress which Mr. Jarman will 
make in future with his system. 








Tue RoyaL SHow aT Warwick.—In the implement yard the 
entries are numerous, and quite up to the average of ordinary 


| years. As compared with the previous nine years, the entries here 
are as follows :— 


Shedding in Implement Yard. 
i LAL 


| 
| Ordinary eetonry 
shedding. 


Special 
sbeiding | 
(including 


8, 
models, &c.) 


Show and date. 
motion. 





| Feet. Feet. 
9,569 
9,315 | 
8,417 | 
7,155 | 
5,508 | 
7,258 | 


Feet. 
1949 
2035 
2068 
2017 
1125 
1607 
2496 
1291 
2106 
2151 | 


York, 1888 .. .. 
Shrewsbury, 1884 

ton, 1885 .. 
Norwich, 1886 .. 
Newcastle, 1887.. 


Windsor, 1889 .. 
Plymouth, 1890.. 
Doncaster, 1891.. 
Warwick, 1892 .. 


10,378 
6,117 
8,843 


8,241 12,511 





For the first time the names of the judges are published in advance 
of the show. They are:—Ploughs: Mason Cooke, The Lawns, 
near Ely ; Henry Goodyear, The Ansterby, Bourne, Lincs.; and 
William Newton, Crowmarsh Battle, Wallingford. Miscellaneous 


seem to have learned anything by the experience on this subject in 
previous years. There ought to be at least six judges of miscel- 
laneous implements, The implement and dairy departments will 
be open on Saturday, and the whole show at nine o'clock on 
Monday and following days. The names of the stewards of im- 
lements are Percy E. Crutchley, Surrey Hill Park, Ascot ; Mr. 
n Pidgeon, Walsingham House, Piccadilly; and Mr. 8, Rowland- 
son, Newton Morrell, Darlington. 
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THE MERSEY DOCK AND HARBOUR BOARD. 


WIDENING AND DEEPENING DOCK ENTRANCES, 

Tue members of this Board have been quickly called upon 
to reconsider the position they will take up to meet the im- 
provement in the depth of water already obtained by the 
guecessful dredging operations being carried on at the Bar. 
As we have seen by the official report of Admiral Sir G. 
Richards, F.R.S., Acting-Conservator of the Mersey, over an 

a 3000ft. in length by 1000ft. in width, which it was 
decided to operate on, an increase in — of 6ft. 6in. has 
been gained, providing 18ft. to 14ft. generally at low water of a 
spring tide, and considerably more over certain portions of 
the area. He considers there has been a clear gain of 5ft., 
although the season was a stormy one, and did not lend 
itself to the execution of the work. This being obtained by 
two comparatively small dredgers not specially built for the 
purpose, and only having worked them for a period of fifteen 
months, the Board have lately determined to provide dredgers 
and pumps of larger dimensions, and hope to still further 
improve the access to the port. As stated in our issue of 
May 6th, a suction dredger of 3000 tons capacity, to be loaded 
by centrifugal pumps in three-quarters of an hour, has been 
arranged for to supplement two of 500 tons each. 

In February, 1890, the Board ordered a reconstruction of 
the entrances of the Huskisson and Sandon group of docks 
which lie immediately to the south of the Canada Dock, and 
determined that an entrance 80ft. wide and 18ft. 6in. below 
Old Dock Sill—the datum to which all tidal levels are referred 
to—should be substituted for entrances 7O0ft. wide and 
6ft. 6in. below Old Dock Sill. 

The following table, taken from a paper read by Mr. Lyster, 
the dock engineer, before the Institution of Civil Engineers, 
gives the tidal levels at Liverpool, derived from the self-register- 
ing gauge at George’s Pier, during the ten years 1854 to 1863. 

ft. in. 
Average high water of equinoctial spring tides .. 


” spring tides, including equinoctial tides. 
> excluding ” ” 


to 
oor 
-_ 


Ror oworsrwPsoo~ 


, 
Mean high water... .. .. = ee 
Highest high water of neaptides .. .. .. .. .. « 
Average high water of ord neaptides.. .. .. .. ll 
Lowest high water of neaptides .. .. .. .. «2 « 
Mean tide level .. .. .. .. 
Highest low water of neap tides 
Liverpool datum, Old Dock Sill .. .. .. 
Average low water of ordinary neap tides .. 
Lowest low water of neaptides .. .. 


o 


= 


Mean low Water . uc oe ce ce oe te ce ce oe 
Average low water of ordinary spring tides, exclusive of 
equinoctial tides .. .. .. .. « 
- es spring tides, inclusive of equinoctial tides 
Lowest low water of equinoctial spring tides .. .. .. 
With sills 20ft. 6in. below datum, the level proposed, there 
will be a depth of 36ft. at high water of mean tide, and 
29ft. lin. at lowest high water of neap tides, so that providing 
a channel to the deep can be maintained at this level, an 
enormous advantage will be gained for the ocean-going 
steamers, which are now obliged to complete their loading in 
the river, as they cannot leave dock fully laden and cross the 
bar on the same tide. 

The change compares in a striking manner with the sills 
of the new docks at the north end, opened about ten years 
ago, where the sills are 9ft. 6in. higher; while the Canada 
Dock entrance, 100ft. wide, has its sill 12ft. 9in. above the 
level now proposed. The datum Old Dock Sill is the level of 
the original dock sill ; the second in point of age in the king- 
dom, built by Mr. Thos. Steer, under the authority of an Act 
of Parliament passed in 1708, when good Queen Anne 
reigned. This dock—four acres in extent—disappeared years 
ago, but the level of the sill was carefully preserved, and is 
the datum used for marine surveys on the west coast of 
England, as Trinity high-water mark is used on the south 
and east coasts, and in the Thames. Old Dock Sill is 4°67ft. 
below mean sea level, or O.D.—the datum of the Ordnance 
Survey of Great Britain. 

As we have seen, the depth on the bar has been increased to 
14ft. to 18ft. at low water. Encouraged by this, and no 
doubt alarmed also at the still increasing size of ships, 
and the knowledge that the competition of the Manches- 
ter Ship Canal has to be met, the committee, after consulta- 
tion with shipbuilders and shipowners, have recommended 
that the river entrance to the Huskisson group should be 
increased from 80ft. to 100ft. in width, and the sill lowered 
2ft. to 20ft. 6in. This will provide a sill 9ft. Gin. lower than 
any sill yet laid in the Mersey, with the exception of the 
Eastham Lock sills at the entrance of the Manchester Ship 
Canal. These are 23ft. below Old Dock Sill, but the com- 
wey power to dredge the approach channel was limited b 

arliament to 20ft. below Old Dock Sill, so that the Doc 
Board Sills will be 6in. below the statutory depth of this 
channel. 

The subsidiary works epee | internal access to the sur- 
rounding docks have also been widened from 80ft. to 90ft., and 
the second river entrance, 80ft. width, is to be lowered from 
18ft. 6in. to 20ft. Gin. It is also proposed to increase the 
dimensions of the graving dock to built on the site 
of the 45ft. Huskisson Dock from 650ft. by 80ft. to 710ft. by 
90ft., and to lay the sill 10ft. below Old Dock Sill. The 
estimated increase in expenditure is £180,000, and the 
Board thereby hope to provide for vessels 700ft. in length and 
of 65ft. beam. It was mentioned at the meeting that the 
most “beamy” ship afloat, a man-of-war, was 71lft., and 
that the new Cunarders would be 65ft.. This latter dimen- 
sion is only 2ft. more than the City of New York, which 
measures 525ft. by 63ft., while the City of Rome reaches 
560ft. in length, with a beam of only 52ft. 3in. It therefore 
seems quite possible that the capacity of an entrance 100ft. 
wide, leading into the tideway of the Mersey, may be 
taxed to the uttermost when passing a long ship in heavy 
weather. The Liverpool side is the lee side, and the entrances 
at the north end are exposed, the storm gates of the 
— Dock having been carried away during a gale in 


~ 
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It is interesting to observe a return to the wide dock 
entrance designed thirty to forty years ago by the late Mr. 
Jesse Hartley for Canada Dock. This was before the paddle 
wheel was discarded for the screw propeller, and when the 
Cunard Commodore Judkins and the Scotia were very much 
to the front. The northern entrance to Birkenhead Dock was 
also made 100ft. wide during the same period. The docks 
at the north end of Liverpool built between 1870-80, on which 
three millions sterling were expended, have main entrances 
65ft. wide and intermediate gates 50ft. wide. The increase 
now demanded proves that the enterprise of British ship- 
builders and owners shows no sign of waning, and that 
Liverpool under a little pressure will do her utmost to con- 


THE NORTH OF ENGLAND PIG IRON TRADE 
AND THE DURHAM STRIKE. 


WHEN the April returns of the Cleveland Ironmasters’ 
Association appeared we referred to them as the most 
extraordinary on record, both in regard to production of pig 
iron and decrease in stocks, but the May statistics are still 
more phenomenal, and now that the Durham miners’ strike 
is over it is probable that their like will not be seen again, at 
least by this generation. The decrease of 74,963 tons in stocks 
reported in April was nearly 50 per cent. greater than was 
ever known in any previous month, but the decrease in May 
was even larger, reaching 80,233 tons, and leaving only 
87,963 tons in stock in the whole of the North of England, 
which is only about twelve days’ make of the furnaces if they 
had been kept on fully at work as before the strike. Such a 
small stock has never been known since 1874, in the days 
before the advent of Connal’s stores which, now have three- 
fourths of all the iron that is held. 

But a smaller stock still must be looked for at the end of 
June, seeing that comparatively few of the furnaces will have 
got into blast, and the deliveries must considerably exceed 
the output. It is just possible, therefore, that a smaller 
stock may be reported at the end of the present month than 
were held in 1871, 1872, 1873, or 1874, the years of what was 
called the pig iron famine. Makers now have only 23,759 tons 
of Cleveland pig iron unsold; they are absolutely cleared out 
of basic iron, and have only a few hundred tons of hematite. 
The returns show only three furnaces in operation at the 
end of May, and thus the miners’ strike caused the damping 
down of eighty furnaces, the only furnaces left at work being 
one at Messrs. Bolckow, Vaughan, and Co.’s Middlesbrough 
Works, producing spiegeleisen, and two at the Ayresome 
Works of Messrs. Gjers, Mills, and Co., Middlesbrough, 
producing hematite and ferro-silicon pig. 

The output of Cleveland pig iron was nil, whereas it was 
120,000 tons per month before the strike began, and of 
hematite, spiegel, and basic pig 6124 tons were made, against 
90,000 tons, the total production of pig iron in the North of 
England being 6124 tons, where it should have been 210,000 
tons. Here is an illustration of how the make has been 
reduced by the miners’ strike, and if we look at the stocks 
we find - tan have dropped 198,855 tons, viz., 43,659 tons in 
March, 74,963 tons in April, and 80,233 tons in May. In 
Connal’s stock alone there has been a decrease of 104,381 
tons during the three months of the strike, which will 
decrease the revenue of their stores at the rate of £5200 a- 
year. The present stock in the district —87,963 tons — 
compares with 267,793 tons at the end of May, 1891, 
265, tons at the end of May, 1890, 369,357 tons at 
May 31st, 1889, and 548,761 tons at May 8lst, 1888. The 
following are the official details of make and stock :— 


Make of Pig Iron. 
1892. 1892. 





In- De- 


| May April crease. crease. 





Tons. Tons. Tons. Tons. 
Cleveland pig iron—port of Middles- 
a _ 8,370 _~ 3370 


Ditto—outside Middlesbrough.. .. ..| — 
Ditto—whole district .. .. .. .. .. _ 3,370 — 8370 
Other kinds of pig (including hema- 





tite, spiegel, an ic pig iron)— 
whole district .. .. .. os c+ of 61% 8,467 _ 2843 
Total of all kinds—whole district..| 6124 11,837 _ 5718 








Stocks of Cleveland Pig Iron. 





1892, | 1892. | 1 | pg. 


May 81./Apl. 0, “Tease. |crease. 











Tons. | Tons. | Tons. | Tons. 
Makers’ stocks—port of Middlesbrough 20,242) 52,888; — | 82,646 
Ditto—outside ditto .. .. .. .. «- 3,517) 5,996 ‘hetaze | 2,479 


Ditto—whole district .. .. .. .. ..| 28,759) 58,884 
Makers’ stores—ditto .. .. ae 650 
Pig iron in public stores:— 
e N.E. Railway Co.'s 
eee 





— | 85,125 
1,062} — | 412 


295 267 
68,259 | 107,983 


Total.. .. .. .. .- «| 87,968/|168,196| -- | 80,288 


o) 
— | 44,724 





The difference in the effects of the last two general strikes 
of Durham colliers upon the North of England pig iron trade 
may be summarised as follows :— 

1879. 1892. 
Duration of stoppage .. .. .. .. 6 weeks -. 12 weeks 
Number of furnaces blowing at close 52 . 
Stock held at close .. .. .. .. 801,078 -. 87,963 
Decreasein stocks of pigduringstrike 65,822 tons .. 198,855 tons 
Advance in prices... .. .. .. .. 58. -- 68.6d. | 

The production of pig iron this year has been only 543,054 
tons against 1,107,018 tons in the first five months of 1891. 
Of Cleveland pig, but 294,194 tons were made against 617,711 
tons, and of hematite basic, &c., 248,860 tons against 489,307 
tons. The exports have reached only 263,304 tons, as com- 
pared with 343,078 tons in the first five months of 1891, 
299,781 tons in 1890, and 409,592 tons in 1889. 








THE AMALGAMATED SOCIETY OF ENGINEERS. 


Tue forty-first annual report of the Amalgamated Society 
of Engineers has been issued during the last few days, and 
Mr. William Brereton, the general secretary pro tem., in a 
brief introduction refers to one or two matters of special 
interest. After noting the prominence which has recently 
been given to the eight-hour day question, and referring to 
its practical adoption at the works of Messrs. W. Allan, in 
Sunderland, and by Messrs. Hadfield and Co., of Sheffield, 
Mr. Brereton urges the desirability of more discussion upon 
— at issue between employers and the men, and earnestly 

opes that the members of the Amalgamated Society of 
Engineers “ will always encourage the threshing out of trade 
problems round the conference table.’ Better organised, 
they would probably be able to bring about what the best 
employers desired, viz., the establishment of courts of arbitra- 
tion, or joint committees of employers and workmen, for the 
adjustment of all labour problems. With regard to the 
Labour Commission, Mr. Brereton observes that, as the result 
of much greater activity in the ranks of labour during the 
past few years, the Government had appointed a Royal Com- 
mission to inquire into the cause of ebaer disputes, with the 
view of proposing remedial legislation. ‘Royal Com- 
missions,”’ he proceeds, ‘from a workman’s point of view, 
have not been looked upon with much favour in the past, 





tinue in the front rank of ports. 





past one, something i must be the outcome to the 
undreds and thousands existing they knew not how. The 
present Commission is conaual of twenty-seven members, 
one being a member of the Amalgamated Society of Engineers. 
The local Executive Council, through their officials, have pre- 
pared evidence which they intend to submit to that body, show- 
ing the conditions that prevail in engine and machine shops, 
our relation with employers, and rent paid, to wages received. 
Five members have been appointed to support the same on 
behalf of the Local Executive Council, viz., Messrs. Cooper 
London), Whittaker (Manchester), Ratcliffe (North-East 
ast), Fergusson (Scotland), and O’Shea (Ireland). Broadly 
speaking, the outlook for labour looks very hopeful; a 
healthy activity is being exhibited towards labour questions 
generally in quarters where labour has hitherto had no 
friends; a stimulus has been given in London and 
many provincial towns by the closer attention given 
to munici matters by trade unionists generally, as 
evidenced by the election of nine bond fide labour candidates 
upon the London County Council, two being members of our 
Society. Co-operators and trade unionists are gradually 
arriving at a better understanding with each other, and the 
result should be a considerable gain to the cause of labour.” 
Dealing with the special position of the engineering trade, 
Mr. Brereton observes that this is an industry which is con- 
tinually expanding, and various sections of workers cried out 
about the evil effects to them of the introduction of 
machinery. All this, however, meant more work for engi- 
neers, so that it was possible for them to increase their 
membership and yet not enrol a larger proportion of the total 
engaged in the trade. There was, however, no progress to be 
made except through effective organisation. If higher wages 
were required, organisation was the pre-requisite. If the 
abolition of overtime was desired, organisation must precede 
attempts at adjustment. If the reduction of working hours 
was demanded, the sincerity of the demand must be proved 
by diligent attention to concerted action through the 
agency of the Union. Whatever else they had failed to learn, 
at least this much had been gathered, that the betterment of 
the workman’s home life hung upon the workman’s capacity 
to take action with his fellows, and he who was unable or 
unwilling to take common action could not be treated seri- 
ously, either when he cried out for assistance or when he 
denounced combination as a too slow method for social 
elevation. Dealing with the present position of the Amal- 
gamated Society of Engineers, the report states that they 
commenced the year 1892 with a membership of 71,221, this 
being an increase of 3293. Although this was a fair 
advance, it was only one-half as large as the increase in each 
of the two previous years, which had amounted to 8001 and 
7200 respectively. This falling off in the rate of increase 
might probably be due to the decline in trade, and in part to 
less enthusiasm exhibited to enrol more members; but it was 
certainly not due to the fact of having enrolled most of the 
eligible men in the trade, for these still numbered tens of 
thousands. During the year 1891 they had opened eighteen 
new branches, viz., Wishaw, Govan East, Newport (2nd), 
Fone a ig (11th), Paisley (2nd), Bar-zow-in-Furness 
(8rd), Edinburgh West, Hull (5th), Parkhead, Hartlepool (3rd), 
Newhaven, Doncaster (2nd), Ebbw Vale, Footscray (Victoria, 
Australia), Bathurst (New South Wales), Launceston 
(Tasmania), Richmond (Australia), and Durban (South 
Africa), and 6667 members had been admitted, giving a total 
membership at the end of the year of 71,221. The financial 
operations of the Society have been anything but satisfactory, 
showing a considerable excess of expenditure over income, 
whilst this will no doubt be still further increased by the 
heavy calls which have been made upon the Society by the 
Newcastle strike since the annual report was issued. 

The financial position may be briefly summarised as 
follows:—The balance sheet at the end of 1890 stood at 
£239,509; at the end of 1891, £237,251; or a decrease upon 
the year’s work of £2258; the income for last year equalled 
£232,949, and expenditure, £235,207, or an excess of expendi- 
ture over income as before stated. Donation and con- 
tingent benefits cost £59,097, or more than double the 
amount of the previous year; the significance of which 
expenditure, it is added, cannot be over-estimated, and the 
wisest counsellors would be found among those who advised 
the greatest moderation in all matters likely to increase their 
present large outlay. Sick benefit, stewards, &c., cost 
£41,761 ; the superannuation benefit had amounted to £44,221, 
and this benefit, during the past ten years, had averaged an 
increased expenditure of £2000 per annum ; accident benefit 
had cost £1400, being £450 less than the preceding year; 
£2364 had been expended in assisting aged and necessitous 
members, and funeral benefit had slightly advanced—having 
cost £12,025, as against £11,639 in the previous year. 








THE JUNIOR ENGINEERING SOCIETY.—On Saturday afternoon, the 
21st ult., a party of upwards of seventy visited the Erith Works of 
the Maxim Nordenfelt Guns and Ammunition Company, and the 
works of Messrs, Easton and Anderson. The former occupy an 
area of about ten acres, the greater part of which is covered by the 
shops. The number of hands employed at the present time is about 
500, but when fully occupied the works can give employment to 
2000. The guns made vary in size from those of rifle calibre up to 
6in. bore, and include guns both quick-firing and automatic quick 
firing. In the latter class the breech is automatically opened, and 
the cartridge case extracted during the time the gun recoils, and 
returns forward to the firing position. In guns of rifle calibre are 
included all the Nordenfelt machine guns, as well as the Maxim 
automatic machine guns. All kinds of gun carriages are made, 
ranging in size from a small tripod weighing 60lb. to a 6in. 
carriage weighing about five tons. The gun department is divided 
into different sections, where boring and turning of the guns and 
the fitting of the mechanism is carried on. A separate depart- 
ment is provided for the manufacture of shells and fuses of all 
descriptions, and the other departments are the gun oan, 
construction, and erection, and inspection. The works have a 
iron and brass foundries capable of producing castings of such 
weight as used in all ordnance manufacture. In the smithy are 
steel hammers, and there are oil tempering and hardening 
furnaces situated outside the shops proper. The steel used has a 
breaking strain of 46 tons per square inch, with an elongation 
varying between 17 and 25 per cent. in a length of 2in. A large 
number of milling machines was noticed, and some very powerful 
lathes, and boring, drilling, and rifling machines; some of the 
lathes exceed 84ft. length of bed. Prefile machines are also 
largely used for turning out quantities of pieces of mechanism of 
exactly the same size and shape. In the pattern making shop 
wore seen the usual band saws, circular saws, wood turnii 
lathes, &c. The total number of machines is over 700, and the 
whole of the shafting is driven by one horizontal two-cylinder 
high-pressure steam engine, made by Messrs. Easton and Anderson. 
At the conclusion the chairman of the Society, Mr. S, Boulding, 
expressed the members thanks for the arrangements made for 





and if their confidence is to be obtained as a result of the 


their reception. 




























































THE ENGINEER. 








JUNE 10, 1899, 








AY, 

a AN \ x \ 
AAA 

ANN 

\ 


SINGLE-ACTING COMPOUND AIR COMPRESSOR. 


THE compound high-pressure air compressor here illus- 
rated is designed for compressing air or gas from 100]b. to 
5000 1b. per square inch. The air is admitted to the large 
cylinder through the piston, is compressed to about one-eighth 
the required pressure, and on the return stroke the pressure 
is raised to the point required. Though single-acting, the 
capacity of one of these compressors is about equal to that of 
the double-acting machine of the same cost of construction. 
The initial air cylinder is made large enough to correspond 
with the capacity of the smaller high-pressure cylinder. The 
strains are equalised, because the area of the large cylinder 
multiplied by its low pressure is exactly equal to that of the 
small cylinder multiplied by its high pressure. 


compressors that do not compound air. 


The advantage of the single-acting air cylinder over the | 
double is that it compresses a volume of free air only once | 
every revolution, hence there is a better chance to cool air | 
The cylinders have time to impart to | 


during compression. 
the water jackets the heat produced by compression and are 
kept cooler. 
keep the packing tight, thus there is less leaking—an im- 
portant point in dealing with high-pressure air. The large 


air head of the initial cylinder is jacketted, also adding to | 


isothermal economy. 
Economical results are attained with this compressor at 
low cost of construction. The fly-wheels are small, and the 


bearings narrow, because the maximum strain is less, and the | 


momentum of the piston and other moving parts is such that 
most of the high initial steam power is takea up in starting 


these parts, and is afterward given out at the end of the | 


stroke when the steam pressure is low. The strains are 
direct, and expensive foundations are not required. 

The operation of the machine will be readily understood. 
Air enters the large cylinder through the air inlets, and 
passes through an annular valve formed in the low-pressure 
piston. On the return stroke towards the left the air in the 
cylinder is compressed, and forced through the discharge 
valve into the connecting pipe between the low and high- 
pressure cylinders. It enters the high-pressure cylinder 
through the inlet valve, and is discharged through another 
valve. The cylinders are cooled by the water jackets. 
This compressor is built by the Ingersoll-Sergeant Drill 
Company, of Park-place, New York; and Queen Victoria- 
street, London. 








IMPROVED MACHINE TOOLS. 





A NUMBER of new designs in machine tools have recently 
been introduced by Messrs. James Spencer and Co., of Hollin- 
wood, near Manchester, and from these we have selected a 


couple for illustration. The first of these—Fig. 1—shows one | 
of the most advanced types of vertical drilling and tapping | 


machines that are being made to suit modern requirements. 
The machine, which is fitted with several special appliances 
for economising time and labour in doing all kinds of drilling, 
boring, and tapping, is double-geared, with a capacity for 
boring holes up to 6in. diameter, and will admit work up to 


aI) 


Single-acting cylinders offer a better chance to | 


Ht 








| 80in. diameter. It is fitted with steel spindle 2in. diameter, 
working in a long sleeve with conical bearing at the bottom, 
adjustable to take up wear and to keep the spindle perfectly 
true with the table, and is provided with variable self-acting 
feed motion through a range of 12in. The table is arranged 
to rise and fall on a side pillar and to swing clear out of the 
| way, to admit large work on the foundation plate. The spindle 
can be set to work in either direction by means of the lever and 
| toothed clutch, which works between the two bevel gears on 
the spindle. By this arrangement the spindle can be 


SINGLE-ACTING COMPOUND AIR COMPRESSOR 


THE INGERSOLL-SERGEANT DRILL COMPANY, LONDON, ENGINEERS, 
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and segment tool-box, for radiusing in corners. Amongst 
other tools which we may just briefly notice is an improved 
type of “Jesse” lathe, with Sin. centre, and single speed, 
specially adapted for sliding shafts, rollers, &c., as required 
by textile machinists and others. The head-stocks are so 


| arranged that after the shafts have been turned a short 


instantly stopped or reversed at any point, when tapping a | 


| hole, and the spindle is balanced by a weight, which 
| effectually prevents its dropping when the drill is finishing 
the hole—a point of great importance, where twist drills 


The maximum | 
strains are reduced considerably below those which exist in | 





Fig. 1 


are generally used, in preventing the breakage of drills. The 
spindle is quickly brought to or from its work, and the feed 
can be started or released at any point of its traverse by a 
clutch motion, operated by a small lever at the side of the 
machine—an arrangement found to be of great advantage 
in withdrawing the drill to examine the hole and clear it of 
cuttings. 
inside to form a tool cupboard, and the driving apparatus 


distance at each end they can be run in fixed stays, and the 
remaining part of the shaft slided over, without the saddle 
coming in contact with the stays. Another improved tool is 
a high-speed drilling and tapping machine, specially adapted 
for drilling and tapping small holes in all kinds of light 
machine work. The spindle is driven in either direction by 
open and cross belts; it can be started or stopped instan- 
taneously by lever and friction cones, and is fitted with 
self-centreing chuck to hold the drills or taps up to 
jin. diameter, with parallel shanks. The feed is controlled 





Fig. 2 
by a balanced hand lever, and the table is adjustable 


vertically by screw and hand wheel. Provision is made 
so that when tapping blind holes the spindle will stop at 
any given point, and then by pressing the lever the spindle is 
reversed and the tap run back. A new high-speed vertical 


| slot drilling machine, designed for drilling slots on keybeds 


The box framing is fitted with a door and shelves | 


|and belt shifting motion are self-contained with the | 


machine. 

The second machine—Fig. 2—is one specially designed for 
doing all kinds of circular shaping, either parallel or conical. 
It is powerfully geared, and has a quick return motion 
| by slotted link and connecting rod in the centre 

of the ram slide. It has also self-acting circular motion, 
with mandril arranged to work at any angle for conical 
‘work, a centre support for the outer end of the mandril, 


up to 4in. wide, is also an improvement. This machine is 
entirely automatic in all its movements, fitted with case- 
hardened and ground spindle, running in conical gun-metal 
bearings, and driven direct by belt. The table, which is 12in. 
by 6in., has planed T slots for fixing work to, and horizontal 
and vertical adjustment, also self-acting horizontally, with 
variable stroke up to 6in. long. 








Tur Shuswap and Okanagon Railway has been passed 
by the Dominion Government engineers, on behalf of the Minister 
of Railways, and has been accepted by the Canadian Pacific Rail- 
way Company, by whom it is now being worked as part of their 
system, 
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LOCOMOTIVE FOR UNDERGROUND HAULAGE 


MESSRS, BICKLE AND CO., PLYMOUTH, ENGINEERS. 





UNDERGROUND LOCOMOTIVE. 





THE engraving above illustrates a small four-wheeled loco- 
motive constructed by Messrs. Bickle and Co., engineers, 
Plymouth, for underground haulage at the Levant Mines, 
Cornwall, to the designs of Mr. George Eustice, consulting 








HE ENGINEER: 


steam space to obviate as much as possible the necessity of | 
stoking while passing through the smaller levels. 

The cylinders are 4in. diameter by Tin. stroke, fitted under- | 
neath the boiler with the usual type of locomotive valves and | 
reversing gear. A powerful toggle joint foot brake is provided | 


to control the load on the gradients, which run in places 1 in | 



























mum pressure or power has been obtained, if the bolt shows 
no sign of moving out of coupling, a sharp blow is given 
with a hammer on the head of the drift, which transmits a 
sharp shock or jerk to the bolt, and immediately starts it 
from its seat, when it can then be ejected either by pumping 
the ram forward or knocked out by drift. This is an invalu- 
able feature in a machine of this description, as the bolts are 
often rusty after long wear, and every engineer knows that a 
sharp blow is far more efficacious in starting a bolt or pin 
than a steady pressure. So Messrs. Young claim that their 
forcer is much superior to any at present in the market, as 
these are all pushing machines, whereas they combine both 
the push and the blow or jerk in their apparatus when 
starting the bolts. A release or stop valve is provided for 


| the return of the liquid to the cistern, when the ram can 


then be pushed home ready for another stroke. Another 
valuable feature consists in the easy portability of their 
machine, which is a great consideration in shaft tunnels, or 
other cramped spaces; for this purpose the body can be 
separated from the arms or claws by withdrawing two small 





sliding bolts, when the machine can be carried in two 
separate —_ and the body placed first in position on the 
shaft, and the claws lifted up afterwards and fixed without 
the nuisance of having to screw and unscrew any bolts. 

The machine of 30 tons power and upwards is constructed 
as shown. The smaller sizes under 30 tons are made with 




















































































= engineer. The mines are situated on the rugged Cornish | 24. At the rear of the engine a half cab is fitted with a low | 
See clifis near the Land’s End, and the underground levels | swing seat to give the driver command of the regulator, valve 
Cia. extend for many miles under the Atlantic Ocean; these levels | gear, foot brake, &c. 
ee are in places tortuous, and not exceeding 5ft. in height. The engine has been ae tested under varying | 
EA Hitherto the metalliferous ores have been “ trammed” by | conditions on a temporary track laid at Messrs. Bickle and 
ae manual labour, from the various workings to the winding | Co.’s yard for the purpose, and its advent in the Levant mines | © 
ne shaft. To lessen the cost of this work it was decided to | has been watched with considerable interest, and the engine | 
ee employ a small locomotive, actuated by steam and specially | will probably play an important part in the future develop- | 
ee designed to meet these exceptional requirements. The boiler | ment of some of the other deep and extensive Cornish mines. 
ea is constructed of steel with 33in. by 2in. gun-metal tubes, for | It is the first locomotive that has been used underground in 
ze a working pressure of 1001b. per square inch, with a large | Cornwall. Z 
: : P : —E——————————————— SECTION OF BOLT FORCER 
FOR POWER UNDER 30 TON 
. AN INTERESTING RELIC 
mongst 
nigel ai 
le speed, a 
required ~ r CF fos 
‘3 Are so 
| @ short \ ; 
and the Sb 4) © 
e saddle = 5 
d tool is \\in ae" 
adapted ee SSE A | 
of light me | 
etion by Sa MAMA | 
| instan- SILL LLL 
ed with SECTION OF BOLT FORCER 
atonilen FUR 30 TON POWER & UPWARDS 
solid rams, instead of hollow, as in the larger sizes, a tail pro- 
jecting through front and back of cylinder, so that the blow 
can be transmitted direct to the bolt as before described. 
HIGHEST VIADUCTS IN THE WORLD. 
In a late issue the New York World credits the Bureau of the 
American Republics with the statement that the so-called Anto- 
fagasta or Loa viaduct, in Bolivia, is 10,497ft. long and has piers 
=, = | 3736ft. high. Asan antidote against similar and too common bits 
Lay —— of misinformation the following table has been prepared from 
an published accounts in Engineering News and society publicaticns. 
TTT AULA | The table does not claim to include all viaduct structures cver 
ny = TATA Mm 200ft. high, but we believe it correctly gives the chief data for the 
, i a aN principal structures of this type :— 
call —— 
| | nm L Mi ial a ehetteeed Character of 
WH Te ” : | al | : 4 er ©) 
— | | | Name. | Location. V’ngth! above ‘oar pier, &c. 
| | water. pier. | 
: | ft. ft. ft. | 
St. Giustina .. ..| Tyrol ..| 197] 460 lspan | No piers. 
Garabit .. .. ..| France..| 1852 | 406 199°2 | Stone & iron. 
G ant Du Viaur (proposed)| —, _ 1508 | 382 — | Iron arch. 
Loa* .. .. .. ..| Bolivia..| 800 | 386 314 Iron. 
ustable a River | U.S.A. ..| si —p 21 2 
made AN INTERESTING RELIC. propeller shafts, recently brought out by Messrs. Youngs, Kinzua .. .. ..) 4 | 2062) 302 ny pe ” 
stop at | Ryland-street, Birmingham, who are the patentees and soie Vocrugast (old) te a oe ioe TE 
ndle is THE engine we illustrate above is now in the possession of | makers. The machine is constructed principally for forcing Portage(old) .. .. U.S.A...) 850 | 235 | — Wood. 
ertical Messrs. Fred Silvester and Co., Castle Hill Foundry, New- | in and out coupling bolts; but it is also suitable for various » (mew)... «.| yy ~— | 850 | 285 203°6 | | Iron. 
eybeds castle, Staffordshire. It is a small condensing Watt engine, other purposes, such as forcing pins, &c., out of machines. yojaay Bohemia! ss6| 914°4 ae — 
1ine is made by Messrs. Peel and Williams. On an oval plate fixed | The novelty of the invention consists in having a hollow steel Malleco :: 2: 2! Chili ../ 1140) — 248 ~—‘| Iron. 
1 case- to the base of the engine there is an inscription. In the | sliding ram, the ends or tails of which project through the Souleuvre.. .. ..| France..| 1200 | 247 200 =| Stone. 
-metal centre is the word “Soho,” and above ‘ Peel and Williams,” | front and back respectively of the cylinder ; inserted in this Two Med'ine .. .. USA...) 751 | ait = 
5 12in. and tel it : ee Round the margin of the plate | hollow ram is a steel drift, which passes a ae ~ ere eid ated. = eee 
zontal run the words, ‘‘This engine was at work on a carriage | centre of ram, having a head forged on one end, and a shoe : : . . r 
, with drawn by 8 horses through the town of Manchester = | for the bolt fitted on + the ten mi Gatien tciaen in _ ‘a yoy tao _ ee Se Po 
the day the King was crowned, 19th July, 1821, George4th.” | ‘The method of working the machine is as follows :—After | railways. The St. Giustina, Garabit, Du Viaur and Doaro ‘have 
The engine is beautifully made, and in excellent preserva- | it has been placed in working position on the propeller shaft, | arched main spans, while the others are trussed bridges, excepting 
1 tion. It ought certainly to be acquired by some technical | the water or other fluid is pumped from the cistern on top of | only the old wooden Portage bridge, which may be classed as a 
serve museum. | the machine by a hand pump, worked from hand lever through | trestle bridge of peculiar construction. It is difficult at times to 
on | a rocking shaft, the fluid thereby being forced into cylinder | obtain from the published descriptions the height of the iron pier 
+ their | under pressure, and so acts on the circular — formed by | separate from its stone base pier. The pier-heights given above 
YOUNGS’ BOLT FORCER. | cylinder walls and back end of ram, a collar being turned on | are therefore reckoned from the ground, or top of foundation 


ram near its centre for this purpose. The ram is pushed for- | Proper, to the top of the pier, unless otherwise stated. 


THE accompanying engraving represents a new patent | ward by the liquid pressure till it thrusts the shoe on the point | “+The Loa Viaduct was fully illustrated in THE ENGINEER, April 26th, 
hydraulic bolt forcer, for forcing the coupling bolts out of ' of the drift, firmly and fairly on the bolt, After the maxi- | isso. It is the highest in the world above sea level. 
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THE ROYAL INSTITUTION. 


METALLIC CARBONYLS. 


Last Friday night Mr. Ludwig Mond, F.R.S., lectured at 
the Royal Institution on “ Metallic Carbonyls,” in the course 
of which he dealt with the subject of the extraction of 
metallic nickel from rich and poor ores, by means of carbonic 
oxide. Sir Frederick Abel presided. 

Mr. Mond said that, so long ago as 1834, Justus Liebig pro- 
claimed carbonic oxide to be a chemical radical, and that 
two years ago he— the speaker—announced to the Chemical 
Society, in conjunction with Drs. Langer and Quincke, that 
carbonic oxide gas combines at ordinary temperatures with 
so inactive an element as nickel, and forms a well defined 
compound therewith, of exceedingly peculiar properties. The 
paper published by Liebig in 1834 was entitled “On the 
Action of Carbonic Oxide on Potassium,” in which he fully 
described the preparation and properties of the first metallic 
carbonyl known, the reel of potassium and carbonic 
oxide formed by direct action at a temperature of 80 deg. C., 
and proved it to be identical with a dangerous bye-product in 
the manufacture of potassium from potash and carbon by 
Brunner’s method. It forms a non-volatile grey powder, which 
with water yields a red solution gradually turning into 
potassium croconate,a salt which contains no hydrogen. 
The formula of potassium carbonyl is K, C, Ox. 

It seems surprising that others should not have followed up 
Liebig’s work, by attempting to obtain other metallic 
carbonyls. Lithium and calcium are stated to combine with 
carbonic oxide, but metals of other groups have received 
little attention. The important part which carbonic oxide 
plays in the manufacture of iron, indeed, did lead Sir Lowthian 
Bell, Dr. Alder Wright, and others, to study its action upon 
metallic iron and other heavy metals, including nickel and 
cobalt at high temperatures ; they proved that these metals 
split up carbonic oxide into carbon and carbonic acid at a 
low red heat. None of them tried to obtain compounds of 
these metals with carbonic oxide, and, owing to the high 
temperature and other conditions under which they worked, 
the existence of such compounds could not come under their 
observation. 

To obtain them the metals must be in an extremely fine 
state of division, and must be treated with carbonic oxide at 
a low temperature. The best results are obtained when the 
oxalate of the metal is heated in a current of hydrogen, at the 
lowest temperature at which the reduction to the metallic 
state is possible. 

Mr. Mond here passed a slow current of carbonic oxide 
through a tube gently heated, and containing finely divided 
metallic nickel ; after passing over the metal, the gas when 
ignited burnt with a highly luminous flame, due to incan- 
descent metallic nickel separated in the flame from nickel 
carbonyl. When the nickel carbonyl falls upon any solid 
heated but to 200deg. C., the solid is coated with bright 
metallic nickel, and carbonic oxide is liberated. He 
also the nickel carbonyl through a tube surrounded by a 
freezing mixture, in which tube a colourless liquid condensed, 
which could be sealed up therein. It is pure nickel carbonyl 
Ni (CO),. Its specific gravity at ordinary temperatures is 
1-385, and it boils under atmospheric pressure at the low 
temperature of 43 deg. C. At ordinary temperature it has a 
high vapour pressure, and possesses a high rate of expansion. 
When cooled to -25deg. C., it solidifies, forming needle- 
shaped crystals. A mixture of the vapour with air explodes 
readily, sometimes at ordinary temperature, but without 
violence, as he proved by experiment, by means of such 
quantity as was held by a tall, narrow, cylindrical glass jar. 
The liquid in the pure state does not explode, but decomposes 
into its constituents when heated sufficiently. The vapour 
of nickel carbonyl possesses a characteristic odour, and is 
poisonous, but not more so than carbonic oxide gas. Pro- 
fessor McKendrick has studied the physiological action of 
the liquid, and found that when injected subcutaneously in 
rabbits, it produces an extraordinary reduction of tempera- 
ture, in some cases as much as 12deg. The liquid can be 
completely distilled without decomposition, but from its 
solution in liquids of a higher boiling point it cannot be 
obtained by rectification. On heating such a solution the 
compound is decomposed, nickel being separated in the liquid 
which it makes completely black, while the carbonic oxide 
gas escapes. Mr. Mond proved this by heating a solution of 
nickel carbonyl in heavy petroleum oil. 

When nickel carbony] is attacked by oxidising agents, such 
as nitric acid, chlorine, or bromine, it is readily broken up, 
nickel salts being formed, and carbonic oxide liberated. 
Sulphur acts in a similar way. Metals, even potassium, 
alkalies, and those acids which have no oxidising power, will 
not act upon the liquid at all; neither will the salts of other 
metals. By exposing the liquid to atmospheric air, a 
precipitate of carbonate of nickel is slowly formed, of 
varying composition according to the hygroscopic state of 
the air. All these precipitates dissolve easily in dilute acid, 
with evolution of carbonic acid, leaving ordinary nickel salts 
behind. Professor Berthelot has described a beautiful 
reaction of nickel carbonyl with nitric oxide; an intense 
blue coloration is given when nitric oxide is passed through 
@ solution of nickel carbonyl in alcohol. 

Professor Quincke, of Heidelberg, has found nickel carbonyl 
to be very diamagnetic. All other nickel compounds are 
paramagnetic. He also found it to be an almost perfect non- 
conductor of electricity. Professors Dewar and Liveing are 
investigating its absorption and flame spectra. They have 
found that it is opaque for all the rays beyond the wave- 
length 3820. Its flame gives a quite continuous spectrum. 

Mr. Mond here drew attention to the following principal 
physical properties of nickel carbonyl :— 


Physical constants. 


os Ferro-penta- 
Nickel carbonyl. carbonyl. 

Specific gravity .. 1°3185 1°466 
Boiling point . 48 deg. C. -- 102°8deg.C, 
Melting point . .. —25deg. C. -. —21deg. C. 
Molecular weight - aa - 196 
Vapourdensity .. .. .. 6°01 6°5 
Coefficient of expansion .. 0°0018 
Coefficient of dispersion .. 1°1236 
Molecular refraction D a 58°63 69°30 
Magnetic rotary power .. 38°21 ce 
Diamagnetic constant —8°181 x 1010 


Di-ferro-hepta-carbonyl Fes (C O);, mol. weight 308. 

Dr. W. H. Perkin has investigated the power of magnetic 
rotation of nickel carbonyl, and found it to be, with the sole 
exception of phosphorus, greater than that of any other 
substance he has yet examined. Mr. Mond stated that he 
had investigated in Rome the refractive and dispersive 
powers of nickel carbonyl, in conjunction with Professor 
Nasini, and they found the atomic refraction to be nearly 


two and a-half times as large asin any other nickel com- 
pound. He then performed an optical experiment proving 
nickel carbonyl to have great refractive and dispersive power. 
The atomic refraction of a liquid compound of iron with 
carbonic acid has been determined by Dr. W. H. Gladstone, 
who found it to bear about the same ratio to the atomic 
refraction of iron in its other compounds. The ferro-carbonyl 
is prepared in a similar manner to the nickel compound. 
The iron used is obtained from the oxalate, at the very lowest 
temperature possible, and is in a high degree pyrophoric; it 
immediately catches fire on coming into contact with the air. 
This carbonyl is formed with = difficulty, and careful 
precautions have to be taken to obtain even a small quantity; 
it is an amber coloured liqiuid, it solidifies below—21 deg. @. 
and its specific gravity is 1466 at 18 C. On heating the 
vapour to 180 deg. C. the iron is thrown down in bright 
mirror-like form, and the carbonic oxide escapes. Its 
chemical composition is Fe (C O),. 

Within a short time after they had made known the exist- 
ence of iron carbonyl, Sir Henry Roscoe found it in carbonic 
oxide which had been compressed in an iron cylinder, and 
expressed the opinion that it forms the red deposit some- 
times found upon steatite gas burners. Its presence in the 
compressed gas used for the limelight has been noticed by 
Dr. Thorne, whose attention was called to the fact that this 
gas sometimes will not give a proper light because the incan- 
descent lime becomes sath with oxide of iron. M. Gar- 
nier supposes even that iron carbonyl is formed in large 
quantities in blast furnaces when they are working too cold, 
and refers to some instances in which he found large deposits 
of oxide of iron in the tubes leading away from these furnaces, 
but Mr. Mond finds it difficult to believe that the tempera- 
ture of the blast furnace ever falls sufficiently low to permit 
the formation of the compound. Possibly carbonic oxide 
may play an important part in the cementation process of 
making steel. 

The iron carbonyl behaves to acids and oxidising agents as 
does nickel carbonyl, but it dissolves in alkalies without 
evolution of gas, and in time a greenish precipitate falls, con- 
sisting chiefly of hydrated ferrous oxide; the liquid becomes 
brown on exposure to the air; it then takes up oxygen, and 
hydrated ferric oxide is precipitated. 

Ferro-penta-carbonyl remains perfectly unchanged in the 
dark, but if it is exposed to sunshine it is changed into a 
solid body of remarkably fine appearance, of gold colour and 
lustre, as shown by a sample on the lecture table. This solid 
body is not volatile, but on heating it in the absence of air, 
iron separates, and liquid ferro carbonyl distils over. By 
careful heating in a current of carbonic oxide, it is reconverted 
into the ferro-penta-carbonyl, and completely volatilised. No 
solvent has yet been found for this substance, therefore no 
means of obtaining it in a perfectly pure state. Its formula 
is approximately Fe, (C O),, or di-ferro-hepta-carbonyl. 

The discoverers then tried, as Lord Kelvin once put it to 
Mr. Mond, “to give wings to other heavy metals.” They 
have tried all the well-known and a great many of the rarer 
metals without success, with the exception of nickel and iron. 
Even cobalt, which so much resembles nickel, has yielded no 
trace of a carbonyl. 

Mr. Mond then tried to extract nickel from its ores 
industrially by means of carbonic oxide. For solving this 
problem within the limits of the resources of a laborato 
the discoverers devised apparatus, the principles of whic 
are shown in the accompanying diagram. It consists of 
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a cylinder divided into many compartments, through 
which the properly prepared ore is passed very slowly 
by means of stirrers attached to a shaft. On leaving 
the bottom of this cylinder, the ore passes through a trans- 
porting screw, and from this to an elevator which returns it 
tc the top of the cylinder, so that it passes many times 
through the cylinder until all the nickel is volatilised. Into 
the bottom of this cylinder carbonic oxide is passed, which 
leaves it at the top charged with nickel carbonyl vapour, and 
passes through the conduits represented, into tubes set in a 
furnace, and heated to 200 deg.C. Here the nickel separates 
from the nickel carbonyl. The carbonic oxide is regenerated 
and taken back to the cylinder by means of a fan, so that the 
same gas is made to carry fresh quantities of nickel out of 
the ore in the cylinder, and to deposit it in the tubes an 
infinite number of times. Upor these principles Dr. Langer 
has constructed a complete plant on a Liliputian scale, 
which has been at work in Mr. Mond’s laboratory for a con- 
siderable time. The volatilising cylinder is divided into 
numerous compartments, through which the ore passes. 
The carbonic oxide gas is prepared in any convenient manner. 
When it comes out at the top of the cylinder it passes 
through a filter to catch any dust it may contain. 

The carbonic oxide, on escaping from the depositing tubes, 
is passed through another filter, thence through a lime 

urifier to absorb any carbonic acid which may have been 
ormed. The whole of this miniature plant is kept in motion 
by means of an electric motor. By means of this apparatus 
nickel has been extracted from a great number of ores, in 
times varying, according to the nature of the ores, from a few 
hours to several days. 

Before the end of this year this process is going to be 
established in Birmingham, on a scale which will place its 
industrial capacity beyond doubt, and Mr. Mond expects 
nickel carbonyl to play an important part in metallurgy. 
The process, he says, possesses, besides its great simplicity, 
the additional advantage that it is possible to immediately 
obtain the nickel in any definite form. If deposited in tubes, 
nickel tubes are obtained; if deposited in a globe, a nickel 
globe results; if deposited in any heated moulds, copies of 
these moulds are yielded in pure, firmly coherent, metallic 
nickel. The metal thus deposited reproduces the most 
minute details of the surface of the mould to fully the same 
extent as a galvanic reproduction, so that all the numerous 
objects which Mr. Swan recently exhibited at the Royal 
Institution in large and beautiful variety can be produced by 
the carbonyl process with the same perfection in pure 








metallic nickel. It is equally easy to nickel-plate any surfae 


TS 
which will withstand the temperature of 180 
ing it to that temperature, cal exposing it “ hore ane 
even a solution of nickel carbonyl, a process which in mi. 
cases may have an advantage over electro-plating. 

On the Royal Institution lecture table were specimen; 
nickel ores used in the process, also tubes and plates obtai . 
es the poor oy : aa = of articles of pure aida 
ikewise articles plated with nickel, i . 
Mond’s Tver oF Peeee Mr. 
These, he said, would give some idea of the pro i 

the process opens out to the metallurgist, an teen ne 
day to day greater demands are made to supply pure nickel 
in quantities. The most valuable properties of the allo ot 
nickel and iron, called nickel steel, which promises to me. I 
us with impenetrable ironclads, have made an abundant eng 
cheap supply of this metal a question of national importance 
The inspection of the specimens on the table, he ho ed, 
would suffice to demonstrate the great facilities the ounen 
offers for producing fine copies, and for making articles of 
such forms as cannot be produced by hydraulic pressure, the 
only method hitherto available to making articles of pure 
nickel. He also drew attention to a small coiled pipe made 
by the process, lent by Professor Ramsay, which was of inte. 
rest as the first article made in this way for a chemica} 
laboratory. 
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THE UNION NUT-LOCK WASHER. 


THE combined washer and nut-lock illustrated below ig 
exceedingly simple and effective. Fig. 1 shows it with one 
wing bent down for woodwork, and in the upper figure it ig 
shown in use with this wing inserted and one wing slightly bent 
up to catch the nut. The slots in the washer are made 80 
that one-twelfth of a turn of the nut is sufficient to bring one 





Fig. 2 


Fig. 1 


or other wing into use. The nut can be released or tightened 
up with the greatest ease, and the washer can be re-used 
frequently. For use with ironwork a flat may be made on one 
side of the screw and the washer hole D-shaped, as in Fig. 2, 





Fig. 3 
or the washer may be prevented from turning by means of a 
pin or a depression in the washer and ironwork. For fish- 
plates, a steel strip is punched with two holes, and the slots 
as in the single washers, asin Fig. 3. The washer commends 
itself for a great numberof applications. It is being made by 
the Union Steel Washer Company, London. 








NavaL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Chief engineers: William J. 
Andrew, to the Rupert ; Rubert 8. G. Norgate, to the Conquest. 
Engineer: Edouard Gaudin, to the President, additional, to date 
May 31st. Assistant-engineer: Ernest Haves, to the Anson, to 
date May 2lst. Assistant-constructor, 3rd class: Ernest A. J. 
Pearce, to the Royal Sovereign, for temporary service as assistant- 
engineer, to date May 31st. 


EvesHAM SEWAGE Works.—These works have for some years 
been carried out on the system of lime precipitation followed by 
upward filtration through land. This, however, has unfortunately 
not been successful—in fact, the results were unsatisfactory, and 
the lime and land treatment a failure from the first. A scheme 
has been submitted to the Council by their surveyor, Mr. R. 
Mawson, C.E., for putting the works into first-class condition, and 
the scheme has been approved. It is intended to adopt the com- 
plete process of the International Company, which includes polarite 
filter beds in place of the land, careful inquiries and experiments 
having led to this decision, supported by the council’s experience 
of the use of ferozone. The present dry weather flow is 120, 
gallons of sewage per day, the existing tanks having a capacity of 
40,000 gallons only. It is intended to provide three tanks of 
50,000 gallons each on tbe intermittent system, and four polarite 
filters of 50 square yards area each. The sludge will be raised 
from the sludge well, and pressed into cakes by compressed air. 
The compressed air will be provided by a four-horse power gas 
engine, which will also pump the small proportion of sewage which 
is delivered by the low-level outfall sewer. The Evesham sludge 
manure from the ferozone treated sewage has been —_e by 
Mr. Smetham, of Liverpool, who reports :—“‘In —_ ried at 
212 deg. Fah., percentage of phosphoric acid, 2°41; equal to 
trebasic phosphate of lime, 5:26; nitrogen, 2°56; equal to am- 
monia, 3°11.” One of the leading market gardeners of Evesham 
considers that, when dried and ground, this sludge is worth a high 
price per ton, and as Evesham is surrounded by hundreds of acres 
of market gardens, it is thought thal the manure will find a ready 
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RAILWAY MATTERS. 


Tue first sod of the Epsom Downs Extension Railway, 
the Bill for which only passed through the House of Lords last 
week, and has not yet received the Royal assent, was turned on 
Monday afternoon at Walton-on-the-Hill by Mrs, Bonsor, wife of 
Mr. Bonsor, M.P., who, together with Sir Charles Russell, M.P., 
took part in the mgegerin It is expected that the new railway, 
which will open up a considerable stretch of country, will be com- 
pleted in about ten months. 


Tae Midland Railway Company has recently erected 
at Sheffield two immense goods sheds ahout a mile below the 
nassenger station, which are to be used as a temporary station 
whilst the goods depdt is being remodelled. The whole of the 
present buildings are to be removed with the exception of a 
bonded warehouse, erected some twenty years ago at a cost of 
£30,000, and other larger buildings are to take their place. The 
cost of these alterations will be about £130,000. 


A GENERAL classification of the accidents on the 
American railways in March shows the following :— 
Colli- Derail- Other 


sions. ments. accidents. Total. P ie 

fectaofroad.. .. .. — «- a “4s eae hoe ar 
sw sot ofequipment .. 5 .. we as 5 - OO os 18 
Negligence in operating.. 88 .. he Ores 62 Cti«tia‘ 27 
Unforeseen obstructions.. — .. | er 4 ar 8 
Unexplained .. .. «. 82 .. 41 = 7% 88 
Total aw Se ws TS «a eo TO TEE 


Since the appearance of the note on train lighting 
which appeared in this column of our last impression, we learn that 
the Great Northern Railway Company has ordered the erection of 
two more large Pintsch gas oil works, one for Nottingham and one 
for Boston; the North-Eastern Company has ordered another 
similar gas works for Leeds, and the Caledonian Company another 
for Edinburgh. It thus appears that these railway companies are 
now doing their best to give their passengers light, and are 
thoroughly cognisant of the excellent and simple lighting of 
trains on this system, and of the cheapness and easy economical 
management of the light. The Pintsch system seems to be leaving 
but little for the electrical systems now. 


On Wednesday morning, April 28th, an accident 
ocourred to the Western mail train from Sydney to Bourke, at a 
point 117 miles eT: whereby nine persons were killed and 
fourteen others injured, The train consisted of a light Baldwin pas- 
senger engine, two horse boxes, two first-class carriages, asecond-class 
carriage, a mail van with second-class compartment at either end, 
a sleeping car, and a large passenger brake van. When at a 
distance of 117 miles 20 chains from Sydney the brake van, mail van, 
and sleeping car left the rails, the latter carriage toppled over—the 
train having just entered on a 12-chain curve with a decline of 
1 in 150, on a splendid piece of road newly ballasted. The cause 
of the accident was found to bea broken rail, the rails at this place 
being from 75 lb, to 80 lb. iron rails, laid in 1875. The flaw seems 
to arise from “ cold short” in the rolling. It appears very strange 
that at the inquest the only expert’s opinion given was that of 
a country blacksmith and ironworker. 


TuE railway companies are renewing their contracts 
for coal at lower prices, a sign of the downward tendency of the 
market, against which the Durham miners fought uselessly. We 
understand that upwards of 100,000 tons have recently been placed 
in the county of Lancashire, at a reduction of 9d. per ton upon 
last year’s prices. The London and North-Western [ailway 
Company, for which these contracts have been made, have been 
able to buy at the reduced price of 7s. 3d. per ton at the pit mouth, 
which compares with 8s. per ton paid last year. It is expected 
that this figure will now regulate the prices at which the remaining 
contracts not only of the London and North-Western, but of other 
railway companies who purchase large quantities of Lancashire 
coal, will have to be renewed, This is not only a pee considerable 
reduction upon the prices of 1891, but last year similar concessions 
had to be made in renewing the railway locomotive fuel contracts, 
The prices obtained in 1890 represented about 9s. per ton at the 
pit mouth, so that in a couple of years there has been a giving 
way as regards these important contracts of something like ls. 6d. 
to i 9d. per ton. 


On Saturday, the first section of the Manchester, 
Sheffield, and Lincolnshire Railway Company’s new line to London 
was opened. It reaches Beighton, which is a small Derbyshire 
hamlet on the verge of Yorkshire, to the town of Chesterfield, 
traversing a coalfield of ptional richness, and serving several 
large ironworks as well as a good agricultural district. Major 
Marindin, the Board of Trade inspector, who had passed the line 
from Beighton to Staveley early in the week, deferred his certifi- 
cate for the other part until he had made a second survey, which 
took place on Frida: , when everything was found in admirable 
order, and passenger traffic was commenced on the following day. 
The line was very freely used during the Whit :»cide holidays. 
On Tuesday, Chesterfield was the scene of anothe: important rail- 
way function. The first sod of the Lancashire, Derbyshire, and 
East Coast Railway was cut by Mrs. Arkwright, of Sutton Scars- 
dale, in the presence of a brilliant gathering. This undertaking, 
which is to cost £7,500,000, runs almost due east and west from 
Sutton-on-the-Sea, in Lincolnshire, to Warrington, on the Man- 
chester Ship Canal. It is to be 175 miles long, and serve en route 
Macclesfield, famous for its silk ; Buxton, the haunt of the health- 
seeker and pleasure-maker; the Cheshire salt industry ; the great 
Derbyshire and Nottinghamshire coalfield ; the beautiful Dukery 
Land of Notts; the cathedral city of Lincoln; and join hands with 
the Great Eastern—which subscribes £250,000—and the Great 
Northern Companies. Very great preparations are being made 
for the effective development of the Midland coalfield, which is 
estimated to contain 800,000,000 tons of coal, and is already, with 
all its disadvantages in inadequate accommodation, yielding an 
— output of 174 million tons, rising every year by another 
milion, 


At the adjourned inquest on Wednesday on the two 
men who were killed in the railway collision at Lawley-street, 
Birmingham, George Dale, North-Western signalman at the Derby 
Junction, stated that he signalled that the section of line was 
clear to the junction, but the junction blocked. This meant that 
the Midland train might come on with caution. He saw it ap- 
parently come on recklessly, but did not take much notice as the 
line was uphill. At two hundred yards distance it had not 
slackened, and he waved his hands, but without effect. The Mid- 
land train came on at thirty or thirty-five miles an hour, and the 
London train at forty; the result was that the latter struck the 
front of the former. This evidence was corroborated by other 
North-Western signalmen, and also by the Midland pointsmen at 
Duddeston, The latter showed a green flag to the Midland train, 
but the driver did not intimate his notice of it with the usual 
wave of the hand. Thomas Fear, driver of the Midiand train, said 
signals were all off until he arrived at the distance signal which 
was at danger. After passing it he saw that the home signal was 
off, and, thinking that he had a clear course for New-street, he 
instructed the fireman to put on coal. He noticed nothing more 
until he saw the signalman at Derby Junction box waving his 
hand, and the collision occurred almost immediately afterwards. 
He did not see the green flag spoken off by the former witness. 
His fireman practically corroborated this evidence. The driver 
and fireman of the London train said that signals were clear for 
the London train, but they could not speak as to the Midland 
signals, The jury perme | a verdict of manslaughter against 
Fear, the Midland driver, adding that they considered it a bad 
system that guards of both lines should have any work except the 
safety of passengers, 








NOTES AND MEMORANDA. 


THE rainfall of the year 1891 at Greenwich was 25:0in., 
half an inch above the average. 


THE greatest wind pressure at Greenwich last year was 
31°5 lb, on the square foot on November 11th. 


THE death rate of London last week was 17°2 per 1000 


annually, against an average of 17°9 for the thirty-three great 
towns, 


THE number of hours of bright sunshine at Greenwich 
during the year 1891 was 1222, about sixty-six hours below the 
average of the last fourteen years, 


Durine the past year automatic signals from the 
Westminster clock were received at the Greenwich Observatory 
regularly, The error was under one second on 88 per cent. of the 
days of observation, and it only amounted to four seconds on 
1 per cent. 


THE mean temperature of the year 1891 was 48°4 deg., 
being 11 deg. below the average. The highest air temperature in 
the shade was 85:1 deg. on July 17th, and the lowest 12‘0 deg. on 
January 10th. The mean monthly temperature in 1891 was below 
= — in all months except June, September, October, and 

ecember. 


In the library of the Meteorological Department of the 
Greenwich Observatory was, at the recent meeting of the Board of 
Visitors, a diagram showing the variation of mean temperature— 
first, for the twenty years 1849-68; secondly, for the fifty years 
1841-90. In the second case the irregularities appear small, the 
longer the range of years from which the average is formed the 
more nearly does the temperature curve approach to a regular, 
continuous curve, the temperature gradually rising through spring, 
attaining a maximum between the middle of July and middle of 
August, gradually falling through the rest of the year toa minimum 
from mid-December to mid-January, then gradually rising again. 
The hypothesis lately ny forward of a periodic cold depression in 
May is not supported by this evidence ; though slightly indicated 
4 the mean of twenty years, it quite disappeared in the mean of 

ty. 


A PAPER on “Chemical Changes between Lead and 
Nitric Acid,” by V. H. Veley, was recently given in the Journal of 
the Society of Chemical Industry. The main conclusions to be 
drawn from the experiments described by the author are briefly 
summed up as follows:—(1) The behaviour of lead towards nitric 
acid is different, except in the production of nitrous acid, from 
that of silver, mercury, copper and bismuth; (2) lead is attacked 
less by very dilute or by concentrated nitric acid than by an acid 
of intermediate strength; (3) lead is attacked less by nitric or 
nitrous acid taken separately than by mixtures of the two acids, the 
action in the latter case being greater the more nearly equal is the 
proportion between the nitric and nitrous acids; (4) in constructing 
vessels through which nitric acid or mixtures of nitrous and nitric 
acids might yeas no advantage appears to be obtained by alloying 
the lead with small portions of antimony. 


Tue Geological Survey Department of Canada has 
issued a summary of the Dominion’s mineral production during 
1891, The list of metals is headed by nickel, of which 4,626,627 lb. 
were marketed, fetching about £555,195. Then follow 9,529,0761b. 
of copper, worth £247,756; 51,0400z. of gold, worth £185,097 ; 
415,4930z, of silver, worth £81,436 ; 68,979 tons of iron ore, worth 
£30,401 ; and 588,665 lb. of lead, worth £5121 ; besides platinum, 
valued at £2000 ; and £12 worth of antimony ore. The whole of 
the metallic products were valued at about £1,107,000. Taking 
the non-metallic substances in order of value, it appears that 
3,400,479 tons of coal were marketed, bringing £1,558,431. Bricks 
make a poor second—173,808,000, worth £209,462. Then come 
755,298 barrels of petroleum, £200,909; 9000 tons of asbestos, 
£200,000; 187,685 cubic yards of building stone, £141,740; 
pottery valued at £51,768 ; 1,829,894 bushels of lime, £50,243 ; 
£45,460 worth of drain pipes ; 65,362 tons of pyrites, £39,217 ; 
203,545 tons of gypsum, £38,419 ; 57,084 tons of coke, £35,118 ; 
23,588 tons of phosphate, £32,338 ; 45,021 tons of salt, £32,235 ; 
11,779,000 tiles, £28,159; £22,620 worth of terra-cotta ; 93,779 
barrels of cement, £21,817; and smaller quantities of arsenic, 
feldspar, fire-clay, flagstones, granite, graphite, grindstones, man- 
ganese, mica—£14,302—mineral paints, mineral waters—£10,813 
moulding sand and soapstone, and £11,900 worth of sand and 
gravel exported, making a total of £2,776,553 in the non-metallic 
list. The whole mineral production of Canada last year is valued 
at four millions sterling. 


At the last meeting of the Physical Society a paper 
on ‘‘ The Present State of our Knowledge of the Connection between 
Ether and Matter: An Historical Summary,” was read by Prof. 
0. J. Lodge, F.R.S. Referring to difficulties connected with the 
aberration of light, if the medium were supposed to be carried 
along by the earth in its orbit, Dr. Lodge described Boscovich’s 
suggested experiment with a telescope filled with water, carried 
out by Klinkerfues, who was led to conclude that the aberration 
constant depended on the medium within the telescope. Klinker- 
fues’ experiments were repeated by Sir G. B. Airy, but not con- 
firmed. Astronomical observations were not necessary to determine 
the point at issue, for a fixed source near a collimator might be 
used with advantage. Hoek had examined the subject in this way 
with similar negative results. It might therefore be concluded 
that surveying operations are unaffected by terrestrial motion. 
This result, however, did not prove the existence or non-existence 
of an ether drift relative to the earth, for since the source and 
receiver move together any effect produced by such a drift would 
be compensated by aberration due to motion of the receiver. 
Speaking of refraction, he pointed out that if the ether were 
stationary in space, glass and other terrestrial bodies would have 
ether streaming through them, and that the refraction of, say, 
glass might differ as the direction of the ether drift through it 
varied. To test this, Arago placed an achromatic prism over 
the object glass of a telescope on a mural circle, and observed 
the altitude of stars. To vary the direction of the ether drift 
through the prism, stars in different azimuths were observed, 
but the results showed no appreciable change in the deviation 

roduced by the prism due to direction of the earth’s motion. 
Maxwell used a spectroscope to test the same point. Light from 
illuminated cross wires passed. through the telescope prisms and 
collimator, and was reflected back along the same path by a mirror, 
and viewed through the telescope. Observations made with 
different aspects of instrument showed no change in the relative 
positions of the wires and their images, Mascart had also tried 
the experiment with simpler apparatus, but was unable to detect 
any change. These observations naturally suggest that the ether 
is at rest relative to the earth, but the apparently simple nature of 
aberration makes this view difficult to hold. Both phenomena are 
consistent with Fresnel’s hypothesis that only the excess of ether 
which the substance possesses over that of surrounding space 
moves with the body, for on this supposition the effects of altered 
refraction and ether drift compensate each other. Fresnel’s view 
is practically established by Fizeau’s well-known experiment on 
the effect of moving water on the velocity of light, and by the 
more accurate numerical results obtained by Michelson. The only 
other theory which accounts for the experimental results is one by 
Professor J. J. Thomson, which requires that the velocity of light 
in Fizeau’s experiment should be altered by half the velocity of 
the medium. For media whose refracted indices are -/2 the two 
theories lead to the same result, and as the indices of substances 
such as water do not differ much from this value, it is difficult to 
discriminate between them. 





MISCELLANEA. 


Messrs. Maupstay, Sons, aNd Fieup, Limited, 
announce that Mr. John Sampson, who has for some time 
held an important position in their establishment, more especially 
= ae out their foreign contracts, has now joined the Board of 
irectors, 


THE great Mexican main drainage tunnel, work on 
which has been for some time suspended because of difficulty with 
water, is to be pushed again. atters have now been arranged 
Sy ~ Mexican government, and an English firm will continue 

e work, 


Tue Shipston-on-Stour Rural Sanitary Authority have 
decided to take in hand the sewerage and sewage disposal of 
Blockley, Worcestershire, and have instructed Mr. J. E. Willcox, 
Assoc. M. Inst., C.E., to advise and also to prepare a scheme for a 
supply of water for the district. 


Ir has now been officially ascertained that the number 
of miners who descended the Birkenburg mine, near Przibram, on 
the afternoon of the 31st ult., was 807, of whom 475 ascended or 
were afterwards rescued alive. Thus 332 lost their lives. Up till 
nine o’clock on Tuesday morning 304 bodies had been recovered. 
The deceased leave 292 widows and 692 orphans under fourteen 
years of age, 


A METHOD of electrolytic preparation of metallic alloys 
is described in the Chemical News by H. N. Warren. The metal 
to be alloyed and the compound containing the alloying element 
are melted together in a deep, conical crucible, having a pointed 
graphite rod projecting an inch through the bottom. The external 
portion of this rod is protected by an iron tube, coated with borax 
to avoid oxidation, and is connected with the negative electrode 
of a battery ; when the mass in the crucible has become liquid, a 
stout platinum wire, connected with the positive electrode, is 
arranged so as just to touch the upper surface of the liquid, and 
decomposition then proceeds, the metallic iron alloying with the 
molten metal below. 


THE Sixtieth Annual Exhibition of the Royal Cornwall 
Polytechnic Society, Falmouth, will open at Falmouth, on Tues- 
day, August 23rd, 1892. Medals and prizes are offered in the 
following departments: Special exhibitions of electrical appliances, 
electrical rock drills and other mining machinery and appliances ; 
electric lighting appliances, motors, bells, telephones, telegraphs, 
and batteries. Mechanics— Board of Trade protection granted to 
all new and unpatented inventions. Steam engines and boilers; 
machinery and models ; mechanical and other scientific inventions 
and improvements; joinery, cabinet making, carving, coach 
building, turnery and pattern making ; productions in the various 
branches of naval architecture, essays and scientific papers, &c. 
Mineralogy and chemistry, fine arts, photography, natural history, 
Lander” competition, maps and essayson British Columbia. The 
Exhibition will be held in a spacious hall and other buildings, and 
will continue open for five days. No charge will be made for 
space. All information may be obtained from the secretary, Mr. 
Edward Kitto, The Observatory, Falmouth. 


THE members of the Geologists’ Association will make 
an excursion to Down on June 18. The directors will be Mr. 
W. E. Darwin, and Mr. W. Whitaker, F.R.S. Having arrived at 
Urpington, the party will walk up the valley to Green-street 
Green, where shells and bones have been found in the gravel that 
forms the bottom of the dry upper part of the valley of the Cray. 
The walk will be continued through High Elms Park to Down— 
34 miles from the station. From Down a short stroll eastward 
gives a good view of a fine chalk valley. The formation of the 
clay-with-flints will be discussed, with a notice of Darwin’s remarks 
thereon, and with reference to other like deposits. The marked 
features caused by the clayey covering over the chalk, by the fine 
escarpment of the lower London Tertiaries, and by the London 
Clay hills beyond, will be described. By permission of Mrs, 
Darwin, the house and grounds rendered classic as the residence 
of Charles Darwin—Down House—will be shown to members. 
The return journey will be made across the Tertiary escarpment 
at Holwood Park, and then down the dip-slope of the Blackheath 
Beds, over Hayes Common to Hayes—a walk of four miles. 


TuE birthplace of Smeaton is, as will be seen from our 
advertising columns, about to be sold. The house is known as 
Austhorpe Lodge, and is a compact freehold residential property, 
within easy distance of many favourite meets of the Bramham 
Moor Hounds, four miles from Leeds, and about a mile from 
Crossgates Station, at which nearly fifty passenger trains stop daily. 
The estate is in a ring fence, and covers an area of over twelve 
acres. The house was built in 1698 by John Smeaton, the 
engineer’s grandfather. The front or south side has since been 
modernised, but the north side still retains its original build and 
battlemented style of architecture. Internally, modern and old- 
fashioned ideas of domestic comfort have been most successfully 
combined. The two principal entrances are respectively on the 
north and west sides of the house, that on the north being from 
the old courtyard, through a quaint porch, the westerly door being 
approached from the pleasure grounds through a very pretty con- 
servatory, and giving access to a tiled entrance hall nearly 16ft. 
square, and lofty in proportion. Besides very large kitchens, 
butler’s pantry, and other servants’ offices, there are four reception 
rooms, the drawing-room being 23ft. 10in. by 20ft., the dining- 
room 214ft. by 16ft., the mcrning room 20ft. by 12ft., and study 
124ft. by 12ft. All are in good decorative order, and completely 
fitted. The basement contains a range of cellars for wines, &c., 
commensurate with the requirements of the establishment. On 
the upper floors there are seven sleeping apartments, two dressing- 
rooms, sewing-room, bath-room, servants’ bedrooms, and attics. 


Iris expected that announcements will shortly be made 
as to the date when the whole Manchester Ship Canal waterway may 
be opened, and of the ascertained limits of its cost. The signing of 
the contract for the last of the sections into which, under the 
latest arrangements for its execution, the remainder of the works 
has been divided will, it is expected, take place shortly. The 
present statutory limit of time for opening the canal is the end of 
next year. This isan extension of the limit in the original Act, 
which was August 5th in the present year. The promise of the 
first contractor for the works in their entirety, the late Mr. 
Walker, was to have all ready by January Ist last. Since last 
Whitsuntide, the opening for traffic of the first eleven miles of the 
canal has taken place. That is, from the entrance at Eastham, in 
the Mersey estuary, as far as the inland point at which the tidal 
river received the tributary waters of the Weaver. A length of 
three and a-half miles of works in the Runcorn district, including 
the Weston, the Mersey, the Bridgewater, and the Runcorn locks, 
is now being pushed forward under the canal board’s direct 
control. Between Runcorn and a point near Latchford locks the 
completion of about eight miles of the canal has been let by con- 
tract in two sections. Mr. Jackson, of Westminster, has under- 
taken both. The next section that is being contracted for is not 
the immediately adjacent portion of the canal. Several miles of 
works intervene, and they comprise the five great railway devia- 
tions across the canal, all of which have reached a point that makes 
it probable they will be ready. One more contract section, the 
fourth, is the four and a-half miles of works, or what remains 
uncompleted of them between Barton Locks and the Manchester 
terminus, There is much excavation yet to be done in this and 
the other contract sections. The great Salford docks are 
practically finished. At Barton also much has been done since 
this time last year in the work of erecting the great swing tank, 
which is to take the place of Brindley’s stationary aqueduct for 
the Bridgewater Canal. The railway companies are constructing 
their branch lines in connection with the Ship Canal, and its 
opening about a year hence is expected, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER 


PARIS.—Boyveau and Cuevitiet, Rue de la Banque. 

BERLIN.—AsHER and Co., 5, Unter den Linden. 

VIENNA.—GEROLD and Co,, Booksellers. 

LEIPSIC.—A. Twiermeyer, Bookseller. 

NEW YORK.—InrexnationaL News Company, 88 and 85, 
Duane-street. 
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REDUCING BONES TO MEAL FOR AGRICULTURE. 
(To the Editor of The Engineer.) 

Sr,—'T. C. 8." should boil the green bones to extract the fat before 
crushing them. Crushed bones are best dissolved, or partially dissolved, 
with sulphuric acid. The fat prevents the acid properly attacking the 
bones. I do not think there is much advantage in crushing the bones 
intoan actual meal If bones are fairly dry, a very large proportion will 
go to dust when put through on ordinary bone mill. 

ve no experience of the use of disintegrators, but feel sure that 
they would take much more power to drive than the toothed roller mill, 
“T. C. 8." could probably pick up a fair second-hand mill. I saw a very 
good one sold a few weeks since for £6 6s. This would crush 30 cwt. or 


two tons per day, wi . . ine 
ho A day, with a 3 or 4-horse power engine. ‘vinta: 
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MEETINGS NEXT WEEE. 


th TETY OF ENGINEERS.—Monday, June 18th, at the Westminster Town 
= fog Ordinary meeting. Paper, *‘ Foreign Sewage Precipitation 
latvod by Mr. Albert Wollheim, of which the following is a synopsis :— 
inetes ue ion—Development of works in England and abroad—Existing 
" —— in Germany for prevention of river pollution—Drainage 
y hee of Frankfort on-the-Maine — Lechner and Spohr’s automatic 
toon tet Lindley’s experiments on the displacement of water 
bikie k8s—Upward flow tanks—The Roeckner-Rothe system—Knie- 

ers system at Dortmund—Description of the Dortmund works— 


reity of precipitati a 
Works at Worestber, ae in the United States—Description of the 





Junior ENGINEERING S F 7 ; 
the Steel Wine wen ociETY.—Friday, June 17th, at 6.80 p.m. Visit 
Bt vant and Go. Mi + etal and Ropes Manufactory of Messrs, 

ETEOROLOGICAL Socrety.—Wednesday, 15th inst., at 25, Great George- 
ae, Westminster. at 7 p.m. Ordinary meeting. Papers: English 
‘ology, 1881-1890," by F. C. Bayard, LL.M., F.R. Met. Soc. ‘ The 





Mean Temperature of the Air on each day of the year at the Roya 
Observatory, Greenwich, on the average of the fifty years 1841 to 1890,” 
by William Ellis, F.R.A.S. 


Tue IncorporateD Gas InstiTUTE.—Tuesday, Wednesday, and Thurs- 
day, June 14th, 15th, and 16th, at the Institution of Civil Engineers, 25, 
Great George-street, Westminster. Annual meeting. Tuesday: Annual 
report and other business; Address by the President ; reading and 
discussion of papers and communications. Wednesday: In commemora- 
tion of William Murdoch and the Centenary of Gas Lighting, a 
‘*Murdoch” lecture will be given by Professor Vivian B. Lewes, of the 
Royal Naval College, Greenwich, on ‘‘ A Century of Work on the Develop- 
ment of Light from Coal Gas;”" reading and discussion of papers and 
communications; a reception will be given in the Westminster Town 
Hall by the President, to commence at 8 p.m., and to be followed by a 
conversazione and dance. Thursday: Reading and discussion of papers 
and communications; inspection of the distributing system of the Gas 
—_ and Coke Company, at the Goswell-road station. The papers are:— 
“On the Structural Capacity and Cost of Gasworks,” by William R. 
Chester, of Nottingham ; ‘‘ On Steam applied as an Aid to the Revivifica- 
tion of Oxide of Iron in situ,” by F. G. Dexter, of Winchester; ‘‘ On some 
Analyses and Lighting Values of English Coal Gas made during 1891,” by 
William Foster, M.A., Professor of Chemistry, Middlesex Hospital, 
London; ‘*On Cantilevers and Cantilever Gasholders,’ by William 
Gadd, of Manchester; ‘‘ Notes on the Carburetting of Gases,” by Pro- 
fessor Vivian B. Lewes, of the Royal Naval College, Greenwich ; ‘* Diffi- 
culties in Tank Construction (second paper),” by Thomas Newbigging, of 
Manchester ; ‘‘ On the Influence of Combustible Diluents on Illuminating 
Gases,” by Dr. L. T. Thorne, af London; ‘‘On Vertical Standards for 
Gasholder Framing,” by Arthur T. Walmisley, of London. Friday, 
June 17th, excursion to Windsor. 

THE INCORPORATED ASSOCIATION OF MUNICIPAL AND County ENGINEERS. 
—Saturday, June 11th, at the Peterborough Guildhall. Eastern Counties 
district meeting. The Mayor of Peterborough will receive the members 
of the Association. Papers: ‘Notes on Municipal Work in Peter- 
borough,” by J. W. Walshaw, the Borough Surveyor. ‘* Peterborough 
Waterworks,” by J. C. Gill, Waterworks Engineer. ‘‘ The Shone System 
of Drainage,” by Isaac Shone,C.E. Luncheon. Visit Sewage Works, &c. 
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THE INFLUENCE OF STEAM JACKETS. 


WE publish this week a very interesting letter from 
Mr. Bryan Donkin. He has, it will be seen, carried out 
a series of experiments intended to determine the precise 
value of steam jackets as applied under varying con- 
ditions to a triple - expansion engine. The details he 
reserves; but the general results he gives, and they, of 
course, possess maximum interest. The record demon- 
strates once more the astonishing difficulty which 
surrounds all experiments with steam engines in arriving 
at conclusions, or even drawing deductions, which possess 
much value. Taken by themselves, Mr. Donkin’s figures 
prove conclusively that jackets properly used secure an 
economy of 12 per cent. But experiments conducted 
with equal care on the high duty Pawtucket pumping 
engines show that there is nothing whatever to be gained 
from the use of steam jackets, and neither Mr. Donkin’s 
experiments nor those on the Pawtucket engines can be 
regarded as wholly unique. On the contrary, dozens of 
experiments can be cited which will support either 
conclusion. Mr. Donkin, it will be seen, derived 
maximum advantage from the jacket on the low-pressure 
cylinder, and he calls attention to the circumstance 
that the steam became drier and drier on its way 
through the engine. But Professor Kennedy, on the 
other hand, obtained no tantamount result with any of 
the marine engines which he has tested. Thus, for 
example, in the Meteor the percentages of water present 
in the high-pressure, intermediate, and low-pressure 
cylinders were respectively 22°9, 19°8,and 24-7. The late 
Mr. Willans carried out a series of elaborate experiments 
of a character very similar to that made by Mr. Donkin. 
The conclusion at which he arrived was that with really 
good well-designed engines jackets did neither good nor 
harm, and that with bad engines it was so easy to effect 
an improvement that jackets were certainly of use. 
But the engines tested by Mr. Donkin were beyond 
question good, seeing that they used only 14:1 lb. of 
steam per horse-power per hour. 

We confess that we look with much doubt on all 
records of steam percentages calculated from diagrams. 
We do not doubt the accuracy of the diagrams nor the 
skill and honesty of the observer, but we are in 
no way clear that the cylinder has really liquefied 
the steam in the way supposed. When a natural 
law operates at all, it invariably operates in the 
same way under the same conditions; and given the 
same initial pressure and ratio of expansion, a given 
surface of cast iron ought always to be able to liquefy the 
same weight of steam in the same number of strokes. 
But no such rule exists; and at this moment no engineer 
can attempt to predict what the condensation will or will 
not be in any cylinder. The liquefaction ought ostensibly 
to depend on the range of temperature in the cylinder ; 
but it seems to be quite independent of it. In spite of 
the jackets, it will be seen that not less than 14°5 per cent. 
of the whole quantity of steam was liquefied in the first 
cylinder. Putting this into figures to consolidate our 
ideas, we find that out of every 100 1b. of steam sent 
from the boiler, 14°5 lb. appeared as water at some part of 
the stroke; of this, not less than 12 1b. was re-evaporated 
in passing through the remaining cylinders. But it is 
clear that this re-evaporation must have taken place at 
the expense of the jackets. The 8 per cent. of water left 
at the end of the low-pressure stroke would not suffice 
for the liquefaction due merely to the performance of work. 
In effect, the loss must have been simply transferred from 
the cylinder to the jackets; and for every 12]b. evapo- 
rated in the cylinders, 121b. at least must have been 
condensed in the jackets. It is not very easy to see, 
under these circumstances, where the advantage comes 
in, and it is open perhaps to question whether a better 
result might not have been got, as once suggested by Dr. 
Kirk, by turning this 12 per cent. of steam directly into 
the engines. Indeed, we shall go so far as to say that 
just as good a result might be got by turning high-pressure 
steam direct into the low-pressure cylinder, provided its 
introduction were properly managed. It should be 
admitted in small quantity by a suitable valve just at 
the time when the crank is nearing the centre, to heat 
up the piston face and cylinder cover. This plan has not 
yet been tried, but we think it is worth trial. 

The entire question of cylinder condensation is involved 








in doubt and obscurity. To set down the whole of the 
condensation which takes place to the influence of the 
metal pre-supposes phenomena in a sweeping fashion, 
unjustified by the results of multitudinous and conflicting 
experiments. At one time cylinder condensation due to 
range of temperature was unconsidered. Then it started 
suddenly into prominence. That water is found in steam 
cylinders is unfortunately true. How it gets there has, 
however, yet to be settled. Experiments without number 
show that no matter how hot we keep a cylinder with the 
aid of a steam jacket, liquefaction takes place—or more 
truthfully, perhaps, water finds its way into the cylinder. 
It is easy also to show that, if the water be due to the 
action of the metal, then the efficiency of cylinder walls 
as condensers transcends that of equal surface in a 
surface condenser about a hundredfold. We may, if we 
please, shut our eyes to the logic of facts, but the facts 
will start up and assert themselves, and the prominent 
fact is that no conclusive explanation of the presence of 
water in a cylinder has hitherto been suggested. Mr. Don- 
kin has not yet stated how the percentages of water which 
he got were measured; but we are certain that they were 
obtained in the usual way by assuming that pv with 
some index was taken as a constant and applied to the 
indicator diagrams; but it remains to be proved that the 
index used was right, or that Marriotte’s law with any 
modification really applies to steam as used in a real 
steam engine. Again, we have no certainty whatever 
concerning the quality of the steam used. How much 
water did it contain in the form of what we shall, for 
want of a better word, term “incomplete” steam? It 
may be shown, too, that, curiously enough, this 
particular engine, although the low-pressure cylinder 
discharged nearly dry steam, yet used 14]b. of 
steam per horse per hour, while the engines of 
the Meteor used only 151b., although not less 
than 24°7 per cent. of the contents of the low- 
pressure cylinder was water. This fact goes to show 
that whether steam is or is not liquefied in the cylinders, 
the quantity of feed-water is very little affected. The 
difference, if any, in the range of expansion between 
Mr. Donkin’s engines and those of the Meteor will not 
explain away the facts. In one word, the greater the 
accumulation of data the further we seem to be from 
any consistent theory of the steam engine. The research 
committee of the Institution of Mechanical Engineers 
has now worked on the steam engine for years. If they 
cannot supply the missing theory, where are we to 
look for it? Is it to come from the other side of the 
Atlantic? From France—say at the bands of M. 
Normand? or from Germany? We can only live in 
hope that to some Englishman the credit of solving the 
puzzle will be due. But of this there can be no prospect 
unless engineers will strip away prejudice, and admit that 
there is something to be explained about the steam 
engine which no writer on thermo-dynamicshas attempted 
to handle in a proper spirit of research. 


GASEOUS FUEL FOR BURNING PORTLAND CEMENT. 


In nearly all cases where the adoption of gaseous fuel 
for the execution of an industrial operation has proved 
sufficiently successful to lead to the retention and exten- 
sion of the system, a large portion of the success has been 
due either to the local abundance of the gaseous fuel or 
the greater convenience attending its use, rather than any 
advantage it may possess which can be stated in calori- 
metric terms. Time was when considerable controversy 
raged as to whether any gain could accrue from the 
gasification of a fuel that could be burned in its solid 
state. It is remote from our purpose to re-open a dis- 
cussion, of which—to parody the epigram concerning the 
opponents and upholders of the contact theory of elec- 
tricity—it may be said that the one side ignored facts and 
the other was ignorant of thermo-chemistry. It will be 
more profitable to take a particular case and examine 
wherein the advantage of gaseous fuel lies, by examining 
the shortcomings of the present method. 

No one who has inspected, even in a cursory manner, 
the manufacture of Portland cement as it is carried out 
at typical English works, will feel disposed to deny that 
the methods now in use are crude in the extreme. It 
cannot be too strongly insisted upon nor too often reiterated 
that cement manufacture is merely a branch of industrial 
chemistry, and has no claim to stand by itself as a 
process exempt from criticism—and consequent improve- 
ment—on similar grounds and in the same manner as 
other undertakings having the performance of chemical 
operations and the execution of chemical reactions for 
their basis. The reason for the long delay in the applica- 
tion of exact knowledge to this branch of chemical industry 
is simply that until lately no exact knowledge on the subject 
existed. At present, however, our knowledge, though 
not exhaustive, is correct as far as it goes, and is relied 
upon by those having to do with the experimental in- 
vestigation of cement manufacturers’ difficulties more and 
more freely. Let us see, therefore, how far it enables us 
to elucidate the present problem. 

Leaving on one side those advantages of ease of con- 
trol, cleanliness, and the like, which are common to all 
applications of gaseous firing, as having no more signi- 
ficance in the case of Portland cement than in dozens of 
other instances, we may come at once to the true reason 
for its claim to serious consideration—in one word, its 
ashlessness. The absence of ash may be at once recog- 
nised as a negative good; but it needs a slight acquaint- 
ance with the conditions of ordinary cement burning to 
realise that its presence is, in most cases, a positive evil. 
We say “‘in most cases,” because—as will be shown later 
—there is reason to suppose that under certain conditions 
the presence of ash is a pure boon to the careless and 
incompetent manufacturer, and as such has a most 
undesirable levelling-up tendency. Returning to the 
main question, it ought not to be necessary, in the face of 
our previous pronouncements on the subject, to do more 
than remind our readers that Portland cement of good 
quality consists essentially of a mixture of basic silicates 
and aluminates, of which tri-calcium silicate is the chief. 
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In order to produce it the proportions of chalk and clay 
—or their equivalents—have to be adjusted in a manner 
arrived at empirically, and sanctioned by modern 
research. If, now, such a mixture be burnt by means of 
gaseous or liquid fuel in a furnace entirely unattacked 
by the resulting clinker, good cement will be produced. 
On a manufacturing scale, however, a different product 
will be obtained; because the fuel is coke, and the kiln 
walls are fire-brick. There exists a popular impression 
that coke is a form of carbon, and that one piece of coke 
is so much like another that to draw a distinction 
between them would savour of hypercriticism; whereas 
a juster conclusion would be that some coke may be 
safely regarded as an allotropic modification of brickbat, 
and the resemblance of one class to another is confined 
to a general similarity of appearance. Of one thing we 
may be certain, namely, that all coke contains ash. The 
quantity and nature of that ash are all-important to the 
cement maker who wishes to turn out a sound uniform 
product. The percentage of ash in coke varies from 
about 5 to 30 per cent., and though also variable in com- 
position, almost always contains a large proportion of 
silica, together with alumina and ferric oxide. But these 
three substances constitute the clayey or, in more exact 
language, the “acid” ingredientsof cement. When, there- 
fore, coke is mixed with the dried slurry in charging a 
kiln, it is obvious that a considerable amount of what is 
equivalent to so much clay is being added. Would it be 
believed, were it not that the fact is notorious, that a 
cement maker who is constantly on thorns as to the 
composition of his “‘ wash,” and uses the calcimeter with 
praiseworthy regularity, will often be entirely ignorant of 
the composition of the ash in his coke, and of its percent- 
age to boot? He buys coke of which he knows nothing 
beyond the facts that it can be described by that name 
without undue straining of nomenclature, and that it 
comes from a certain gasworks. 

It cannot but be useful to ascertain what amount of 
mischief a given quantity of ash would do if no allow- 
ance were made for it. A normal sample of cement will 
contain approximately 60 per cent. of lime and 20 per 
cent. of silica. After allowing for a portion of the lime 
being united with the alumina, and per contra the 
magnesia functioning like lime, and thereby supplement- 
ing the basic constituents of the cement, we may regard 
these percentages as sufficient to provide most of the 
silica with enough lime to form tri-calcium silicate, 
the typical cementitious compound mentioned above. 
Another perfectly definite body containing the same 
substances in other proportions is di-calcium silicate, 
which is worthless as cement, and has the property 
of causing the clinker to disintegrate spontareously, 
or “fall.” It contains for the same quantity of 
lime half as much silica again. Therefore, if the 
typical cement—the composition of which was just 
now given—be treated with a quantity of silica equal 
to half that normally present, z.e., 10 per cent., it will be 
changed from a good material to one absolutely worthless. 
Roughly speaking, then, every per cent. of silica added 
over and above the calculated amount will irretrievably 
spoil 10 per cent. of the cement with which it is mixed. 
Taking the ash of the coke used at the very moderate 
figure of 10 per cent., and the consumption at 10 cwt. to 
the ton of cement burnt, and assuming for the sake of 
simplicity that the whole of the ash of the coke is silica, 
we arrive at the result that half the cement will be 
spoiled by the production of di-calcium silicate, instead 
of tri-calcium silicate. When theash of the coke is greater, 
as is frequently the case, the possibilities of mischief are 
proportionately larger. Now, of course, manufacturing 
under such conditions would be an expensive farce 
which few ‘‘ companies ” would care to play, and certain 
means of avoiding a catastrophe of the kind exist. In 
the first place, it is open to the maker to compensate for 
the extra silica, &c., in the ash of his coke, by adding 
more chalk to the contents of the wash mill. But how 
is the poor man to arrive at the quantity requisite when 
he does not know how much the coke contains, nor what 
the constituents and their proportions are? He has to 
grope blindly until he has arrived at a passable result by 
the costly and obsolete method of trial and error. Next, 
supposing him to have ascertained by this process, or 
by the cheaper one of having the coke analysed and the 
proportion calculated from the analysis, how much extra 
chalk is required, are his troubles at an end? By 
no means, for the use of a certain predetermined 
quantity of chalk to compensate for the ash of the 
coke, rests upon the assumption that the ash will be 
equally mixed throughout the mass of clinker, an assump- 
tion of the most untenable description. Dried slurry is 
commonly loaded into a kiln in good-sized lumps, and 
the admixture of the ashes of the fuel with these can 
only occur on their surface, the natural consequence being 
that the outside of the pieces may consist chiefly of 
di-calcium silicate, or even something closely resembling 
blast furnace slag, while the inside is still dangerously 
overlimed from the presence in it of the lime derived 
from the chalk added to neutralise the action of the ash 
of coke. It must not be supposed that this is a fancy 
sketch. It is taken direct from life, and replicas may be 
had at the cost of a little judicious searching. To the 
difficulties here indicated must be added that caused by 
the action of the cement upon the highly siliceous bricks 
with which the kilns are lined. A whole article might be 
written on that topic only, but its mere mention must 
suffice at the present moment. Admitting the truth of 
these postulates, it would seem to be almost impracticable 
to make even passable cement where coke at all rich in 
siliceous ash is used, of choice or of necessity, but such a 
conclusion would be too hasty and sweeping. Passable, 
we cannot say good, cement can be, and is made from 
slurry unusually high in lime, burnt with coke equally 
rich in ash, although such a procedure naturally and in- 
evitably gives a “clinker,” as it is termed by courtesy, 
half of which is dust, and a good part of the remainder 
underburnt and overlimed. 

The wind is assuredly the shorn 


tempered to 





lamb, if we may so designate the careless cement maker 
without offence. The explanation for what is an 
admitted, though frequently overlooked fact, has not yet 
been ascertained with such precision as is desirable, but 
the balance of probability is largely in favour of the 
hypothesis that the local excess of silica forms silicates 
sufficiently acid to react with the free lime which is 
derived from the interior of the mass of clinker, where 
the ash of the fuel has been unable to penetrate, in much 
the same manner as the acid silicates existing in 
puzzuolana or blast furnace slag do with the slaked lime 
which is added to them in order to produce an hydraulic 
cement. If this be the case, it would certainly be both 
honester and safer to start the manufacture of slag 
cement, instead of turning out a product masquerading 
under the name of Portland. That it would be honester 
needs no demonstration, and that it would be safer 
becomes apparent on considering that the lime used in 
cements of the puzzuolana class is slaked before its 
addition to the siliceous ingredient, whereas that present 
in Portland cement of the kind we have been describing 
is not slaked until the moment of using, and may then 
slake so gradually that it forms part of the work before 
its expansion has ceased, with the usual consequences of 
such delay. 

We may, therefore, consider that we have established 
our proposition that the ash in solid fuel—regard being 
had more especially to coke—is no slight evil, and have 
by so much strengthened the case for liquid or gaseous 
fuel. With the exception of sundry attempts to make 
use of the former as an auxiliary in the ordinary process 
of cement burning—attempts foredoomed to failure in 
this country, where breeze is cheap and crude petroleum 
or creosote oil comparatively dear — by mixing such 
substances with the slurry before charging the kiln, little 
has been done to replace solid by liquid fuel. More 
success is likely to attend the use of gaseous fuel used in 
conjunction with some well-devised scheme of continuous 
burning. Several efforts to bring this into the list of 
accomplished industrial aspirations have been made, and 
one at least is, we are informed, on the brink of accom- 
plishment. Meanwhile, a tangible advantage will be 
gained by the recognition of the fact that a fuel rich in 
ash means indifferent or bad cement, according to the 
skill or luck of the user. One example of the evil that 
has been wrought by the neglect of plain principles such 
as these, may be appropriately quoted in conclusion. It 
has been a cherished belief among the less enlightened 
of cement makers that Portland cement could be spoiled 
by overburning; and in proof of this remarkable super- 
stition there were pointed out to the incredulous glassy 
masses of slag, common enough in kilns, utterly useless 
as cement, and asserted to consist of overburnt clinker. 
Of course these glassy masses of fused material are 
similar in appearance and properties to slag, simply 
because they are slag, that is to say, they differ fundamen- 
tally from true clinker in composition, resembling blast 
furnace slag in containing a much higher percentage of acid 
constituents, whence their fusibility and vitreous aspect. 
Their production is due to the admixture of acid function- 
ing oxides, derived chiefly from the ash of the fuel. So 
far from Portland cement clinker fusing and becoming 
inert, it will not fuse at all at any temperature attainable 
in a cement kiln; and when fused on an experimental 
scale in the oxy-hydrogen blowpipe flame, as has recently 
been done by Dr. Michaelis of Berlin, gives unexception- 
able cement when ground. It plainly would not pay a 
manufacturer to seek to approximate to this condition on 
@ manufacturing scale; the cost of fuel, the wear and 
tear of the kilns, and the grinding expenses—already 
sufficiently heavy, and likely to become heavier as the 
demand for finely-ground cement increases—would be 
altogether prohibitory; but he may dismiss from his 
mind the fear of spoiling good clinker by over-heating it, 
and be less ready to excuse the parti-coloured rubbish 
that results from underburning, and too often finds its 
way to the crushers in spite of the perfunctory picking it 
undergoes. Much of the distrust of Portland cement that 
is felt and expressed in some quarters, is to be ascribed 
to the effect of the presence of lightly-burnt material, so 
that the ash in solid fuel has a double crime to answer 
for; first, the mischief it causes itself, and secondly, the 
toleration of underburning to which it has given rise. 
Truly the time is ripe for the advent of the gas producer, 
as a necessary part of a cement-making plant. 
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THE DRAINAGE OF A COUNTY. 


WHEN a large part of a large county is subject to disastrous 
floods, and when in one year the losses are estimated at from 
£50,000 to £70,000 without placing at any value the suffer- 
ings and losses of labourers drowned out of their cottages, 
and small farmers half ruined; and when the Commissioners 
for the drainage of this county, under a special Act, are 
forced to permit an appeal to the public for relief of those 
who in freezing weather were suffering by cold and flood, it 
would appear time that prudence, economy, and humanity 
should suggest to the Drainage Commissioners the desirability 
of putting that drainage on a sound basis, carrying out the 
duties of a Commission, and doing something for the effective 
prevention of heavy floods. Knowing by the numerous 
accounts of these disasters that such flood prevention works 
had become more than ever imperative, the public would 
expect that a highly qualified engineer would be called in to 
advise and carry out the necessary works. Some engineers 
thought so too, and when the Commissioners under their 
special Act advertised for an experienced and practical engi- 
neer to prepare all necessary plans and specifications, and to 
supervise all banks, sea walls, rivers, and other drainage 
works under their jurisdiction, there seemed every reason for 
thinking that the dire floods of last autumn and winter had 
taught a severe but useful lesson. Judging by the character of 
the works necessary under such circumstances, and by the re- 
sponsibilities devolving upon the engineer who is to carry out 


in a proper manner the duties above set forth and implied, ' 


it was inferred that high qualifications would be very properly 
insisted upon, and that the remuneration would be in pro- 
portion to these qualifications and responsibilities. The word- 
ing of the advertisement, however, proved to be very misleading, 
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and several qualified engineers who offered their services 
naming an adequate salary for their whole time, have found 
that they were competing for an appointment which some of 
the Commissioners thought worth But a salary of £200 per 
year. It must be more than annoying to be led into a rep} 

to an advertisement setting forth requirements necessitatin; 

the qualifications of a highly trained engineer, and then to 
find that the advertisers were offering the pay of, and there. 
fore presumably wanting the services of, a contractor’s 
foreman. Even if a Board be ignorant of the amount of the 
salary which must be offered to secure the services of gy 
experienced and accredited engineer capable of carrying out im. 
portant works, they need notremain in ignorance of the value 
of the service of one who is supposed to minimise losses which 
any year may amount to from fifty to a hundred thousang 
pounds. When they require such services, and advertise fo; 
them, they should give some idea of the value they put upon 
them. By this they might save a number of gentlemen much 
annoyance, and themselves the trouble of reading of require. 
ments so much beyond their means, though not beyond the 
meaning which attaches to their words. 


RAILWAY TIME AND ENGINEERS, 


THE report of the Committee on Railway Servants’ Hours 
of Work points unmistakeably to one of the needs of the 
future on railways. Though the — does not indicate any 
desire for legislative limitation of work, it does point to 
limitation by indirect compulsion. That limitation means 
one of two things—either the employment of more expensive 
labour, in the shape of more persons employed, or to the use 
of more machinery on the line in many ways. Hitherto, 
railway labour has been kept down in cost because there wag 
an abundance of men seeking employment in the rural dis. 
tricts the lines traversed, and because the latter became, as it 
were, the training schools for the greater centres. But should 
the hours of labour be limited by the efforts of the Board of 
Trade, the effect will be very seriously to add to the cost al] 
over the system. There has not yet been that employment of 
machinery in place of labour that is practicable—even at 
the great railway centres. It would be quite easy for cabs 
to deliver luggage at one point, and that luggage to be thence 
conveyed by a machine to the platforms as luggage is now 
taken on board and discharged from the Irish steamers at 
Holyhead, instead of being carried by porters to lorries, and 
thence wheeled separately at some cost of time and effort. 
So with many other parts of the work at both passenger and 
goods stations—especially at the latter, where the employ. 
ment of the endless chain system could do away with part of 
the heavy labour that is needed to move goods from truck to 
truck and from warehouse to warehouse. As yet, it can 
scarcely be said that there is any adequate use of hydraulic 
power at our railway termini; and the same fact is visible 
at some of the shunting yards and stations. The increased 
cost of labour may turn the thoughts of railway engineers in 
this direction, as it will also force them to add considerably to 
the number of some of the sidings, and enforce provision for 
division of trains, for the making of more “yards,” for 
stoppages in transit, so as to allow the men employed to 
complete journeys within a given and shorter period. There 
will in all probability now be made some provision in 
advance of what must be looked upon as one of the decisions 
that will influence future legislation by giving more power 
to one of the authorities which has the oversight of railways. 
There is no doubt that if it causes the substitution of mecha- 
nical for manual labour, it will be in the end a boon to the 
railways, for it will enable them to cope more adequately 
with the traffic, and to do it with greater readiness through 
the lessened need that there will be for exhausting bodily 
work. Whether it will also be a boon for the working man is 
quite another question. 


CHILIAN CRUISERS. 


A STATEMENT has recently appeared that the Chilian 
Government applied only to the Société des Forges et 
Chantiers de la Méditerranée to tender for the armament of 
their cruisers. We are in a position to state that this is 
absolutely untrue. Elswick was also invited to tender, and 
the decision was simply a matter of price into which we need 
not enter. Our object is to prevent the false impression that 
the French firm was applied to as the prominent and natural 
source of supply, and all other firms ignored. This we are 
in a position absolutely to contradict. Elswick tendered, 
and their tender was sent in, and considered at the same 
time as that of the French firm. We have every wish to 
give Canet or vy! other maker a fair field. We have 
described some of his ‘quick-fire guns and other designs, and 
called attention to all the good features that might be per- 
ceived. We are therefore in a good position to protest 
against English papers running away with false reports 
tending to throw discredit on English material and English 
firms. 

ROYAL AGRICULTURAL SOCIETY'S JUDGES. 


As judges of miscellaneous implements, the Council of the 
Royal Agricultural Society have appointed only two for the 
Warwick Show. This is evidence of a curiously inadequate 
knowledge of the work to be done, and the number of articles 
to be examined by the judges of miscellaneous implements. 
If the examination of the machinery and apparatus entered 
as new implements is to be anything more than a perfunctory 
farce, at least three times this number of judges are neces- 
sary, in order that the time at disposal should be sufficient to 
give a hearing to the exhibitors, a hearing not characterised 
by the impatience which is the result of consciousness of 
more to be done than there is time to do. The treatment 
received by exhibitors of ‘‘ new implements” at the hands of 
the overworked judges has sometimes been without that cour- 
tesy which exhibitors expect from gentlemen, and has not 
redounded to the credit or the prestige of the Society. The 
exhibitors are not all blacksmiths; and even if they were, 
the manners of the judges not harassed by an insurmountable 
quantity of subjects should be above reproach. Their work 
should be deemed of sufficient importance to give them 
sufficient time, and sufficient assistance, for its proper 
performance. 








LITERATURE. 


Secondary Batteries ; being a Description of the Modern App4- 
ratus for the Storage of Electrical Energy. By J. }- 
Nistetr. London: Biggs and Co. 1892. 

Tuts is a practical description of most of the secondary 

batteries which have been tried, and more especially of 

those which have been used on a more or less consider- 
able practical scale. It does not pretend to deal with 
secondary batteries from the chemical point of view, but 
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the chemistry of those batteries as it concerns their 
ractical manufacture is sufficiently treated to make the 
k of high value to all interested in this class of 
apparatus. The author is practicall engaged in the 
manufacture of accumulators, and the results of his 
experience and ee information are 
iven in a readable and useful form. A good deal of 
information is given concerning lithanode batteries and 
battery plates, which ought to be amongst the most 
highly efficient in practical use, but although lithanode 
has been known for several years, we do not hear much 
of batteries made with it. The book is a commendable 
addition to the practical literature of its subject. 


Lockie’s Marine Engineers’ Drawing Book. Adapted to the 
uirements of the Board of Trade Examinations, by JoHN 
Lockiz, C.E., Wh. Se. London: Crosby Lockwood and 
Son. 1892. 
{ais book contains twenty-two pages of examples of 
arts of marine engines and boiler fittings, the drawings 
being of a practical working character, with dimensions 
fully given and accompanied by scales. The selection is 
probably as good as could be worked into twenty-two 
ages, 10in. by 7in., and the student who learns from 
them will have nothing to unlearn. An object of the 
selection is to present such drawings for practice as a 
chief engineer must be able to make in rough working 
form to pass the Board of Trade examination. Each 
drawing is accompanied by a form relating to it, such as 
those which a Board of Trade candidate would be 
required to fill up. A copy of the official regulations 
relating to drawing, as issued by the Board of Trade, is 
also given. 


New Holidays in Essex. Edited by Percy LINDLEY. 
London : 30, Fleet-street ; 61, Regent-street. 

Few Londoners realise how wide a stretch of pleasant 
picturesque country lies spread at their doors, so to 
speak, between the estuaries of the Thames and Black- 
water; so true is it that what can be seen at any time 
is too frequently not seen at all. It is the aim of Mr. 
Lindley in the little guide book before us to familiarise 
the holiday seeker with this district, fresh with sea- 
breezes, and rich in reminiscences of the quaint, domestic 
architecture of our forefathers, and he succeeds so well 
in arousing the interest of the reader, that we venture to 
hope that the success of the present book may induce 
him to take in hand the remainder of the home counties, 
and do for them in similar fashion what he has so satis- 
factorily done for Essex. The little book is carefully 
got up, and charmingly illustrated, and its modest price, 
sixpence, places it within the reach of all. 





BOOKS RECEIVED. 

Walks in Holland: Cycling, Boating, by Rail, and on Foot. 
Edited by Percy Lindley. London: 30, Fleet-street ; 61, Regent- 
street. 

Steam Boilers: Their Defects, Management, and Construction. 
By R. D. Munro, M.I.M. Second edition. Enlarged, with 
numerous illustrations and tables. 

Blasting: A Handbook for the Use of Engineers and Others 
engaged in Mining, Tunnelling, Quarrying, dc. By Oscar 
Gottmann, Assoc. M. Inst. C.E. With numerous illustrations. 

Walks un the Ardennes : Cycling, Driving, Boating, by Rail, and 


on Foot. With some Fishing and Shooting Notes. Edited by 
a Lindley. Pen-and-ink sketches by J. F. Weedon. New 
ition. 


Watt's Dictionary of Chemistry. Revised and entirely re-written 
| H, Forster Morley, M.A., D.Sc., and M. M. Pattison Muir, 

.A., assisted by eminent contributors. In four volumes: Vol. III. 
London: Longmans, Green, and Co. 1892. 

A Treatise on Earthy and other Minerals and Mining. By D.C. 
Davies, M.E., F.G.S. Third edition, thoroughly revised and 
enlarged by his son, E. Henry Davies, M.E., F.G.S, With about 
+l hundred illustrations. ndon: Crosby Lockwood and Son. 


Gasworks : Their Construction and Arrangement, and the Manu- 
facture and Distribution of Coal Gas. Originally written by Samuel 
Hughes, C.E. Re-written and much enlarged by William Richards, 
C.E. Eighth edition, revised, with notices of recent improvements. 
London: Crosby Lockwood and Son. 1892. 

Year-book of the Scientific and Learned Societies of Great Britain 
and Ireland, comprising Lists of the Papers read during 1891 before 
Societies engaged in Fourteen Departments of Research, with the names 
of their Authors. Compiled from official sources, Ninth annual 
issue. London: Charles Griffin and Co. 1892. 

The Ironfounder: A Comprehensive Treatise on the Art of 
Moulding, including chapters on Core-making ; Loam, Dry Sand, 
and Green Sand Moulding, dc. dc. By Simpson Bolland, Iilus- 
trated with over three hundred engravings. New York: Jobn 
Wiley and Sons, London: Gay and Bird, 1892. 








JAMES BRUNLEES, P.P. INST. C.E. 


Tur death is announced of Sir James Brunlees, past 
president of the Institution of Civil Engineers, at Argyle 
Lodge, Wimbledon, on Thursday, the 2nd instant. He was 
born at Kelso, N.B., in 1816, and was educated at Edinburgh 
University. After serving a regular period of pupilage with 
Mr. Alex. J. Adie, he in 1838 became assistant engineer to 
Mr. Adie on the Bolton and Preston Railway. Subsequently 
he was resident engineer for five years on the Lancashire 
and Yorkshire Railway, under the late Sir John Hawkshaw. 
He then went into business on his own account, and con- 
structed the Londonderry and Coleraine Railway, and then 
the works of the Ulverston and Lancaster Railway. This 
was over forty years ago. Since that time he has held a high 
rank as an engineer, his principal works being the Solway 
Junction Railway, the Clifton Extension Railway, the Mersey 
Tunnel Railway, and the Avonmouth, King’s Lynn, and 
Whitehaven Docks, the San Paulo Railway, the Minas and 
Rio Railway, the Porto Alegre Railway, and the Central 
Uruguay and Bolivar Railway. He was also joint-engineer 
with Sir John Hawkshaw of the proposed Channel Tunnel. 
He was knighted six years ago, and had received from the 
Emperor of Brazil the decoration of the Order of the Rose. 
Sir J. Brunlees was elected a member of the Institution of 
Civil Engineers in 1852, and was president of the Institution 
in 1883. It will be remembered that Sir James Brunlees 
took an important part in the inquiry into the cause of the 


AMERICAN RAILWAY TRAFFIC AND RATES. 


None of the many bulletins issued by the Census-office 
of the United States, in advance of the detailed volumes 
of particulars relative to the numerous matters embraced 
within the scope of the census inquiries, are likely to be 
of more interest or value than the series which deals with 
the comparative progress of railways in different groups 
of States in each of the census years 1880 and 1889. 
These bulletins have now practically covered the whole 
field of the investigation undertaken by the Census-office, 
and they show in a marked manner the wonderful pro- 
gress that has been made by the railway system of the 
United States during the ten years ending with and 
including 1889. It is true that the reports of the several 
railway companies, and Poor’s ‘ Manual,” bring a good 
deal of the information as to railway development up to 
even a later date than the census bulletins, promptly 
though the latter are issued, but the information is not 
quite the same, and the census figures enable compari- 
sons to be made on different lines, and generally over a 
wider area. 

The most striking feature in these census returns is the 
enormous increase that has occurred in the tonnage of 
freight and the number of passengers transported. In 
some cases the increase in the tonnage of freight carried 
has been startling and phenomenal. In the group of 
States including New York, New Jersey, and Philadelphia, 
there has been an advance from 146 to 242 millions of 
tons in the freight transported; and in an adjoining 
group, embracing Ohio, Indiana, &c., there has been an 
increase from 60 to 123 millions of tons. But although 
not approaching these portentous figures in absolute 
amount, the Southern States and some of the Pacific 
and Western States appear to show a greater relative 
proportion of increase. In the Virginias and the 
Carolinas there has been an advance from 63 to 23} 
millions of tons, and in Kentucky, Alabama, &c., the 
tonnage carried has increased from 11 to over 38 millions 
of tons. Again, in the Western group of States, includ- 
ing Texas, there has been an advance from about 2} to 
about 8} millions of tons; while in California, Nevada, 
&c., which may be taken as the Pacific group, there has 
been an increase from nearly 8 to over 104 millions of 
tons. As will be seen from the following tabular state- 
ment for eight groups of States, no corresponding increase 
has occurred in the earnings from freight tonnage, but 
this is explained by the remarkable fall in the freight 
ton mile rates, as shown in the two last columns of 
figures :— 

Movement of freight traffic on the railways of the United States, 

0 and 1889. 


Tons of freight Earnings from Receipts per 
Group of States. moved. freight. ton per mile 
1880 1889. 1880. 1889. 1880. 1889 


dols. dols. 
1=1000. 1=1000. 1=1000. 1=1000. cents. cents. 
1 New England.. .. 24,004 .. 35,295 .. 25,683 .. 84,001 ..219 .. 192 
2 Pa., New York, &c. 145,783 ..241,939 141,315 . 188,710 .. 1°044 .. 0 808 
8 Illinois, Missouri, 


errr 
4 Virginias and Caro- 


Mes we. 02 
5 Kentucky, Alaba- 


42,650 .. 91,024 .. 92,140 ..188,517 .. 1-369 .. 1-018 
6,778 .. 28,582... 9,778 .. 21,203 .. 1-459 .. 0 766 
ma, &c. .. 10,986 .. 38,189 .. 28,289 .. 48,714... 1°928 .. 1 087 
6 California, Nevada, 
&. .. .. .. 2,886.. 10,555 .. 17,651 .. 88,085 .. 8°162 .. 1°850 
7 Ohio, Indiana, &c. 60,256 ..122,878 .. 78,452 ..108,751 .. 0892 .. 0°684 
8 Texas, Louisiana, 
&e. .. 4... 2,670., 8,468 .. 10,572 .. 27,815 .. 8°874 .. 1828 
This table shows, as might be expected, that while 
there has been a remarkable increase in the tonnage 
carried, as between the two periods, there has also been a 
notable reduction of freight rates. The latter movement 
has been apparent in reference to all the several groups 
of States, but it has been much more apparent in the 
sparsely-populated and newer States than in the older 
and more fully-developed States, where the freight 
rates had already, in the year 1880, become comparatively 
low. In the group that includes New York and Pa., 
for example, the average ton-mile rate for all descrip- 
tions of traffic had in 1880 fallen as low as 1°044c., 
or about a halfpenny per ton per mile, and since that 
date the rate has only fallen by a further 23 per cent.; 
and in the Ohio and Indiana group, where the rate had 
in 1880 fallen as low as 0°89c., or about 0:44d. per 
ton per mile, there was only a decrease in the 
interval of 28 per cent. But in the southern group 
of States, the fall of rates in the interval has been much 
more remarkable. In the Virginias and Carolinas it will 
be seen that the average ton-mile rate has fallen from 
0°72d. to 0°38d., so that in the later year the average rate 
was only about one-half of what it was in the earlier one. 
Similarly in Alabama and Kentucky the average ton- 
mile rate of 1880 was 0°86d., and in 1889 it had fallen to 
0°54d. But a much more notable case of reduced cost of 
transport than any of those already cited is that shown 
for Texas, &c., where the average ton-mile rate had 
fallen from 8°37 cents, or 1°68d. in 1880, to 0°66d. in 
1889, or over 60 per cent. Even more remarkable, if 
possible, than these figures, is the fact that the average 
ton-mile rate charged or paid in the Ohio and Indiana 
group of States in 1889 was only ‘34d., a rate which is 
not only lower than that charged in any other group of 
States, but one, moreover, which is almost certainly the 
lowest in the world on anything like a similarly large 
scale, and one which applied to about 123 millions of tons 
of traffic, or a quantity considerably more than one-third 
of the total tonnage carried in the United Kingdom in 
1890. It will be observed that this rate is about one- 
half of that charged or paid in the western group of 
States in the same year, but even the latter rate is low 
compared with those generally current in Europe. 
hen we come to examine the returns of passenger 
traffic in the United States for the same years, we cannot 
fail to be equally struck with the vast strides made in 
the comparatively short period dealt with. In every 
group of States, except two, the passenger traffic has 
much more than doubled. The exceptions are the New 
England States, where the increase has. been very close 


where there has only been an increase from 27? millions 
to 554 millions. But again we find the most astounding 
increase to have taken place in the Southern groups. 
The Kentucky and Alabama group has advanced from 
83 millions to 20} millions, or over 500 per cent.; and the 
Virginias and Carolinas have increased from about 
23 millions to about 9} millions over the same period. 
Even in the comparatively settled States of New York 
and Pa., there has been an advance from 814 millions to 
189 millions, or considerably over 100 per cent. All this 
shows that the people of the United States are travelling 
much more than they formerly did, for the remarkable 
advance in the number of passengers carried is much 
more than proportionate to the increase of mileage and 
of population; and it has no doubt been stimulated by 
the remarkable reduction in the average rate charged for 
transport, as shown in the following statement :— 


Statistics of passenger traffic in the United States for 1880 and 1889. 


Nos. of passengers. Receipts from passengers. ee 

Group. 1880. 1889. 1880. 1889. 1880. 1889. 
1= 1000. 1= 1000. 1 = 1000. 1= 1000. Cents. Cents. 

3 .» BR .. We .. Bees .. BAT ....78 .. TS 
a. -» 81,780 .. 189,079 .. 44,896 .. 74,251 .. 2°28 1°99 
TIL, .. 923,684 .. G1,796 .. 9306568 .. 610 .. TH 2°33 
By. .. S08 <. 9,493 .. 4,088 .. 8,934 ., 38°02 2°20 
if oe }§=S26e .. SF .. Oe. Bee .. Fe... FH 
VI - C6 .. Wee. S676 .. Bast 2 2s .. FH 
VH. .. 9,4@-.. G46 .. 62 .. G18 «. HM .. TO 
i: ee 994 .. 5,547 .. 2,579 .. 8,669 .. 8°89 .. 2°49 


A glance at this table will show that although the 
reduction that has occurred, as between 1880 and 1889, 
in passenger fares, has been considerable, yet it has not 
by any means equalled the reduction that has occurred in 
freight traffic over the same period. The lowest average 
passenger-mile rate in 1889 was in the New England 
group of States, where it was under a penny, and the 
next lowest was in the New York and Pa. group, where 
it was again under a penny, but in all the other groups 
the average was over a penny per mile. It need hardly 
be added that the facilities and comforts provided for 
this humble coin on American lines are considerable, and 
sometinies compare favourably with those provided on the 
railways of the United Kingdom. 








THE LANCASHIRE, DERBYSHIRE, AND EAST 
COAST RAILWAY. 

THE first sod of the Lancashire, Derbyshire, and East Coast 
Railway, which was cut on Tuesday last near Chesterfield, is 
an event of the uttermost importance to the collieries and 
ironworks in Derbyshire and Nottinghamshire, as well as to 
the entire great Midland coalfield. The railway will consist 
of a double main line crossing a vast tract of country, as 
it were from sea to sea. Its starting point on the Western 
side is at Warrington, on the Manchester Ship Canal, and 
its destination is Sutton-on-the-Sea, on the Lincolnshire 
coast, where a new harbour and docks are to be con- 
structed. Passing through an important district, the lire 
taps the Great Midland coalfield at Chesterfield, the capi- 
tal of the Derbyshire coal trade. It will traverse a county 
over fifty miles in extent, right through the heart of 
the vast Derbyshire and Nottinghamshire coalfields. It 
has also the advantage of passing through a district which 
will be miles distant from any existing line, and as such is 
sure to open up maiden coalfields of vast importance 
to the country. The large and numerous ironworks 
along its route will also be connected with the line, 
and both coal and iron producers will have the best 
pessible route that can ever be attained to the large depdts 
of the Great Eastern Company in the East of London. It 
is calculated that by the time this important undertaking 
is finished, the total output along its route will be 10,000,000 
tons per annum. Valuable facilities will be opened up 
westward over its own route to Lancashire and Cheshire, 
as well as by means of junctions with the Great Eastern 
and Great Northern, not only to the metropolis but to the 
Eastern Counties as well. It is also assumed that the con- 
struction of the new East Coast Dock with first-class 
shipping appliances at Sutton-on-Sea, will insure an 
export shipment of 3,000,000 tons per annum. Some- 
thing like £700,000 is set aside for making and esta- 
blishing the new harbour and dock. The financial aspects 
of the scheme are excellent, and there can be no doubt 
that the new line will rank as a formidable competitor 
both with Yorkshire and North of England coalowners. 
Another line of considerable importance to Derbyshire coal- 
owners which has recently been opened is the Chesterfield 
and Beighton branch of the Manchester, Sheffield, and 
Lincoln Company. The new line enables the coalowners 
in the Chesterfield, Staveley, and other mining districts in 
South Derbyshire to send their coal to Grimsby. At the 
same time it will enable them to reach the North Lincoln- 
shire iron and ironstone districts by a direct route. It is 
expected that this line will play an important part in con- 
nection with the district coal and iron trades. 

Concerning the Lancashire and East Coast line, we may 
remind our readers that they will find very full information 
concerning it in our impression for January ist, page 10. 

The engineer of the line is Mr. R. E. Cooper, M. Inst. C.E. 
Tenders have been received for the construction of the central 
portions between Chesterfield and Lincoln, and the works of 
the Bolsover tunnel portion on the central section commenced. 
This is the longest line authorised by Parliament in any one 
session within recent years—in fact, it is doubtful if any line 
of equal length—160$ miles—was ever authorised complete 
in any single session. There are nine viaducts on the line, 
the highest, over Monsal Dale, being 272ft. high ; there are 
also sixteen tunnels, the longest being 4210 yards. 








Tur South African and International Exhibition, 
which is to be opened at Kimberley in September, is to be lighted 
entirely with the electric light. For the extensive grounds of the 
Exhibition, and interior of some of the principal buildings, arc 
lamps are to be used. These will be worked from three ‘‘ Man- 
chester” dynamos, each for an output of 900 volts, 10 ampéres. 
The total number of arc lamps to be used is thirty-seven, each of 
2000-candle power. The interior of the smaller buildings will be 
lighted with incandescent lamps of 16-candle power, worked from 
three ‘‘ Manchester” dynamos, each for an output of 110 volts, 
120 ampéres. The whole of the plant, both for the arc lighting 
and incandescent lighting, is being supplied by Messrs. Mather and 








failure of the Tay Bridge. 


upon 100 per cent.; and the Ohio and Indiana group, 


Platt, of the Salford Ironworks, Manchester, 
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FIRE ENGINE FOR A 


MESSRS, MERRYWEATHER AND SONS, GREENWICH, 


4 
i 

a 
lil | 


FIRE ENGINE FOR A TURKISH WAR SHIP. 


WE illustrate above an engine of the type adopted by the 
Turkish Government for fire-extinguishing as well as pumping 
out, and similar duties on an ironclad. Its principal merits are 
its extreme lightness in proportion to great power, and its 
simplicity of construction as compared with many of the 
ingeniously designed but complicated pumping engines now 
on the market. 

The engine illustrated will deliver 1400 gallons per minute 
at a very high pressure; it weighs only about 37 cwt., and 
occupies a comparatively small space. There are two 
cylinders driving two double-acting pumps direct, but the 
patented arrangement of crankshaft and connecting-rod is 
introduced merely to limit the stroke, and actuate the steam 
valves, which are of the ordinary side valve type. 

The pumps are cast in one piece, and are entirely of gun- 
metal, the valves being arranged for easy access in case of 
necessity. Capacious copper suction and delivery air 
vessels are provided, and swivelling elbows, each with stop 
valve, for the attachment of six lines of hose. The workman- 
ship throughout, we may add, is of the high-class character 
with which the name of the manufacturers, Messrs. Merry- 
weather and Sons, Greenwich, is associated. 








THE “PRIESTMAN” OIL LAUNCH ON THE 
THAMES. 


Most of our readers are aware that launches driven by oil 
engines have been for some time made by Messrs. Priestman 
3ros., and that barges propelled by oil engines have been at 
work some time on the Manchester Ship Canal works. The 
convenience which is a great feature in the use of oil, and 
the avoidance of all stoking work, are important points in 
favour of the oil engine for working launches and other boats. 
With the object of showing what can now be done in the pre- 
pulsion of launches and general purpose boats, Messrs. Priest- 
man have had, for the past two weeks, one of their launches 
on exhibition in the Thames, running to various parts up and 
down river from the Westminster and other piers for the con- 
venience of visitors. 

The boat which is now, and will for another week or so be 
running on the Thames, is 36ft. in length, 7ft. 3in. broad, 
and 4ft. Gin. deep. The propelling power is one of the 
Priestman marine oil engines of 10 nominal horse-power, 
which runs at a speed of about 240 revolutions a minute. 
The engine has two cylinders 9in. diameter by Qin. stroke, 
and the explosions are arranged to take place in these alter- 
nately. Ordinarily the engine runs continuously in one 
direction, and is fitted with a fly-wheel. 

The speed is regulated by a direct-acting governor, which 
cuts off part of the charge according to the amount of work 
performed. A simple means of reducing the speed of the 
engine is also added, so that the boat is under complete con- 
trol when landing passengers, &c., or when required to run 
slower than the speed fixed by the governors. The engines 
are similar to those illustrated in THe ENGINEER of Sep- 
tember 11th, 1891, page 218, but the launch is larger and an 
improvement on that then illustrated, being driven through 
the medium of a reversing clutch, which also acts as a 
releasing clutch, so that the boat can be allowed to be at 
rest without stopping the engine, the governor controlling 
the speed until the propeller is put into gear again by means 
of the hand lever. 

About forty gallons of oil are stored in the stern of the boat, 


Strand, W.C., the omnibus-lighting contractor, has tried 


TURKISH WAR SHIP 


ENGINEERS. 





| with half the weight. 
| phuric acid of a density of 1200. 


any, and henceforth oil and gas will b i 
avin. g @ entirely super. 
The lithanode cells are an improved form of the 
of Mr. Desmond FitzGerald, Dr. Frankland, and others u 
which Mr. FitzGerald has been working for many yao" 
The positive element is made up of a number of small moulded 
slabs of lithanode, with their edges V-shaped. These 
placed, as described in Beaumont’s patent, in a suitable 
mould, and the interstices filled in with molten lead. Owing 
to the shape of the pellets they cannot escape, and as the 
have been thoroughly formed, and therefore fully expanded 
they exert no pressure upon the lead frame, and do not cause 
buckling. The negative plate consists of a double network 
of fine copper gauze, coated with lead or lead alloy by 
dipping it into the molten metal. Upon this frame the 
active material is pasted and compressed, and the copper 
gauze affords a good support. We are informed that by the 
use of such plates the same storage capacity can be obtained 
The electrolyte used is dilute gyl. 


element 


The greatest difficulty which has been found in the use of 


| storage batteries upon omnibuses is, that owing to ths 
| excessive jolting of the vehicle the plates of many batteries 
| become disintegrated, but it is said that the lithanode cell, 


are quite free from this defect. Upon the foot-board below 
the driver’s seat is fixed a box, which carries the terminals of 
the wires used for lighting. Inside the box are arranged two 


| brass springs, each of which forms one of the terminals. 
| The battery is contained in a wooden box which has a pair 


of contact plates upon the outside, so that immediately it ig 
placed in the containing box the current may be switched on 
for the light. The battery itself consists of five cells, and 
weighs about 151b. It is capable of discharging at the rate 
of one ampére for fifteen or twenty hours with an electro. 
motive force of 10 volts. The re-charging is very simple, and 
can be effected in six hours. There are no loose screws and 
nuts at the terminals, so that all danger from defective 
contact is avoided. The omnibus we examined was lighted 
by one five-candle power Edison Swan lamp held in g 
bayonet socket below a white reflector. The whole was en. 


| closed in a glass shade similar to those used in railway 
| carriages, and was fixed to the roof of the omnibus at its 
| centre inside. Wires from the lamp run to the spring 


contacts previously alluded to. A neat switch is placed upon 
the support of the lamp, so that the conductor can turn the 
light on or off by giving the glass shade a slight turn. 

We were also shown two brougham lamps, each taking 
10 voltsand 1 ampére, which were worked with five cells 
similar to those described, the containing box measuring 
only 12in. by 5in. by Tin. high. Two fine side lamps for a 


| omnibus were also exhibited, each lamp taking 12 volts and 
| 1:25 ampéres, fed by a battery of six cells, weighing with its 


case 25 lb., and measuring 13}in. by 7}in. by Sin. high. The 


| Lithanode Company has entered into the contract with 


Mr. Willing for the electrical and mechanical maintenance 


| of these batteries, and we understand that the whole of the 


details of the lighting were worked out jointly by the com. 
pany, and Mr. Hymns of Messrs. Willing’s. 

Mr. Niblett, the manager of the Lithanode Company, 
informed us that the cells are largely used for testing 


| purposes, and that he had just supplied 500 cells like that 


and the working cistern in the base of the engine can be 
supplied from this with oil while running, so that the 
arrangement is cleanly and gives no trouble. 


There is very little smell from the engine, except from the | connecting bars are on polished grooved vulcanite pillars 3in. 


exhaust whilst it is running at about half to quarter power, | 
when landing or taking on passengers. The iittle smell | 
obsérvable at the stern of the boat when running is less than | 
that from many steam launches, but is of a different kind. 
Improvements recently made have reduced leakage and capil- 
lary creeping very much, and no doubt the smell from all 
sources, including the exhaust, will soon be avoidable. | 





THE ELECTRIC LIGHT IN OMNIBUSES. | 
| 


WE recently examined an omnibus lighted by electricity. | 
It appears that for some considerable time experiments have | 
been in progress, with the view of adapting the electric light | 
for use in omnibuses. Mr. James Willing, jun., of 125, | 


| 


| tramways, Xc. SS@88 
| her Majesty's Government may be seen on personal application at 





both primary and secondary batteries of various types 
for the purpose, and has at last definitely arranged a contract 
with the Lithanode Company, of 64, Millbank-street, West- 
minster. The method adopted has had a practical test for 
three months, and with such satisfactory results that the 
lighting of twenty-two ’buses as a first instalment has now 
been settled. These omnibuses belong to the Road Car Com- 





shown in Fig. 1 to the British Insulated Wire Company, of 


| Prescott, Lancashire. The cells are divided into groups of 100, 
| and each group is divided into three sets, for convenience in 


charging. Each group is mounted on oil insulators, and the 
long. The doors of the cases are fume-proof. The battery 
gives 1000 volts, and 4} an ampére. Each cell has a capacity 
of 1 ampére hour. Fig. 2 represents one of two types of 
miners’ lamps which are made in large numbers by the com- 
pany, and give a very good light. We trust that omnibus 
lighting by electricity will be largely used, as it is quite 
impossible with the present system of illumination to read 


| inside most omnibuses at night. 








PuBLic Works AT BUCHAREST.—Her Majesty's Chargé d’ Affaires 
at Bucharest has informed the Secretary of State for Foreign 
Affairs that it is probable that tenders will shortly be invited for 
the execution of various public works for the improvement of that 
town, such as street paving, lighting by gas and electricity, drain- 
age, erection of new public buildings, establishment of electric 
Sach further details as are in the possession of 


the Commercial Department of the Foreign Office between the 
hours of eleven and five daily. 


INSTITUTE OF MARINE ENGINEERS.—The second annual dinner 
of this Institute was held on the 2nd inst. at the Holborn 
Restaurant. Lord Kelvin, the President, occupied the chair, and 
among the guests were Mr. W. H. White, C.B., Mr. A. J. 
Darston, Professor Elgar, Professor Elliot, Mr. J. Milton, Mr. 
Pampblett, R.N., Mr. J. Spear, Mr. J. P. Corry, Mr. J. Adamson 
(bon. secretary), Mr. R. Leslie (hon. treasurer), Mr. R. Capper, 
and Mr. L. P. Coubro’, After the usual — toasts had been 
proposed by the President and enthusiastically received, Mr. R. 
Capper proposed ‘“‘The Army, Navy, and Reserve Forces,” to 
which Mr. W. H. White, C.B., responded. In doing so he said 
that the changes of the last thirty-five years threw into the 
shade everything which had been accomplished in the preceding 
centuries of our naval progress, The Navy owed much to the 
marine engineers of this country and to the conduct and enterprise 
of those charged with the management of the mercantile marine. 
What the Royal Navy owed to the Royal Naval Engineers it 
would be very difficult to over-estimate. Lord Kelvin then de- 
livered his inaugural address, in the course of which he thanked 
them for the honour they had conferred upon him in electing him 
to be their president for the coming year. That institution was 
one which he thought could not fail to be of the greatest service 
to the cause of marine engineering. He had only to go back to 
the days of his ycuth to recal the immense strides which had been 
made in this great industry. His father was an Irishman, as 
he himself was, and he used to cross the Channel from his 
home in County Down as best he could to land at some point 
on the coast of Scotland and find his way to the University 
of Glasgow, there to pursue his studies. He used to make 
the passage in whatever sailing vessel he could find taking 
the cattle across, and the time of the passage was not 
part of the bargain. On one occasion he sailed from Belfast to 
Greenock in twelve hours. On another he was four days on the 
passage, and sailed three times round Ailsa Craig. It was only 
necessary to state such facts as those to show how vast had been 
the progress since those days. No branch of engineering, no 
branch of science which aimed at supplying the wants of mankind, 
had made greater progress in the last sixty years than that. He 
was not forgetting railways or telegraphs, but he said advisedly 
that no branch of engineering had made greater or more splendid 
strides than marine engineering. Professor Elgar proposed the 
toast of “The Institute of Marine Engineers,” to which Mr. James 
Anderson (hon. sec.) responded. Among the other toasts were 
those of “The Shipping Interest,” “The President,” ‘‘The Kin- 
dred Associations,” and ‘‘ The County Members,” 
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On page 438 of our last volume we illustrated a fine engine by 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





OR THREE STEAM 
ENGINE, 


APPLICATION OF ONE, TWO, JACKETS TO 


A TRIPLE CONDENSING 


Sir,—Having lately been requested to make some feed-water 
and coal tests on a modern vertical triple marine type condensing 
engine working at 1201b. to 1451b, steam pressure, I was kindly 
allowed by the engineers to carry out a series of experiments on 
the economic effects of the three steam jackets separately and 
collectively. These will shortly be published in detail, but your 
readers might now like to have the broad results. 

Experiments were made not only with boiler steam in all the 
jackets, but with different and decreasing pressures in the three 
jackets. The number of jackets used was varied, any one or any 
two being in action or none at all. The results are instructive, and 
show an advantage of about 12 per cent. in favour of using the 
three-barrel jackets as compared with none. This at about 55 
revolutions per minute indicates sume 175 horses, with a pressure 
of 116 1b. in each of the three jackets, and about ten expansions. 

It is often a debateable point with engineers to which cylinder 
the jacket should be applied if one only is to be used. The experi- 
ments determine this point and form a check upon each other. 
The low-pressure cylinder jacket gives a much more advantageous 
result than either of the others, or nearly double the economical 
gain of both together, and with different pressures of steam in the 
jackets. The high-pressure jacket alone gave 1} per cent., the 
intermediate jacket gave 2} per cent., and the low-pressure jacket 
gave 64 per cent. gain of feed-water or steam, as compared with 
the consumption without steam in any of the jackets; the engine 
going at about 57 revolutions per minute. 

It is interesting to compare the dryness fraction of the steam at 
the end of each cylinder in the different experiments. With the 
three jackets working and 116 1b. of steam in each, the dryness 
fraction just before release was, in the high, intermediate, and 
low cylinders respectively, 854, 864, and 96 per cent. In other 
words, the steam, as might be expected, became regularly drier as 
it passed through the cylinders. Exactly the reverse takes place 
without steam in any of the jackets, the dryness fraction being 
87, 76, and 644 percent. in the three cylinders respectively. More 
and more water was formed during the journey of the steam 
through the cylinders, passages, and valves. When leaving the 
low-pressure cylinder the proportion was about two-thirds steam 
and one-third water. With all the jackets in action the steam was 
nearly dry, as seen above on leaving the low-pressure cylinder for 
the condenser. This is important, as little or no heat can be 
carried from the low-pressure cylinder walls to the condenser 
without water to convey it. The most economical result with 
boiler steam in all three jackets was 14°1 lb. of steam per indicated 
horse-power per hour, including jacket water, with 146 lb. pressure 
and 61 revolutions. The dryness fraction at release in low-pressure 
eylinder was 97 per cent. 

Another result of these tests is, that when steam boiler pressure 
was used in all three jackets, more economy was obtained than 
with boiler steam in high, 75 lb. in intermediate, and 10 Ib. in low- 
pressure jacket. The dryness fraction was also raised. A press- 
sure gauge was placed on each jacket, and an air cock to test for 
air in jackets. , Bryan DONKIN, JUN, 

Bermondsey, June 4th. 


THERMO-DYNAMICS., 


Sir,—If the principle of the convertibility of heat and work is 
true, the theoretically calculated value of the whole work done in 
compressing any substance--whether gas, metal, or ice—must be 
equal to the mechanical equivalent of the heat imparted to the 
substance. The whole work is simply the work done in raising the 
initial absolute pressure to the final absolute pressure. In the case 
of perfect gases the value of this work, when the compression is 
adiabatically effected, could be exactly estimated if we knew the 
lowest value of the ratio of the specific heat at constant pressure 
to the specific heat at constant vclume, and the corresponding 
value of the mechanical equivalent of the heat imparted to the 
gas, if we knew the correct value of the specific heat of the gas at 
constant volume, and the correct value of J. As to the value of 
y in the case of air, the results of experiments range from 1°35 to 
1°41, and we certainly cannot conscientiously affirm with reference 
to the value of J more than that it probably lies between the limits 
of 750 and 850 foot-pounds. No direct experiments seem to have been 
made to determine the value of the specific heat of air at constant 
volume. The values of the specific heat of air at constant pressure 
seem to vary from ‘237 to °26. We cannot therefore expect the 
mechanical work done in compressing air calculated from an 
indicator diagram, leaving errors connected with the diagram 
itself out of consideration, to agree with the calculated mechanical 
equivalent of the heat imparted to the air in perfect adiabatic 
compression. In the case of partial adiabatic compression 
we are met with these further difficulties. We cannot calculate 
theoretically either the work done in compression or the final 
temperature. We have therefore to rely upon the indicator 
diagram, and the instantaneous registration of the temperature 
by a thermometer. To these difficulties must be added the im- 
possibility of determining with accuracy the heat absorbed by the 
refrigerator. 

In the case of perfect isothermal compression, it is easy to show 
that the whole work done in compressing a gas is equal to the 
mechanical equivalent of the heat absorbed by the refrigerator. 
If we suppose that the whole work of compression is divided into 
an indefinite number of stages, that during each stage the gas is 
compressed adiabatically, and at the end of each stage cooled to 
its initial temperature before the next stage of compression is 
commenced, the whole work done in compression in each stage 
would be equal to the mechanical equivalent of the heat generated 
by perfect adiabatic compression. The indicated compression 
curve would resemble the teeth of a saw, and when those teeth 
were indefinitely diminished would coincide exactly with the curve 
of isothermal compression. 

If the principle of the convertibility of heat and work is true, a 
gas cannot expand without doing work. In accordance with the 
law of Boyle and Marriotte, the truth of which is universally 
admitted, we have the following adiabatic relations between the 
volume, pressure and temperature of a perfect gas under varying 
conditions :— 
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1 
-1 


Pi 7% 


a : 
t, = t, (2)7 - 1 = t, (%2)7 
; ° oy - () 


And, therefore, in expanding from the volume +, to the volume vg 


’ 
there is a fall of temperature equal to 


at) 
4-t=h \|1- =)" g 
Ce 
and the corresponding mechanical equivalent is 
1 


pm S Sq yr-(2)7 IY ee 
2 


in which 9 is the density at the initial temperature and pressure, 
and S, the specific heat at constant volume. 

Regnault observed that there was a fall of temperature when air 
was expanded in a cylinder by moving a piston, but did not 
observe any fall of temperature when it was allowed to rush from 
a receiver into a vacuum. Boyle found that when the 
air was allowed to rush from a receiver into a vessel of 
e jual capacity, from which the air had previously been exhausted, 


(3) 


(4) 





the temperature of the air in the receiver fell, whilst the initial 
observed temperature of the air in the second vessel was greater 
than the initial temperature. The result of Regnault’s experi- 
ments in the case of the cylinder and piston experiment, and of 
Boyle’s in the case of air rushing into a vacuum chamber, are just 
what we should expect them to be from theoretical reasoning. In 
the case of expansion by the motion of the piston, the particles of 
air do not change their relative position, but simply increase in 
volume, and if the expansion were adiabatic the fall in temperature 
would be given by equation (3). In the case of the discharge of 
compressed air into a vacuum, heat is converted into vs viva, and 
at the instant of the opening of the air cock the temperature of the 
issuing air must rily int ly cold, so that conduction 
of heat from the substance of the vessel to the air must necessarily 
take place very rapidly. In subsequent stages the work done con- 
sists less in producing vis viva, and more in increasing the pressure 
of the air in the vessel into which the airis rushing. The total 
amount of this last element after the pressures have become 
equalised and the fluid is at rest must, by the law of Boyle and 
Marriotte, if the principle of the convertibility of heat and work is 
true, be equal to the work done by the air in the cylinder and 
piston experiments, if the initial and final volumes and pressures 
are the same in both cases, Consequently, after the air has become 
quiescent and the vis viva reconverted into heat, the final tempera- 
ture may be greater than the initial temperature, owing to the 
heat received by conduction being greater than the heat lost by 
expansion. The correctness of this explanation of what occurs is 
proved by the results of a very familiar experiment. If we put a 
finger in a jet of steam issuing from a boiler containing steam of 
low pressure, we receive a scald, but if the steam is issuing from a 
boiler subjected to high pressure, a sensation of cold is experienced. 
The reason of this is clear. The fall or rise in the temperature of 
saturated steam corresponding to a given fall or rise of pressure is 
evidently much less than it would be if it were separated from its 
liquid and approaching the condition of a perfect gas, so that the 
temperature of escaping high-pressure steam is much less than 
that of boiling water, and may, if the boiler pressure is high 
enough, be less than that of the atmosphere. The famous porous 
plug and paddle experiments of Joule and Thomson would never 
have been performed if those gentlemen had understood the laws 
of gaseous expansion. WILLIAM DONALDSON, 
June 7th. , 








Sm, —It seems to be the habit amongst a certain section of your 
correspondents to propound some elementary question in mathe- 
matical physics, as though they wished for information on the 
subject. If any good-natured person takes the trouble to answer 
them they immediately declare that he is quite wrong, and seize 
the opportunity to air their own peculiar notions on the subject, 
which you, Sir, with great forbearance, permit them todo. Some- 
times, as in the cases of ‘‘X. Y.” and ‘‘J. J.” this week, the latter 
process accompanies the former, and then the judicious are warned 
off from entering into a profitless controversy. It does not seem 
to occur to these gentlemen that the questions they raise have 
long been settled, and that the solutions are readily accessible to 
anyone who has the patience to read them and the brains to under- 
stand them. Thus some of your correspondents this week, who 
write at considerable length, put themselves out of court alto- 
gether by opining that tne rotation of the axis of a gyroscopic 
top is due to friction. Now, as Clifford said in a similar 
case, this is not an open question at all to science, it is 
only an open question to those who do not know any rigid 
dynamics, and who won’t learn any. ‘‘Student’s” letter of a 
fortnight ago seemed to be the genuine appeal of a painstaking if 
somewhat dull student in difficulties; so as the question was very 
simple, I was foolish enough to help him out. His reply shows 
that he has understood my letter as little as he has understood his 
text-book ; but he pounces, after the manner of his kind, on what 
he imagines to be a mistake of mine—there is no mistake at all— 
and then proceeds to air his ignorance. After all 1 am treated no 
worse than Maxwell. ‘‘ My difficulty was caused by Maxwell’s 
omitting to specify that the temperature of the substance was not 
to be rai by the addition of the heat.” Of course it was 
Maxwell’s fault; he ought to have anticipated a reader who 
had not the common sense to see that heat could not be added 
at temperature @ if the temperature rises during the process of 
adding it. When “Student” says that ‘‘a body in the same 
thermo-dynamic state can have an indefinite number of entropies,” 
he says “that which is not.” When he adds, ‘‘and can have the 
same entropy in an indefinite number of thermo-dynamic states,” 
he omits the important qualification that these states all correspond 
to points on the same adiabatic line. 

Very likely ‘‘Student” and Co. will consider this an abusive 
letter, and remind me that ‘‘abuse is not argument.” To this I 
can only reply in the words of the pot-bouse politician, ‘‘I am not 
a-arguing with you, I am only a-telling you.” It is no business of 
mine to clear away the fog in which ‘‘Student” has involved him- 
self, since I have not the honour to be his TUTOR, 

Wimbledon, June 6th. 


BRAKE HORSE-POWER. 


Srr,—The following isa proof of the method for determining 
the brake horse-power of an engine, proposed in my letter which 
appeared in your issue of the 20th May last, showing the con- 
ditions under which the method is applicable, and also the con- 
ditions where the usual method may be legitimately employed. I 
may here remark that the statement in my previous letter, that 
gravity is capable of impart- 
ing a certain amount of kinetic 
energy per second, is not to 
be understood that it can- 
not impart more than this, 
but that it can impart the 
amount named under the 

p| conditions of the problem 
considered, 
Suppose a weight of W 
Ib. on a rough plane to be connected by a cord to a second 
weight of P lb., which hangs vertically, the cord being 
without weight and passing over a pulley without friction ; 
the pulley being so placed that the plane can be moved with- 
out moving the pulley, while the pull of the cord is kept 
throughout parallel to the plane. Then if f= acceleration of the 
weights due to P, and u = the coefficient of friction, we get f = 
P-#W 
P+W 
uw W. This result, however, does not hold good except within certain 
limits when the plane is made to move instead of the weights, as 
will be shown hereafter. 

The weights P and W being connected as before, suppcse P 
greater than u W, then W will be pulled along the plane by P. If 
at any instant during this motion a motion be given to the plane 
in an opposite direction to that of the weights, then the motion of 
the plane will tend to retard the velocities of P and W. To show 
this fact experimentally, I suspend two weights connected by a 
piece of string so as to hang down on each side of a small fiy- 
wheel, one of the weights being sufficiently heavy to draw up the 
other when the wheel is prevented from turning. While the heavy 
weight is descending jel drawing up the other, J turn the wheel 
in an opposite direction to that of the heavy weight. This at once 
arrests the motion of the weight, and if I turn the wheel 
sufficiently rapidly the heavy weight is lifted up until it comes 
against the wheel. That this action should take place is by no 
means strange, but, on the contrary, quite in accordance with the 
laws of energy as now understood. For consider if in the figure 
the pulley had been fixed to the rough plane or plank, then when 
the plane was moved in the opposite direction to that of W along 
the plank, the —— of W with regard to any fixed point on 
the plane of the paper would remain unaltered, provided that 
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the velocity of the plank was numerically the same as that f 
W along the plank. By increasing the velocity of the plank the 
weight could be made to move in the direction of the plank’ 
motion. Hence we see that the movement of the plank wil] iv 
momentum to W in the direction of the plank’s motion,” Te 
weights W and P keep the same relative position with regard 4 
one another, because P also is moved with the same velocity as W 
in the direction of the motion of the plank. But when the pulley 
does not move with the plank, then the momentum given to W tn 
the plank must act against P, making its motion slower, stoppin 
it altogether, or raising it according to the velocity given to the 
plank. From the above considerations it follows that to keep the 
motion of W uniform, the plank must be given an acceleration 
equal to that which W is receiving in an opposite direction from 
the action of P. If the plank is moved with an uniform Velocity, 
’ 


this velocity must be half the acceleration due to P or f where / 
2 
Ww g as before. It also follows that if the periphery of 


the wheel to which the brake is applied exceeds f, the present 
method for calculating the horse-power is not legitimate, since p 


;/ must always be less than I 8 
9 


is in this case greater than » W; 5 


that in practice the velocity of the periphery of the wheel must 
be Jess than g for the present method to be applicable, 


The method given in my last letter for calculating the brake 
horse-power is, when put into general terms, 
g 


Horse-power = P x {, x 60, 
where P = suspended weight, and where yu W is less than P, 
This poy be proved as follows:—The work done in supporting a 
weight as P in the figure is analogous to keeping a weight from 
falling below a certain level by giving it a series of blows, For 
example :—Let a weight of W 1b. be prevented from falling below 
some fixed level by a series of weights of «lb. each impinging at 
certain intervals directly upwards against W. Then it is obvious 
that the work required is measured by the sum of work done on 
the weights x x, &c., to give them sufficient momentum at the 
moment of impact. Under these conditions W will oscillate up 
and down through some distance s feet. The velocity it would 
acquire in falling through s feet is ./29s, hence the momentum of 
W at each impact is W af zys. To destroy this momentum and 
give W a momentum of equa! value upwards, the momentum of ; 
must be four times that amount. Hence, if v= velocity of x, 


zv=4W J 293, 


r Jas 
and aa AW 2g: S Gone <Gi mar % (1) 


“ 
If ¢ = time taken by W to fall through s feet, then 
2¢=2 
N 
And the number of impacts per second will be 
aa | _ 
2¢ ~ 9 vy 2s ~ e /298 
q 


The kinetic energy of each weight x at impact is 3 E hence the 
g 


[9 = interval between impacts, 
g 


peo en ee 


work done per second is 7" x g_ 
29 2/26 
weg8 
substituting for x the value already found in (1), we get— 
ae J2gs ae g 
v 2g 2/298 
_i awe 

Where W is moving with any given velocity at the commence- 
ment of the operation considered, then W wv is the work required 
to keep that velocity constant, i.¢., to prevent acceleration. 

I have already shown, in the first part of this letter, that to 
keep the velocities of the weights uniform along the plane, its 
velocity—which corresponds with the velocities of x x, &c.—must 
be equal to half the acceleration due to the suspended weight, 


; putting this = X, and 





which in the case now under consideration is £. . Hence, 


v= 4 and .*.X=W-2., eee . (3). 


9 
{n applying this result to the case of a brake, W in the above 
expression represents the suspended weight P, and hence the work 


done per second = P x 5 , and the horse-power = P x 4 x 60. 


The expression x v in the problem represents the momentum lost 
by the fly-wheel at every instant, and is equal to the momentum 
given to the fly-wheel at each instant by the engine. C. E. B 

June Ist, 





A PROBLEM IN GYROSCOPES, 


Sir,—Mr. Sharp’s reply leaves the matter just where it was, 
and does not enlighten me inany way. Mr. Cox's letter I can 
understand, and his explanation appears to be rational, but it has 
the defect that nothing of the kind is to be found in the text 
books. Leaving him on one side for the moment let me deal with 
Mr. Napier’s explanation, which, however ingenious, also fails, 
in my opinion, as a solution of the problem. e, in common with 
Mr. Sharp, holds that stability is secured by the effort of the disc 
to revolve round a new axis. Every one says this and accepts 
the explanation as quite satisfactury. Let us suppose for a 
moment that the gyroscope did revolve round a new axis, why 
should the whole of its weight be transported to the central support ! 
Then Mr. Sharp’s notions about a couple are, to say the least, 
peculiar. The idea that the force of gravity acting downwards 
can be neutralised by the upward thrust of a post 10in. away 
from the centre of gravity, and only these two forces being in 
action, is simply absurd on the face of it. Where is the third force ! 
Let us take a front view of the gyroscope. 

Let A be the disc, B the effort of 
°e gravity, D the supporting post. Now, as 
¥ understand your correspondent, some 

force like C is brought to bear and 
hold the disc up while at the same 
time it propels it in the direction E; but 
inasmuch as the resistance to movement 
in the direction E is practically nil, as 
far as friction and inertia are concerned, 
there is nothing whatever to build up 
D a parallelogram of forces, and C cannot 
possibly hold up A against B. 

It is easy, however, to see that the 
resistance which the disc offers to being 
carried round in a horizontal circle is pre- 
cisely equal tothe resistance which it offersto being carried round ina 
vertical circle ; because, in either case, for a given angle of movement 
the deflection of the disc is thesame. Thus, then, it follows that if 

ravity tends to cause the disc to drop with a force of 101b. and 
ails, not less will cause the disc axis to describe a horizontal circle. 
Thus, then, we must have, according to Mr. Sharp, two forces ; the 
one gravity, producing vertical deflection, the other something else 
producing horizontal deflection, and they are at right angles to 
each other and equal ; and C can of course be drawn as a resultant. 
But I want to know what causes C, Where is it got from, what 
does the disc re-act against? Let us, however, suppose that we 
have got this. How is the whole weight of the gyroscope disc 
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‘found that the pressure of steam in the steam chest was greater 


June 10, 1892. 





THE ENGINEER. 
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—— 
transferred to the central support? On this point all your 
rrespondents but Mr. Cox are silent, 
rhe diagram--Fig. 1—conveys no idea to my mind at all. No 
doubt if a body, when revolving on one axis, has a certain impulse 
iven to it, it will revolve round another, which is the resultant of 
the two first-named axes, if it can, but in the case of the gyroscope 
it cannot. Is it because it cannot that it does not falldown? Is 
it because it does revolve round another axis by moving round the 
contra post that it does not falldown? Why should the — le 
to revolve round another axis transfer the whole weight ily, 
say 10in., to the central post? And lastly, am I to assume that 
there are now two distinct weights—of 10 1b. say—one pressing 
down on the central post, and the other resi somewhere in 
t 
Pr have spoken to many men supposed to be well up in apg 
who have always begun by assuring me that the principle of the 
gyroscope Was 80 simple they would make it clear to me in five 
minutes, and it has never taken one of them three minutes to get 
into a hopeless muddle. I read Professor Perry’s delightful book 
about tops with much pleasure; but he does not explain why a top 
stands up, much less a gyroscope. Perhaps after all Mr. Cox is 


ht. 
"e ondon, June 6th. TWIRLER, 





THE GREAT WESTERN RAILWAY. 


gir,—Your correspondent, Mr. Hyde Clarke, page 484, refers 
tothe narrow gauge as a ‘‘chance gauge of 4ft. 8hin.” It may 
therefore be of interest to call attention to the true origin of that 

uge. It has been asserted by some persons that the ‘‘ odd gin. 
was a mistake,” or ‘‘ to give extra play to the wheels.” 

Many years ago, namely, 1867, I found at the West Bridge 
station, Leicester, a large diagram, dated 1830, and several letters 
which had been the property of Mr. George Stephenson—a director 
of the Leicester and Swannington Company—showing very clearly 
the origin of the present gauge. The diagram showed first that 
the wooden-way introduced by Mr. Beaumont at Newcastle-upon- 
Tyne, about the year 1630, consisted of planks of wood nailed to 
cross sleepers, the outside width or gauge being 5ft., in order that 
the carts of that period could be run thereon. The cast iron 

Jate-way introduced at Colebrookdale, 1767, is next shown, the 
outside width of which was also 5ft. 

In 1789 Jessop introduced the edge rail and flanged wheel at 
Loughborough. He adhered to the gauge of 5ft. outside, and as 
bis rails were made lin. wide, the width of two rails, or 3hin., 
deducted from the 5ft. outside measurement, leaves the present 
4ft. Sin. gauge. Thus:— ie 

. in, 


Width of Mmoowtelde 2. cc cc co ce te ce oe oo & GD 
Width of two rails, ljin.each .. .. .. .. «2 «1 we O BF 
Leaving width between the rails .. .. 4 8} 


Thus it will be seen that the origin of the 4ft. 84in. gauge is due 
to the fact that in ancient times the outside measure was taken, 
whereas now we take the inside measurement, 

The Liverpool and Manchester, and Leicester and Swannington 
railways desired to use rails of 2}in. wide, with the result that 
they required an outside gauge of 5ft. lin., and their Acts state, 
“the distance between the outside edges of the rails of the said 
railway shall not be more than five feet and one inch.” At the 
laying of the Leicester and Swannington Railway in 1831-32 the 
plate ayers’ gauges showed only the outside 5ft. lin. measure, and 
it was not until 1843, when some rails wider than 3}in. were 
required, that the platelayers were provided with gauges to 
measure between the rails. 

With the di m above mentioned I also found a letter from 
Mr. George Stephenson to Mr. John Ellis, in reply to a question as 
to gauge for the Leicester and Swannington, | Canterbury and 
Whitstable lines, Stephenson wrote:—‘“ Make them all of the 
same width. Though they may be a long way apart now, depend 
upon it they will all be joined together some day.” 

CLEMENT E, Stretton, C.E, 

40, Saxe Coburg-street, Leicester, 

June 3rd. 








Srr,—On the 25th May, in your remarks on the alteration of 
gauge on the Great Western Railway, referring to the experi- 
ments made by Sir Daniel, then Mr. Gooch, in indicating the 
cylinders of the Great Britain engine, you say it was sometimes 


than that in the boiler. 

I was his assistant on one of these occasions, and it was 
arranged in this way:—Mr. Gooch’s recording indicator was fixed 
down between the left-hand cylinder cover and the front buffer 
beam, some pieces of board were fastened up from the buffer beam 
toa wooden rail that was tied across to the two front handrail 
pillars of the engine; these protected him and the indicator from 
the wind. A pressure gauge was fixed on to the front of the 
steam chest between the two cylinder covers. It was my duty to 
watch this instrument, and make a note of the pressure every 
time that a signal was given from the foot-plate by blowing the 
whistle and exhibiting a card with the number of the notch 
marked on it. Now, this was not an easy thing for me to do, as 
I bad to sit on the buffer beam in the centre over the draw hook, 
and hold on to the wooden rail above my head with one hand, 
putting my foot against the nozzle of the cylinder cock to prevent 
myself from being shaken or forced off the beam, as the pressure 
of the wind at high speeds was very great. In this position I 
could not use a note-book, having only one hand to spare, so when 
the signal was given I noted the notch and the pressure on the 
board at Mr. Gooch’s back, and copied them off afterwards. Two 
or three days after he came into the drawing-office and asked me 
if I were sure about the figures, as the pressures I gave were 
higher than those taken from a gauge fixed on the boiler. I felt 
uncomfortable about it, and went to the carpenter’s shop, and 
luckily found the piece of board with my figures still on it. This 
I showed to Mr. h. He looked at me with a quiet smile— 
be often see him smile—and said, ‘‘ Perhaps they were 
igher.” 

Gauges in those days were not so accurately made as they are 
now, e two gauges were of different makes, and I never saw 


them tested together. I have ever since wished I had. 
Norwood, June 4th. A. A. WICKENDEN. 
S1r,—The long boiler “ North Star,” illustrated in your last, is 


clearly identified by its number 12 as being the engine built for the 
Northern and Eastern Railway—now part of the Cambridge line 
of the Great Eastern—before its amalgamation with the tern 
Counties Railway. It had cylinders l4in. diameter by 20in. 
stroke, with driving wheels 54ft., and it was, J believe, the first 
engine made under Stephenson’s long boiler patent, which com- 
prised placing all the wheels in front of the fire box, and placing 
the slide valves vertically between the cylinders instead of on the 
top, as had been the | tag practice. It was built originally for 
the then 5ft. gauge of the line of that railway. I fitted her with 
a link motion about 1848, and the last I bh of her was that one 
of her cylinders burst in taking the North Woolwich train up the 
incline from Stratford Bridge to the main line sometime after I 
left the service of the Eastern Counties Railway. 

Sheffield, June 4th. EDWARD REYNOLDS. 


Sir,—Seeing there has been a little correspondence about 
Stephenson’s North Star, I have looked up the old lithograph from 
Which you produced your engraving, published in November, 1879. 
There is no date on it, but it states it was measured and drawn on 
stone by C. F. Cheffins, 9, Southampton-buildings, Holborn, who, if 
in existence, could perhaps furnish the date. Engines of that type 
were runuing forty years ago on the (ireat Eastern, then the Eastern 
Counties Railwa J. J, TYRRELL, 





ENGINEERS IN THE NAVY. 


Srr,—In your issue of May 13th there appeared a very strong 
leader concerning a dangerous experiment now being tried through- 
out her Majesty’s Navy, and I desire, with your permission, to make 
a few remarks uponit. The experiment is truly dangerous, and 
can only end in a most disastrous way to the efficient working of 
the complicated and costly machinery of our battleships. on- 
sidering the importance of the Navy in safeguarding our coasts in 
time of war, in addition to the duty imposed upon it of scouring 
foreign seas to keep the trade routes clear of hostile cruisers, so 
that the ships of our magnificent mercantile marine may pursue 
their way to and from these shores with a fair chance of safety, it 
is nothing short of a national crime to allow war vessels to proceed 
to sea with starved complements in the machinery department. 
This, however, is what the present Board of Admiralty are doing, 
and will continue to do, unless compelled by the voice of the 
country to provide adequate crews, Not long since the cry was 
for more ships, and now, thanks to popular opinion, there are 
plenty of ships, but the difficulty has arisen of finding men to man 
them. When the public, aroused to a sense of their insecurity 
through the lack of ships, gave through the House of Commons a 
mandate for the Government to start an extensive building pro- 
gramme, the Board of Admiralty, either through incapability or 
some blind fatuity, failed to realise the fact that an enormous 
addition to the list of effective vessels would require a corre- 
sponding addition to the personnel, and so until many of the 
ships ordered were nearly complete no steps were taken to 
obtain complements for them, Then strenuous and genuine 
efforts were made to grapple with the difficulty, and a 
recruiting party was sent to all the principal industrial centres in 
the kingdom to enlist recruits as engine-room artificers and stokers, 
but lamentably failed because the inducements offered were not 
good enough. For some reason or other, engine-room artificers 
are, as a class, very obnoxious to all purely executive naval officers ; 
and the Board of Admiralty, led by an officer who has actually 
seen a Lascar use an oil can, has hit upon the unhappy expedient 
of largely replacing this useful and absolutely indispensable body 
of men by stokers. In order to do this, stokers who have proved 
themselves handy men can now be rated chief stokers—a rating 
equivalent to that of chief petty officer—and thus be placed ona 
perfect level of equality with artificers. This has made the 
recruiting of stokers a wonderfully easy matter, and the concession 
is one that no right-minded man would object to, provided chief 
stokers were not intended to displace bond fide mechanics, But 
as matters now stand, all engineer officers are indignant, and loud 
in their protests against such a nefarious scheme being allowed to 
continue, because in their opinion the substitution of mere handy 
men for trained mechanics can have only one result—the impair- 
ment of the efficiency of the machinery over which they have con- 
trol, Anything which tends to impair the efficiency of a warship, 
even in the slightest degree, is a very serious matter for a country 
whose very existence depends upon its maritime supremacy. 
Looked upon in this light, ‘‘ A Dangerous Experiment” was the 
very best possible heading for your able leader, and you deserve the 
thanks of every citizen for bringing the matter so strongly before 
the public, 
Asanengineer officer I claim tospeak with some authority upon the 
subject, and tell you plainly that, if the scheme is persisted in, it will 
be next to impossible for officers to maintain their machinery at the 
present standard of efficiency. There must of necessity be less 
efficient supervision under way, and consequently defects, at first 
trivial, and which might be easily remedied if seen to in time, will 
develope into such magnitude that ships will be compelled to run 
into port to effect the necessary repairs. This means that vessels 
will be laid wp in a dockyard and overrun with workmen doing 
work which ought to and could be done by their own staffs if 
proper complements of trained men were allowed. Such a state 
of things may be permissible in times of peace for ships able at all 
times to fly to a dockyard, but on foreign stations a breakdown 
becomes a very serious matter. Every captain knows perfectly 
well that the longer a ship is kept free from ‘‘ outsiders ” the more 
efficient she becomes, because every member of the crew is kept in 
a perfect state of discipline, and takes a certain amount of pride 
in keeping his particular department clean and in good order, but 
the moment shore workmen set their foot on board, bringing in 
their train an enormous amount of filth and dirt, discipline and 
drills must to some extent be relaxed. The longer the workmen 
~ the less efficient the men become. 
hilst ships are in dockyard hands, their services are practically 
lost to the country, and when on active service their efficiency will 
be much reduced through this short-sighted policy, although the 
cost of keeping them in repair by extraneous aid will be greatly 
in excess of that required to keep the mechanical element up to 
its proper standard. 
It is strange that whilst France, fully alive to the important 
pape poe brought about by the introduction of modern machinery 
on all war vessels, is increasing the number of engineer officers and 
exacting a higher standard from the mechanicians, we should be 
doing just the opposite. In America, too, the Government find it 
necessary to increase the status of the engineer officers, and offer 
good inducements for trained mechanics toenterthe Navy. If our 
Admiralty would only put away their prejudice against the engi- 
neering branch in general, and follow the example of these two 
countries, there would be an end to the difficulty of getting good 
and trustworthy men to join her Majesty’s service, and we should 
= a _ battleships fully and efficiently manned. R.N. 
une 7th. 





UNITED STATES NAVAL ENGINEERS. 


Sir,—Is the statement on page 481 of your issue for 3rd June 
to the effect that the Naval Committee of the United States 
Senate had unanimously decided to pass the Bill conferring actual 
instead of relative rank on the engineers of the United States 
Navy, and gradually to increase their numbers in accordance with 
the development thereof, the latest phase of the question? 
After deciding in favour of the first pro 1, the jealousy of the 
line officers to both propositions, which had been smouldering 
broke out when the House Naval Committee heard arguments pro. 
and con. on the Bill to increase the efficiency of the engineer 
corps. The old line and staff questions were discussed anew. 
The line officers summoned to give evidence by the committee, 
asserted that conferring positive rank on staff officers would have 
the effect of breaking up discipline, tending to insubordination, 
and chaos generally, and that the proposed increase in the 
number of engineers was not necessary. The result was that 
consent for consideration of the Bill could not be obtained. It 
was ordered to lie over, with the understanding that both sides 
would be given an opportunity to file briefs with the committee. 
The chairman intimated that the committee would not pass the 
Bill providing for an increase of the corps, but he thought it highly 
important that the reduction at present going on sbould be 
arrested. C. P. 

Westminster, S.W., June 7th. 





ATLANTIC RACING. 


Sir,—A week or two ago a letter of mine, on the above subject, 
appeared in your columns, 
the Hamburg-American liner Fiirst Bismarck has made, I stated 
that she had lately run over a distance of 3143 miles from Sandy 
Hook to the Needles in 6 days 12 hours 3 minutes, being at the 


voyage had been 474 miles, 
making this latter statement, saying that I have ‘‘ quietly — 
one whole day in the performance of the Fiirst Bismarck,” and that 
her best day’s run was 503 miles, Anyone can see that your corre- 
spondent is mistaken, for everybody knows that the recorded east- 
ward day’s run is only 482 miles; and the Teutonic, on a voyage 


average rate of 20°14 knots ; and that the best day’s run on this 
4s correspondent now hauls me up for | sequent high velocity, and to find a ‘‘fulcrum” in the water of 


reason is, that on eastward trips the daysare less than twenty-four 
hours, whereas on westward trips they are more—as most people 
know. The run of 503 miles which the Fiirst Bismarck recently 
made was on her fastest westward e, which occupied 
6 days 11 hours 44 minutes. This is shorter than her best eastward 
trip ; but owing to the distance being not nearly so great, the mean 
speed was much below that of the homeward passage. Indeed, the 
distance covered on the homeward trip is the greatest the vessel 
ever took, her longest previous being 3114 miles in the same month 
last year ; and this was also on a homeward passage. Somehow the 
distance covered when the vessels are coming home is generally 
greater than when going out. 

The shortest homeward course the Fiirst Bismarck has taken is 
3042 miles. Her longest outward has been 3086 and 3088 miles 
in May and June last year respectively. The shortest outward was 
3055 miles in the autumn. The distance she covered on this 
latest outward voyage has not been published, but taking it at 
3090 miles, or greater than the previous longest distance she took 
in the same season, we find that her average speed would only be 
about 19°8 knots. I may inform your correspondent that the reason 
why I mentioned the Fiirst Bismarck’s fastest eastward day’s run 
at all was to show that although her passage was above the City of 
New York’s best in point of average speed, yet that vessel still 
held the record day’s run eastward, the German boat only coming 
within eight miles of it. 

If you can kindly give me further space, I think it will interest 
your readers to have the details of the fastest passages of the 
above two steamers :— 


First Bismarck. 


City of New York. 
Passed Sandy Hook, 3.7 p.m., 


Passed Sandy Hook, 11.30 a.m., 


Thursday, May 5th. Wednesday, May 18th. 
miles. miles. 
Run to Friday noon .. .. 394 | Run to Thursday noon -. 458 
» Saturday,, .. .. 460 » Friday ai) ix (onl. 
rere | » Seturday ,, -. .. 410 
9 monday . «- «- 420 oo MG ns xe te, GS 
» Tuesday ,, aa 00 Mam Saree 
x» Wednesday noon .. 474 », Tuesday, 24th,noon 475 
To the Needles, Thursda To Daunt’s Rock lightship, 
12th, 8.10 a m. ws xe 4.50 p.m. . ae Ode 
Total 3143 Total 2896 





Passage, € days 12 hours 3 minutes. | Passage, 6days Ohours 20 minutes. 
Average speed, 20°14 knots. | Average speed, 20 065 knots. 


It will be noticed that the City of New York increased in speed 
every day ; whilst the Fiirst Bismarck seems to have dropped in 
speed a little on one occasion. Taking the five days of each 
vessel in the open sea, the Inman liner traversed 2357 miles against 
the German boat’s 2348. Something seems to have retarded the 
speed of the former vessel at the finish, for in about 4 hours 50 
minutes she only traversed eighty-one miles, Had her speed here 
been in keeping with the speed she maintained during the previous 
art of the voyage, I believe she would have ‘‘ licked ” the Fiirst 
ig Just here it may be worth mentioning that on the 
eastward trip of the New York just preceding the above she main- 
tained 19°954 knots; and for 1082 miles out of the 2896 she 
covered on that occasion, her average speed was actually 20°53 
knots, the time taken being 52°68 hours, The first part of this 
distance was a day’s run of 466 miles, made in 23 hours 16 minutes, 
the average speed thus being 20°03 knots. Next came 482 miles— 
the record eastward—in 23 hours 10 minutes, average 20°81 knots; 
and, lastly, 134 miles to Queenstown, in 6 hours 15 minutes, 
average 21°44 knots. Thus the City of New York has made two 
consecutive eastward voyages together averaging 20 knots—19-95 
knots for the first and 20-06 for the second. The Fiirst Bismarck’s 
best passage previous to her latest was also an eastward one, at 
the average rate of 19°78 knots. Taking it with the last—20-14 
knots—the average of the two is only 19°96 knots, against the City 
of New York’s 20 knots; and the former vessel’s passages are not 
even consecutive. 
It was since I wrote my former letter that the City of New York 
made her 20 knot trip, so that now five vessels have maintained 
20 knots across the ocean; not four, as 1 then stated. Instead of 
now being equal to a passage of 5 days 19 hours 10 minutes over 
a course of 2777 miles, as she appears in the table given in my 
former letter, she is equal to a time of 5 days 18 hours 24 minutes 
over that distance. Thus the Fiirst Bismarck—equal to 5 days 
17 hours 53 minutes—which before was an hour and seventeen 
minutes ahead of the City of New York, is now only half an hour 
in front; and the Inman boat, instead of being 2 hours 13 minutes 
above the next vessel on the list, the Etruria—equal to a passage 
of 5 days 21 hours 23 minutes—is now 2 hours 59 minutes faster 
than the present crack Cunarder. 

The general understanding about the two new Cunarders, which 
are to be out before twelve months have elapsed, seems to be that 
they will reach a mean speed of 21 knots in crossing the Atlantic. 
This should bring them from Roche’s Point to Sandy Hook, over 
the direct course of 2777 miles, in 5 days 12} hours. They will 
probably do 22 knots, if not more, on trial. RoUMANIA, 

June 4th. 





HYDRAULIC OR JET PROPULSION. 


Sir,—By further experiments with my new method of propelling 
vessels hydraulically, I have found that the real propelling power 
is the reaction of the nozzle pressure against a point inside the 
conduit and opposite to the nozzle, and that whatever such pres- 
sure amounts to in pounds per square inch on the nozzle area, that 
pressure only will be the entire propelling force of the vessel. 

If, for instance, the area of the nozzle is three square inches, 
and the pressure 500 1b. to the square inch, then 1500 lb. pressure 
will be the total available propelling force, and will propel the 
vessel just as rapidly as that number of pounds suspended over a 

ulley and falling into space would draw her, but no faster. 
Tecuans at nozzles and in pipes is generally obtained by contract- 
ing such nozzles, thus offering great resistance to the water within 
the conduit towards being forced out by the water forced into the 
conduit by the pump, or other water-forcing device. The object 
of my invention is to obtain the same high pressure per square 
inch at the nozzle, without, however, materially contracting the 
same, and by getting the requisite resistance to the water forced 
in by the pump, through the suddenness and short duration of 
contact of the water pressed to the outlets against the water of 
floatation, which suddenness and short duration of contact is 
cbtained by causing two or more outlets connected with the 
extremity of a rotating discharge pipe to be rapidly rotated 
around a common axis, 

As water cannot acquire velocity suddenly—substantiated by Mr. 
R. E. Froude—and as the action of pressure of the water forced 
to the outlets is of such short duration against any one point of 
the water of floatation as to move it, the latter will offer enormous 
resistance to the force exerted by the pump, and thereby increase 
the hydraulic pressure within the conduit and at the nozzle, with- 
out materially contracting the latter. What a difference this 
makes in the propelling force, the following illustration will show : 
Dr. W. M. Jackson, of New York, experimented in the latter 

rt of the year 1890 with a vessel which he had named the 
Gestation. The vessel had a length of 106ft. and 23ft. beam, and 
a little over 4ft. draught, her displacement being about 110 tons. 


In referring to the most rapid voyage | She was propelled by a 44in. Worthington pumping engine, dis- 


charging a single jet in a straight line astern of three-quarters of 

an inch diameter, the calculated nozzle pressure being 2000 lb. 

to the square inch, and the velocity of the jet 609ft. per second. 
Dr. Jackson’s idea was to obtain a jet of great rigidity, and con- 


floatation outside of the nozzle for reaction,and thus push the 
vessel onward. Of course in this he was greatly mistaken, as the 
speed the Evolution did realise was only a little over 10 knots an 
hour, instead of the 35 knots he expected to realise. He did not 
get a nozzle pressure at his three-quarters of an inch nozzle of 








Stamp End Works, Lincoln, June 7th. 


averaging 20°212 knots, did not on any day exceed 481 miles, The 


more than 1000 1b. to the square inch, and it only propelled 
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her as rapidly as that number of pounds, suspended over a pulley, 
and falling in space, would draw her, but no faster. 

Now, by means of my patent apparatus, the same pressure of, 
we will say, 20001b. to the square inch could have been maintained 
with a nozzle area of seven square inches, which would have given 
a propelling force—after allowing for friction—of nearly 14,000 lb., 
or fourteen times greater than Dr. Jackson was able to get by his 
method, and the vessel would have been propelled at the rate of 
over 35 knots an hour, other things equal. 

Hydraulic or jet propulsion, properly applied—but not on Dr. 
Jackson’s, Ruthven’s, Professor Fleisher's, or Thornycroft’s theory 
—must eventually supplant the screw propeller and the paddle- 
wheel wherever speed and economy are estimated at their full 
importance and intrinsic value. 

The open screw propeller is, after all, nothing else but an 
hydraulic water-forcing device, but owing to its being open no 
great pressure can be concentrated within its disc; and in order to 
get results with small pressures to the square inch, large areas 
have to be acted upon and large volumes of water have to be 
moved, which again results in large frictional resistances absorbing 
the greater part of the power. To those who properly understand 
the action of the so-called screw, ‘‘negative slip” is no longer a 
mystery; but as I am not now dealing with the action of the 
screw, I will not further dwell on the subject. 

De Keyser’s Royal Hotel, E.C., ALEXANDER VOGELSANG. 

June 8th. 





WROUGHT IRON IN THE CUPOLA, 


Sir,—I would be obliged to any of the numerous readers of your 
valuable paper for information regarding English foundry practice 
in the matter of adding wrought iron scrap to cast iron pig and 
scrap in the cupola. In English practice is this ever done? From 
what I have seen, all wrought iron scrap was carefully picked out 
of the cast iron scrap heap to prevent its getting into the cupola. 
Yet I have been told that at least two neighbouring foundry fore- 
men do occasionally add wrought iron scrap to the metal in their 
cupolas, with what result or for what reason I have so far been 
unable to find out, but would very much like toknow. Seeing 
that pure wrought iron does not melt to fluidity, I have hitherto 
been under the impression that malleable iron, if put in the 
cupola with cast iron, would either burn away—as when over- 
heated in a blacksmith’s forge—or, if any of it did run down with 
the fluid cast iron, it would only become mixed in a mechanical 
way with the cast iron, and likely spoil the casting instead of 
forming another grade—hard or soft—of metal. 

I do not include in the above the practice of throwing a handful 
of malleable iron borings in a ladle of molten cast iron, and of 
re-melting afterwards. No books I have read on foundry practice or 
mixing of metals mention the addition of malleable iron to cast 
in the cupola. Claude Wyllie, in his ‘Iron Foundry,” says he 
never heard of it. However, when our own neighbours do so, 
cognisance must be taken of it. 

I trust the information asked for will be given, for the expense 
of experiments cannot be afforded by a CoREBOX. 

India, May 18th. 


[Attempts to toughen castings by the addition of wrought iron 
scrap have often been made. In the cupola these have never 
answered, but we believe that in an air furnace a certain amount 
of snecess has been attained, but we possess no precise information 
on the subject. If we are not mistaken, a patent was secured for 
dealing with wrought iron tin-plate scrap in this way by Mr. 
Onions, of Staffordshire, some twenty years ago.—Eb. E.] 











NIAGARA. 
ProFEssoR G. FORBES, in an interesting letter to the Times, 
says :—‘* When an astronomer wishes to give an idea of the distance 


of the stars, he begins with what is near and intelligible. He 
takes the case of the railway trains that go at sixty miles an hour, 
and he says that it would take 4000 hours to travel to the moon, 
and so he goes on bysteps. At the spot where I dreamt my dream 
eight years ago I was looking at a small portion cut off by a small 
island from the American Fall, perhaps a hundredth part of it, 
and the American Fall passes, perhaps, one-fifth of the water 
passed by the Horseshoe Fall, and following the astronomers, by 
dealing with the little bit which I was able directly to realise, I 
was more able to grasp the total power developed at this little 
spot on the earth. It was not then impossible to believe that 
four and a-half million horse - power were being develo in 
the falls, or, as Sir William Siemens put it, the equivalent of 
all the steam power used in the a As a plain fact, if it 
takes on an average 4 lb. of coal to generate l-horse power 
for an hour, this water power is the equivalent of 15,000,000 tons 
of coal perannum. But I was struck, not so much by the volume 
of water that was shooting down as by the immensity of the power 
of heat which is able to evaporate and carry to the great lakes by 
the winds a volume of water equal to that which I was able to see 
was passing. I then realised that this is the most gigantic con- 
densing steam engine in the world of 4}-million-horse power. 
Tbe power in the falls acts as a furnace; the mass-velocity of 
the water acquired by the fall is arrested, and converted by fluid 
friction into molecular velocity, which is heat ; the lower river and 
the ocean ferm the boiler from which the heated water evapo- 
rates ; the wind is the engine by which the stream is carried to 
the condensers, which are the great lakes. The work done is the 
work of raising a thousand million pounds weight of steam from 
the lower river and ocean to be eventually deposited in the upper 
lakes every minute of time—not necessarily the same atoms of 
steam, but their equivalent.” 

He then goes on to speak of the work being done in the direc- 
tion of utilising this power: ‘‘ More than a mile above the falls a 
canal has been cut 1500ft. long at right angles to the river. A 
vertical shaft 140ft. deep is being sunk, and from the lower level a 
tunnel 28ft. high, and 18ft. wide, and 6700ft. long has been carried 
at a slope of 7 per 1000, to issue at the foot of the cliffs below 
the falls, just under the suspension bridge. This work is all nearly 
completed. The lining of the tunnel with four courses of bricks 
is going on at the rate of 100,000 a day, and this rate is about to 
be increased. The turbines are in hand. Part of the 
power is to be used in factories now being built directly 
over shafts, and we are now preparing for the electrical 
transmission of power. In a year’s time it is probable that 
the city of Niagara Falls will be lighted by this power and the 
street electric railways worked by it. Factories are being erected 
on the vast extent of land owned by the company which has a 
perpetual right to use this power over five miles of river frontage 
from a little above the falls upwards. Already 30 acres of land 
have been reclaimed by the company from the river, and the river 
is about to be deepened in front of their wharves. A railway, five 
miles long, all passing through the company’s land, is in hand to 
connect the three lines of railway with the principal factories on the 
company’s property. This will eventually be worked by an 
electric locomotive. Streets have been laid out anda part has been 
laid aside for operatives’ cottages. 

‘It may be that what I have already written may convince 
many of the enormous character of this undertaking. But the 
importance of the company’s transactions has been only half told. 
They have lately acquired from Canada the exclusive right to use 
land in the Victoria Park for the same purpose for 100 years. The 
river above the Horseshoe Fall on the Ceontinn side has a branch 
going round Cedar Island. The power-house can be built here. 
Enough water can be brought through the branch to utilise 
250,000-horse power, and the tunnel from the bottom of the shaft 
to the very base of the fall will be only about 800ft. long. This 
franchise is a most valuable addition to the powers possessed by 


the company on the other side. 





THE INSTITUTION OF CIVIL ENGINEERS. 


Tue Annual General Meeting was held on Tuesday, the 31st of 
May, 1892, Mr. H. Hayter, vice-president, being in the chair, in 
the absence, from indisposition, of Mr. Berkley, president. 

The Report of the Council for the session 1891-92 commenced 
by stating that the objects of the Institution were so widely 
known, had been so frequently referred to, and appeared to be so 
largely appreciated, that they might be passed over without 
comment. The constitution had remained unchanged since the 
2nd of December, 1878, when the class of Associates was divided 
into two groups—one being civil engineers, to whom corporate 
privileges were granted, and who were distinguished by the title 
* Associate Members,” the other being non-corporate Associates, 
described as ‘‘ persons able, from their cor with sci or 
the arts, or otherwise, to advance professional knowledge.” 

The Council had carefully guarded the admission of new 
members to every class, and the qualifications of all candidates had 
been subjected to rigid scrutiny. It was believed that a strict 
inquiry into each candidate’s career was better than any system of 
examination. Members were again urged not to attach their 
names to the recommendation of any one for election or for 
transfer, unless thoroughly satisfied that the candidate was in all 
respects, professionally and socially, eligible. With regard to the 
changes in the roll of the Institution, it was stated that fifty-nine 
Associate Members had been transferred to the class of Member, 
and that there had been elected three Honorary Members, twenty- 
eight Members, 324 Associate Members, and seven Associates, 
while four Associate Members had been restored to the register. 
These additions altogether amounted to 266. After deducting 145 
names from deaths, resignations and erasures, there was an increase 
of 221, bringing up the total number on the register to 5371, as 
against 5150 at the corresponding date last year. This enumera- 
tion was irrespective of the students, of whom 200 had been 
admitted during the year, as against 166 for the previous twelve 
months; but during this period, 106 students had become 
Associate Members, and 140 had disappeared from the list, so that 
the number now on the books was only 868, whereas last year the 
number was 914. Thus, including students, the total number on 
the books was now 6239, as against 6064 twelve months ago. 

During the financial year ending the 31st of March, 1892, the 
receipts amounted to:—Income, £20,070 17s. 3d.; capital, 
£5186 7s.; and trust-funds, £930 19s. 8d., making a total of 
£26,188 3s. 1ld., as compared with £24,274 8s. lld. for the 
previous twelve months. The disbursements were :—General 
expenditure, £15,038 14s. 6d.; capital, £7497 5s. 3d., and trust- 
funds, £821 1s. 5d., together £23,357 1s. 2d. Capital expenditure 
extraordinary amounted to £1612 13s. 9d., mainly for the purchase 
of the lease of No. 27, Great George-street, against which there 
was a set-off for rents of £251 5s., whilst there had been transferred 
from the current receipts £1361 8s. 9d. to effect a balance. The 
purchase of the lease of No. 27, Great George-street, was deemed 
advisable having regard to the question of re-building, still under 
consideration. The capital receipts included a bequest of £500, 
free of legacy duty, under the will of Sir Jobn Hawkshaw, which, 
although unconditional, had been added to capital. These 
several receipts had been invested in debenture stocks of British 
railway companies, of the nominal! or par value of £7000. The 
balances to the credit of the Institution at the beginning and at 
the end of the financial year were respectively £6755 2s, 8d. and 
£8224 16s, 8d. 

Allusion had been made on several occasions to the fact that, 
as the Corporation included all classes of civil engineers, it 
must be expected that the ‘‘ Minutes of Proceedings” would be 
gradually modified and developed, so as to meet the wants of its 
more diversified membership. Having regard to these considera- 
tions, it would be found that in constructive engineering five papers 
have been read. Two of these—‘‘The Bishop Rock Lighthouses,” 
by Mr. W. T. Douglass, and ‘‘The Illumination by Gas of Tory 
Island Lighthouse,” by Mr. D. C. Salmond—referred to sea coast 
works of supreme importance to every maritime nation. The three 
communications on ‘Portland Cement” and on “ Portland 
Cement Concrete,” by Messrs. Bamber, Carey, and Smith, related 
to a material fast becoming indispensable to the constructive engi- 
neer. Two papers directly connected with municipal engineering 
were submitted for discussion, namely, on ‘‘ The Sale of Water by 
Meter in Berlin,” by Mr. Henry Gill, and on ‘‘ The Sewage Farms 
of Berlin,” by Mr. H. Alfred Roechling. Both bore witness to 
the advanced condition of sanitary matters in the capital of the 
German Empire. The elaborate paper by Mr. Alex. R. Binnie 
‘*On Mean or Average Annual Rainfall,” must also be classed with 
this branch of engineering, as referring to one of the data upon 
which the waterworks engineer based his calculations. Mining 
and metallurgical engineering were represented by the paper on 
**Gold-quartz Reduction,” by Mr. A. H. Curtis. As the modern 
processes of ore-reduction were accomplished by the aid of 
machinery, the efficient conduct of the operations was directly 
dependent upon the engineer. In regard to mechanical engineer- 
ing, the memoir on ‘“‘ Weighing Machines,” by Mr. Wilfrid Airy, 
opened up entirely new ground, while that on “‘ Petroleum Engines,” 
by Professor W. C. Unwin, was mainly an exhaustive study of a 
particular machine. Electrical engineering was represented by 
a paper on ‘Electrical Measuring Instruments,” by Mr. James 
Swinburne. Finally, reference was made to some questions of 
importance belonging primarily to the domain of physics, and which 
required to be attentively studied by engineers; especially was 
this the case in respect to the operations connected with the 
measurement of light and heat, dealt with in the papers by 
Mr. A. P. Trotter on ‘The Distribution and Measurement of 
Illumination,” and Professor W. C. Roberts-Austen on ‘‘The 
Measurement of High Temperatures.” 

To the authors of some of the above communications the Council 
had had pleasure in making the following awards:—A George 
Stephenson Medal and a Telford Premium to Mr, Alex. R. Binnie; 
Telford Medals and Telford Premiums to Mr, A. P. Trotter and 
Mr. W. T. Douglass; and Telford Premiums to Messrs, H. Alfred 
Roechling, A. H. Curtis, W. Airy, H. Gill, and Professor W. C. 
Roberts-Austen. 

Among the papers which had been deemed suitable for printing 
without being discussed, those of Mr. F. Fox on ‘‘ The Hawarden 
Bridge,” and Mr. Alfred W. Szlumper on ‘‘The Widening and 
Improvement Works of the London and South-Western Railway,” 
belonged strictly to constructive engineering; closely related were 
“The Building Stones of Great Britain: their Crushing Strength 
and other Properties,” by Professor T. H. Beare; ‘‘ Stresses and 
Deflections in Braced Girders,” by Mr. A. D. Stewart; and 
‘* Practical Astronomy as applied to Land Surveying,” by Mr. R. 
H. B. Downes. The description of ‘‘The Nagpur Waterworks 
Extension,” by Mr. E. Penny, and of ‘“‘The Southampton Water- 
works,” by Mr. W. Matthews, affected the municipal engineer ; 
while mechanical and electrical engineering were respectively dealt 
with in the papers by Professor W. C. Unwin, on ‘‘ The Trans- 
mission and Distribution of Power from Central Stations by 
Compressed Air,” and Dr, C, P. Sheibner, on ‘‘ The Florence and 
Fiesole Electric Railway.” 

In respect of these communications, Telford Medals and Telford 
Premiums had been adjudged to Messrs. F, Fox and Alfred W. 
Szlumper; and Telford Premiums to Messrs. Sheibner, T. H. 
Beare, W. C. Unwin, E. Penny, A. D. Stewart, R. H. B. Downes, 
and W. Matthews. 

The Howard Quinquennial Prize had been awarded to Sir Isaac 
Lowthian Bell, Bart., F.R.S., M. Inst. C.E., for his treatise on 
“*The Principles Involved in the Manufacture of Iron and Steel.” 

The papers read at supplemental meetings of students had 
shown in nearly every case evidence of having been prepared with 
care. Three, at least, were of high merit and, with four others 
above the average, had been deemed worthy of publication, either 
in whole or in part, in the ‘‘ Minutes of Proceedings.” For the 
seven papers above referred to, the Council had had satisfaction in 











—<————<—<—: 
awarding—the Miller Scholarship to Mr. H. B. Ransom 
paper on ‘*Fly-wheels and Governors,” and Miller P 
fessrs. C. H. Wordingham, E. L. 
field, J. B, Ball, and R. J. Durley. 

Understanding that there was a dearth of professional men ; 
the Engineer Volunteer Corps, the Council expressed the : = 
that young civil engineers, whose education rendered them 7 
liarly fitted to fill the vacancies and to be of service to 4h 
country, would come forward in larger numbers than appeared t, 
be the case at present, so as to prepare themselves by the necessa; s 
military training to give their aid in any national emergency, : 

The report having, after discussion, eax adopted, cordial vote 
of thanks were — to the president, to the vice-presidents 4 
the members of Council, to the auditors, and to the secretaries aa 
staff. 

The scrutineers, to whom a vote of thanks was passed by acel 
mation, announced that the following gentlemen had been duly 
elected to serve on the Council for the ensuing year :—President, 
Harrison Hayter ; Vice-Presidents, Alfred Giles, M.P., Sir Robert 
Rawlinson, K.C.B,, Sir Benjamin Baker, K.C.M.G., LL.D., F.R.g 
and Sir Jas, N. Douglass, F.R.S.; other members -of Counci] W 
Anderson, D.C.L., F.R.S., J. Wolfe Barry, Alex. R. Binnie E ry 
Cowper, Sir Douglas Fox, J. C. Hawkshaw, M.A., Charles Hawk, 
sley, Sir Bradford Leslie, K.C.1.E., George Fosbery Lyster 


for his 
Hill, D, Carnegie, G, H. Shoe 


a 
Mansergh, Sir Guildford L. Molesworth, K.C.I.E., W. H. Pree. 
F.R.S., Sir Edward J. Reed, K.C.B., F.RS., M.P., Williee 


Shelford, and Francis W. Webb. 








LAUNCHES AND TRIAL TRIPS, 


The steamship Venus, built by Messrs. Wm. Gray and Co,, for 
Captain H. Schmidt, of Flensburg, has just had her trial in 
Hartlepool Bay. Her length is 239ft.; breadth, 34ft.; depth 
16ft. hin. Her equipment is of the most improved description, 
and she is a fine, handy steamer built to Lloyd’s highest class. 
Her engines are of the triple-expansion type, built by the Central 
Marine Engine Works of W. Grayand Co., the cylinders being 164in, 
26in., and 44in., with a piston stroke of 33in., and there is one 
large steel boiler working at a pressure of 160 1b. per square inch, 
The log having been thrown overboard and the engines put full 
speed ahead, all tanks being full, the vessel attained a speed of 
104 knots, which was considered highly satisfactory by those on 
board. 

Messrs. Blackwood and Gordon, engineers and shipbuilders 
Port Glasgow, launched on June Sth, at high water, a handsome 
steel paddle passenger steamer, to the order of Messrs, the 
Algeciras (Gibraltar) Railway Company, London, for the ferry 
service between Algeciras and Gibraltar, The vessel has been 
built under special survey to the requirements of the Board of 
Trade and Lloyd’s. Her dimensions are :—Length over all, 122ft,; 
breadth, 18ft. 6in.; depth moulded, 8ft. lin.; with engines of the 
diagonal two-cylinder compound surface condensing type. Dia- 
meter of cylinders, 20in. and 34in. by 36in. stroke, being supplied 
by steam from a multitubular boiler designed for a working 
pressure of 1101]b. per square inch. The vessel on leaving the 
ways was named the Elvira by Mrs, Purvis, During construction 
she has been under the superintendence of Mr. Trewent, M.A,, 
London. Immediately after the launch the vessel was taken into 
the builders’ dock alongside the yard to receive her machinery, 
which is being constructed by the same firm. 

Messrs. Wm. Simons and Co., of Renfrew, launched last week a 
large and very powerful steel twin screw hopper dredger to the order 
of the Russian Government. It has a capacity to carry 1000 tons 
of dredgings and the buckets are of ample capacity to raise 1000 tons 
of free soil per hour. There are two sets of buckets, 25 cubic feet 
and 11 cubic feet capacity respectively, the former for dealing with 
soft material, and when hard material is to be dredged these can 
be speedily removed and replaced by the emaller ones. Steel 
ripping picks for disintegrating hard material can be substituted 
for, say, every second or third bucket. The upper end of the bucket 
ladder is fitted with an improved arrangement to recoil when the 
buckets encounter rock or large boulder stones in an exposed sea 
way. Improved friction dredging appliances are fitted to the main 
dredging gear and also to the ladder hoisting and lowering gear, to 
slip when meeting with excessive strains and thereby prevent 
damage. In addition to its chain of steel buckets, it is provided 
with a centrifugal suction pump which will raise at least 500 tons 
of sand in the same time. This dredger works to a depth of 36ft. 
of water. It hastwo pairs of compound surface condensing engines 
of 1000 indicated horse-power collectively, each driving its own 
propeller. ‘T'wo steel boilers of 100lb. working pressure supply 
the steam. The propelling engines are fitted with steam and hand 
starting gear. For handling the mooring chains powerful inde- 
pendent steam winches are fixed at the bow and stern, each having 
tbree chain barrels adapted for working simultaneously or sepa- 
rately as required. The hopper doors are also worked by steam 
and hand lifting gear. Twocranes and steam appliances control 
the movements of the lower ends of the bucket ladder and the 
suction pipe. The ladder hoist consists of twelve steel a and 
pulleys suspended from the shears: the hoist barrel is driven by inde- 
pendent steam engines with friction brake, and controlled by hand 
levers on the deck. Steam and hand steering gear is provided on 
the bridge. The dredger is lighted throughout by electricity. 
Commodious and well-lighted cabins are provided for the officers 
and crew; in these special heating arrangements have been provided 
for their comfort in cold weather. The hull is divided into nine 
water-tight compartments. As customary with the builders, this 
dredger was launched complete with its engines, boilers, and 
gearing fitted in position, and in a few days after preliminary trials 
on the Clyde it will proceed to Libau, where it is to be employed in 
connection with the extensive harbour improvements there. 
Messrs. Wm. Simons and Co, have also in an advanced stage of 
completion a powerful suction pump hopper dredger for the same 
Government. Messrs. Wm. Simons and Co., of Renfrew, have 
received along with several other new orders, one for a scrow 
hopper dredger for the Harrington Harbour Board. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


THE Midland iron trade is sharing in the restoratiou of confidence 
which in most of the ironmaking districts of the kingdom is 
beginning to follow upon the settlement of the Durham strike. 
Although some little benefit has been gained in this district, 
mostly of an artificial nature, through the scarcity of Northern 
coal and iron, yet this advantage has been counterbalanced by the 
ill effects which in other ways have been caused by the stoppage of 
Northern trade. Hence the opinion was freely expressed on 
‘Change this—Thursday—afternoon in Birmingham, and also in 
Wolverhampton yesterday, that the conclusion of the twelve 
weeks’ struggle cannot be regarded otherwise than as a decided 
oon. 

It is recognised that some time must elapse before the markets 
can right themselves completely, but the belief is expressed in this 
district that a recovery to the position occupied before the strike 
commenced can only be a matter of time. The hope is also 
entertained that we may get a little beyond the situation which 
was occupied when the dispute began, and that the remainder of 
the summer may be more satisfactory to iron and steel manufac- 
turers than the year has teen up to the present. It is pointed 
out as affording some ground for this anticipation that the curtail- 
ment of production, owing to the Northern strike, and also to the 
Whitsuntide holidays, will ge lead to a quickening of 
activity in the immediate future. Whether, however, this will in 
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its turn lead to over-production—and more especially in the coal 
trade—it is, ay as yet too early to venture to prerhew but 
it is well to take heed of the warnings of those whose apprehen- 
sions tend in this direction. 

The course of trade must to a great extent depend upon the 
shipping demand, and the position of our leading ong markets 
continues to be watched with interest, and even anxiety, by Midland 
iron and steel masters, — : : aoe 

At the moment there is not much doing at the various district 
works, operations in many cases havin n only just recom- 
menced after the holidays, and in other instances the works 
remaining still closed. In times of yood trade the Whitsuntide 
suspension has in some years been short, and the mills and forges 
have been re-started earlier than usual. Such, however, has not 
been the case this year, for the state of the demand has not been 
such as to warrant this course. Indeed, if anything, the holidays 
have been prolonged somewhat beyond the normal average. 

Marked bars continue to be quoted £8. Sheets, singles, are 
£6 17s, 6d. to £7 ; doubles, £7 to £7 5s.; and trebles, ET M70 6d. 
to £8. For galvanised corrugated descriptions demand continues 

uiet, and the average quotations continue about £11 10s. for 
4 gauge f.o.b. Liverpool in bundles. Sellers of hoops are 
asking £6 10s, to £6 12s, 6d., and common strip is about 10s, 


ess. 
; Deliveries of pig iron under old contracts will soon be con- 
cluded, and sellers are hoping to do new business at somewhat 
igher values than previously, but consumers, on the other hand, 
int to the general downward tendency of the fuel and raw 
material market, and declare that they cannot afford to pay any 
igher rates than those which have lately ruled. 
taffordshire cinder sorts are about 37s. 6d.; part mines, 44s. 6d.; 
hot-air, all mines, 62s. 6d. to 658; and cold-air, all mines, 
95s, to 100s. 

The engineering and machinery trades of Birmingham and the 
district are fairly active for this time of the year, and a 
business is being done in machinery designed to meet the wants of 
japanners, and other manufacturers engaged in local industries. 

Resolutions — overtime, and also ge juvenile labour, 
were passed on Easter Monday at the annual conference of repre- 
sentatives of the National Society of Amalgamated Brassworkers, 
when there were present twenty Birmingham delegates to meet an 
equal number from Wolverhampton, Sheffield, Leeds, Bradford, 
Rotherham, Halifax, London, and other towns, 

A matter of considerable importance to mineral owners in this 
district came before the Newcastle-under-Lyne County Court on 
Tuesday, when his Honour, Judge Jordan, gave judgment in an 
action brought under the Employers’ Liability Act by Mary Jane 
Hall and her children against the Midland Coal, Coke, and Iron 
Company, to recover damages for loss sustained in consequence of 
the death of George Hall, who was killed, with nine other men, 
by an explosion at the Sladderhill Pit of the Apeldale Colliery, 
on the 2nd of April, 1891. The hearing of the case occupied the 
attention of the Court for about eight days, and the judge took 
time to ider his decisi It was contended that the plaintiffs 
were entitled to recover on the following i. . viz., that 
the explosion was caused by the firing of a shot of gelig- 
nite without inserting the cartridge in a bag filled with 
water, it being practically admitted tbat this was the most 
prudent mode of firing a gelignite shot; that the place where 
the shot was fired being dry and dusty, the defendants had neg- 
lected the statutory duty of seeing that all places within a radius 
of twenty yards were made wet. The defendants traversed all 
these allegations. His Honour said in bis opinion there was a great 
Soe pe of evidence in favour of the plaintiffs, leading him 
to the conclusion that ye was dry and dusty; and it was 
admitted that the place had not been watered before the firing of 
the shot. His opinion was that the blown-out shot carried 
flame with it into the coal dust, and so caused the explosion which 

Ited in the | table loss of the lives of ten persons ; and it 
was clear to him that if the provisions of the Mines Regulations 
Act had been strictly carried out, the accident would never have 
happened, For these reasons he gave judgment for the plaintiffs 
for £156 and costs ; £120 to go to Mrs. Hall, and the remainder to 
be divided equally between the children, 














NOTES FROM LANCASHIRE, 
From our own Correspondents.) 
Manchester.—All business and manufacturing operations are so 
pletel Pp d for practically nearly the whole ofthe week, 
in this immediate district, that there is very little to report. Many 
of the engineering works are closed for the entire week, the esta 
blishments that are kept going being chiefly mill and wheelwrights, 
who have generally a pretty busy time in repair jobs and altera- 
tions that are put in hand during the Whit-week stoppages. The 
principal forges are also stopped for the whole, or ter portion 
of the week, and the collieries in the Manchester district stop 
work on Tuesday evening not to resume operations until Tuesday 
or Wednesday of next week, whilst in other Lancashire districts 
the — extend over three or four days, 

In the iron market there has been little or nothing doing; 
Tuesday was the only Change meeting held at Manchester during 
the week, and this brought together but a very meagre attendance, 
So far, however, as pig iron is concerned, a very firm tone is bein 
maintained, rather higher prices being asked for some brands, an 
many consumers, although their works are stopped for the holidays, 
are taking in their regular deliveries under contract, owing no 
doubt to the scarcity just now of some classes of iron. The actu- 
ally new business coming upon the market has, however, scarcely 
been sufficient to really test prices. Lancashire makers still quote 
nominally on the basis of 44s, 6d. for forge to 45s. 6d. for foundry, 
less 2, delivered equal to Manchester. District brands remain 
very firm, owing to makers having so little to sell, one or two of 
them being practically out of the market for the present, and for 
delivery equal to Manchester Lincolnshire is not quoted anything 
under 44s, for forge to 45s. and 45s, 6d. for foundry, with Derby- 
shire ranging from 45s. and 45s. 6d. for forge to 48s, and 48s, 6d. 
for foundry, less 24. A strong tone is also maintained as regards 
outside brands offering in this market. Good-named foundry 
Middlesbrough continues very scarce for anything like immediate 
delivery, and good brands are quoted at about 49s, 4d. to 50s. net 
cash, for guaranteed specified delivery equal to Manchester. For 
Scotch iron sellers are holding out for better prices than they 
would have taken last week, Eglinton not being quoted under 
47s, 6d., and Glengarnock being firm at 49s, 6d. net, prompt cash, 
delivered at the Lancashire ports. 

The finished iron trade remains without improvement, the 
demand being still only of a very indifferent hand-to-mouth 
character, and prices if anything weak. It is exceptional where 
more than £5 tbs. is being got Le Lancashire, or £5 17s. 6d. for 
North Staffordshire bars; merchant sheets are readily obtainable 
at £7 5s, to £7 7s, 6d., and hoops are quoted at £6 5s, for random 
a a 6d. for special cut lengths, delivered in the Manchester 

istrict, 

A fairly steady tone generally prevails in the steel trade; and 
although hematites have not maintained the recent exceptional 
advance, they are firm at about 61s. as the makers’ price for good 
foundry hematites, with open brands quoted at about 59s. 6d., 
less 24, and steel billets obtainable at about £4 12s, 6d. to £4 15s. 
net cash, delivered at Manchester. Lancashire makers of steel 
boiler p 2 still hold to £8 per ton as their quotation, for imme- 
diate « elivery equal to Mancheeter ; but for ordinary delivery com- 
Mencing in two or three weeks, there are pene. of g steel 
boiler plates to be got at £7 5s. to £7 7s. 6d. per ton, delivered. 
inquldies from consumers are, however, for the moment extremely 

Going through the Ordsall Works of Messrs. Hulse and Co., 
Manchester, the other day, I had an opportunity of i ing 





was a combined horizontal, vertical and transverse planing and 
slotting machine, capable of planing 9ft. horizontally, 8ft. verti- 
cally, and lft. éin, transversely, hen working as a slotting 
machine, it has a stroke adjustable up to 48in. and admits 10ft. 
diameter, and up to 3ft. in height, this latter dimension being 
varied according to the depth of the work under operation. The 
machine is wz suitable for planing the cylinders, and framing, 
&e., and slotting the cranks, &c., of stationary and marine engines, 
and for cutting the keyways, and otherwise slotting the bosses of 
large fly-wheels, pulleys, and gearing. It occupies a floor space of 
about square feet, stands 18ft. high, and weighs approximately 
45 tons. The object to be machined is secured upon a tee-grooved 
circular table, having longitudinal and circular self-actions, and 
a transverse adjusting slide, and the tool, which in all opera- 
tions has both the cutting and feed traverses imparted to it, 
is carried by a vertical slide, traversable horizontally upon a 
double-bedded cross slide. The tool slide is counterbalanced, 
and has a gqnick return motion, the changes from _hori- 
zontal to vertical planing and slotting are readily effected, and 
the length of stroke in either direction may be quickly varied 
while the machine is running, by means of adjustable stops. 
Another special tool was a large patent lathe, on the verge of 
completion, designed y rag for dealing with marine crank 
shafts of the heaviest class, but suitable also for turning other 
large forgings and castings. This machine, which is of excellent 
size, weighing upwards of 100 tons, admits 12ft. in diameter over 
the bed, which is about 50ft. long, and has four longitudinal box 
girders of —_ strength. Four sliding carriages and tool rests 
are provided, each operated through the medium of change and 
reversing gear, and rotating nuts, rendering them <a in- 
dependent of each other, so that they may not only all be 
traversed at different rates, but _ one or more may be surfacing, 
while the others are sliding, vice versi, and this in either 
direction. Spenen other tools in progress were several specially 
large vertical and horizontal milling machines for marine work, 
milling cutter, and twist-drill making, and sharpening machines, 
and a number of radial drilling and boring machines with special 
features, such as releasing and quick traversing motions for the 
spindles, &c. 

In the coal trade the stoppage of mills and works has necessarily 
for the time being ca a mere or less general suspension of 
requirements for manufacturing classes of fuel, whilst in house- 
fire qualities there is also little or nothing doing during the 
holidays. Prices consequently are not much more than nominal, 
but so far as there is anything to test them, the tendency is in 
favour of buyers ; quoted rates are, for the most part, fairly well 
maintained on round coals, but where competition has to be 
faced there is a giving way, and here and there concessions upon 
list rates are made to effect sales. For house-fire coals the prices 
average 12s, 6d. for best Wigan Arley, 10s. to 10s. 6d. for 
Pemberton 4ft. and second qualities of Arley, and 8s. 6d. to 9s. 
for the common qualities of house coal. The lower qualities of 
round coal, suitable for steam and fo’ purposes, are weak, and 
sales have been made at as low as 7s. 6d. per ton at the pit mouth, 
although the average quoted figures are about 7s, 9d. to 8s, 3d. 
per ton. Engine classes of fuel continue steady at late rates, 
averaging 6s. 3d. to 6s. 9d. for burgy, 4s. 9d. to 5s, 3d. for the 
better qualities of slack, and 3s, 3d. to 3s, 9d. for common sorts, 
at the pit mouth, 

With regard to coal gas contracts, there is not much that is 
new to report, and for the moment business is held in abeyance 
until after the holidays. In one or two odd cases concessions of 
3d. to 6d. per ton are reported, but generally, last year’s prices 
have been adhered to, and some considerable quantities have been 
placed on this basis. As to contracts for locomotive fuel that have 
yet to be placed, there is a strong determination in some quarters 
not to follow the low prices recently taken by one or two of the 
Lancashire colliery firms, and the absence of any prospect of wages 
being reduced this year is no doubt tending to cause colliery pro- 
prietors to take up a stronger stand with regard to prices. 

In the shipping trade there has been only a very indifferent 
business doing, and prices continue low, 9s, 3d. to 9s. 6d. repre- 
senting the full average figures for good ordinary qualities of 
steam coal, delivered at the Garston Docks or the High Level, 
Liverpool, 

The proposed formation of a Lancashire and Cheshire Coal- 
owners’ Defence Association, to which I referred a few weeks 
back, has met with a sufficiently satisfactory response, so that the 
new isation has now been definitely established; and Mr. 
Alfred Hewett, of the Wigan Coal and Iron Company, whohas taken 
a very prominent part in —T the new organisation, has 
been elected as first president, with Mr. John Knowles, of Messrs. 
Andrew Knowles and Sons, of Manchester, vice-president. The 
special object of this Association is to protect the interests of the 
coal trade of the two counties, with — to prices, wages and other 
labour questions that may arise; and in conversation with one of 
the leading officials of the Lancashire Miners’ Federation, I elicited 
the opinion that it might be the means of improving the relations 
between the coalowners and the men, he pointed out that 
numerous isolated disputes are constantly occurring that might be 
effectively and amicably dealt with through the medium of strong 
organisations, representing both sides, and if the employers were 
to suggest a Joint Committee of Arbitration to deal with such 
questions, it would be readily accepted by the Federation. Of 
course, with regard to the wider question of any general reduction 
in wages being attempted by the new organisation, he refrained 
from expressing any opinion, 

Burrow.—There is a much quieter tone in the hematite pig iron 
trade in consequence of the holidays, and although oy | of the 
furnaces are being put in blast, which have been dam own for 
eleven weeks, there is not much demand experienced for hematite, 
and smelters have but a poor look out fortrade. In all probability, 
however, the demand will improve as soon as steel makers can get 
to work again, and commence again to use large parcels of pig iron. 
On general account and on foreign account, however, trade is very 
quiet. Warrant iron is selling at 50s. 6d, net cash, and makers 
are asking 52s. net, f.o.b., for parcels of mixed Bessemer Nos. 
Stocks have been reduced this week to the extent of 5574 tons, and 
now stand at 55,624 tons, or one-seventh the weight of metal held 
in stock in the beginning of 1890. This is the strongest feature of 
the market, and gives hope that even with a quiet demand good 
prices will be secured. It is expected a dozen additional furnaces 
will be in blast next week. 

The steel trade remains quiet so far as demand is concerned, and 
the orders held do not represent more than about three months’ 
work, The plate mills, angle mills, and merchant mills at the 
Barrow Works will be put in operation next week, but it will not be 
till the following week that the rail mill will reeommence work as 
there will be no supply of hot metal of good enough quality 
before them. The minor branches of the steel industry are very 
quiet, and no life shown in any branch except perhaps that of steel 
casting. There is, however, good hope of steady employment in 
stee] shipbuilding material. 

Shipbuilders and engineers are busy, and the orders in hand 
represent a considerable amount of work both in the shi building 
and engineering departments, and it is confidently — thatnew 
orders will soon be booked to supplement those already in hand, 
although the demand for new tonnage is not very great at present, 
as so much shipping is standing idle for want of trade. 

tae ore is better in tone since the settlement of the Durham 
strike, 

Coal quiet. Coke in good demand. Shipping very indifferently 
employed, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 





Several special tools they had at the time in hand, One of these 


selves up unreservedly to pleasure. In the memory of our oldest 
manufacturers there has rarely been a season when so little has 
been done. Generally, a week’s play has been taken, although in 
one or two departments where ialities are produced, work was 
recommenced on Wednesday. e colliers have had three good 
days, and in some quarters there will be no more work done until 
next Monday. ‘ 
At several of the cutlery establishments the men ‘* reckoned,’ 
—i.e., received their wages for work done—on Thursday, the 2nd 
inst., and were told they need not ask for more work for a fort- 
night. Quietude still marks these branches, and there is no like- 
libood at present of any change for the better. The loss of one- 
half of the American trade, through the operations of the 
McKinley tariff, has not been compensated for by the opening out 
of new markets, In the case of orders from the Argentine Repub- 
lic, to which I recently referred, the work is coming through 
foreign agents, chiefly German, who are waking vigorous efforts 
to get hold of this market. 7 ? 

e settlement of the Durham strike has given great satisfaction 
in this district. Hematite stocks are almost exhausted, and if “the 
Bishop’s peace” had not come about, several of our establishments 
would have been closed. The Whitsuntide holidays following the 
settlement will give time for the market to find its balance before 
work is edie The first effect will probably be a — improve- 
ment in hematite quotations. It is scarcely probable, however, 
that any great change will be brought about for some time. The 
shadow of the general election is over everything. Several local 
firms engaged in the Bessemer trades have been most adversely 
affected by the miners’ strike. As soon as the stoppage occurred 
makers of coke and hematites announced that deiiveries could no 
longer be © up under contract. Consumers, to meet require- 
ments, were driven into the open market, where they had to pay 
from 4s. to 7s. per ton, and for coke even as high as 10s. per ton 
above contract rates. The d d for B steel has been 
kept firm, and there is no apprehension of any weakening in 
quotations. 

The Yorkshire coal trade, which has been fairly brisk all round, 
will now slacken off a bit. Durham colliers will be anxious to 
make up arrears, and that extraneous market willbe cut off. The 
warm weather, too, will attenuate the call for house coal, which 
has of late been very freely sent to the metropolitan and Eastern 
Counties markets, Quotations are rather easier. Silkstones, lls, 
to 12s, 6d. per ton; Barnsley house from 10s, to 10s, 9d. per ton ; 
thin seams, 9s. per ton, upwards. For steam coal there has been 
a good demand for Hull and the other Humber ports, 9s. to 9s. 6d. 
per ton being readily obtained for Barnsley hards, and 6d. to 1s, a 
ton less for other qualities. Manufacturing fuel ranges from 
5s. 6d. to 6s. 6d. per ton; small coal and smudge, 3s. to 3s, 6d. 
perton. Coke, 11s, tol4s, per ton. : . 
The directors of the Neepsend Rolling Mills Company in their 
annual report, issued on Wednesday, lay special stress upon the 
adverse influences which have more or less affected the trade of 
Sheffield during the past year. These, they state, have told with 
exceptional severity upon their business. Valuable accounts for 
American orders have been practically closed by the McKinley 
tariff, and the volume of the company’s business has been corre- 
spondingly contracted, whilst the time has been too short to fully 
open out compensating business. It has also been found necessa 
to effect some expensive renewals of machinery, which involved the 
stoppage of one of the engines for several weeks; but for these two 
causes the directors believe the balance-sheet would have exhibited 
a satisfactory profit on the year’s work. 

The Midland Railway i has opened the new goods 
station at Queen’s-road, Sheffield. There isa shed for general traffic 
capable of holding eighty wagons under cover, and with four set. of 
rails underneath. Another shed, 310ft. in length, has been erected, 
with a platform running from end to end, and having two sets of 
rails through it. This isto be utilised for storage. There is siding 
accommodation equal to three or four miles in length, and con- 
nected with the main line north and south. Stable accommodation 
is provided for 100 horses, with smithy and veterinary establish- 
ment adjoining.. About 500 people will be employed at the depét, 
100 of them clerks. At the old Wicker Station, where the bonded 
and grain traffic will continue to be carried on, the premises are to 
be remodelled at a cost of about £120,000. 

Mr. J. W. Cropper, one of the oldest directors of the Midland 

Railway, died on Friday at his residence, Dingle Bank, Liverpool. 
The deceased gentleman was oe a director on July 7th, 
1869, at the same time as Sir Frederick Thorpe Mappin, Bart., 
M.P., and since that date has continued to act as the chairman of 
the Locomotive Committee, taking the chair for the last time on 
April 1st, 1892, Mr. Cropper, who was invaluable as a director, 
was a great favourite with the official staff. 
Mr. Joseph Jonas—Messrs. Jonas and Colver, Continental Steel 
Works—has been appointed Consul at Sheffield for the German 
Empire. Mr. Jonas's appointment is an excellentone. A thorough 
Teuton, he is respected by the British just as much as by his 
fellow-countrymen, and was elected a Town Councillor for Atter- 
cliffe, the working men’s ward. He is an estimable citizen and an 
able business man. 











THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE Durham miners’ strike having ceased, the iron market is 
more favourable, and business has been somewhat brisker, but the 
improvement is by no meansas great as some expected it would be, 
a there is no rush to buy. Some of this quietness is doubtless 
due to the holiday season, but it is evident that the resumption of 
business will be very gradual, because the strike has ended at a 
time of the year when trade is usually rather slack, and it is likely 
that there will not be any special activity until the autumn 
demands on export account set in. There is one circumstance 
which is worth noting—it is the general impression that when the 
colliers’ difficulty was settled prices would drop considerably, and 
of late every time there has been any rumour of a s y settle- 
ment prices have become weaker, but this prediction not been 
borne out by facts, for the value of iron has increased rather than 
otherwise, and sellers find themselves in a better position than 

they were at any time during the strike. 
his maintenance of the prices may be due to the phenomenal 
statistics which were issued for May by the Cleveland lronmasters’ 
Association, showing a decrease of no less than 80, tons—by 
far the largest on record—and leaving only 87,963 tons in stock, 
or not a dozen days’ make, at the rate which was reported just 
revious to the strike. But comparatively small as this is, it must 
_ pena considerably smaller before the month of June is out, 
because though the strike is over coke is not likely to be readily 
procurable for some time to come, and only a small number of 
the furnaces will be able to resume operations in June. Thus 
the output cannot but be much below the requirements, and 
stocks will again have to be drawn upon. Therefore prices are 
more likely to be kept up than to fall, but they cannot 
advance materially above present figures, seeing that they are 
already too high in comparison with those of iron made in 
other districts, and to put them too high would only drive the 
trade elsewhere. To the Scotch founder, Cleveland iron is now in 
rice much above that of Scotch iron, and the consequence is that 
leveland, which used to send 35,000 to 40,000 tons of pig iron per 
month to Grangemouth and other Scotch ports, now forwards very 
little, cheaper iron being obtainable at home. Generally Scotch 
pigs are 4s, 6d. to 5s. per ton dearer than Cleveland No, 3, each 
at works, and not long ago it was 9s, or more dearer, but at the 
present time the difference is less than 1s., for Scotch pigs have re- 
mained stationary, while Middlesbrough have been advancing. This 
has prevented Cleveland pigs from rising as much as they might have 
risen, and as much as many ex they would. They haveonly 
gone up 6s. 6d. per ton, while in the last great Durham strike— 





BRILLIANT weather favoured holiday-making in Whit-week, and 
there being no pressure in business, the people have given them- 


though it only lasted six weeks, or only half the length of that now 
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ending—there was a rise of 5s. That strike caused a depletion of 
stocks to the extent of 65,822 tons only, inst over 200,000 tons 
during the recent stoppage, and the district was left with 
301,078 tons, against 87,963 tons now. There was then two months’ 
make in store ; now, not more than a dozen days’ production. If 
we look at the furnaces, we find three in blast at the end of May, 
1892 ; but when the strike ended in 1879, there were fifty-two in 
operation. It is therefore somewhat surprising that the advance 
has been so small during the late stop 

This week, though the Durham strike has terminated, and a 
considerable number of the collieries have recommenced opera- 
tions, only three of the 80 furnaces, which were damped down on 
account of the stoppage of supplies of Durham coke, have 
re-started, viz., three at Consett Works, which are set upon 
hematite, and this makes six furnaces in operation in the North 
of England, five of which are on hematite, and one on 
spiegel. Scarcely any coke is yet obtainable, and that 
little is nearly all from non-associated collieries, which started 
two or three weeks ago. The price asked for it, however, 
is too high for pig iron makers to pay, and they are generally 
waiting until coke is more plentiful pm | can be had at reasonable 
figures—17s. 6d. at the ovens is far too much. It will be well into 
the middle, or perhaps even the end of next week before 
any appreciable supply of good blast furnace coke is delivered 
at the furnaces. ut it is stated that ten or a dozen of 
the eighty furnaces which were damped down through the 
Durham strike will not speedily resume operations, for they 
have sustained considerable damage by the stoppage, and must 
be blown out entirely for repairs, and in some cases for 
relining. There is no inducement in the present prices of pig 
iron, and of the materials for producing it, for makers to hasten the 
re-opening of their establishments. The colliers are not resuming 
coal-getting with anything like the rapidity that would have been 
reported if they had not adopted the mischievous policy of pre- 
venting the pumping enginemen and firemen and others necessary 
for the safety of the pit from working. Many a miner will have to 
remain idle for weeks after he might have resumed if the 
pits had been kept clear of water and the airways — properly 
ventilated. At least 25 per cent. of the miners will without 
work for a month after the settlement because of the pursuance of 
this policy, and the other industries continue to suffer by it. 

As stated above, pig iron prices have been more satisfactory 
this week. Makers have been asking 42s. for No. 3 Cleveland 
g-m.b. but now quote 42s, 6d. and merchants have not sold 
under 4ls. 6d., while now they ask 41s. 9d., for the scarcit 
is growing. Middlesbrough warrants, which fell last wee 
when it was thought that a termination of the miners’ strike 
was at hand, but which advanced when the settlement was 
actually effected, have continued to advance. They reached 
41s, 43d. cash in the close of last week, and on Tuesday 
41s, 6d. was the figure, while yesterday the business was at 
4ls. 9d. The stock has not declined so rapidly this month in 
Connal’s stores as it did last month; on Wednesday night they 
held 55,678 tons, or 5101 tons decrease since Wednesday in last 
week. There is very little to be said with respect to other 
numbers of Cleveland iron, as none is made yet, and the stock is 
exhausted, so that none can be offered for sale. No basic iron is 
yet made, and the increased output of hematite is not for sale, 
but is to be consumed in the steel works of the Consett Company, 
who are badly in need of supplies, and do not want to miss the 
opportunity for business in plates and angles. Pig iron shipments 
from Middlesbrough this month to Wednesday night reached 
12,281 tons, as compared with 11,465 tons in May, 1892, and 
24,815 tons in June, 1891, both to 8th. It is rumoured that an 
offer has been made by a well-known iron and steel manufacturer 
_ = Coatham Ironworks, recently owned by Messrs. Downey 
and Co. 

The directors of Head, Wrightson, and Co., ironfounders and 
engineers, Teesdale Ironworks, South Stockton, in their second 
annual report state that the profits for the year ending April 30th 
were £23,418 6s, 2d., against £33,531 19s. 5d. in the previous year, 
and a dividend of 5 per cent. will be paid on the coltnary —> 
against 74 per cent. in the previous year. On additi im- 
provements to plant and machinery the directors during last year 
spent £3693 17s. 8d., this being drawn from capital account. ey 
have paid off at par debentures to the amount of £30,000, leaving 
a balance of £120,000 outstanding. The annual meeting of share- 
holders is to be held on Saturday, next week. 

The demand for manufactured iron and steel is poe Mon and 
this, and the scarcity of fuel and pig iron, have induced the pro- 
ecteeg of the few works which were in operation to give a week’s 

oliday instead of a couple of days. It will be a considerable 
time before there is either trade or materials to allow of the same 
number of establishments in operation as were at work previous to 
the strike. The Moor Iron and Steel Works, Stockton, re-opens 
next Monday, as will also the Stockton Malleable Iron and Steel 
Works, the latter of which employ 1500 men, and have been 
entirely idle for three months. The Anderston Foundry, Port 
Clarence, employing 1500 hands, will re-commence next week. 
But the Eston Steel Works, which employ 2500 men, and which 
have already been idle for thirteen weeks, cannot be re-started 
for two or three weeks, as enough pig iron cannot be got. 

Mr. William Whitwell, the nding member of the firm of 
William Whitwell and Co., Thornaby Ironworks, South Stockton, 
and Westbourne Rolling Mills, North Stockton, has completed 
negotiations with the trustees of Mr. Carl F. H. Bolckow, of 
Middlesbrough, for the purchase of the Erimus Works, which are 
situate about a mile to the east of South Stockton, and near to 
Mr. Whitwell’s Thornaby Works. These Erimus Works have had 
a very unfortunate career. They have been built twenty years, 
but have worked very little during the time ; indeed, they have 
been totally idle for fully a dozen years. They were e when 
the iron trade was in the heyday of its prosperity, and were 
intended to illustrate the advantages of mechanical over 
hand puddling. For that purpose Danks’s patent revolvin; 
puddling machines were laid down, as these had proved canta 
in the United States, and also at the Tees-side Works, Middles- 
brough, as well as at some Staffordshire works. It will be remem- 
bered that the Iron and Steel Institute in 1871 sent out a special 
commission to the States to examine the machines in operation, 
and they brought avery flattering report. However, the machines 
at Erimus did not come up to expectations, and the works were 
closed. Subsequently they were acquired by Mr. C. E. Muller, of 
Middlesbrough, who removed the Danks plant and converted the 
place into a steel works, but the business was not carried on with 
success, and the works passed into the hands of Mr. Bolckow, who 
has never worked them. 

A scheme has been promulgated for draining the High Main 
Seam in the Wallsend and Hebburn district, and working those 
extensive royalties. A company, which has a capital of £175,000, 
and includes several well-known colliery owners, mining engineers, 
steel makers, &c., has been formed, and is about to take active 
measures for the prosecution of the undertaking—indeed it 
has ordered a number of boilers and a large Cornish pumping 
engine. The High Main seam in the district, the original Walls- 
end house coal, has long since been submerged, the water having 
overpowered the old pumping engines at Heaton, Walker, Walls- 
end, Percy Main, &c. The Tyne Coal Company took the royalties 
some years ago, and sunk the Hebburn pits to the lower seams ; 
it also put down a pumping engine at Wallsend, but did not 
remove the water from the High Main seam. at the new 
company will do will be to drain the coal basin. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 
THE Glasgow pig iron market was closed from Friday till 
Tuesday morning owing to the Whitsuntide holidays, Business 





resumed with considerable strength, there being rather more 
demand for Scotch warrants for forward delivery. Cleveland and 
hematite warrants were in fair demand at higher prices. The 
market has since, however, been irregular, and prices unsteady, 
There has been a disposition on the part of holders of Scotch 
warrants to sell ona oe but operators still entertain a 
good deal of —— with reference to these warrants, as they 
woe believe t they are yet free from the control of the 
8 te. 
"There is a fair consumptive demand for Scotch iron, the prices 
of which are as follow:—G.M.B., at re Nos, 1 and 3, 
42s. 6d.; Monkland, No. 1, 43s. 6d.; No. 3, ; Carnbroe, No. 1 
6d.; No. 8, 438. 6d. ; Clyde, No. 1, 488.; No. 3, 47s.; Gart- 
sherrie, Summerlee, loan, and Calder, No., 1 50s.; No. 3, 
48s.; Coltness, No. 1, 6d.; No. 3, 49s.; Glengarnock, at 
Ardrossan, No. 1, 50s. 6d.; No. 3, 48s.; Dalmellington, No. 1, 
47s, 6d.; No. 8, 46s. 6d.; Eglinton, No. 1, 46s. 6d.; No. 3, 
45s. 6d.; Shotts, at Leith, No. 1, 52s.; No. 3, 50s.; Carron, at 
Grangemouth, No. 1, 54s.; No. 3, 47s. 6d. 

The shipments of pig iron from Scottis! rts in the last week 
auentel' to 5081 tons, compared with 5295 in the corresponding 
week of last year. There was a to Italy 750 tons, Hol- 
land 475, Australia 440, Canada $25, France 118, Belgium 105, 
India 80, United States 76, Germany 55, China 50, other countries 
265 ; the coastwise shipments being 2366 against 2055 in the cor- 
responding week. The total shipments for the year to date are 

32,639 tons, an increase of 30,000, the greater part of which is 
due to increased home consumption. 

There are 40 furnaces producing ordinary and special brands, 
30 hematite and 6 basic iron ; total 76, compared with 66 at this 
time last year. 

A rather better inquiry is being experienced for Scotch-made 
hematite pigs. The stocks in Cumberland of this iron has now 
become very light, and, owing to the advance in hematite warrants, 
the Scotch make is obtainable on comparatively advantageous 
terms. 

The steel trade is doing fairly well. Orders are available in 
sufficient quantity to keep the works going, and there is some 
prospect of aly employment during the greater part of the 
year. As the annual holidays will throw the works idle during 
the latter half of July, they are likely to be comparatively busy up 
till that time. The prices of steel are on the Basis of £6 2s. 6d. 
to £6 5s. for ship-plates, less 5 per cent. discount. 

In the malleable iron department business is very sluggish and 
unsatisfactory. Short time is rather the rule than the exception. 
The fresh inquiries do not give promise of much improvement. 
The lowest grade of common bars is quoted £5 15s.; second grade, 
£6; highest grade, £6 2s. 6d.; best bars ranging from x6 5s. to 
£6 12s. 6d.; sheets, £7 7s. 6d.; angles, £5 12s. 6d.; all less the 
usual 5 per cent. 

The iron and steel manufactured goods ship from Glasgow in 
the past week embraced machinery worth £11,500; steel goods, 
£6420 ; and general iron manufactures, £17,700. 

The expected tion of busi in Durham has produced 
an easier feeling in the coal trade, as far as regards forward 
delivery. Coalmasters and shippers are well occupied at the 
moment with prompt business, and prices are steady. Main coal 
is quoted at Gl w Harbour 7s. 9d. perton ; ell, 8s. 6d. to 8s. 9d.; 
splint, 8s, 3d. to 8s, 6d.; steam, 10s. to 10s. 2d. A large amount 
of coal is being sent abroad, to take pl ere of the gas coal 
usually obtained from Durham. This kind of business may be 
ex ually to decline. There is now, however, a better 
demand for splint for the steel works ; and a considerable number 
of gas coal contracts for home —— is coming into the 
market, including those for the supply of the Glasgow Corporation 
for twelve months from lst July next. 











WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE sum total of this week’s work will be but a small one. 
Every branch of industry has been affected. On Monday there 
was a complete closure of the docks’ offices at Cardiff, and members 
familiar on Change were to be seen either in the Cornish lanes and by 
the places made famous in the West by the eer pen of Kingsley, 
oramongstthe hills and mineral springs of Llandruidod. On Tuesday 
from twenty-five to thirty members put in an appearance on 
*Change, and at noon most places were again closed, Even Wed- 
nesday duty was resumed in a half-hearted way, and generally 
the week may be considered a lost one, and vigorous resumption be 
delegated to Monday next. 

I have taken advantage of the holiday to run up into North 
Wales to note the arrangements and improvements for the season. 
The work on the London and North-Western between Swansea and 
Craven Arms is being very smoothly done, One glides out of the 
stations with the easy noiseless movement of the secon. I 
note the same on many parts of the Cambrian. The rolling stock 
is working admirably, and changes and improvements are going on 
at every station. Extensions of platforms and elevated signal-boxes 
are the rule everywhere. At Builth-road the change from low to 
high level is promptly effected by hydraulic. One easily remem- 
bers the time when it was a laborious and « primitive process. 
The Cambrian will figure strongly in the Welsh water scheme, 
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figure on books, and a large, if not profitable, busin i 
steel bar may be expected to continue. Both Cyfarthfa and 
Dowlais are well placed in this respect. Dowlais is now prepared 
to meet large demands. Its shock of pig iron must amount to 
over 100,000 tons, and Cyfarthfa still more. In coke and ore stock 
Dowlais also stands well. Large ee of Consha and Daecido 
ore are coming in. Dowlais usually holds an ore stock of 200 000 
tons. Thanks to the late rains its ponds now look better, j 

Rhymney seems preparing for the inevitable, and steel is placed 
one side for coal. is is wise policy, and with the great coalfield 
held by the company, I do not see why, by industrious develop. 
ment, the same results may not be attained there as at Plymouth 
and Abernant. At both these a there used to be a fair iron 
trade and a small coal trade. Now there is no iron trade, but a 
large coal trade, and the wages paid now are largely in excess of 
those paid in the best days of iron. 

It is stated that Mr. Trump, late general manager of iron, steo} 
and coal, has retired on a well-deserved pension; so also Mr. 
Abraham, colliery manager of a section, and instead, Mr, W. 
Smith, colliery manager of the Brithdir and Darren section’ 
takes charge of all. The whole change reminds a local journalist 
of Plymouth, with this difference—that Rhymney steel plant 
remains awaiting a change in the tide of steel life, whereas at 
Plymouth the plant has been scattered to the wind. It would 
be an interesting speculation to give the destination of “(Qjq 
Plymouth,” 

he new is going ahead with the latest appliances in electricity, 

Rhymney is putting in permanent pumping machinery in the new 

its at Brithdir, and sinking to the deep steam coal measures at 
ontwllyn. 

There is no movement recorded in iron and steel prices, Tip. 
plate advances have begun, but so far only cover the improved 
orice in tin. J.arge shipments of coal are reported from Bute 

rry, Penarth, and Swansea, up to date of holidays, Several 
men were scalded at Dowlais Steel Works on Saturday by the 
—_ avoidable error of re-using moulds before being sufficiently 
cooled, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

BUSINEsS in the general iron trade of this country has durin 
the week continued in the quiet but steady course lately noticed, 
fairly maintaining, and in some instances extending, the slightly 
rising tendency. Generally speaking, the situation has beep 
without great practical changes, and therefore has remained much 
the same as reported in last letter. The slowness of the upward 
movement may appear ema | to sanguine minds, but more 
experienced and sober people know how to appreciate the return 
of confidence and firmness in tone, and are contented to hope from 
the future what they cannot realise at the moment. 

The Silesian iron industry bas undergone very little change 
during the week, with the exception, perhaps, that the malleable 
iron branch is somewhat livelier. The steel trade, hitherto pretty 
quiet all round, is likely to get additional employment by an order 
for 6258 t. steel rails, which is to be given out on the 7th inst, by 
the Breslau Railway Administration. 

Austro-Hungarian iron busi has pretty quiet, 
Whitsuntide and the beginning of the saison morte are influencing 
the iron trade, and there is comparatively little actual business 
being transacted. Still, iron industry is by no means worse off 
than it was at this time last year. On the contrary, prospects are 
regarded as being more hopeful. Agricultural implements, for 
instance, are expected to be strongly inquired for, the harvest 
being likely to turn out a good one, ieee and girders have been 
rather weakly called for of late, while axles, nails, and the heavier 
sorts of plates continue in fair uest. The employment of the 
machine factories may be said to have improved, generally speak- 
ing. A Vienna firm, noted for the construction of small steamers, 
has got an order for several of these vessels for Bosnia. The 
business done in cutlery and hardware is satisfactory. 

On the French iron market the situation has remained entirely 
unchanged since last week’s report. In Paris, as well as in the 
ssanel tesla, the business doing is altogether weak. 

There is a slight, a very slight, improvement noticeable on the 
Belgian iron market, owing most likely to the influence of the 
rolling mill convention. An inclination to firmness in quotation is 
being perceived, and some works have even been happy in obtaining 
fresh orders, after the hope of a still further reduction in prices 
had to be given up. The reorganisation of the plate and sheet 
convention may be expected with certainty. It is to embrace 
inland trade only, basis prices being fixed as follows:—No. 2, 140f.; 
No. 3, 160f.; No. 4, 230f.; No. 5, 290f.; steel plates, 165f. Bars 
have been noted 120f. for No. 1, 130f. for No. 2, 140f. for No, 3, 
p.t. Angles are sold at 130f.; girders, 122f. to 122°50f. p.t. at 
works, ere is every reason to expect that export will also come 
within the range of this syndicate, though perhaps only later on. 
The Russian Minister of Public Labour has given to the Company 
Cockerill an order for thirty-five locomotives and thirty-five 
tenders, for the Line Riazan-Urlask. 

In how weak a state pig iron remains may be seen by the fact 
that a Rhenish works fad entered into negotiation with a 
Luxemburg blast furnace establishment for the occa of buying 
30,000 t. pig iron, and that the latter works was obliged to make 
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and for years it must give it a great impetus. 

I have been in the district as far as Nant Gwyllt, on the ‘ wild 
stream” where Shelley lived for a time. It bears its name well, 
and though small is an impetuous river ; and at times, as shown by 
the fissures, carries away a large quantity of water. The mean 
rainfall for twenty years, ending 1859, was 63-78in.; mean altitude 
of the watershed is 600ft. above sea level, so it is estimated that an 
ave of 66in. may be expected. Gravitation will allow of an 
easy delivery of this into Birmingham. The propcsed route is 
from Rhayader vi@ Knighton, Ludlow, Cleobury Mortimer, Hales- 
owen, and Birmingham. The compensation reservoirs will be vast, 
and when carried out Birmingham need feel no anxiety, even for 
en abnormal increase of half-a-century hence. As for the Welsh 
district, ~~ are beginning to admit that local rights and con- 
veniences will not be harmed. In fact, as a rule, it will bea change 
from an irregular to a methodic and regular supply, and I do not 
see why large districts on the route may not be benefitted. When 
finally passed IJ will give more details, 

Quotations in coal and in iron and steel may be regarded this 
week as in statu quo. 

The last business on ‘Change at Cardiff done in the coal trade 
was on Saturday, when prices were as follows:—Best steam coals, 
12s, 6d.; secondary, lls. 6d. to 12s.; inferior, 10s. 9d. to 11s.; 
small, 6s, 3d. to 6d. House coal: Best, 13s. to 13s. 6d.; 
ae gg No, 3, 12s. 9d. to 13s,; brush, 10s, to 10s, 3d.; small, 


The condition of the trade up to the holidays may be stated as 
satisfactory as regards steam coal, flat in respect of house coal. 
For coke a good demand continues, and although the buoyancy in 
this industry will undoubtedly be affected by the ending of the 
Durham strike, it will be a month or two before trade will fall into 
its old channels, Latest quotations for coke were:—Furnace, 21s. ; 
foundry, 24s, 6d. 

Patent fuel is quiet. Prices: Cardiff, 11s. 6d.; pitwood dull— 
only a small inquiry even at 14s, 6d. to 15s., Cardiff. 

At Swansea the business at port has been good of late, and 
figures show that the staple, tin-plate, is getting into a healthy 
condition. Exports of tin-plates last week were 74,928 boxes; 
receipts from works, 80,677. Stocks now stand at 161,034 boxes, 
Clearances for North America and for the South and Russia will be 
large towards the close of the week. A healthy tone—such was 
the expression on ’C marked the trade in all respects, and 
a prices for plates and bars may be rded as certainties. 

the iron ond steel trades I expect work will be re- 
sumed with more vigour. Rails for Chili, Mexico, and Turkey 





ac of aN a ; 
In Rheinland-Westpbalia business transactions on the iron 
market have been of much the same weight as during former 


weeks. The Siegerland and Nassau iron ore trade is so far 
satisfactory, as the limited output is readily disposed of at M. 7°80 
to 8°20 p.t. for spathose iron ore; M. 10 to 11 p.t. for roasted 
ditto. assau red iron ore is quoted M.9 to 9°20 p.t., free 
Dillenburg. In Luxemburg-Lorraine, minette is noted M. 3:20 
p.t.; inferior sorts, M. 2°40 to 2°70 p.t. net at mines, The pig iron 
trade is rather quiet this week, buyers being scarcely willing to 
pay present prices. Thus spiegeleisen, which had been actively 
inquired for for the third quarter, has quite recently been sold at 
lower notations. The same may be observed with the other sorts 
of pig iron, basic, perhaps, excepted, which has pretty firmly 
maintained its old price. aside, 10 to 12 p.c, f ade, is sold 
at M. 54:50; Rhenish-Westphalian forge, No. 1, M. 49 to 50; 
No. 8, M. 45; hematite, M. 47 to 48 p.t.; Bessemer, M. 56 p.t.; 
foundry, No. 1, M. 65; No. 3, M, 55 p.t.; basic, M. 47°50 to 48 
p.t.; Luxemburg forge, M. 40 to 40°50 p.t. at works. The malle- 
able iron market has undergone no material change since last 
week. Owing to a rather improved activity at some works, an 
attempt has been made to raise prices. At a late meeting, the 
rolling-mill convention resolved to raise bars M. 5 p.t., but, if 
former prices had to be regarded as only nominal, this will be much 
more the case now. The difference between prices noted and 
prices actually paid has increased by M. 5 p.t. Girders, though 
well inquired for, are weak in quotation. A brisk inquiry is being 
experienced in the hoop trade; prices are consequently firm, with 
a rising inclination here and there. In this branch an advance in 
prices is more likely to be carried than in any other branch, com- 
petition being less keen. Plates, as well as sheets, are actively 
inquired for, on the whole, a firmness in price being generally per- 
ceptible. Ata late tendering for steel sleepers, M. 105 to 108 p.t. 
. aerey was the lowest offer, others ranging between M. 112 to 
1 .t, 

Latest list quotations per ton at works are as follows:—Good 
merchant bars, M. 115 to 120; angles, M. 125 to 130; girders, 
M. 82°50 to 85; hoops, M. 127°50 to 185; steel billets, M. 81 to 82; 
heavy boiler plates, M. 155 to 160; tank ditto, M. 140 to 145; steel 

lates, M. 145; tank ditto, M. 135—in some instances less; sheets, 

. 185 to 150. Iron wire rods, common qualities, M. 120 to 125; 
drawn wire, M. 125; wire nails, M. 127 to 180; rivets, M. 155 to 
160; steel rails, M. 115 to 126; fish-plates, M. 122 to 135; steel 
sleepers, M. 112 to 118; complete sets of wheels and axles, M. 275 
to 388 axles, M. 220; steel tires, M. 210 to 280; light section 
rails, M. 95 to 100. 
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AMERICAN NOTES. 


(From our own Correspondent.) 
New York, June 4th. 


Apvicgs from several Western markets show a 
moderate demand for all iron and steel products, 
and a continuation of the low prices heretofore 

uoted. The bar mills throughout the countr, 
are working about two-thirds capacity, Rail 
mills about the same, and plate and structural 
jronworks to about 80 per cent, capacity. Indi- 
cations point to a more active summer than last 
year, but buyers are slow to place orders, The 
shipyards, car works, and locomotive works are 
enjoying @ full share of activity. No further 
depression in price is probable, The anthracite 
coal trade is quite active, and production so far 
this year is a little over one million tons in excess 
of last year. The floods have done considerable 
damage throughout the West, but are now sub- 
siding. Business in Western Pennsylvania is 
uite active in crude iron and puddle bars. 
Several large grow 4 schemes are now bei 
pushed forward, and should the contempla 
requirements be called for during the coming 
autumn, it would impart needed activity to that 
branch of the iron trade. 








NEW COMPANIES. 
Tus following companies have just been regis- 
tered :— 


Quebec Asbestos Company, Limited, 


This company was registered with a capital of 
£25,000 in £1 shares, to carry into effect an 
ment made 17th March between G. White 
of the one and this company of the other 
, for the acquisition of certain asbestos- 
ok properties in the township of Cleveland, 
Quebec, Canada, and to 
miners and smelters in all its 
fcr asbestos or other minerals. 
The number of directors is not to be less than 
three nor more than ten, the first to be elected 
by the signatories to the memorandum of associa- 
tion; qualification, £250; remuneration, 10 per 
cent, of the net profits, the same to be divisible. 


on business as 
ranches, whether 


Birmingham Ammunition Company, Limited, 
This company was registered with a capital of 
£15,000 in 5 shares, to acquire the vemnens of 
ammunition manufacturers formerly carried on 
by Westley, Richards, and Co., Limited, and the 
business of metal fuse makers and manufacturing 
nts for the Maxim-Nordenfeldt and Ammuni- 
tion Company, Limited, formerly carried on by 
Ticehurst, Tolley, and Co., Limited, now carried 
on at the Ward End Ammunition Works, near 
Birmingham, and to carry on and extend the 

said businesses in all their respective branches. 

The number of directors is not to be less than 
three nor more than seven, the first to be elected 
by the signatories to the memorandum of associa- 
tion; qualification, 50 shares; remuneration to be 

determined by the company in general meeting. 


Johnson's Patents, Limited. 

This Pp was registered with a capital of 
£40,000 in £10 shares to carry into effect an 
agreement expressed to be made between R. 
Johnson of the one part, and this company of 
the other eas a to carry on in all their 
respective branches the businesses of millwrights, 
iain mechanical and electrical engineers, 


The number of directors is not to be less than 
three nor more than seven, the first being H. 
Mallalieu, R. R. Buck, F. Mallalieu, R. Johnson, 
and E, R, Buck. Qualification . Remuns- 
ration, £300 per annum, and 25 per cent. on the 
net | so after payment of 10 per cent, divi- 





den 





Scott's Engineers, Limited, 

This company was registered with a capital of 
£20,000 in £1 shares to carry into effect an agree- 
ment made May 24th between A. Scott of the 
one part, and J. Piggott, on behalf of this com- 
pany, of the other part, for the acquisition of the 

of engi now carried on by Scott 
and Co,, at Newton Heath, Manchester, and to 
develope and extend the said business in all its 
branches, 

The number of directors is not to be less than 
three nor more than seven, the first being W. G. 

all, J, Cocker, E. R. Noall, J. Stephenson, 
and A. Scott. Qualification, 50 shares. Remu- 
neration, £50 each per annum. 
a 


Wood's Patent Mills and Engineering Company, 
mited, 





Li 


This company was registered with a capital of 
£15,000 in £10 shares, to uire asa iO con- 
cern the business now carried on at Went Stock: 
wishton, Trent, Notts, under the style of 
“Wood’s Patent Mills and Engineering Com- 
pany,” and with a view thereto to carry into 
effect an —— ——— to be made 
between R. J, ley, J. Crossland, J. Wood, 
and Wm, i y of the * part, and ~ 
company of the other ; and to carry on an 
extend the said se gg f np 

The number of directors shall not be less than 
three nor more than seven, the first are: R. J. 

ey J. Crossland, J. Wood, W. Doubleday, 
and F, A, Doubleday, Qualification, £500. Re- 
muneration, £100 per annum, divisible, 








Two of the samples of gun-cotton ex- 
amined last year by the inspectors of explosives 
were of considerable interest. One of them was 
taken in 1887 from the river which passes the 
ftn-cotton works at Stowmarket, having been in 
he water since 11th August, 1871, or for a period 
of sixteen pe The other was dug up in 
February, 1891, on the place of the old exploded 
magazine at the same factory, having been buried 
in the earth for a period of 194 years, Both 
samples were a pe condition not having 
undergone the least deterioration, This confirms 
the conclusion that well-made gun-cotton is an 


THE PATENT JOURNAL. 
Condensed from “ Sy Oficial Journal or 





Application for Letters Patent. 


*.* When patents have been ‘‘ communicated” the 
name and address of the communicating party are 
printed in italics. 


24th May, 1892. 
9818. Dovste Morton for Cycizs, J. Houseman and 
. Berry, A mn, 
9819. PHoroorapHic Cameras, OC, Beck and J.T. Clarke, 
Harrow. 
9820. Camera Suutters, C. Beck, and J. T. Clarke, 
Harrow. 


9821. ORNAMENTAL ARTICLE, E. Taylor, Birmingham. 
9822. Wueets for Cycies, J. Heywood, London. 

9823. Compino Macuines, J. W. Scott, J. Carr, and J. 
Owen, London. 

9824. Botri.es for PHARMACEUTICAL Purposes, J. A. 
Trottier, London. 

9825. Crip Crank for Bicycies, The Elms Cycle Com- 


pany, Birmingham. 

9826. Wasre-pire Traps, E. 8, Torrey.—(F. N. Du. Bois, 
United States.) 

9827. UMBRELLA Banps, J. W. Milne, London. 

ae a my a Wavy APPEARANCE to FeaTHERS, 8. 

and J. » London. 

9829. Varyinc the Loap of Gas Governors, W. Cowan, 
Edinburg! 

9830. Reoister of Tuss, &c., J. G. Patterson and T. A. 
Tate, Tynemouth. 

9831. AXLE-Boxes, C. C. Lo , The Patent Axle- 
box and Foundry Company, B: ham, 

9882. Bevet Gavces, F. Spencer, Manchester. 

9888. ATTacHMeNnT to Boot Soves, E. Brown, Bir- 
——. 

9834. Topacco Pirgs, W. Pitt, London. 

9835. Passina Parcets through the Door, M. Koch, 
London, 

9836. Lockine Devices for Trunks, &., O. Schultz, 


on. 
9837. CanpLEstick, L. Albon, D. Cristol, and J. Dobbs, 
Dublin, 


9838. Twistrinc Frames, C. Barstow and W. H. 
Knowles, lax. 
9889. AuToMATIC FirE-EscaPE, H. C. Spurway, Kidder- 


iter. 
9840. Covers for Postat Purposgs, J. 8. Ransome, 
London. 


9841. ALLoy of ALUMINIUM, W. R. Briggs, Dundee, 
9842. Supportixe Brackets, &c., J. T. Marshall, jun., 


on. 
bas oh — the Receipts of Moneys, C. Franklin, 


on. 

9844. Wire Mats, T. C. McPherson, London. 

9845. SuBMaRINE Boats, F. Consiglio, London. 

9846. Wueets for VeLocirepes, G. J. Stevens, London. 
9847. Bricks, W. John, London. 

9848. Bep Pans, E. Phillips, London. 

9849. Gas Lamps, J. H. Pickup, J. Byrom, and W. 


Rigby, London. 

9850. Fans Operatep by Evecrriciry, J. H. Pickup, 
J. Byrom, and J. Ashworth, London. 

9851. Buryino Liquip Hyprocarsons, P. St. Clair 

Matthey and H. A. Kent, London. 

9852. Steerine Bicycies, &., W. and H. Chatterway, 


9858. Boxt for Locks, L. R. Lecellier, London. 

9854. Coat from Coat Dust, H. Birkbeck.—(E. B. 
Muller, Germany.) 

9855. Fitrerinc Bao for Breweries, &c., J. G. Miller, 


mdon. 

9856. Gun Mountings, J. Vavasseur, London. 

9857. Fire-Proor Fioors, H. B. Price, London. 

9858. Cigarette Macuines, 8. Pitt—(K H. Woodrum 

United States.) 
. RENDERING IRon Homocenzovs, J. C. Fraley, 

9860. Stor Davicms § ning 

. Stor-motion Devices for Looms, T. F. W: a 

ton, London. ; 

9861. Lamp-BurNERS, H. H. Lake.—(The K. T. Barton 

Company, United States.) 

9862. MreraLtic WuirrLeTrees, 8. Landauer and E. 

Hi , London. 

9863. ELecrric SicnaLune, H. H. Lake.—{ The Electric 

Secret Service Company, United States.) 

9864. HAND-OPERATED Stamps, H. H. Lake.—(B. F. 
Cu ins and J. St ll, United States.) 

9865. Tox Cans, E. Norton, London. ‘ 

9866. RecorpInG the Atrenpance of Emptoyes, H. H. 

Lake.—(J. C. Wilson, United States. 

9867. Manuracture of Decras, Max von Schmidt, 
London. 

9868. ReocuLatine the Dravcut in Frrepiaces, C. 
Walter, Lond 





ndon. 

9869. Printinc Numpers and Grapvations, J. Foster, 
F. Foster, and J, Y. Foster, London. 

9870. AERIAL Navication, M. M. Toledo, London, 

9871. Oven Door, J. T. Gray, London. 

9872. Bicycies, R. A. B. Fell, London. 

9878. Scissors and Nerpite THreaper, 8. E. Wills, 


mdon. 
9874. PiaTe Po.isninc Mixturr, W. C. Latham, 


London. 
9875. WHeEEts for Cycies, &c., T. C. J. Thomas, 
ndon. 
9876. PorTaBLE Fire Lappers, O. Witzel, London. 
9877. Rotary Enoines, &c., G. Crowell, London. 
9878. Water Merers, J. Thomson, London. 
9879. Steam Enoines, L. T. de Kossuth, London. 
9880. AcruaTING Mecuanism for Inpicators, W. P. 
Fane m.—(C. F. Holt and W. S. Star, United 


tes. 
9881. Forainc, &c., Hoops, &c., W. P. Thompson.— 
—(C. L. Coffin, United States. 
9882. Fastenino Devices, J. onds, London. 
. P. Thompson.—(C. L. 


9883. CommuTaTorR BrusHEs, 
Coffin, United States. 

9884. Sait, W. P. Thompson.—{A. L. Lawton and W. &. 
Dodge, United States. 

9885. Mutes for Spinnino, J. Jones and J. W. Morri- 
son, Manchester. 

9886. Rocker Apparatus, W. S. and R. G. Owen, 
London. 

9887. Casn and Parcet Carriers, W. P. Thompson.— 
(J. F. Bartlett.) 

-" oceans for Beeriinc Fasrics, G. B, Bianchi, 

vi 


erpool. 
9889. ARTIFICIAL Cuamois LeaTHER, L. Thery, London. 
‘ LLS in Wer Cotour Macuines, F. W. 

Hayward, A. 8. King, and A. W. Loveland, London. 

9891. ELecrrotytic ELectromerers, A. G. McKenna 
and H. T. Weed, London. 

9892. Puriryina Smoxg, E. Edwards.—(Messrs. Muel- 
lenbach and Thewald, Germany. 

9898. Ser-actinc Muss, B. Hdwards.—(R. Priebsch, 
Austria.) 

9894. Measurine CrorH, H. Stein, jun., London. 

9895. Sarery ATTacHMENT for ELEcTRIC Wires, W. W. 
Horn.—(C. D. Brown, United States.) 

9896. Huits for Steam Vessets to Increase their 
Sprep, H. Christie, London. 

om Domestic Cooxine Ovens, E. F. Cox, Thornton 


eath. 
9898. Lock for Rairway Carriage Doors, J. G. 
Crichton, London. 


26th May, 1892. 
me. Dew Tunes, J. B., G., and J. B, Swailes, 
9900. MxcuanicaL Toys, J, Clark and A. C. Oakes, 





9901, Masmo Oo 
. LE Oov. H. King, London, 
9902. STzRN Wane Poorman Vv: — 


gssEts, R, J. Ham: 


= Mi.Ham Bott, H. Milham and T. Broadbent, 
M > 

9904. Betis Tasies, T. Rowley, Manchester. 

9905. SurcicaL Appiiances, J. B, Gabe, Swansea. 
9906. Execrrica, Switcues, A. V. Pittar and E. W. 


Beckingsale, London. 
9907. Boots, A. Jtinger, Sheffield. 
9908. Grinpstone Rest, G. Addy and W. Johnson, 
Sheffield. 
9909. RerriceraTine Apparatus, 8. Puplett and J. L. 


te | on. 

9910. ELectriryine Air, C. P. Shrewsbury and J. L. 
Dobell, London. 

9911. Se.¥-actinc Mutes, W. Haythornthwaite W. 
Tempest, and A. Gradwell, Manchester. 

9912. MawuracTure of Jams, &c., W. Chadwick, Man- 
chester. 

9913. SELF - REGISTERING TURNsTILE3, H. D. Bailey, 
Manchester. 

9914. Burrons, R. Coulter, Leeds. 

9915. InpicaTine Weicut, J. Seed and H. Sutcliffe, 
Halifax. 

9916. Cusnion Tires, M. Carswell, jun , Glasgow. 
9917. Runninc Hoops and Bow1s, J. Hood, Birming- 


ham. 
9918. Skirts of Lapizs’ Rivine Hast's, G. F. Bromley, 
London, 
9919. Som, Workina Impitements, R. J, Edwards, 
London. 
9920. FLancinc the Enps of Steam Boivers, 8. Fox, 
London. 


9921. Locxs, R. Barrett, L. E. Schneider and A. 
Weirich, on. 
9922. Printinc Paper Baas, J. Baron and J. Duerden, 


don. 
9923. Pneumatic Tires, H. H, Hall and E. J. Bayly, 
Cheshire. 


eshire. 
9924. SeLr-rixinc Expansion Buiock, W. J. Bosley, 
Surbiton. 

9925. Lock Furniture, T. Limond, Glasgow. 

9926. P: Burchett, 


3 APHY, A. London. 
9927. Musica. Boxes, A. Jan, London. 

9928. ADVERTISING, J. Titley, Manchester. 

9922. Forminc Hanp Hoxes in Boxzs, B. Sutcliffe, 
London. 

9930. Topacco-cuTTiInG Macuines, L. North and 8. 


, London. 
9931. Hoxpinc Rovunp Fires, &., R. Denison, 
Leeds. é 

9932. Meters, P. E. Singer, London. 

9933. Brusx, C. J. Jones, Ipswich. 

7. appeal CargiaGeE Doors, J. R. Churchill, 

mdon. 
9935. WHELs of Roap Veuicies, W. H. Barton, Bir- 


m i 
9936. Brassixe Corraces, F. C. Hodgkinson, Lan- 
cas' 





rr. 
9937. Apparatus for Kerzpinc Wine, G. C. Nobile, 
London. 


9988. TreaTinG Coat Tar, W. Beecker, London. 
9939. Utitisinc Expansion of Fiuips, W. H. Northcott, 


London. 
9940. Borers, L. White, jun., and W. Y. Baker, 
London. 
9941. ELecrrica Contacts, C. H. Smeeton and H. 
on. 


9942. Grinpinc Parazpotic Surraces, K. and G. 
Schwarz, London. 

9948. PuotroGrapHic Prints, J. B. Brooks and J. 
Lewis, Birmingham. 

9044. Susrpznpine Licut Venicies, W. Goatcher, 


ndon. 
9945. Preumatic Tires for Wueeis, P. Morgan, Bir- 
mingham. 


9946, ae PERMANENTLY on Grass, J. Jaques, 
Manchester. A. @ s 


9947. InsuLaTine Joints, R. Hadd 
France.) 

9948. CLearine Spike Cytinpers, &c., A. H. Morton, 
London. 

9949. Drary and other Prrzsand Sockets, W. Andrew, 
London. 

9950. Woop-carvinG Macuines, J. McHardy and 


W. G. de F. Garland, Chiswick. 
9951. Wmpow Firrines and the like, E. Ramsbottom, 


\verpoo! 

9952. Dyermnc Marerias, E. J. Pizzey and G. E. 
Upton, London. 

9953. Apparatus for OBTAINING Seismic, &c., Morons, 
W. W. Beaumont, London. 

9954. Swine, 8. Wilson, London. 

9955. Packine Rinos, T. Smith, Dunfermline. 

= or CoLtp Ro.iine Macuine, B. Thompson, 





ig 

9957. AppLyinc Motive Power to Venicies, H. Y. 
Dickinson, London. 

9958. UNiversaL TyPg- Lockinc Gear, F. Moon, 
Hayle. 

9959. ConstrucTING SIGNALLING Apparatus, T. Coad, 
London. 

9960. Bats, E. Hardcastle and E. Hawks, Man- 
chester. 

9961. Vatves, J. W. Oliver, London. 

9962. Bicycie and other Brearinas, A. Clifford, Dart- 


ford. 

9968. Brick Kin Furnacz, T. Parker and G. Eagling, 
Castletown. 

9964. Pratep Srrvucrures, &., A. C. A. Holzapfel, 
London. 

9965. Forcine LiquiD out of a VesseL, P. Kéthner, 


9966. Forcinc Liquips from Vesseis, P. Kéthner, 
London. 

9967. Cuiminc Apparatus, E H. Horne, London. 

9968. Castine Incots, H. Cramp and J. E. Bott, 
London. 

9969. Twist- Lace Macuinges, H. 8. Cropper, 
London. 


9970. Improvinc Prints, R. Wheatley and Son, 
Birmingham. 


9971. — Wueets, A. J. Boult.—(P. de Lact, Bel- 
gium. 

9972, PLayina a Game, J. M. Lester, London. 

9973. Braces, &c., for Garments, P. E. Statham, 
Liverpoo! 

9974. ARTIFICIAL MarBLE, H. A. Majewski and W. 
Beyenbach, London. 

9975. Sprayine Devices for Beer, ©. OC. Hanford, 
London. 

9976. Nosrsacs, R. Bennett, Liverpool. 

9977. RecepracLes for Liquips, D, Noble and J. A. 
Brown, London. 

9978. ScREW-DRIVERS, C. F. Hill, London. 

9979. CarTripess, H. Monk, Liverpool. 

9980. Door Stops and Draucut Exciupers, C. F. Hill, 
London. 

9981. Preparine Yarns for Weavina, W. L ti 


9998. Arracument for PzenHoLpers, C. H. Elsdon, 
London. 


9999. Gear for Bicycies, L. A. A. Lotz, London. 
10,000. Broocues, J. C. Smith, Lcndon. 

10,001. Vesses, 8. Davison, London. 

10,002. Lirg-savine Rocket, T. H. P. Heriot, London. 
10,003, ADVERTISING Devices, C. Eissner, London. 
10,004. Macuines for WasHine Fasrica, C. Blaschka, 


on. 

10,005. Burton Fasteners, A. E. Miiller, Germany. 
10,006. SuprortTinc SunsHaDes to ARTICLES of Dxess, 
A. Bachmann, London. 

10,007. Packine Pictures, 8. Dawson, London. 
10,008. Workixe Raitway SianaL Levers, A. Ross 
and T. iby, Manchester. 

10,009. RatLway SIGNALS and Points, A. Ross and T. 
yy, Manchester. 

10,010. Puriryinc the Resipve of Cement, J. Hoyle, 


ywanscom be. 
10,011. Suspenpine Pictures, T. W. Rogers and J. T. 


ouse, on. : 
10,012. SpinpLE Presses, J. K. Jacobi and the Weiler- 
bacher Htitte, London. 

sy, ~~~ -gpaleeanareaes Apparatus, L, R.von Stockert, 


on. 
—_, IncaNDEScENT Exectric Lamps, J. Melhardt, 
Lon 


on. 

10,015. OrE-RoasTinG Furnaces, H. H. Lake.—(G. F. 
Bartlett and A. J. O'Neill, United States.) 

10,016. Conveyors, G. Little, London. ; 
10,017. Bettisc, H. H. Lake.—(R. Cowen, United 


States.) 
10,018. Makino Barrexs Liquip-TIGHT, R. Jiirgensen, 
F. Niess, and G. Gtimbel, London. 

10,019. Ain Enctings, J. G. Richert, London. 

10,020. Bepsrzaps, T. R. Chambers, London. 

10,021. BeveLuinc Grass, G. E. Winkelmann and M. 
W. Edgley, London. 

10,022. ELEcTRO-TELEPHONIC Apparatts, ©. J. Grist, 


mdon. 

10,023. ProrocraPHic DevELorinc Tray, A. Desboutin, 
London. 

10,024. Hyprav.ic Presses, H. A. Schlund, London. 
10,025. Sewine Macuines, M. T. Denne, London. 
10,026. Szewinc Macutves, M. T. Denne, London, 
10,027. Betts for VELOCIPEDES, C. Lohmann.— (H. 


Wissner, my. 

10,028. Brakes, A. eron, Glasgow. 

10,029. Macuines for Excravinc CyLInDERS, J. Bryce, 
G 


Ww. 

10,080. O11. Enoiyes, C. Brotherhood, Bristol. 

10,081. Hanaina Winpow-sasHes, W. Ga’ Bristol. 
082. ING WATER-BALLAST TANKS Of SHIPS, 
A. Kendrick, Bristol. 

10,088. PHotocRraPHic Tripop Stanp, A. R. Wormald, 


jutton. 
10,034. PLates, Disues, &., T. W, Bennett and W. 
D 


unD, . 
10,035. ManpRILs, T. Humpage and H. I. Jacques, 
Bristol. 

10,036. Gas Heatinc Apparatus, A. K. Irvine, 


jlasgow. 
10,037. WasHinc Coat, &c., A. Kesson, D. Campbell, 
8. Potts, and W. Reid, G Ww. 
10,038, Fire-crates, B. Pitt, Bristol. 
10,089. Bortz Furnaces or Fives, A. H. K. Lamb, 
Birmingham. 


10,040. HorsesHors, H. Maudsley, Accrington. 
7 Pianorortses, F. Newman and C. Parkinson, 


on. 
10,042. Pranorortes, F. Newman and C. Parkinson, 
London. 
10,048. agane Macuines, M. Firth and F. Davy, 
01 


Bradf 

10,044. Frxinc Tuses in Tuse-pLates, E. H. Story, 
Manchester. 

10,045. Date CaLenpars, A. Meckel, Manchester. 
10,046. PROPELLER, A. Clifford, Dartford. 

10,047. Latcues, W. B. Brooker, Bootle. 

10,048. ‘‘NgEDLE Port” for DRawine Compasses, T. 


Jackson, Leeds. 
10,049. Gun and Prosectite, A. E. Garwood, Mon- 
mouthshire. 
10,050. Lirtisc Poxers of Spisninc Macuines, E. 
Tweedale, 8. Tweedale, and J. Smalley, Manchester. 
10,051. Bossins used in LaAcE-MAKING, A. Parsons and 
E. Whitworth, Nottingham. 
10,052, Dress Hotpsrs, F. T. Brooks, Birmingham. 
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10,053. Detracuinac Horses from Venicies, W. C. 
Bushby, London. 

10,054. Fire-stanps, &c., W. P. Eglin, Halifax. 

10,055. VeHicLe and other Wueets, H. E. Moebus, 
London. 

10,056. Device for Removine Corns, &c., R. Viol, 
Sheffield. 

10,057. Dryinc, &c., Corron, W. Holland, Man- 
chester. 


10,058. Boots and Sxozs, A. Elson, Northampton. 
= TuBuLaR Exxectric Conpuctors, E, Payne, 
London. 
N —. RxcorDinG ELectric CuRRENTs, G. W. Hart, 
mn: 


on. 
 ~ Macurinery for Curtine Suaar, W. R. Watson, 
iw. 

10,062. Inrant’s Caarrs, J. M. Collins, London. 

10,068. Gas Encines, H. T. Humpidge, J. D. Hum- 
pidge, and G. E. Snoxell, Stroud. 

10,064. Jom Linx for CHarns, S. Marsden, Man- 
chester. 

10,065. THREAD-sPOOLING Macuings, W. Ayrton. 
Manchester. 

10,066. ~ ores Macuinzs, J. E. 8. Perkins, Peter- 

10,007. “Maron Srrixine Surrace, C, A. Garvie, 

~ = PAPER MAKING Macuingery, J. Luke, jun., 


Ww. 
10,069. Gas Enarnes, R. Pollock, Glasgow. 
10,070. Preservinc Fancy Tosacco, M. Goodbody, 


10,071. TUBE-MAKING Macurnery, 8. Longmore, Bir- 


10,072. Tres for Wares, C. Challiner, Manchester. 
10,078. Conpenser for Stzam Enornes, G. H. Biddles, 


mdon. 
10,074. RerriczRatinc Apparatos, G. M. Greenhorn, 


mdon. 
10,075. WHEELS of VeLocirepgs, G. Dennant, London. 
10,076. SHoutpER Srraps of Lapigs’ APRONS, 


e Ww 
10,077. SELF-acTING Muxxs, J. Spenlé.—(#. Hanhart, 


a 
10,078. , COMPRESSED Bakers’ Yeast, H. Myers, 





’ 
Manchester. 
9982, UNFASTENING StorreRED Bort es, N. A. Shibley 
London. 
9983, PROPELLING VEHICLES, W. P. Thompson.—(B. E. 
Ries and A. H. Henderson, United States. 
9984. PrecipitaTina Apparatus, F. F. 
London. 
9985. REGULATING Fiurp Pressure, J. H. Gartrell, 
London. 
9986. Game, CO. J. Nason, London. 
9987. CoIn-FREED MecHANISM, A. Breard, London. 
9988. Winpow Buinps, M. J. Scobie, London. 
9989. BREECH-LOADING ORDNANCE, A. Noble and G. 
Henderson, London. 
FIRE-EScAPE for Drscenpinc from Winxpows, 
G. W. Thomas, London. 
9991. PHorograPHic CamERas, A. H. Townsend and 
E. Parker, London. 
9992. Dryina Raw Goons, A. Riibenkamp, London. 
Os a Gear for Enaines, H. H. Carrick, 
mdon. 


eynemann, 





American Writing Machine Company, United States. 
Oxxanine Tin, &., A. E. @. Birkbeck, london, 
9996. Toor for CARVING Wi 








extremely stable compound, 


mond, London. 


9994. Typx-writinc Macuines, J. C. Fell.—(The 


‘oop, G. R. Gwillim and H. J. 


10,079. ApsusTABLE SAFETY Brake, G. P. Bosomworth, 
Gateshead-on-Tyne. 
yy ow Mopsgt, C. A. Smith and G. Worts, 


anchester. 
— Construction of Bicycies, J. W. Galloway 
on. 
10,082. Brix Fires, W. O. Gottwals and G. L. Orme, 
b+ age Neem 
10, pon EANING Topacco Pipss, J. H. Lamprey, 
on. 
10,084. Buttons, 8. Carter, London. 
10,085. TarepEns, C. F. Kootz, London. 
10,086. Exzvator Cuarns, F. West, London. 
10,087. Catcx for Siipine Doors or Sasues, W. Slade, 
London. 
7 awe Trapeze, Bon Bon and Artino, Ports- 
mouth. 
10,089. Winpow Respirator and Dravcat CHEcK, H. 
Dodd, Orkney. 
10,090. Mrar Currers, A. Shepard, London. 
10,091. LypDRo-caRBon Motors, W. Seck, Liverpool. 
“ss Locxine Doors, J. Hacking, J. Mason, and J; 


. Hill, Lan 
10,098. VentiLation of Lawn Tennis Suoes, J. Milnes, 
Huddersfield. 





on, 
9997. Suetves for GrexnHouses, 8, Deards, London. 








10,094. Suups, W. P. Lond 
10,005. Woop Mtg y Geasen, 1 Manchester. 
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10,096. SuurrLe Guarp for Looms, W. H. and J. Sut- 
cliffe, Halifax. 

10,097. Rest for Kneevtno, E. Brown, Birmingham. 

10,098. Pweumatic Spaines for Ventcies, J. Maun’ 
fort, Coventry. 

10,099. Pyeumatic Tires for Bicycies, W. Rowbotham, 
Manchester. 

10,100. Courtiycs for Raitway Wacons, R. Hegin- 
botham and W. Phillips, Manchester. 

10,101. Postace Stamp Dampinc Devices, L, Maclaurin, 
London. 

10,192. Arracninc Wire Spokes in WHEE:s, F. 0'C. 
Prince, London. 

10,103. Process for Drymxc Eartn, &c., F. Pelzer, 
London. 

10,104. Uritiisation of Ferrous Liquors, A. 8. 
Ramage, Wolverhampton. 

10,105. Com Batance and Base Coin Derecror, C. 
Leni, London. 

10,106. Lessenine the Errects of Coiisions, E. Wall 
and G. H. Frecknall, London 

10,107. Bouts and Nuts, E. Wall and G. H. Frecknall, 


London. 
10,108. Rerricerators, E. Wall and G. H. Frecknall, 
Lond 


ion. 

10,109. Securinc FLancep Raixs, E. Wall and G. H. 
Frecknall, London. 

10,110. Raitway Trucks, E. Wall and G. H. Frecknall, 


London. 

10,111. Caps for Curmmnygys, &., J. I. Williams, 
London. 

10,112. Conpenser, E. Wall and G. H. Frecknall, 


mdon. 

10,113. Preumatic Trres for VeLociPepes, R. Binnall, 
London. 

10,114. Automatic Vatve, A. Browne.—(G. E. Bridge, 
Switzerland.) 

10,115. Launpry DoLy Exastic SusPEnpDER, H. Davall, 
London. 

10,116. Mecuawnicat Toy, F. W. Dodd, London. 

10,117. Heatinc Fiurps for Cutinary Purposes, J. 
Pollock, London. 

10,118. Water Heatinc Apparatus, E. M. Chaboche, 
London. 

10,119. SrrRarver for Teapots, J. Herrmann, London. 

10.120. Removinc Spokes from the Huss of WHEELS, 
H. Dahlman, London. 

10,121. Nur Lock, T. A. Apgar and J. M. Drinkwater, 
London. 

10,122. Corset, B. Bouchard, London. 

10,123. Terra-cotta, H. L. Doulton and 8. H. Leech, 


London. 

10,124. Box for Packinc Fruit, &c., W. Turnbull, 
London. 

10,125. Raismse Sea Warer, &c., J. McAdam, West 
Hartlepool. 


10,126. Aeratinc Matt L:quors, &c., D. Wickham, 
mdon. 
wow Ho.pinc Wraprine Paper, D. W. C. Griffith, 


ndon. 

10,128. Feep Water Heaters, J. Bell, London. 

10,129. Cookrsc Urenstis, A. Isaacs, London. 

10,130. CarnTripce Houper, P. Mauser, London. 

10,131. TeLepaones, Siemens Bros. and Co., and F. 
Jacob, London. ‘ 

10,132. Sas Fastener, T. V. Riordan, London. 

10,133. OvernEap E.ecrricaL Conpuctors, M. N. 
Brandao, London. 

10,134. Marxine Loaves, G. Hopkins, London. 

10,135. ManuractuRinG Bearinos, C. A. Piat, London. 

10,136. Startinc MecuantsoM for VeHIcLEs, W. Prinzlau, 
London. 

10,137. Fasteners for Boots, B. P. Howell, London. 

10,138. Manvuracrure of Basic Dyesturrs, J. Y. 
Johnson.—(The Badische Anilin and Soda Fabrik, 
Germany.) 

10,139. TELEPHONIC ComMuNIcaATION, R. Lowenstein. — 
(C. E. Weiss, Germany.) 

10,14). Rattway Burrers, H. H. Lake.—( A. B. Ibbotson, 
Italy.) 

10,141. 

mi 


Wueets for VeLocipepes, W. R. UCowey, 


on. 
10,142. Mecnanism for FLower Scissors, W. J. Davy, 


ndaon. 
10,143. Dynamo-ELecTRIc Macuines, F. H. and A. 
Varley, London. 
Seen Castor for Furniture, M. Watson, 
ndon. 
10,145. Arc Lamp, R. Holsten, London. 
10,146. Removine Sanp from Raits, D. McDowell, 
London. 


10,148. Arrixinc the Icnrtmsc MaTERIAL on MatTcH- 
Boxes, H. Fielder, London. 
10,149. Times of Bicycies, R. Scott, Newcastle-on- 


Tyne. 

10,150. Sanrrary Peat FvEt, F. Thomas and J. Murray, 
Exeter. 

10,151. Yorke for VeLocirepes, F. E. V. Taylor, Derby- 
shire. 

10,152. Raisinc Drop Hammers, H. Williams, Bir- 
mingham. 

10,153. Brusnes, J. H. Butterfield, Keighley. 

10,154. Cyrc_es, M. Browne, Dublin. 

10,155. Prosectine Imaces upon Distant SurFaces, M. 
Walker, London. 

10,156. Cuauns for Securrnc Horsgs, A. Buchanan, 
jun., London. 

10,157. Mecuanicat Screen, T. E. Pye, Shrewsbury. 

10,158. VaLves for GARDEN Syrincgs, W. H. Douglas, 
Birmingham. 


28th May, 1892. 


10,159. Fasteninc Parts of Bicycies, W. A. Briggs, 
Dundee. 

10,160. ArTiFIcIAL Strong, J. Baines, London. 

10,161. TeLEGRaPpHIC CoMMUNICATION With LiGHTSHIPs, 
8. Evershed, London. 

10,162. Wrsprxc Yarns, W. G. Gass, Bolton. 

10,163. Posta, Boxes for Wepprinc Cake, F. Escott, 


London. 
— Cat Wires for Dove Corts, T. Singleton, 
to’ 


0. n. 
10,165. Coverines for the Fret, A. Slater, Man- 
chester. 
10,166. Recistermnc Apparatus, J. Holroyd and E. 
Wiseman, Manchester. 
10,167. PHoTocRaPHIC 
Bristol. 
10,168. Traversinc Motions, J. Dronsfield, Man- 
chester. 
10,169. Mu.trpLe Sectionat Heater, J. A. Muirhead, 
Tadcaster. 
10,170. Mounts for MeTaLiic Bepsteaps, F. Stringer, 
Birmingham. 
10,171. Movips for VuLcaNisinc Trees, H. H. 
Waddington, Manchester. 
10,172. Sewrnc Macurnes, M. Sandt, Manchester. 
10,173. ProrecTinc SUBMARINE CaBLes, W. 8S. Seaton, 
Glasgow. 
10,174. Preventinc Foutrsc of Beppinc of Horses, 
J. Delaney, London. 
10,175. Gory Crus Caszs or Baos, H. J. Chisholm, 
Liverpool. 
10,176. Pseumatic Tires for Venicres, G. Waller, 
mdon. 
10,177. Skates, W. Hartley, London. 
a> ~~ for Trousers, E. G. Burling, 
ndaon. 
10,179. Firepcaces and Recister Grates, D. G. Paul, 


Cameras, J. F. Parsons, 


ow. 

10,180. Ber-nives, J. H. Howard, Holme. 

10,181. Frepinc-BoTTLe Teat CLeaner, H. Jack, 
London. 

10,182. Frames for Cuarr Currers, 8. B. Bamford, 
Uttoxeter. 

10,183. Be.ts, J. Taylor, Manchester. 

10,184. UMBRELLA and Parasot Runners, W. Hoyland, 
Sheffield. 

—, Propucine Extract of Tea, H. Barotte, 


on. 
10,186. Umprewias, A. Sautter, London. 








10,187. Orerxs for PLayoyc Gor, R. Anderson, Glas- 
gow. 

10,188. Dump Cappirs for Go_r, R. Anderson, Glas- 
gow. 

10,189. Erecrro Motors and Dynamos, H. Chitty, 
London. 


10 190. Dress STanp and Fire Escape, M. 8. Barron, 
London. 
10,191. PHotocrapHic CHANGING Boxss, A. L, Adams, 


ndon. 
10,192. CLzantina Lamp Cuimneys, &c, F. Blecha, 
mdon. 
10,193. Reeutatine Water, J. W. Galloway, 
mdon. 
10,194. Enoines, D. H. Irwin ‘and H. W. Bradley, 
London. 
10,195. Conveyinc Gran, J. Walker and E. 8. Pinchin, 


ndon. 

10,196. Maxine ArtiFic1aL Woop, P. A. H. Wehner, 
London. 

10,197. Furnaces, J. W. Cann and R. E. Commans, 
London. 

10,198. SicNatiinG, D. Grant, London. 

10,199. Vatves, O. Schwade, London. 

10,200. Propucinc Bieacuine Acents, C. Kellner, 
London. 

10,201. Paper or Carpspoarp Box, G. C. Kirtley, 
Marske-by-the-Sea. 

10,202. Depositine Tanks, H. H. Leigh.—(C. F. Grellet, 
France.) 

10,208. Sprixes, J. Webster, London. 

10,204. Bac, E. Bronsdon, London. 

—— Cramp for Triwminc Lamp Wicks, W. A. King, 

adon. 
10,206. Gas-nEeaTEeD Ovens, J. E. Dowson, London. 
a for Savine Lire at Sa, J. G. Craig, 
mdon. 
10,208. Lerrer Carps, P. M. Hooper, London. 
10,209. MAGNETO-ORTHOPEDIC APPLIANCE, G. Edwards, 


mdon. 

10,210. Bep Prorecror, W. W. Horn.—(J. P. Duval, 
United States.) 

10,211. Fotpinc Umprriia, W. W. Horn.—(C. EB. Hayes 
and H. L. Millay, United States.) 

10,212. ArtiFiciaL TeeTH, M. J. F. Kneiff, London. 

10,213. Ramway and other Covp.ines, J. Krehbiel, 
London. 

10,214. Fire Avtar, T. Sturgeon, London. 


10 284. Woven Faprics, A. G. Dawson and J. and F. 

E. Adams, London. 

> --eeee Tog-o.tP for Pepas, H. J. Owers, 
Lo 


ndon. 

10,286. Fotpinc Mecuanism, H. E. Newton.—( Messrs. 
R. Hoe and Co., United States. 

10 287. Spootine Macarngs, J. W. Foster, London. 

10,2e8. Lirtine and Lowsrine Goops, A. Copping.— 
(F. A. Luck, New Zealand.) 

10,289. Bany-caatrs, G. H. Willson, London. 

10,290. Vapour Burner, C. Richards, London. 

10,291 Suip’s Bertus, D. Parks, M. Stone, H. Gold- 
berg, and B. A. Andrews, London. 

10,292. Insect Traps, H. H. Lake.—(J. Rogers and C. 
Capen, United States.) 

10,298. Recepracces for Ernyiic Catoripg, J. Bengué, 


ndon. 
10,294. Apparatus for Piuckinc Tega, J. Jonas, 
{London. 
0,295. Papiocks, W. Gooch.—(A. Roden, Canada.) 
10,296. Manvracture of Meta Prats, D. Gestetner, 
London. 
10 nabs Monocyc.es or Unicyciss, G. E. Bourgoin, 
mdon. 


10,298. EVAPORATING Apparatus, F. W., E. G., and F. 
W. Scott, jun., London, 
10,299. Hurricane Lanterns, W. Lighbody, London. 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Official Gazette. 
471,691. Dynamo-eLecrric GENERATOR OR MoTor, 
Cc. W. and L, B. Atkinson, London, England.—Filed 

August 18th, 1891. 

Claim.—{1) In a dynamo-electric g tor or motor, 
the combination of a commutator pod contact 
strips on its face at or about at right angles to the 
axis of rotation, with a casing adjustably attached to 
the framing of the machine ig the es, the 
said casing being capable of adjustment toward the 
face of the commutator to compensate for wear and 

intain the lest volume, the space between the 
rotating periphery of the commutator and the casing 
being as al as possible and of such a length as to 
prevent the passage of flame. (2) Ina dynamo-electric 
or motor provided a commutator 











— Knire-cLeaninG Device, F. H. E 


mdon. 

10,216. Oprarninc Power from River CuRRENTS, A. A. 
Raubold, London. 

10,217. TrEaTMENT of M1Lk, A. Bernstein, London. 

10,218. Heatinae Rattway Trains, J. E, Howard, 


ndon. 

10,219. Sorreninc and Puriryinc Water, H. L. 
Doulton, London. 

10,220. Firrmsc and Finisaixsc Cartripcss, T. P. 
Wood, London. 

. VELocIPEDE WHEELS, J. Nuttall, London. 

2. Game, M. Tinsley and E. Perkins, London. 

. AXLE-Boxes, 8. Fox, London. 

. Curmney Pots, G. Tweedy, Newport, Mon. 





80th May, 1892. 
10,225. Propuction of Cutorine, &c., F. M. Lyte, 
Lond 


on. 

10,226. WaTerprRoor CLoTs, J. Lockwood, Leeds. 

10,227. Grinpinc Wrre Ports of Carp Friars, A. 
Hitchon, Halifax. 

10,228. Ink-ERASER, W. Crichton, Glasgow. 

10,229. ATTACHMENT to RusBeER Tires, E. Brown, Bir- 
miogham. 

10,230. Arn ConpexseR, W. Thomson, Glasgow. 

10,231. StamPinG COLOURED Impressions, E. A. W. 
Wolter, Glasgow. 

10,232. Stokers’ Prickers, H. Campbell, Glasgow. 

10,233 Meratiic Bepsreaps, 8. I. Whitfield, Bir- 
mingham. 

10,234. CiGARETTE-BOXES, J. Plenderleith, London. 

10,235. Looms, J. Whitham, London. 

10,236. Sasn Fasteners, J. Gordon, London. 

10,237. Locomotives, R. H. Fowler and W. Beadon, 
Bradford. 

10,238. Looms, T. P. Young, Manchester. 

10 239. Fry Boxes for ANGLERS, W. H. Foster, Ash- 
bourne. 

10,240. Butrons and Burton Fasteners, H. Stevens, 
Liverpool. 

10,241. Makinc Fur Hat Bopigs, E. T. Robinson, 
Manchester. 

10,242. Bicyciz Sranp, S. Simpson, Mansfield. 

10,243. Fittines, &c., for Hosz-prpzs, W. Fraser, Bir- 


mingham. 

10,244. Can or Box, W. Edwards, A. Bamford, and G. 
C. Elliott, Manchester. 

a Boots and Suozs, T. A. Bouvier and N, Mehlen, 


ndon. 
10,246. HyprocarRson Burners, W. R. Jeavons, 
mdon. 

10,247. MakinG ORNAMENTAL ARTICLES, E. Taylor, 
Birmingham. ‘ 
10,248. ManuracrurE of Leap Liouts, T. R. Voce, 

Bi 


10,249. Makinc CycLe Waeeis, W. Barker, Wolver- 
hampton. 

10,250. Comurnation Bit, A. Reid, London. 

10,251. Inxstanps, M. Faust, Germany. 

10,252. Cyamp for Cyciz Sappies, A. L. Smith, 
Coventry. 

10,253. Szasonrsc Woop, J. Turner, Leeds. 

10,254. Gas and O11. Motor Encines, J. H. Hamilton, 

otting! 
“—. Stack Coverines for Cut Crops, M. C. Swallow, 


ow. 

10,256. Game of Sx1L1L, R. B. Roxby, London. 

10,257. TARPAULIN FasTenER, J. Knox, Durham. 

10,258. Curtinc Ve.vets, &c., into Strips, R. Williams, 
Manchester. 

10,259. Srzam Enoineg, A. E. Narlian, London. 

10,260. PeramsButators, &c., F. F. Barnes, London. 

10,261. Rustiess AuLoy, G. 8. Taylor and P. Hulme, 
Helsby, near W: n. 

10,262. Szats for Tramcars, &c., E. K. Payant and E. 

, Manchester. 

10,268. Knitrinc Macurvgs, T. Barker, 8. Snape, W. 
Wilson, and A. Grundy, Bolton. 

10,264. StRETcHER for PeRAMBULATOR Hoops, T. H. B. 
Hitec! , London. 

10,265. ELecrricaL Measurinc Instruments, W. E. 

m and T. Mather, London. : 
10,266. Fopper Cakes, A. J. Boult.—(A. W. Rehnatrom, 


Sweden.) 

10,267. Dygzmsc Fisrovus Materiats, R. Shaw, Man- 
chester. 

10,268. PranorortsEs, J. Head, London. 

10,269. VeHicte Huss, W. H. White and A. P. 
Newdick, London. 

10,270. Execrric Licutinc, E. L. Berry and F. 

ison, London. 
10, oo. Vatve for Pyeumatic Tires, T. C. Thomas, 
mdon. 

10,272. Casements, W. Mainzer, E. Kempthorne, and 
J. E. Williams, London. 

10,278. Spoons, ch Sweet, London. 

10,274. Distrisution of ELEcrricriy, 


London. 
10,275. Pacxace for Borriss, P. Jensen.—(N. Mathiesen 
and Co., Norway.) 


A. Sweet, 


having contact strips on its face at or about at right 


471, 691} 


i 


teem 
eres 
\\\ LES 





angles to the axis of rotation, the combination of the 
casing carrying the brushes and a union nut, with a 
casing embracing the periphery of the commutator 
and connected to the commutator casing by means of 
the said union nut, substantially as described. (3) In 

inclosed tator of the ch ter described, a 
locking catch fastening the casing to the commutator 
when the machine is in motion, consisting of a groove 
around the commutator, baving lateral 
leading to the outside, and studs on the casing which 
engage in the said veand are so disposed as toallow 
their withdrawal from the said groove through the 
said lateral passages. 


471,842. Vatve ror Compounp Enornes, A. L, 
Church, Philadelphia, Pa.—Filed November 26th, 
1889. 

Claim.—The combination, in a valve structure for 
compound engines, of the valve chest having at one 
end two live steam admission ports ¢ e’ and two inlet 
and exhaust ports d «’ for the high-pressure cylinder 
situated between the two live steam admission ports 




















and having at the opposite end an exhaust port C and 
two inlet and exhaust aes g 9 for the low-pressure 
cylinder, one on each side of the exhaust port C, with 
a hallow valve F, closed at each end, forming a a 
fand having grooves i i’ #, and openings jj’ j* in the 
valve for the passage of steam from the high-pressure 
cylinder to the low-pressure cylinder, substantially as 
descri' 


471,948. Screw Tap, A. Cameron, Chicago, 1U.—Filed 
December 16th, 1891. 

Claim.—A screw tap having a complete screw thread 

separated from the inner end of the fluted sectionally- 


(a7 54) 


threaded portion through the medium of an inter- 
vening annular space or groove, substantially as 
descri 


472,122, Avromatic Brearixa-Box Adjuster, H, L. 
Hopkins, Chicago, Ill.—Filed April 25th, 1891. 
Claim.—In a connecting-rod, the brasses or _ 
boxes embracing the wrist or crank-pin, in com’ - 
tion with a cam arranged within the fork or slot of 








10,276, ManuracturRE of Sampie Boots, J. Rodgers, 
Northampton. 


10,277. IMPROVED Form of PuotocraPHic SHUTTER, 


F. Bartlett, on 
10,278. Fixinc Sauceran Hanpies, H. M. Kennard 
and R. A. Murray, London. 


10,279. Boots, F. Matthews, London. 
10,280. Curtinc Woop to Mitre Anoies, J. Reap, 


ndaon. 
10,281. Per-sauts of Inon, E. Hermite and A. Dubosc, 

don. 
10,282, Sarzty Covzrine for Woes, O. and L. Haase, 

London, 
10,288. Pumps, H. Skinner, London. 


[472,122] 





the connecting rod and with its axis at right angles to 
the axis of the crank- and 


e mm * an a Hd 
perating to turn cam in a direction press the 
i : tly the crank-pin, substan- 








—_—_—... 
re 


OR 
W. Payler, Detroit, Mich.—-Filed Dannno oy John 
handle 


472,140. Hanpies ror Fires 


‘ 2nd, 1890 
Claim.—A or carrier for files : s 
or articles, consisting of tubular cocket. b, Oper fool 
flattened bottom, a handled shank A te proj a 


from the socket and extending over and ‘a 
© socket, a plug or filles, 


roximately 


parallel with th & of any 





RS b 
Cc LOTS) 
ms ee 7777777 F 


suitable semi-elastic substance ¢ within the socket 
a longitudinal groove or recess in its lowe, 

flattened side, between and within which and the 

bottom of orifice in socket } the tang or shank d of the 

file, oe or — us as —— formed and con. 

stru » ma) ven, substantially as 

and described. yo om 


472,161. Pencit-sHarrener, W. K. Culver, Chicago, 
1. — Filed, Rivwary 08, te08. “ , 
Claim.—{1) Ina pencil- mer and in combi, 
with a suitable sharpening device, a rotatable — 
holder suitably geared to the sharpening device 
whereby the operation of the latter automatically 
rotates the pencil. (2) The combination, with the 





members A B, one of which is provided with the knife 
and the other with a rotatably mounted holder F, 
Soaing the ratchet teeth /, of the spring G, attached 
ehuphad to capes as cold tches to aoe 

Pp’ e ratche substanti- 
ally as descrited. 5 ” 


472,293. Governor, F. Hart, Poughkeepsie.—Fil 
May 29th, 1891. ee " 
Claim.—(1) The combination, with the valve casin 

and the governor valve therin and provid 
with a stem, of a bracket pivotted to the valve casing, 
& governor spindle and pale mounted on said bracket 
and held normally in line with the valve stem by the 
governor belt, and means whereby the bracket and 
spindle are moved out of the normal position when 
@ pressure of the belt is removed, whereby the 
spindle is automatically placed at an angle to the 





valve stem, Gate, dots the valve, substantially 
as set forth. (2) The combination, with the valve 
and the governor valve arranged therein, of a 
bracket pivotted on one side to the valve casing, a 
Poy 5 connecting the other side of the bracket with 
i valve casing, a governor — and pulley 
mounted on the ket, and bolt and slot whereby 
the pivotal movement of the bracket is limited, sub- 
stantially as set forth. (8) The combination, with the 


" 
| 









PRlal | 
AVZUAY, 
SKS SBS 





valve casing, the governor valve arranged therein, and 
a valve stem provided with a step sleeve, of a bracket 
pivotted on one side of the valve casing, a spring con- 
necting the other side of the bracket with the valve 
casing, a governor spindle and pulley mounted on the 


bracket, a attached to the valve casing and 
tending to hold the valve on. and a stem connecting 
the owe spindle with the step sleeve, substantially 
as set forth. 








Epps's es ae Geuvenemna— OY 
a thi h know! of the natu ws W 
om the 1... J and nutrition, and 
y acareful application of the fine bpeegertiee of well- 
selected Cocoa, Mr. Epps has provided our breakfast 
tables with a delicately flavoured bev: which may 
save us many heavy doctors’ bills. It is by the 
judicious use of —_ = of yl that a os at 
tion may be up until strong 
resist ory aor ef to disease. Hundreds of subtle 
maladies are —. around us ready to attack wher- 
Was ah by be Ay ; escape many & 
fatal eeping ourselves w 
» blood and a ly nourished fram 
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THE MEASUREMENT OF VELOCITIES BY THE 
USE OF THE PHENOMENA OF SOUND. 


In all modern ballistic experiments advantage is taken 
of the fact that the projectile can be made to break an 
electric circuit or circuits, and so give a signal at the 
moment it is passing the point where the break takes 
Jace. In ordinary muzzle velocity experiments, made, 
for example, in the proof of powder, the Le Boulangé 
chronograph is employed, with two screens and two 
electric circuits. Each of these is cut in turn, and the 
instrument registers the time that elapses between the 
two breaks. When investigation into the resistance of 
the air is to be carried out, or certain other experiments, 
several screens are included in one circuit, with an instru- 
ment such as the Bashforth chronograph, which will 
register the time at which each screen is passed through. 

In the ordinary screen, a continuous wire, which is a 
portion of the electric circuit, is wound upon a wooden 
frame, and this form of current breaker has some well- 
known drawbacks. Firstly, the first contact of the 
projectile with the wires does not break the circuit 
instantly—a matter of importance when we consider the 
infinitesimally small durations of time we are dealing 
with; and secondly, it is not practical to use them at any 

eat distance from the muzzle. For these and other 
reasons Captain Gossot, of the French Artillerie de la 
Marine, has proposed a new method, whereby the screens 
are done away with, and a novel current breaker or 
interruptor is made use of. The proposal first appeared 
in the ‘‘ Mémorial de ]’Artillerie de la Marine,” but it is 
now published in a pamphlet, of which, with the kind 
permission of Captain Gossot, we give a free and 
abbreviated translation. 

Observed phenomena.—When projectiles are fired with 
velocities distinctly greater than that of sound in air— 
1115 foot-seconds say—if an observer were to take up his 
position in the plane of the trajectory, he would notice 
the following phenomena :—At the moment the projectile 
passed by him he would hear a sound, apparently 
emanating from the projectile itself; this sound would be 
sharp and penetrating, and would last for an inappreci- 
able moment of time. Then would ensue an absolute 
silence, and a few moments afterwards a second sound 
would be heard, seeming to come from the gun; this 
sound would be dull, and have a sensible duration. 

Let us suppose that a circuit breaker, with an auto- 
matic re-closing arrangement, be placed in the plane of 
the trajectory, of such a kind that it will act under a 
sudden change of atmospheric pressure, and let it form 
part of a circuit in which a Schultz chronograph is 
included. If now it is at a distance of, say, 600 yards 
from the muzzle, it will act once, as the projectile passes 
over it. With instruments of the kind it is proposed to 
use, the circuit will be re-closed in less than three 
hundredths of a second, that is long before the second 
sound can reach them. The second sound is propagated 
with the velocity of sound in air, but at 600 yards from 
the muzzle its intensity is not sufficient to cause an 
interrupter to act; whereas signals have been obtained 
from the first sound, at a distance of 3000 yards. Thus 
the latter preserves its intensity, while that of the former 
rapidy falls off. 

If, however, the “interrupter” is placed within 100 yards 
of the muzzle, it is noticed that after the break the 
circuit is not re-made until after half a second has 
elapsed, from which we conclude that the sound of the 
explosion has a longer duration than that made by the 
projectile. We will designate these two sounds as the 
sound of the projectile and the sound of the gun. 

Investigations into the nature of the sound of the 
projectile have been carried out by several people, 
notably by Professor Mach, of the University of Prague, 
who has been able to obtain photographs o! projectiles in 
motion. His views may be summarised as follows :— 
When a projectile is moving with a greater velocity than 
that of sound in air, it compresses the air in front of it. 
A wave accompanies the projectile, which may be called 
a single wave of detonation, and which, as regards the 
projectile, may be considered stationary. It is similar to 
the wave that would be produced were the projectile 
fixed and the air in motion, with a velocity equal and 
opposite to that which the projectile really has. Thus we 
have to deal with a single wave, such as would be produced 
in a river by the pier of a bridge. In addition to this, 
there is an ordinary spherical wave, due to the discharge 
of the gun, which moves with the velocity of sound in 
air. Now if @ be the complement of half the angle, 
caused by the projectile in motion, contained by the 
bounding sides of the wave section a, the velocity of 
sound in air, and wv the velocity of the projectile, the 
following relation holds :— 


a 
Cag = — ied de telcacs « it an 


- equation which is meaningless unless v is greater 
an a, 

The following method is based on the foregoing 
researches :— 

Apparatus employed.—In the ordinary method of 
measuring a muzzle velocity, the chronograph registers 
the time, 0, which is taken by the projectile to traverse 
the distance d, between the two screens. Then its 
average velocity over this distance is given by the 
equation, 

SEE eee 

In the new method, the screens are replaced by appara- 
tus, which break the electric circuits under the action of 
the wave which accompanies the projectile, and which 
we may call the wave of Mach. The breaking of the 
circuit is caused by the vibration of a metallic 
membrane. The latest pattern of apparatus may be 
described as follows :— 

A vibrating membrane M is placed in the same plane 
as the focus of che parabolic surface P, it is from ‘2 to 
2 millimetres thick, and can be made of tin-plate or 
errotype iron. The parabolic surface is contained in a 
cubical case; in the centre of the membrane M a small 


patch of platinum is placed, exactly at the focus of the 
parabolic surface; a light ball B, supported as in the 
figure, is in contact with this patch, the pressure between 
them being adjusted by the spring R. The latter is en- 


Fig. A. 
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closed in a recess cut in the rod T, and can be governed 
by an adjusting screw at the end of the latter, which 
is capable of turning, with slight friction, in the sup- 
port K. 

The current enters at the terminal H,, suppose, and 
goes thence by the wire, w,, to the electro-magnet E, 
whose use will be described later; thence it goes by a 
metal crosspiece to the rod T, and thence to the ball B. 
The latter is in contact with the membrane, which is in 
metallic communication with the terminal H,. A very 
slight shock, caused by the air impinging on the 
membrane, will cause the ball B to quit contact with it, 
and so break the circuit. The latter can be re-closed by 
the action of the antagonistic spring R, which will bring 
the ball back to its normal position. 

The arrangement, as far as it has been already de- 
scribed, was found to act satisfactorily as a current 
breaker with the Le Boulengé chronograph, nor was 
any very great nicety of adjustment required. AJ] that 
had to be done was to bring the ball B up to the mem- 
brane M, by turning the adjusting screw attached to T, 
and a sharp sound notified that the current was esta- 
blished. It was found however that under these circum- 
stances the circuit was re-made after each break, in from 
two to five-tenths of a second; therefore when 
employed with chronographs of the nature of the Schultz, 
where several interrupters have to be included in one 
electric circuit, it was found necessary to devise a more 
rapid automatic closing arrangement, so that each 
interrupter could give its own signal, as the projectile 
passed it. This want was met by the part of the 
apparatus yet to be described. 

The electro-magnet E referred to above, draws down 
the armature A as soon as the circuit is completed; but 
when the latter is broken by the wave of Mach, the 
armature flies back under the action of an antagonistic 
spring, and being immediately engaged by two metallic 
tongues, completes the circuit shunt-wise by the wires 
W.; aresistance r is introduced into this circuit equal 
to that of the coils of the electro-magnet E, so that the 
current maintains a constant intensity. 

Advantages of the proposed method over the method 
of screens.—The ordinary method of using screens, 
which has been already referred to, gives wherever it is 
applicable, excellent results, which have the great advan- 
tage of being direct. The calculation of the velocity v 
depends, in fact, on the time @, which is registered by the 
chronograph, and the distance d, which separates the 
screens. When we wish to deduce from the velocity v 
the muzzle velocity V, we must know in addition two 
other quantities, viz., the distance x of the muzzle, from 
the middle point of the interval between the screens, and 
the coefficient 6, due to the resistance of the air to the 
projectile employed ; V, is then deduced from the equation, 

Wee er anne sescetre oe 
on the supposition that the resistance of the air is pro- 
portional to the square of the velocity. 

This coefficient 6 is deduced from special tables, which 
are based on the experiments carried out up to the pre- 
sent, and are made out for a certain standard projectile; 
when used for any other the coefficient of reduction A 
must be known. We then obtain } from the formula 


baa Msi 4 
= rote Se ee (4) 


where a is the calibre and p the weight of the projectile, 
y half the ogival angles, A the weight of a cubic 
metre of air, and f; the function of the resistance, which 


Hélie has designated by the notation i) 





In a number of cases the coefficient Ais not well 


known, and is taken as unity, which hypothesis does not 
introduce a sensible error into the calculation of V, if v, is 
measured at a comparatively short distance from the 
muzzle, say 100 to 200 yards. 

When, however, the knowledge of A is indispensable, two 
velocities, at two different points of the trajectory, are 
measured by screens suitably placed; then two equations 
such as (8) can be obtained, which lead to the simul- 
taneous determination of V, and of } or A. 

Moreover, a knowledge of the coefficient of resistance 
of the air is necessary for carrying out the calculations 
upon which the ballistic tables are based, and this know- 
ledge can only be arrived at by experimental research 
into the laws which govern the variations of velocities. 
In order to obtain sufficient accuracy in this, the said 
coefficient should be determined from a substantial loss 
of velocity—100 foot-seconds say—and, if it is possible, 
two determinations should be made in the same 
trajectory, in order to see if it remains constant through- 
out the range of velocities considered. 

In these investigations the screens have certain draw- 
backs. When we wish to determine a muzzle velocity 
by their means we have to carry out a special experiment 
for the purpose, nor can the angle of elevation con- 
veniently exceed 1deg. or 2deg. Moreover, an experi- 
ment of this kind can furnish nothing but the muzzle 
velocity, and gives no information as to range and time 
of flight. Other rounds have to be fired for the con- 
struction of a range table, and we are forced to assume 
that the muzzle velocities remain the same as previously 
measured. The firing of the number of rounds required 
is sometimes spread over a considerable period, and under 
these circumstances it is impossible to guarantee any 
permanency in the strength and condition of the powder 
employed. Moreover, in view of the costly nature of 
each round fired from a modern heavy gun, it is desirable 
that the number of these experimental rounds should be 
reduced to a minimum. : 

In addition to this we must remember that changes of 
mark often occur, and that from time to time variations 
in air spacing, gravimetric density, &c., are continually 
taking place, so that the number of experimental rounds 
for ballistic deductions, must be limited ; hence we should 
obtain from each round as much information as possible, 
and verify, whenever feasible, previously obtained results. 

A method which will admit of the muzzle velocity 
being measured, no matter what the angle of elevation 
may be, will not only do away with the necessity of a 
special experiment for its determination, but will allow 
of all rounds fired for other reasons being utilised for its 
verification, or for noting the variations introduced by 
different brands of powder. From such a method we 
may expect greater economy and more information. 

But it is for the determination of remaining velocities 
at two or three points of the trajectory, considerably 
distant from each other, that the present screens are 
most distinctly unsuitable. If a range of two or three 
thousand yards were employed, it would be extremely 
difficult, if not impossible, to use them, on account of 
the great height at which they would have to be placed, 
and the difficulty there would be in hitting them, not to 
mention the serious waste of ammunition that would 
probably ensue. 

But an arrangement which would cause a signal to be 
given whenever a projectile passed by a certain point, no 
matter what its height above this point, would evidently 
be without these drawbacks, and this is effected by the 
use of the interrupters. Ordinary experiments for 
“range and accuracy” can be carried out, and at the 
same time the remaining velocities at different points of 
the path can be measured, as well as the times occupied 
in passing from one point to the other. It is only 
necessary to place the required number of interrupters 
in simple circuit with a Schultz chronograph. 

In fine, it is hoped by this new method to effect a 
considerable economy in experimental firing, and at the 
same time to gather more accurate information; the 
conditions obtaining hitherto can be extended, and data 
deduced from a wider range of velocity, so that more 
ample means will be provided for the study of the re- 
sistance of the air, which has now sprung into great 
importance on account of the considerable increase in the 
velocities of modern guns. 

Division of the work.—From what has been said it 
is evident that the subject naturally divides itself into 
two problems, of which each would have its special 
method. They are (1) the measurement of muzzle 
velocities, and (2) the measurement of remaining 
velocities. In the first case the interrupters take the 
place of the screens, and are associated with a Le 
Boulengé instrument; they are placed about 150 yards 
from the muzzle, and indications have been obtained 
with elevations up to 27 deg. The reduction of these 
experiments are much simpler than in the second case, 
where, as stated above, several interrupters are employed 
with a Schultz chronograph, which, as is well-known, 
gives continuous indications. 

Orders were given in June, 1890, that the new method 
should be tried at Gavre, but it is only the former of the 
two problems stated above which has yet been carried 
out practically in a thorough manner. 


Methods of reduction.—The equation (2) 
v@=d 


given above, as relating to the screen method, has its 
analogue in the proposed method. 

Let C, C, be atangent to the trajectory; P, P, the 
positions of the two interrupters, d their horizontal 
distance, m their difference of level ; let P, C,, and P, C, 
be two straight lines, making with the tangent an angle 
¢, given by the equation 


OS, CLS 8 ers ge 
a 
It is supposed that the two points P, P, are sufficiently 


near to each other for this supposition to be legitimate. 
Let the construction be completed, as shown in the 





figure. The wave of Mach is evidently a straight line 
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that when it passes by Py. The interval p, P, will be 
traversed with the constant velocity a: thus we have 
a@=p, Ps = p, pe — Pepe =d cos ¥— msin ¥. 
If now we suppose 
tan ¢ = = ‘ . . . . . 
d 
the preceding equation becomes 
dcos(¥+¢) =a@cos~. . . . (6) 
Let t be the inclination of the tangent of the trajectory, 
then we have 
ot St err 


If now we have m = d tan 7, equation (6) reduces to 
d cos ¢ = a 8 cos 7, 
and if the trajectory is so flat, that we can assume 
cos t = 1, we have the equation 
Pee. as «se 
It is evident that the necessary conditions for this to 
hold are— 


(5) 


m=o) 

T= 0) 
Thus, in this particular case, the interruptors act as 
screens placed at the same points. 








ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS. 


Denmark : Port works of Copenhagen.—The works of the 
free harbour, commenced last spring, have been actively 
pushed forward. The Copenhagen harbour authorities are 
constructing the free port, while the Free Harbour Company, 
who have not been able to commence operations through the 
requisite ground not having been laid out, undertake the 
construction of the Custom House and other necessary 
buildings, lines of rails, sheds, warehouses, and to 
provide the cranes, electric light, machinery, motive power, 
&c. It is proposed to purchase the greater portion of the 
machinery in the United Kingdom, Germany, and the 
United States. The plan adopted consisted in surrounding 
the water area with wooden piles shored up with planks, on 
the inside of which an earth embankment was made, so 
that, after being drained of water, the area might be 
excavated to the required depth, and the excavated earth 
used for constructing the sea embankment and the earth- 
works of the basins and quays. For further security during 
construction, a cross embankment, dividing the water area 
into two sections, has been made, and the southern section 
laid dry. The pumps used for this purpose, supplied 
by Messrs. Drysdale and Co., of Glasgow, consist of four 
centrifugal pumps, driven by direct-acting steam engines. 
One can lift 500 cubic feet per minute 40ft. high, one 
300 cubic feet 30ft. high, and the remaining two lift each 
300 cubic feet per minute 25ft. high. The sea embankment 
surrounding the southern section is finished, and, after drain- 
ing the water, a depth of 14ft. below mean sea level has been 
attained. The earthworks of this section are being con- 
structed. In the centre and north basins, where the water is 
24ft. deep, the quay walls are to be constructed on wooden piles. 
In the southern basin, where the depth varies from 26ft. to 30ft., 
the walls are to be of stone, resting on a foundation of piles 
or stone. The construction of the breakwater protecting the 
main entrance to the harbour has been commenced. It is 
intended by the harbour authorities to deepen by dredging 
the whole of the “indrerhed”—the waterway inside the 
Trekronor—from 17ft. to 30ft. It is estimated that the free 
port will cost £337,136, of which £174,750 will be for erection 
of quay walls, bulwarks, &c.; £98,884 for earthworks; £14,500 
for breakwater; and £6041 for extending the Lange Linie 
promenade. It is unfortunate that the site of the free 
harbour and the land allotted in the proximity for the erec- 
tion of factories, should be situate on the north side of the 
capital, a quarter from which the wind mostly blows. Herr 
Geheimetatstraad Tietgen, one of the chief promoters of the 
Copenhagen free port, recently made a speech in answer to 
a@ pamphlet by Herr Satori, on the brilliant future reserved 
for Kiel in connection with the Baltic and North Sea Canal. 
Herr Tietgen asserted that the saving of time by the canal 
depended on the speed of vessels passing through it, and 
it would take the same time to cover 554 miles of canal as it 
would require to cover 133 miles of open sea, while the 
expenses of passing through the canal would be in addition 
tothe dues. Danger and delay would occur at the approaches 
in winter owing to ice, which would largely counterbalance 
the extra time required for, and the dangers attributed to, 
the route round the Scaw. Kiel does not ess the same 
basis for trade as Copenhagen, and it is improbable that trade 
will be attracted to the former from Bremerhaven and Ham- 
burg. Shipping passing Copenhagen reaches 16,000,000 regis- 
tered tons yearly, attracted partly because Copenhagen is the 
junction of the North Sea and Baltic shipping, and partly 
because being the capital of Denmark a considerable volume 
of trade is thereby created. It is generally admitted that if 
the same inducements continue to prevail which cause the 
shipping to be attracted to Copenhagen, the capital will 
maintain its present commercial importance, notwithstand- 
ing the new canal. The free harbour has been designed, not 
only to assure and further develope the trade of Copenhagen, 
but also that of the North Sea and Baltic. Meetings have 
lately been held in Sweden to discuss the advisability of 
establishing a free port on the Swedish coast, the claims of 
Helsingborg, Landscrona, Malmo, and Stockholm being 
variously urged as offering the most desirable site. Should 
this project be carried out, probably the hopes entertained 


Sweden: New harbour at Malmo.—The United States 
Consul at Gothenburg reports:—The Harbour Board of Malmo 
invite designs for a new harbour, to be sent in so that their 
receipt may be recorded not later than 1st September, 1892. 
Three prizes of £444, £277, and £166, will be awarded to 
those designs conforming to the instructions, and found by a 
jury composed of the chief of the Swedish Board of Admini- 
stration of Roads and Waterworks, the Chief Engineer of 
Public Works at Hamburg, and the Chief Engineer of Public 
Works at Antwerp, to be the most deserving from a practical 
and technical view. The plans shall comprise the parts 
north and east of a dotted line on plan accompanying report.* 
The part south of the dotted line must not be encroached 
upon, except for providing a means of communication 
between the harbour and the east end of the town. The 
mole marked K L concerns the plans, only as it is thought 
necessary to provide communication for shipping traffic 
between the old and new harbours. The entrance channel 
concerns the plans so far as any widening may be necessary 
to provide a separate entrance into the new harbour, or for 
any alteration caused by its construction. The position of 
the ground which has been partly filled up is shown with 
the water at its normal level. The natural depth of the 
water is indicated by the figures at each end of the bottom 
curves on the map. It must be assumed as a basis for the 
estimate of cost, that to a depth of 26ft. 3in. the bottom con- 
sists of about lft. 8in. of sand, and 24ft. 7in. of hard clay. 
The design must include a description and explanatory sketch 
of efficient means for guiding vessels during thick fogs to the 
entrance channel and different parts of the harbour. Gener- 
ally, there is no practical alteration in the water level, but in 
exceptional circumstances it may fall 3ft. 3in. below its lowest, 
and rise 3ft. 3in. to 5ft. The new harbour mustinclude berths 
for vessels of the largest size visiting Malmo, i.c., drawing 
24ft. The plan tobe on a scale of 5,45. The design to be 
made upon the assumption that the work of construction will 
be spread over fifteen years, and to be accompanied by the 
designer’s opinion as to the method of constructing the 
harbour basin, and as to the order in which the work should 
proceed, so that the parts as completed may be put in use. 
It is assumed that the quays will be built on sheet piling, but 
the competitors may add a special proposal as to the use of 
other materials for the harbour or any part of it. All the 
sectional drawings to be on a scale of ;4,. An exact descrip- 
tion to be given of the bridges proposed to be built in the new 
harbour, together with separate main and sectional drawings. 
Within the new harbour or its vicinity, there must be a berth 
for two steam ferry-boats, with room on each side for lines of 
rails for eight railway wagons. Separate main and sectional 
drawings on a scale of ;4,; to be given of the harbour for the 
railway steam fe The scheme to be so arranged as to 
provide for the future establishment of a free port. A separate 
plan ona scale of 3; to be made of that part so intended, to- 
gether with the necessary sectional drawings on a scale of ;}45. 
That part of the ground not employed for other purposes to 
be laid out in building plots and streets, not less than 
49ft. 24in. nor more than 98ft. 5in. wide. The design to 
give information as to the system of cranes best suited for 
employment, and as to other necessary or useful machines 
for loading and discharging. A photograph distinctly show- 
ing the construction of the cranes to be enclosed. Lines of 
rails must be laid from the State railway station so as to 
effect the best arrangements for the cheapest transport of 
goods. A separate sketch on the same scale as the main 
plan to be made of the site of the rails. There must be shown 
on the plan places for the building of warehouses with accom- 
modation for the lengthy storing of different sorts of goods. 
Separate main and sectional drawings are on a scale of ;}, 
to be given. Special warehouses with hoists for grain in 
connection with one or more drying kilns. Similar main 
and sectional plans are required. Quarantine accommoda- 
tion for imported, and an inspection place for exported 
cattle. Storehouses or sheds for the temporary storage of 
imported or exported goods. Separate main and sectional 
drawings on a scale of +}, tobe given. Buildings for Custom 
House purposes, with especial regard to the establishment of 
bonded warehouses. Buildingfor electric lighting. Offices 
for the harbour engineer, offices and dwelling for the 
harbour master and the harbour police, and a yard for har- 
bour stores. Space for the coal trade and for the railway. 
Wagons in connection therewith, Place for “skips,” or 
similar machines used for coaling vessels. Place for manu- 
factories requiring access to the quay for loading and dis- 
charging. Accommodation for storing timber. The sea front 
of the new harbour as far as possible to be arranged as to 
afford an easily accessible promenade sufficiently sheltered 
from the waves. The design to include everything necessary 
for the construction of the harbour, ¢.g., paving of the streets 
with cobbles, dressed stone, or mac: ; electric wires, gas 
pipes, sewers, and a water conduit. Separate drawings on 
the same scale as the main plan to be given of the drainage, 
and of the means for conveying drinking water, electricity, 
and gas. Vertical sections of the paving of the streets with 
dressed stone or macadam are required. Means of communi- 
cation for pedestrians and vehicles proportionate to the 
expected traffic is required between the land belonging to the 
harbour and the east end of the town, to be constructed in 
such @ way as to avoid disturbing the traffic thereon by that 
in the State railway station. Separate main and sectional 
drawings on a scale of +}, are required. It is assumed that 
in the new harbour there will not be any passenger traffic 
besides that of the railway steam ferry. The design to be 
accompanied by a description in which an ascour © 
as possible be given of the assumptions and grounds which, 
in addition to the foregoing, may have had influence on the 
preparation of the design, and also of the nature of any 
proposals entering into the design, which are not clearly 
evident from the plans. The estimate of expense to 
include the entire cost of the harbour when completed. To 
insure convenience and uniformity for comparison in the 
estimates, a schedule attached hereto gives the prices of the 
most important materials, and the rate of wages to be followed 
in as the estimate of cost. The estimate to be given 
in detail, except for cranes and other machines for loading 
and discharging; buildings other than sheds, store- 
houses, and warehouses; conduit for drinking water 
and lighting arrangements, in which cases the amounts 
are to be given in round figures. All dimensions and quanti- 
ties to be given according to the metrical system. All drawings 
to be on white paper, and all documents to be written in 
legible Roman characters in English, French, German, or 





" *The map is a rough outline to show extent of scheme P 
Competitors may obtain by sending to the Harbour Board a ce 
order for 7s., an accurate map of the harbour on a scale of z;y5, and plan 





showing position of harbour to the sound. 


competitor’s identity may be disclosed, but only wit 
or sign. The name and postal may’ ee 
separate sheet of paper, sent on in a sealed cover inscribed 
with the same motto or sign. The Harbour Board will 
arty — the decision of the jury in Post-och 
nrikes Tidningar and the newspaper Sydsvenska Dagbladet 
Sniillposten, with a request for competitors who have gained 
a prize and whose names are not known to declare their 
identity ; the successful designs to become the property of th 
Harbour Board. The list of prices of the most important 
materials for constructing the harbour, and of the rates of 
wages to form the basis of the estimate are for :— 
Bricks, coal, drain pipes, ite, &c.:— 
“Bricks, frst quality, per 1000... 
i Perse. 
Cement, per barrel of 396,), Ib. 
lk ees <o ss 
Coal tar, per barrel of 874), 1b... da os, 36) ae 
Drain pipes, salt-glazed stoneware, including jointing 
but not excavation, lengths of lft. 11 jin.: 
2°95in. diameter, each.. .. .. .. se ss 
8-O4in. * sation 
4°92in, ve aot al 
5*9in, sa a's 
6°9in, * 
8°85in. ” 
9°84in, me 
11°8in. a. as es a6 Sak cas nee te 
Gas and water pipes, cast, including jointing but not 
excavation : 
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2°95in, diameter, per yard.. 
8°94in. ” ” oe 
5°9in. ” ” 
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The prices of labour are for:— 

ischarging and levelling mud, per cubic yard .. .. 0 0 63 

Dredging, per cubic yard +s oe ee of 0 0 640 0 8, 
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As a guide to an estimate of the probable increase in the 
future of the trade of the harbour in different directions, the 
report—No. 187, pages 374-81—contains an appendix giving 
a statement of the development of trade during the last 
thirty years, both in the number and tonnage of vessels and 
the most important goods. 

The amount of shipping entering Malmo in 1890;was 969,802 
tons, an increase of 870,752 tons, or 880 per cent. over that 
of 1860. Malmo, the capital of the province of Malméhus is 
situate on the eastern side of the Sound opposite to and six- 
teen miles distant fromCopenhagen. Malmo is inferior only in 
importance to Gothenberg and Stockholm. The trade of the 
port is considerable, and the population between 50,000 and 


: explicit | 60,000 








THE BIRMINGHAM ASSOCIATION OF MECHANICAL ENGINEERS.— 
The half- — ting of this A iation was held on Saturday 
last at the Midland Institute, Birmingham. The president, Mr. 
A. Driver, occupied the chair, The following gentlemen were 
re-elected upon the committee for the ensuing twelve months :— 
Messrs. J. Williams, jun., W. J. Playdon, and R. Mark; Mr. 
A. Noad taking the place of Mr. G. Birkbeck, who declined 
nomination, r. W. Turner was re-elected auditor. A vote 
of — to the retiring officers brought the proceedings to 
a close. 

LONDON ASSOCIATION OF FOREMEN ENGINEERS AND DRAUGHTS- 
MEN.—The usual monthly meeting of this Association was held in 
the Cannon-street Hotel on Saturday evening, the 4th instant, the 
president and vice-president being in the chair and deputy-chair 
congeutively. Mr. John James Holmes and Mr. Wm. Hedle 

Sto foremen of fitters at Messrs. Maudslay, Sons, and Field, 
were elected ordinary members. Mr. Charles Liddell Simpson, of 
Messrs, Sim and Co., Pimlico, was elected a life honorar. 

member, and Mr. Thomas B. Weare, of Messrs, Weare, Clifford, 





and Co., an annual honorary member of the Association, After 


per was read by Mr, E. 
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BRUGES MARITIME CANAL. 


Towarps the end of last year the Belgian Govern- 
ment advertised in the Belgian papers inviting pro- 
posals for the construction and working of a ship canal 
from Bruges to the sea, near Heyst, a summer bathing 
resort about three miles west of Blankenberghe. The 
The picturesque old town of Bruges was formerly a 
manufacturing town of considerable importance, and 
though now its trade is chiefly confined to the manufac- 
ture of lace, it has the advantage of being the point of 
junction of several railways and canals. One of the 
latter forms a connection with the port of Ostend, and is 
of sufficient magnitude to allow of vessels of 400 or 500 
tons reaching Bruges. The inland canal system of 
Belgium is, as most of our readers know, greatly superior 
to what we can boast of in this country, and the water- 
ways are carefully tended and fostered by the State, after 
the manner which obtains in France. No doubt the 
advantages claimed by Bruges in respect of its canal and 
railway connections had much to do in influencing the 
Belgian Government in favour of the project for making 
Bruges @ seaport, but it is probable that after all Bruges 
is only the first stage on the road to Antwerp and 
Brussels. The navigation of the Scheldt presents con- 
siderable difficulties, and as it lies for the greater part 
through Dutch territory, it would appear that the Belgians 
are desirous of giving their largest port an additional 
access to the sea which would be entirely on Belgian 
soil. 

The project for making Bruges a seaport is not new. It 
has been on the carpet for some years, and has been 





va 






reported upon by experts from time to time. Ostend was | but we are compelled to criticise unfavourably some of | 
rejected as the outlet — because of the lack of deep | 


water at that port and the heavy expense of obtaining it, 
Heyst, a place almost due north from Bruges, from which 
it is distant eight miles, being chosen instead. The 
soundings of this part of the coast are favourable, and, as 
the currents of the Scheldt are here of considerable 
strength, it may be considered that a reasonable prospect 
exists of the depths remaining tolerably permanent. In 
the me pe ye of conditions issued by the Government, 
the depth of the proposed canal was fixed at 4°50 m. below 
low water, and the permanent water level being taken at 
high water, or 8.50 m. above the same level, the working 
depth is to be 8m. Provision is to be made for 1000 
lineal metres of quay space in a harbour to be provided 
at Heyst with a depth of 8m. below zero, and a channel 
to the deeps properly protected, together with docks 
having 2000 lineal metres of quay at Bruges, practically 
summarise the stipulations ruling the competition as 
regards construction. The object of the Government 
appears to have been to have induced some powerful 
company to undertake not merely the construction but 
also the working for a term of seventy-five years, as the 
scheme provided for the submission of tables of tolls and 
rates as well as for payments by an annual subsidy. But 
if this were the object really aimed at by the Belgian 
authorities, it would appear that they have been dis- 
appointed, as only two offers have been sent in, and 
these are both simply offers for construction and involve 
payment in cash or Government bonds. The stipulations 
of the Government being, as already indicated, compre- 
hensive and aslowing great latitude in design, it follows 
that the offers had to be accompanied by the proposers’ 
own designs, and of course there is considerable diversity 
between those submitted. One of these schemes, that of 
M. Casse—with whom are associated MM. Goosens, 
Liekens, and Coppieters—we are enabled to publish to- 
day through the courtesy of that gentleman. It will be 
noticed that M. Casse fixes the bottom width of his canal 
at 22 m., or the same as the Suez Canal was when opened; 
the slopes are 3 to 1, with a berm 2} m. wide at the water 
level. _ He proposes two schemes for the disposal of the 
material, one shown by dotted lines involving the acquisi- 
tion of more land than the other, but as he makes no 
difference in the price, we presume this one requires less 
labour. The docks at Bruges are ninety acres in area, 
and are laid out in such a way as to admit of extension. 
At Heyst M. Casse proposes two curved piers extend- 


ing to the line of 6 m. at low water, which, by the way, | 


hardly appears to fulfil the conditions imposed by the 


| worthy of more consideration, and further, in an under- 


Government. Indeed, it appears to us that the attain- | taking of this magnitude it is not desirable to risk the 


ment of a depth of 8 m. below low water in the 
approach to the canal is impracticable, unless the piers 
be carried out across the shoal known as the Het Zandt, 
lying off the coast at Heyst. This would involve piers 
8} kiloms. in length, and would result in an entire change 
in the direction of the shore currents in the neighbour- 
hood of Ostend and Heyst. M. Casse is probably correct 
in assuming that the construction of the piers will tend 
to increase the scour beyond their extremities, and it may 
not be advisable to project the piers too far till their | 
effect is fully ascertained; but that a depth of 8 m. | 
will ever be attained without the expenditure of an 
enormous sum, we have every reason to doubt. 

The piers proposed by M. Casse are not entirely solid, 
but have spaces at intervals through which the tide 
above a certain level can flow across the channel. The 
exact proportion of space to solid is to be ascertained by 
experience, the object aimed at being to keep the water 
between the piers in motion without permitting such a 
cross current as will interfere with navigation. At their 
inner ends the piers join on to the quay walls of the 
harbour or “ port” of Heyst, that on the west side 
bending at an angle of 137 deg. to the line of the lock 
and canal, that on the east being canted at right angles 
to the other, and forming one side of a spur dock or 
basin. The length of quay space provided altogether is 
1000 metres, which is the amount required by the 
conditions, and the total area available for berthage of 
vessels is 180 acres. 

Many parts of M. Casse’s scheme are well designed, 


stoppage of the entire traffic of the canal through an acci- 
dent to the only lock. 
No exception can be taken to the section of the canal, 
but the embankments shown by dotted lines would be 
| much preferable to the other, and would, we think, 
| justify an increased expenditure. The docks at Bruges 
| are well laid out, but the designer does not seem to have 
| expected any very extensive trade to be drawn by the 
| project, as while the provision for shed accommodation 
is moderate, that for machinery, rails, &c., is totally out 
of proportion to the magnitude of the scheme. 
While we have criticised some of the details of M. 
Casse’s proposal unfavourably, we think the design 
as a whole is by no means bad, and would compare 


| favourably with other projects of the same magnitude. 


We are especially struck with the slopes allowed for in 


| the canal sides, and we cannot but contrast this proposal 


with that of another large canal in this country where 
the slopes are about the same as that allowed for railway 
cuttings, and where the passage of a small steam tug 
makes a visible difference on the surface. The slopes on 
the proposed Bruges Canal ure to be 3 to 1, and are to 
be pitched apparently for some distance above and below 
the water level. M. Casse’s tender amounts to 39} 
million francs; M. Coiseau’s is slightly lower. If the 
Bruges maritime canal should ever be carried out, let us 
hope that it will not be simply a stagnant ditch, but a 
main artery of the maritime trade of Belgium. That 
some such fate as this might happen to the canal appears 
to have suggested itself to the Belgian Government, 








Tih BRYG ERS \a 
* A v ee Bru ies 
J . \ Meas {0 
at YD —— 
me SS meng 
Daal ‘a ey 
—Y \ N 
a f ‘ } ~ 
y Prerresun Ma Digue } - \ 
\ W 4 \ 
7 j fi \ : 
‘ j : ~~ 
Section of Maritime Canal 
«--P 22,00 » 
wean -- OPED ~~~ -2n nn nnn enn nnn nnn n en nen enn nner > H 
cicivenesoee SEO D Fccwcnstsnttewsinssaindnnsinseccuniunesesuncumamsrasesisnbetesnsusnaeseiseseniersseccsieeemintee ge 


BRUGES MARITIME CANAL—PROJECT OF M. CASSE 


his proposals. The remarks on the subject of sluicing 
are sound and to the point, but we must confess that we 
cannot agree with him as to the advisability of adopting 
semi-open piers. The cross current he refers to will 
only exist at the top of the water, and deposit will 
always be going on below the level of low water, while if 
this construction of the piers is in any way to assist in 
the reduction of the swell entering between the pier 
heads, it must at the same time offer no obstruction to a 
cross sea entering, and thus rendering the navigation of 
vessels through the outer harbour very difficult in bad 
weather. The entrance channel between the piers is 
very nearly in the direction of the heaviest storms, which 
is perhaps hardly the best which could be chosen, but 
having pe ahirer it, it was incumbent on the designer to 
make better provision for reducing the waves as they roll 
up the channel and before they reach the inner harbour. 
M. Casse makes no provision in this respect worthy of 
the name. Mere length of channel will not materially 
affect the height of the wave, and as there is very little 
expansion in width, the wave entering the inner harbour 
will be almost as great as at the pier heads. Mention is 
made of the effect which the spur basin to the east will 
have in reducing the swell, and no doubt this basin will 
act beneficially in this respect, but if it is to be used as a 
wave reducer, it will be a very uncomfortable place for 
vessels to lie in while a gale is on. Making every allow- 
ance in this respect, we believe that the peculiar form of 
the piers and their connection with the inner harbour 
would undoubtedly have the effect of making the whole 
inner harbour anything but a perfect anchorage, and in 
heavy gales it is almost certain that the swell will roll up 
to the lock gates. 

It appears to us, further, that the large amount of water 
space provided in the harbour of Heyst is altogether 
unnecessary except as a means of reducing the swell 
entering between the piers, in which case the object in 
view could have been attained in a more simple and less 
costly manner than that proposed by M. Casse. On the 
other hand, we think that a large addition could have been 
made with advantage to the water area on the canal side 
of the sea lock in order to allow of the easier handling of 
vessels passing in or out of the canal. We must also dis- 
agree with M. Casse’s proposal to provide only one lock 
at Heyst. The loss of water in using a large lock for a 
small vessel is not perhaps a serious matter in this case, 





and the design provides for dividing the length of the 
lock into two parts. But the loss of time is a matter 


judging from their asking proposals from concessionaires 
to work the canal for seventy-five years. It is one thing 
to make a canal—not always an easy one it is true—but it 
is quite another thing to bring trade into it when 
finished, and if the Belgian authorities are wise they 
will hesitate before spending at least a million and a-half 
sterling until they see their way to getting a return for 
their money, either in interest for the money spent, or 
in an increased trade for the country. 








BRITISH IRON TRADE ASSOCIATION. 


A CONFERENCE of the British Iron Trade Association 
was held on Wednesday morning at the Westminster 
Palace Hotel; Mr. W. S. Caine, president, in the chair. 
The attendance, although not large, was fairly repre- 
sentative of most of the principal iron-making districts, 
and in addition the Chicago Exhibition furnished a strong 
contingent both from the American Committee and the 
Royal Commission. The principal business of the day 
was the reading of a paper by the President on the 
“Chicago Exhibition from the point of view of the 
British Iron and Steel Industries,” which, after reviewing 
the circumstances of the Centennial exhibits, the state 
of British iron trade with America and its essentially 
fluctuating character, the possibilities of damage to our 
trade in Southern and Central America, China, and Japan 
by abstention, made an earnest appeal to the manufac- 
turers present to make as full a representation of all 
descriptions as possible, not only well to the front, but 
eclipsing in variety and quality the exhibits of all 
countries, as we can—if we only resolve that it shall be 
done—easily do. This exhortation was enforced by 
similar appeals from Mr. M‘Cormick, the representative 
of the Exhibition in London, and Sir Phillip Owen, on 
behalf of the Royal Commission, as well as by Mr. 
Carnegie, who made an eloquent appeal to the brotherly 
sympathies of the two races, which should be above 
being disturbed by M‘Kinley tariffs and similar trifles, 
adding the somewhat daring paradox that that measure 
was one of the greatest free-trade measures that the 
world had ever seen, and did not affect us except in 
regard to tin-plate and fine cutlery. 

A second paper, by Mr. William Jacks, of Glasgow, 
was on the “ Comparative Progress of the Iron and Steel 
Industries of Different Countries in reference to Produc- 
tion and Exports, and the Lessons to be Learned there- 
| from.” Dealing with the comparative production and 
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exports of other countries, the author proceeded to show 
that in 1870 Great Britain produced 58 percent. of the total 
quantity of pig iron made in the five chief iron-making 
countries of the world. In 1890 Great Britain’s propor- 
tion of the same total was only 32 per cent. Within the 
same interval our relative production of finished iron 
had fallen from 43 per cent. to 26 per cent., and of 
Bessemer steel from 45 to 23 per cent. of the totals 
of the same five countries. The United States had 
chiefly displaced British iron and steel during this in- 
terval, having advanced their proportion of the same 
totals from 16 to 37 per cent. for pig iron, 22 to 37 per 
cent. for finished iron, and from 9 to 50 per cent. for 
Bessemer steel. Germany had in the same interval in- 
creased her proportion of the same total from 11 to 19 
per cent. in the case of pig iron, and from 15 to 20 per 
cent. in the case of finished iron. 

The decline in British production and exports appeared 
to be mainly due to the falling off in the demand from 
the United States, which formerly took a fourth, and in 
some years a third, of our total exports, and had now 
almost ceased to receive large quantities of any descrip- 
tions except tin-plates. Of course, in the interval, 
America had reached the position of meeting her own 
requirements almost wholly, except in tin-plates, and 
exported considerable quantities of pig iron, nails, car 
wheels, and wire to other countries. It was, however, 
the competition of Germany that appeared to threaten 
the greatest danger. In 1891 the total exports of finished 
iron and steel from that country to our own amounted to 
over 98,000 tons, whereas our exports to Germany, ex- 
cluding pig iron, were only about 55,000 tons. Belgium 
also took much less finished iron and steel from Great 
Britain than was exported to this country. 

In seeking for the explanations of the facts stated, Mr. 
Jacks referred to the number and severity of the strikes 
in our iron and steel industries, and in the industries 
affecting them, as having had a serious effect during the 
last few years. There has hardly been a strike in this 
country that has not resulted in trade being lost to British 
industry and gained by our competitors, which we had 
never succeeded in recapturing. One of the most neces- 
sary things, therefore, was to improve the relationship 
of employers and employed, and the writer suggested 
that strenuous efforts should be made to establish con- 
ciliation and arbitration boards, with statutory power to 
enforce their decisions, and the increased adoption of 
the system of profit sharing. He also referred to 
royalties as being much more adverse to the iron trade 
of this country than in continental countries. The royal- 
ties on a ton of pig iron in this country were nine times 
as great as in Germany, and ona ton of ship-plates nearly 
six times as much. 

Another cause of the decline of our iron trade was 
attributed to the want of adaptablity on the part of 
the British manufacturers to meet the exact needs of 
their customers, and several instances of this fact were 
cited. During our industrial supremacy our manufac- 
turers had said, “‘ If foreigners wanted to do business with 
us they must adopt our patterns and must correspond 
with us in our language.’ Other countries, and especially 
Germany, adopted a different plan. 

Mr. Jacks further referred to the necessity of our 
diplomatists at foreign courts paying more attention to 
the commercial interests of this country, instead of con- 
“fining themselves entirely to political matters—giving 
instances of the success which had attented the efforts of 
foreign diplomatists in this respect. 

The last communication brought before the meeting 
was a paper “On the Laws regulating the Liability 
of Employers for Accidents to Workmen in Different 
Countries, in their bearing upon English Law and Usage,” 
by Mr. J. S. Jeans, the secretary. This was a long and 
careful study of the legislation upon the subject of em- 
ployers’ liability in the different European countries 
during the past few years. This has, for the most part, 
been similar to our own, the disposition of the different 
legislatures being to leave a good deal to the voluntary 
action of employers and employed, through the agency 
of insurance funds and otherwise. There is, however, 
one notable exception, namely, in Germany, where the 
State has not only stepped in and insisted upon the 
liability of employers, but has also laid down the exact 
way in which such liability shall be met in the Unfalls- 
versicherungs Gesetz, or law of insurance against acci- 
dent, which is the most drastic and complete system of 
its kind hitherto established in any country, and perhaps 
the highest practical experiment in State Socialism 
attempted up to the present. The details of this system 
are given in considerable detail in the paper, and Mr. 
Jeans deserves great credit for presenting it in such a 
readable form ; for although the subject has been treated 
at great length in German professional journals for 
some years, it has been so much overlaid with contro- 
versial matter that no very clear idea of the nature of the 
law could be formed of it by those not interested in its 
provisions. 

Judging from the statistical results of the first five 
years’ working, it does not appear to have been an un- 
qualified success, and, strangely enough, fatal accidents 
in proportion to the number of hands employed in 
metallurgical industries has more than doubled, having 
advanced from 3°64 per thousand in 1886 to 7°44 per 
thousand in 1890, and the cost of management, according 
to a statement of the Belgian coalowners, was more than 
30 per cent. of the outlay on indemnities and pensions, 
while in the province of Liége the local societies, 
supported by the joint contributions of workmen and 
employers, were managed at a cost of 1} per cent. of the 
amount distributed. 

Owing to the lateness of the hour, Mr. Jeans’ paper 
was given in abstract, and after its conclusion only a few 
members remained for discussion before the hour of 
adjournment. The remarkable result of the increase of 
accidents attending compulsory liability was noticed 
by several speakers, but no explanation was given by 
any one. 





THE ROYAL INSTITUTION. 


LIQUEFYING OXYGEN AND COMMON AIR, 


Last Friday night Professor Dewar delivered a lecture at 
the Royal Institution dealing with the above subject, in the 
presence of a large auditory, with Lord Kelvin, President of 
the Royal Society, in the chair. 

Professor Dewar began by thanking those who had pre- 
sented the Royal Institution with the machinery and 
appliances which would enable him to show the experiments 
of that evening, and at that early stage of the proceedings he 
felt bound to thank his two assistants, Mr. R. N. Lennox and 
Mr. J. W. Heath, for their arduous work for some time past 
in preparing for the demonstrations of that evening, in the 
course of which he should use up a hundredweight of liquid 
ethylene, which had been weeks in manufacture from alcohol 
and strong sulphuric acid, and compressed in the laboratory. 
He was thus enabled to go farther than in his lecture at the 
Faraday Centenary. The apparatus before them in the 
theatre was supplied by means of pipes from the laboratory 
with liquid ethylene and with liquid nitrous oxide; the latter 
was used to cool the apparatus in the first instance. 

He first filled a test tube with liquid oxygen, of which he 
said that he should probably use a pint in the course of the 
evening. They would notice that it was not clear, but looked 
milky, from the presence of some impurity, of which 
impurity he would say no more, as he did not know its 
cause. He would, however, pass the liquid through filtering 
paper as one would filter water, and they could see that it 
came through quite clear; on throwing an image of the test 
tube and its contents upon the screen, the liquid oxygen was 
seen to be of a cold pale blue colour. It was boiling violently 
at the temperature of the air, with a hissing noise, and 
giving off clouds of, apparently, white smoke, due to the 
freezing of the moisture in the adjacent air of the theatre. 
Liquid oxygen boils at — 180 deg. below the zero of the Centi- 
grade scale, as determined by thermo-electrical measure- 
ments. 

Here a litre of liquid oxygen was placed in a flask, and 
deposited on the lecture table, from which flask Professor 
Dewar took some now and then, when required in the 
experiments. He then drew attention to the following 
table :— 

Bortine Pornts.—Below the freezing point of water. 

Boiling point. Boiling point. 
Below F. P. of W. At 5 to 10 mm. pres. 
- 80 deg. C — 116 deg. C. 

- 125 
- 142 
- 2h 
— 225 solid. 
— 207 solid. 
- 211 


Carbonic acid .. 
Nitrous oxide - 
Ethylene .. 
Oxygen 
Nitrogen 

Air ce ee ee 
Carbonic oxide .. 
Nitric oxide — 176 

Marsh gas .. - 201 solid. 

Professor Dewar next showed that liquid oxygen is a non- 
conductor of electricity, and that a spark one-tenth of a 
millimetre long, from a coil machine which would give a 
long spark in air, would not pass through theliquid. It gave 
a flash now and then, when a bubble of the oxygen vapour 
in the boiling liquid came between the terminals. Thus 
liquid oxygen is a high insulator. 

As to its absorption spectrum, the lines A and B of the 
solar spectrum are due to oxygen, and he showed that they 
came out strongly when the liquid was interposed in the path 
of the rays from the electric lamp. Dr. Janssen had recently 
been making prolonged and careful experiments on Mont 
Blanc, and he found that these oxygen lines disappeared 
more and more from the solar spectrum as he reached higher 
altitudes. The lines at all elevations come out more strongly 
when the sun is low, because the rays then have to traverse 
greater thicknesses of the earth’s atmosphere. 

Here Professor Dewar, by means of liquid oxygen, and 
its evaporation accelerated by a high exhaustion pump, 
liquefied some common air in an open test tube, at the 
ordinary pressure of the atmosphere. It came down clearer 
and “smoked” less than did the liquid oxygen; it also 
boiled more quietly. This liquefying of common air, he said, 
is useful, as by its evaporation they would be able to get 
lower temperatures in the future than had hitherto been 
reached. 

He then spoke of Michael Faraday’s experiments in 1849 
on the action of a magnet on gases placed between its poles, 
and in subsequent experiments he employed the magnet, 
now historical, which had been used by Faraday. He also 
drew attention to the following table, in which + means 
“ magnetic,” and — means “ negative ” :— 


Magnetic Relations of Gases—Faraday. 


In 
Coal Gas. 
+ weak > 
- strong | - 

+ strong + strong 
- - weak 
— weak 


In 
In Air. Carbonic 
Aci 


In 
Hydrogen. 





Ne rus 
Nitrogen 
Oxygen. .. 
Carbonic acid 
Carbonic oxide .. 
Nitric oxide. . 
Ethylene 
Ammonia .... 
Hydrochloric acid 


+10 


— weak 


PEtbtroetit+ 


' 

ee 
g 
r 


— weak 


Professor Dewar stated that Becquerel was before Faraday 
in experimenting upon this subject. Becquerel allowed 
charcoal to absorb gases, and then examined the properties of 
each gas. He thus discovered the magnetic properties of 
oxygen to be strong, even in relation to a solution of ferrous 
chloride, as set forth in the following table :— 

Specific Magnetism, Equal Weights—Becquerel. 

Iron .. ‘ale ae ae oe + 1,000,000 

OPM 2. 2s 2c we 2- 00 oe + 377 
— chloride soln. sp. gr. 1°4334 

PF .. .- o* oe * “2 08 oe 
Water 


+ 140 
+ 88 
- 8 
Professor Dewar then took a cup made of rock salt, and 
put in it some liquid oxygen, for the liquid does not touch 
rock salt, but remains in it ina spheroidal state. The cup and 
its contents were placed between and a little below the poles 
of the magnet. Whenever the circuit was completed, the 
liquid oxygen rose from the cup and connected the two poles, 
as represented in the cut, which is copied from a photograph 
of the phenomenon. Then it boiled away, sometimes more 
on one pole than the other, and when the circuit was broken 
it fell off the pole in drops back into the cup. He also showed 
that the pole of the magnet would draw up liquid oxygen out 
of a tube. The magnetic property of liquid oxygen, he 
said, is about 1000 as compared with 1,000,000, the magnetic 
power of iron. The cooling of a body, he added, increased 
its magnetic power. Thus, cotton wool, cooled by liquid 





oxygen, was strongly attracted b 
of ferrous sulphate, similarly coo 
of the magnet. 

The lecturer remarked that fluorine is so much like ox 
in its properties, that he ventured to predict that it will 
out to be a magnetic gas. 

Common air, he stated, liquefies at a much lower tempera- 
ture than does oxygen, and one would expect the oxygen to 
come down before the nitrogen, as stated in some text-books 
but unfortunately it is not true. They liquefy together. In 
evaporating, however, the nitrogen boils off before the oxygen, 


the magnet, and a cryst 
ed, stuck to one of tr bees 


ygen 
turn 
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Te Evaneen 
Magnetic Attraction of Liquid Oxygen 


Here he poured two or three ounces of liquid air into a large 
test tube, and a smouldering splinter of wood dipped into 
the mouth of the tube was not re-ignited; the bulk of the 
nitrogen was nearly five minutes in boiling off, after which a 
smouldering splinter dipped into the mouth of the test tube 
burst into flame. 

Professor Dewar then poured out a wineglass full of 
liquefied common air, and presented it to the chairman, 
cautioning him to hold the glass only by the lower portion of 
the stem. 

Between the poles of the magnet, all the liquefied air went 
to the poles; there was no separation of the oxygen and 
nitrogen. Liquid air has the same high insulating power 
as liquid oxygen. The lecturer remarked that the phenomena 
presented by liquefied gases, present an unlimited field for 
investigation by many workers. At such low temperatures 
they seemed to be drawing near what might be called “the 
death of matter ;” liquid oxygen, for instance, had no action 
upon a piece of phosphorus dropped into it; and once he 
thought and publicly stated, that at such temperatures all 
chemical action ceased. That statement he now withdrew, 
for he had found that a photographic plate standing in liquid 
oxygen, could be acted upon by energy coming from outside, 
and at a temperature of — 200deg.C. was sensitive to light. 

His friend, Mr. McKendrick, had tried the effect of these 
low temperatures upon the spores of microbe organisms, by 
submitting putrefied blood, milk, and such-like substances, 
for one hour to a temperature of —182 deg. C.; they after- 
wards went on putrefying. Seeds, also, withstood the action 
of a similar amount of cold. He thought, therefore, that the 
experiments had proved that the idea of Lord Kelvin uttered 
some years ago, was possibly true, when he suggested that 
the first life might have been brought to the newly-cooled 
earth upon a seed-bearing meteorite. He lastly drew attention 
to the following estimates by different scientific men as to the 
cold of stellar space :—The temperature of space, Herschel, 

— 150 deg.; Hopkins, — 38°5 deg.; Fourier, — 50 deg.; Pouillet, 
— 142 deg.; Pictet, — 274 deg.; Rankine, nothing. 

The larger of the accompanying engravings represents the 
apparatus at the Royal Institution, by which the liquid 
ethylene is manufactured. It consists of a glass retort, pro- 
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Ethylene Manufacturing Apparatus 


tected from draughts by an iron cover ; in this retort sulphuric 
acid is heated to 160 deg. C., and alcohol heated also to 
160 deg. C. is allowed to dripinto it. Ethylene and water are 
then given off, and run through a condensing worm in a pail 
of water; the water collects in a jar underneath, and the 
crude ethylene enters jars, in one of which impurities consist- 
ing of alcohol vapour and ether are removed by means of 
sulphuric acid spread over pumice stone ; the sulphurous and 
carbonic acids also formed are removed, by passing the gas 
through caustic potash. The ethylene is then taken to the 
gasholder, in which it is stored for the supply of the pumps. 
The nitrous oxide used in the cooling operations is not made 
on the premises but purchased, as it is obtainable compressed 
in steel bottles in commerce. For compressing the ethy- 
lene two pumps are employed, one with a Gin. plunger 
and 6in. stroke, which forces the gas into a second 
pump with a 2in. plunger and 6in. stroke. The pumps 
have double valves, so that if one valve goes wrong the pump 
can be turned on to the other; this is a very necessary 
arrangement, especially as some of the gases used attack 
metal. The — and valves are practically without oil ; 
they are lubricated by means of a trace of glycerine. They 
have Bramah leathers, and, in addition a stuffing-box ; if any 











schel, 
uillet, 


s the 
liquid 
| pro- 














June 17, 1892. 





THE ENGINEER. 


517 








escapes the leathers it is arrested by the stuffing-box, and 
a pipe conveys it back to the gasholder. Water tanks on the 
tops of the pumps keep them cool. A splendid exhaust pump 
ig also used on the premises; it will keep up a fair vacuum 
in a moderately leaky vessel. The refrigerator consists of 
several concentric cylindrical vessels, the outer one covered 
with flannel. ‘The whole arrangement is cooled by means of 
evaporating nitrous oxide in the more exterior vessels; the 
ethylene is violently evaporated outside the central vessel, 
which is thus reduced to such a temperature as to liquefy air 
and oxygen. The nitrous oxide and the ethylene move in 
closed circuits, and are vunducted to and from the refrigera- 
tor by pipes ; the pipes which carry off the expended gases 
are of larger diameter than the others. The gases are thus 
used over and over again. 








THE CONVERSAZIONE OF THE ROYAL SOCIETY. 


Last Wednesday night at a conversazione of the Royal 
Society, under the Sa of Lord Kelvin, among the 
objects of interest exhibi was an instrument by Mr. 
J. Joly, M.A., for measuring the thermal expansion of very 
minute solid bodies up to high temperatures, and tracing the 
volume change of the silicates up to and over the interval of 
plasticity. The object to be examined, say a diamond, is 
placed on a platinum loop E, at the top of a platinum wire 

D E, and is thus supported inside a 
little platinum tube A, with a kind 


A 
of slit in it near B. This tube is 
e about din. in diameter, and about 4in. 
long; it is called “the oven,” and 
saad can be made red hot or white hot 
— - 
D 





by sending an electrical current 

through the metal of which it is 

made, as denoted by the arrows. 
When the expansion of a silicate has to be measured, 
the foregoing arrangement is turned upside down, so 
that the softened mass is suspended in a loop at the 
bottom of a platinum wire. The substance under examina- 
tion is strongly illuminated by light thrown into one end of 
the little tube or oven from a lime-light lantern with con- 
densers, and a magnified opaque image of it is thrown upon 
the screen of a photomicrographic camera, facing the other 
end of the oven. This enlarged image is farther magnified 
by two micrometer microscopes, which serve to measure the 
expansion. 

By this method Mr. Joly has measured the thermal expan- 
sion of the diamond. Fizeau is the only other experimenter 
who has tried to do so, so far as Mr. Joly is aware, and the 
measurements of Fizeau extended up to 70 deg. C. With the 
apparatus just described Mr. Joly has measured the expan- 
sion of the diamond up to 750 deg. C., at which point it burns 
in air. He has also plotted out the curve of the expansion. 
He has to determine the temperature of each observation to 
get at the coefficient of expansion, and this is done by obser- 
vations on the melting of standard substances gtaced under 
the same conditions. The expansion by heat of orthoclase, 
augite, and other minerals has been thus determined. The 
objects measured were of about the size of a aby head. 

Mr. William Crookes exhibited some of Tesla’s experi- 
ments on a larger scale than on apreviousoccasion. He also 
exhibited the flame of burning nitrogen. Nitrogen is a 
combustible gas; that is to say, a mixture of nitrogen and 
oxygen—atmospheric air—will under certain conditions burn 
with a flame, and production of nitrous and nitric acids. 
The reason why, when once nitrogen is set on fire, the flame 
does not spread throughout the whole atmosphere and deluge 
the world in a sea of nitric acid, is that the igniting point of 
nitrogen is higher than the temperature oer! by its 
combustion, therefore the flame is not hot enough to set 
fire to the adjacent gas. In the experiments shown an 
electric current of 65 volts and 15 ampéres, alternating 
130 times a second, was passed through the primary of a 
large induction coil, when an arching flame, consisting 
chiefly of burning nitrogen, issued from each of the 
secondary poles, meeting at the centre. When once 
started the poles can be drawn asunder till the flame 
bridges across 212 mm. When the terminals are more 
than 46 mm. apart, the flame will not strike across. When 
alight the flame is easily blown out by the breath, and it can 
then be re-lighted by a taper. In the spectroscope the flame 
of nitrogen shows no lines, the spectrum being faint and con- 
tinuous. The temperature is a little higher than that of a 
ays blow-pipe flame, easily melting fine platinum wire. The 

ot gases rising from the flame have a strong odour of nitrous 
acid, and when it is produced in a closed globe, the interior 
rapidly fills with red gases. The flame produced by exciting an 
induction coil by means of an alternating current, was first 
observed by the late Mr. Spottiswoode, who described it before 
the Royal Society in 1880. It has lately been exhibited on a 
magnificent scale at the Crystal Palace, by Messrs. Siemens 
Brothers and by Messrs. Swinburne and Co. It is not known, 
however, that any chemical explanation of the flame has 
before now been published. 

Mr. Crookes exhibited the electric arc discharge between 
two glass rods. 

Mr. L. Pyke exhibited vacuum tubes grouped into orna- 
mental devices upon black backgrounds, and illuminated 
the whole of each device from one generating source. One 
of these large sets of tubes belonged to Sir David Salomons. 
The effects were remarkably beautiful, and it was suggested 
that they would be of use for advertising purposes. To illu- 
minate one large device a power of 200*watts was used. It 
has hitherto not been possible to work any considerable 
number of vacuum tubes from one generating source, as a 
tension sufficiently high could not be obtained suitable for 
working a very large number in series. The nature of the 
discharge being disruptive, parallel working as it is ordina- 
rily underst: is not possible. In the present instance, 
however, the tubes were each connected with terminally 
connected inductors, themselves counterposed against two 
external conductors connected to the terminals of the trans- 
former. By this means each tube takes a pre-determined 
portion of the discharge, the same being governed by the size 
of the foil inductors, by their distance from the common 
inductor, and quality of the interposed dielectric. 

The Phoenix Engineering Company exhibited a useful col- 
lection of articles in aluminium by various makers, to show 
the applicability of the metal to the construction of scientific 
instruments, and to other purposes. A theodolite, lens 
mounts, and the tri heads of camera stands were among 
the objects exhibited, some of which were of special interest 
to photographic tourists, to whom the reduction of the weight 
of apparatus is an important matter. Mr. G. L. Addenbrooke 
described the various objects. 


occurrence and pone of turacin, the red pigment con- 
taining 7 per cent of copper, discovered by the exhibitor in 
the wing-feathers of certain plantain-eaters or touracos. The 
specimens included—turacin in the dry state and in 
ammoniacal solution ; turacoporphyrin in ammoniacal solu- 
tion—thisis obtained from turacin by dissolving it in hot oil 
of vitriol—its spectrum resembles that of hematoporphyrin; 
wing-feathers containing turacin from several of the eighteen 
species of Musophagide in which that pigment occurs; 
feathers from which the turacin had been removed. 
Mr. J. Norman Lockyer projected on the screen by means 
of the lantern a series of astronomical photographs, lent for 
the purpose by the Royal Astronomical Society. They had 
been collected from various observatories in Europe and 
America, The photographs of the moon from the Lick 
Observatory are perhaps the best yet produced. They were 
beautifully sharp. Photographs from the same observatory 
of Jupiter with its bands, ae the dark spot on Jupiter which 
became visible two or three years ago, were also of the 
highest order of excellence yet attained. 
Professor C. V. Boys again drew attention to his method of 
aC flying bullets. He does not claim to be the 
rst to have performed the feat, but says that his modifica- 
tion of the older method of Messrs. Mach and Salcher is both 
optically and electrically different, and more suited to the 
case. 
Mr. R. Inwards exhibited an instrument for drawing para- 
bolas. This instrument consists of a species of link work, so 
contrived that a pencil attached to one part of it is always 
equidistant from a pivot representing the focus of the para- 
bola, and from a steel straight-edge representing its directrix. 
Messrs. DrakeJand Gorham exhibited a Cardew earthing 
device of the latest pattern, for cutting off the supply if a 
dangerous voltage is established in a house from any cause. 
They also exhibited a Cardew leakage indicator for high 
tension circuits, with —— for approximating the insula- 
tion of outside mains while in use. 
Mr. A. A. C. Swinton exhibited some photographs of elec- 
trical discharges. These photographs were obtained without 
the employment of any lens, by merely causing the dis- 
charges to take place across the sensitive surface of gelatino- 
bromide dry plates. Sparks were shown produced (a) by a 
“ Wimshurst ” influence machine with Leyden jars, and (0) 
by an “Apps” induction coil, both with and without jars. 
The entirely distinctive character of figure produced by 
positive and negative discharges, respectively, was indicated ; 
and in some instances there was evidence of the oscillatory 
nature of the discharge, a single discharge showing both 
positive and negative figures superimposed. 
By the courtesy of the Postmaster-General, the Archives- 
room of the Royal Society was provided with a sufficient 
number of telephones to enable ten persons to listen 
simultaneously to the Grand Opera at Paris, which had been 
joined up by wire to Burlington House for the purpose. 








OVERHEAD WIRES AND THE LONDON 
COUNTY COUNCIL. 


THE following is a copy of a petition which is being pre- 
sented to the Board of Trade by the London Chamber of 
Commerce on behalf of its Electrical Trade Section :— 


LONDON OVERHEAD WIREs Act, 1891.—LonDoN CouNTY 
CounciL BYE-Laws. 
To the Right Honourable Sir Michael Hicks-Beach, Baronet, 
Member of Parliament and President of the Board of Trade. 


The Petitition of the eye er Chamber of Commerce of 
ndon, 
Humbly sheweth,— 

1. That your petitioners on behalf of its Electrical Trade Sec- 
tion are interested in the ‘‘ Bye-laws made by the London County 
Council in pursuance of the London Overhead Wires Act of 1891,” 
and objections to which are shortly to be heard, and the clauses 
finally settled by your Department. 

2. That, having considered the bye-laws which the London 
Council are empowered to frame under the Act, your petitioners 
have arrived at the conclusion that many of the provisions are 
wholly impracticable, and would place such insurmountable diffi- 
culties in the way of the companies interested as to prevent them 
carrying on their business, and are quite unnecessary for the 
public safety. 

3. That your petitioners aver that the companies fully realise 
that it is in their own interest and that of the electrical industry 
generally that proper safeguards should be provided for the safety 
of the public from accidents arising from carelessness in the erec- 
tion or maintenance of overhead wires, 

4, That your petitioners are prepared to co-operate, if need be, 
in the framing of any reasonable legislation for the proper control 
and regulation of overhead wires in the County of London, and 
would wish to indicate that they regard the bye-laws framed and 
recently passed by your department for the regulation and con- 
trol of overhead wires in the — as being generally reason- 
able, and such as will not stultify and hamper the development of 
the industry, while at the same time sufficiently safeguarding public 
interests. 

5, That your petitioners object to clauses 1, 2, 4, 5, 6, 7, 8, 
9, 10, 11, 12, 14, 15, 19, 20, and 21 of the regulations as now 
framed by the County Council, the reasons where such are given 
being here set opposite the numbers of the clauses referred to. 


INTERPRETATION OF WORDS, 


That the interpretation of ‘‘Company” as including ‘‘ person” 
may be taken to mean any person using a wire, ¢.g., a subscriber 
to a telephone company. 

Clause 1.—That the “ plan” which is required is in excess of the 
powers granted to the London County Council under clause 5 of 
the London Overhead Wires Act of 1891. That the regulation is 
an impracticable one, That to comply with it, a special staff of 
clerks and inspectors would require to be cuntinually employed in 
view of the constant changes which are being made in the routes 
of wires to suit the requirements of telephone subscribers. That 
the attendantexpense would be very serious, and even if practicable, 
the time allowed—three months—is much too short. 

Clause 2.—That the requirement of fourteen days’ notice, giving 
particulars of the wires proposed to be erected, is far too long, 
inasmuch as wires have frequently to be erected and removed at a 
— notice, ¢.g., in the case of visits of royal personages and also 
police requirements, where only a few hours are allowed. That 
even in ordinary circumstances it would be impossible to comply 
with the regulation, the route of the wire having to be so often 
changed in the course of construction, That the provincial bye- 
laws recently settled by the Board of Trade, under the Public 
Health Act, provide only for a route form without drawings being 
sent in one month after erection, and this it is contended would be 
sufficient in the case of London, 

Clause 4.—That to require that all wires shall not be at a less 
height above the roof of any building than 7ft. would, unless 
accompanied by compulsory wayleaves, make overhead wires 
almost rg mpc e in some districts of London, owing to the irregu- 
larity of the buildings. The enforcement of the clause would bea 





Prof. A. H. Church exhibited specimens illustrating the 





nor consequently to the safety of the public. No such provision 
has been insisted on in the provincial bye-laws, 

Clause 5.—That the London County Council should have power 
to permit an excess of 140 yards in special cases, 

lause 6.—That it is impossible to determine the angle in the 
case of many of the London streets, owing to their irregularity. 
That no similar regulation is contained in the provincial bye-laws. 
Clause 7.—That the words after ‘length of span” should be 
deleted, so as to correspond with the provincial bye-law. 

Clause 8.—That no restriction should be placed on the companies 
which would prevent the use of copper, as would be the case if 
this clause were insisted on. The enforcement of the clause would 
necessitate the removal of the present wires and the substitution 
of others, if, indeed, it is possible to find a wire by which the factor 
of safety required under the conditions could be guaranteed. 
Clause 9.—That the word “pole” should be substituted for 
“ support.” 

Clause 10.—That the terms of the bye-laws are in excess of the 
powers conferred on the London County Council under the Act. 
That no such enactment is provided for in the provincial bye-laws. 
Clause 11.—That this clause is a most unreasonable restriction, 
which, as has been proved by past experience, is quite unnecessary. 
That at least four times as many wires are carried on the present 
poles, and that to require that only twenty shall be erected where so 
many have hitherto been used with safety is to aim at the total 
and complete extinction of the entire overhead system, and conse- 
—_ at the stoppage of all Telephone Exchange business in 
ondon, 

Clause 12.—That cables are now in use weighing 6 1b. per yard, 
and have not proved to be in any way dangerous; and further, that 
they have been erected for years weighing 2 1b. per yard, instead 
of 1 lb, as mentioned in the clause, and that not a single case is 
known of a broken cable. That even if practicable, the carrying 
out of the clause would prove to be so costly, as to be absolutaly 
prohibitive. Moreover, that experience proves it to be quite 
unnecessary, and that it is beyond the powers conferred by 
the Act, 

Clause 14.—That to insist on the shoes of supporting poles being 
of iron, is to restrict to an old-fashioned system which might pre- 
vent the adoption of improved methods, That no such provision 
is contained in the provincial bye-laws. 

Clause 15.—That there is frequently great difficulty in efficiently 
connecting the wire to earth. That owners and tenants of pro- 
perty have grave objections to the erection of lightning conductors, 
and often refuse sanctioning the erection of any wire on such a 
condition. That a lightning conductor might prove to be a source 
of greater danger than protection to tenants of buildings. That 
such a provision is not contained in the provincial bye-laws. 

Clause 19.—That for this clause, number 3 of the provisional 
bye-laws should be substituted which reads :—‘‘Every wire or 
tube, after it has ceased to be used for the purpose for which it was 
stretched or placed or for some similar or other proper purpose 
must be removed unless its owners intend within a reasonable time 
again to take it into use.” 

Clause 20.—That the Act does not provide for inspection, and 
that the clause is therefore ultra vires. That in any case it should 
be deleted, it being unreasonable to suppose that the companies can 
contract for the invasion at any time of busi or d ti 
privacy. 

Clause 21.—That the words “or any of the provisions of the 
London Overhead Wires Act, 1891,” should be deleted, your peti- 
tioners being of opinion that the local authority has only power to 
impose penalties for the violation of its bye-laws, and that a viola- 
tion of the provisions of the Act can only be dealt with under 
Common Law procedure. 

Your petitioners for the reasons given are of opinion that the 
London County Council Bye-laws as at present framed are utterly 
impracticable, and so unworkable as to defeat the object they have 
in view, which object your petitioners are interested in promoting 
by all reasonable means. 

That the bye-laws should therefore be amended by your depart- 
ment in accordance with the views here set forth, and which will 
no doubt be supported by the independent testimony and technical 
knowledge of the representatives of the companies interested ; and 
that while efficient safeguards for the public safety ought to be 
provided, this, it is contended, can be done without ruthlessly 
interfering with the ordinary business methods of not only a grow- 
ing, but an indispensable industry to the public convenience. 

And your petitioners will ever pray, &c. 

Given under the common seal of the London 

Chamber of Commerce, Incorporated, this 16th 
day of June, 1892. 











RAILWAY ACCIDENT AT BISHOPSGATE STREET. 


THE most serious railway accident that has occurred in 
London for several years took place at 6.35 on Tuesday morning 
at Bishopsgate Station on the Great Eastern Railway, resulting in 
the loss of four lives and injury more or less serious to about forty 
persons. Two workmen’s trains came into collision in the tunnel 
or underground station at Bishopsgate on the new local suburban 
line opened about two years ago. The line bends so sharply that 
a train already drawn up at the station platform cannot be seen 
by an approaching train until quite close up, and for the protec- 
tion of the station a signal is placed as nearly as possible across the 
centre of the curve. The Walthamstow train ran jinto the low 
level station at 6.35, and having discharged a few passengers 
would have moved on to Liverpool-street Station, butthe signalahead 
continued at danger. Owing to the confusion when the coming 
train was heard, scarcely anybce” 7 had managed to get on to the 
platform when the Enfield trait vas seen travelling smartly down 
and round the incline. The driver could not have seen the tail 
lights of the standing train before he was almost upon it. He and 
his mate, standing to their posts, applied the full power of the 
powerful brakes, but the force of the collision was tremendous, 
and several passengers have asserted that the entire train, consist- 
ing of fifteen heavy carriages, was lifted bodily up. The engine 
of the Enfield train, after partly telescoping the two rear carriages, 
reared up on the wreckage, smashed its funnel against the crown 
of the arch, and then dropped, battered and disabled, off the 
rails. Of the last two carriages scarcely any part was left intact. 
The injured were conveyed on ambulances and on vehicles of all 
kinds, requisitioned for the purpose from the streets, and conveyed 
to the London Hospital and to St. Bartholomew’s Hospital. The 
first injured man was admitted into the first-named institution 
about seven o’clock, after having received first aid at the station. 
Altogether about forty cases were treated at the two hospitals, 
but more than half of the patients were able to return to their 
homes in the course of the day. As soon as the last man had been 
extricated from the wreckage the breakdown gangs set to work, 
and with such effect that by half-past ten the line was cleared for 
traffic, and little remained to show that a terrible accident had 
occurred. The Enfield engine, although much battered, was got 
upon the rails again and dragged to the company’s works at 
Stratford. 











CONGRESS OF CHAMBERS OF COMMERCE OF THE EMPIRE.— 
Arrangements have been completed for the second annual Congress 
of the Chambers of Commerce of the Empire from the 21st June to 
the 5th July, and all particulars of the business of the Congress 
can be obtained of the secretary, Mr. Kenrick B. Murray, at the 
London Chamber of Commerce, Botolph House, Eastcheap. 
Further arrangements have been made for reception by the pre- 
sident, the Right Hon. Sir J. Lubbock, and Lady Lubbock, by 
Lord and Lady Brassey ; for a conversazione, a banquet, a garden 





serious interferenve with the use of poles and standards. The 
height can add neither to the safety of the wire or its supports, 





party by Sir John Whitaker Ellis, trip down the Thames, visit to 
Woolwich Arsenal, and other visits. 
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knows what is: best under the conditions, and adopts 
it. 








ARTIFICERS OF THE FLEET. 


In addition to 1542 engine-room artificers and 10,411 stokers 
under control of the engineer officers, there are provided in 
the Navy Estimates, 1892-3, 3048 artificers under the direct 
control of the executive officers for the purpose of carrying 
out such repairs at sea as may be necessary, apart from the 
engines, boilers, and machinery. These artificers comprise 
inter alia, armourers, blacksmiths, carpenters, caulkers, 
coopers, painters, plumbers, ropemakers, sailmakers, ship- 
wrights, tinsmiths, torpedo artificers. 

The numbers and proportions of seamen, stokers, and 
others, including chief warrant, warrant, and subordinate 
officers, are :—Seamen, 21,202 (51°96 per cent.); stokers, 10,411 
(28°53 per cent.); domestics and various petty officers, 4593 
(11:26 per cent.); artificers, 3048 (7°46 per cent.) ; engine- 
room artificers, 1542 (3°78 per cent.). Artificers are divided 
into commissioned and warraut officers, chief, first-class, and 
second-class petty officers, ships’ company. Commissioned 
officers are chief carpenters, warrant officers are carpenters. 
Their pay and position are :— 

Pay. 


eR”... n>. as. po ap. be) 0b 2s 
Carpenter,t when holding an Admiralty ap- 
pointment, detailed for duty, or employed 
with navigating parties. Under 5 years’ 
SONTEER 25 ca ws Se =e Se Se 2s Oe ne 
Ditto After 5 years’ service .. 
Ditto ,, 10 @ 
Ditto » o 
DS ch tes’ we. os Be o> as oe Se 
Additional : Chief carpenter in charge of war- 
SemGqienm sberes .. .. .. «s oc os os 
Carpenters in charge of their own stores 
Other than their own apg ais = 
Chief carpenters and carpenters, when employed 
as instructors in training or other ships .. .. 
Chief carpenters’ and carpenters’ tool money 
When employed in dockyards receiving and 
taking account of coal, fuel, and other 
De 2 uc be se. ins o> eb. be 
General work and parties from the Reserve or 
harbour ships employed in steam trials, 
gunnery or torpedo practice, outside har- 
bour at home ports when absence exceeds 
twenty-four hours .. koe ch we: Den. Loe 
When employed in navigating a ship in or for 
the Reserve from one port toanother. Chief 
GEREIIBEES 22 cs cs ce ws ee ee 08 oe 
Ditto Carpenters.. cx oe Ne we oe 
Retired Pay. 
A year. 
Chief carpenters. For each year’s service above 
the rank of petty officer, £5; for each year's 
service as petty officer or artificer, £1 10s.; 
ee ee ee ee ee ee 
Carpenters .. .. . 
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Chief carpenters with not less than three years’ service as 
such, may be granted at the discretion of the Admiralty 
relative rank with lieutenant on retirement. Chief carpenters 
are fourteen in number, and chiefly employed in guard ships 
of the Reserve and training ships. In all matters concerning 
stores, surveys, and routine duties, they are considered 
warrant officers. Carpenters number 187, and are employed 
in vessels of the largest class, and in some of the foreign 
dockyards. 

The duties of chief carpenters and carpenters are :— 
When appointed to a ship fitting out, to inspect minutely 
the state of the masts and yards. Before commissioning, 
to examine every part of the ship, and report to the captain 
any deficiency or defects. The carpenter of a ship, whether 
a chief carpenter, carpenter, or carpenter’s mate, in charge 
of the duties, will before the ship is commissioned be examined 
by the dockyard officers as to his having a thoroughly com- 
petent knowledge of such details of the ship as are placed 
in his charge; such as construction of the ship, water-tight 
doors, hatches, sluices, the system of flooding and ventilating, 
pumping arrangements, &c. When at sea to daily, and 
oftener if necessary, examine into and report on the state of 
the masts and yards, to take care that all the ports are 
securely and properly fitted, to attend to the rigging of the 
pumps, the care of the hose, the sounding of the well, and 
of the different compartments, to keep every part of the 
ship and all her fittings in the highest possible state of 
efficiency, to take care that all the seams are frequently 
examined, and that what caulking is required be well done. 
If the ship is heeled over, to. see every proper precaution 
will be taken against accidents, to keep the sheathing of the 
holes through which any funnels pass in perfect order, to 
guard against fire, to be on the alert with the engineer 
officer when the ship is undocked, to see that none of the 
sea connections have been left open, to be responsible for the 
keys of all cabins and fittings in his charge until delivered 
to the officers who require them, to have charge of all the 
artificers sent or lent from other ships to his own ship, and of 
all hired artificers. In the first week of each quarter to in- 
pect with the engineer officer every accessible part of the outer 
skin or shell of the ship, of the ribs or frames, and of the inner 
skin, and to report on the condition of the several compart- 
ments, and of the cement and paint work. 

Chief carpenters are appointed by selection from carpen- 
ters with considerable service. The seniority, as carpenters 
of existing chief carpenters, ranges from nineteen to twenty- 
five, and averages twenty-one and a-half years. Carpen- 
ters are selected from among carpenters’ mates, crews, 
caulkers, and shipwrights, and are required to pass two 
examinations, one before appointment, and a second before 
confirmation, within six months of the first. 

Every candidate for a carpenter’s warrant must be between 
the ages of twenty-one and thirty-five, and have been for six 
months chief or other carpenter’s mate or caulker, or twelve 
months shipwright or carpenter’s crew of a ship in the Navy. 
He must also show that he is a good shipwright and under- 
stands caulking; that he knows how to fish masts and yards 
in a ready and efficient manner, and to calculate the proper 
proportions for making them from rough spars; that he can 
write and understand arithmetic sufficiently well to keep a 
rough account of his stores in a clear and intelligible 
manner; and that he is in all respects capable of executing 
the duties of a carpenter of one of her Majesty’s ships. The 
subjects of the final examination, which is held by the dock- 
yard officers, are:—Knowledge of how masts and yards of 
wood, iron, and steel are constructed; how to fish them ina 
ready and efficient manner; ability to calculate the proper 
proportions for making masts and yards from rough spars; 

* Relative rank : With, but after, sub-lieutenant. 

+ Relative rank: With, but after, boatswain and gunner 

t Age fer compulsory retirement, 55 ; for voluntary retirement, 50. 








ability to describe the manner in which the two thicknesses 
of sheathing in composite or iron-sheathed ships are secured 
to the frames or plating, and the manner in which a wood 
deck is secured to iron beams, deck, or stringer plates; 
knowledge of how the keel, stem, stern posts, and rudders of 
iron ships are formed, and how the stem and stern posts are 
secured to the keel; how the stern tube is formed; how the 
bulkheads are secured to the ship’s side, ~ 1d how they are 
stiffened; how water-tight doors and sluice valves are formed 
and worked; how iron beams are secured to the ship’s side; 
ability to describe the transverse and longitudinal framing of 
a ship, and the formation of the double bottoms; ability to 
state how iron plates are united to each other and to the iron 
frames; to describe the method of securing the armour to 
the ship; to describe the pumping arrangements of ships; to 
show a knowledge of the ventilating arrangements generally 
fitted to ships in the Navy. Considering the age at which 

romotion to chief carpenter usually takes place, the only 
_— derived therefrom is an increased pension. 

There is at present a movement among warrant officers for 
the purpose of obtaining improved pay, position, and pension. 
The remaining artificers are divided into petty officers and 
ship’s company. They generally enter for twelve years’ con- 
tinuousservice, followed bya second term of ten years, upon the 
expiration of which they are entitled to pensions. They can 
then engage for a third period, lasting until they reach the 
age of fifty, and so obtain increased pensions. 

Carpenters’ mates, shipwrights, and torpedo artificers, who 
were established in 1877 owing to the constantly increasing 
number of iron ships, are styled “skilled artificers.” They 
are paid better than other artificers, but receive the same 
pensions, and are not entitled to extra pay during their third 
period of service. Non-continuous service artificers engage 
for four or five years, and receive £4 11s. 3d. a-year less than 
continuous service artificers, whose pay and position are :— 


Pay. Rating. 


Chief armourer .. petty officer 
Armourer ° 
Armourer’s mate.. 
Armourer’s crew.. 
OGRE 20 20 06 0s 
After four years’ service .. 
Blacksmith’s crew 
Chief carpenter's mate 
Carpenter's mate os se 
Leading carpenter's crew 
Carpenter's crew ine 
§Carpenter’s crew 2nd class 
§Caulker bet ee) 20) oe 
§Caulker’s mate .. 
Cooper .. .. 
Second coope: 
Cooper’screw . 
Painter, first-class 
Painter, second-class . 
Plumber... .. .. 
Plumber's mate 
§Plumbers’ crew.. 
sRope-maker . 
Sailmaker oe 
Sailmaker’s mate 
§Sailmaker’screw .. 
Leading shipwright .. 
Ec. is es e- 
§Tinsmith .. .. . .. 30 8 
Chief torpedo artificer .. 118 12 
Torpedo artificer on ap- 
intment on: on ee 
After three years’ service 91 5 
After six pe e 109 10 
Additional. 
Artificers other than skilled engaging for a third period 
of service eo Se are ee 
Artificers detained in the service beyond the periods for 
which they have engaged.. .. .. .. .. «2 «o. 
Artificers with 1 good conduct badge .. 


. Chief 
First-c ” 


ed Second-class - 
ies First-class * 


". Chief 
.. First-class 
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.. First class 
.. Second-class 
.. First-class 
.. Second-class 


.. First-class 
.. Second-class 
.. First-class 

. Second-class 
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.. Second-class 
.. Second class 


.. Chief 
.. First-class 
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Artificers rated as artificer divers.. ee ee 9 
First hour. Each ex 
When employed in diving— 8. d. 

At depth of ; to 6 fathoms os 
» 12to9 5, 

” 2tomB » 
Attendants on.. es ee 

Tool money to leading and other carpenter’s crews, and to 
caulkers and caulker’s mates when employed in the carpen- 
ter’s crew, £4 11s. 3d. per year. All persons employed in 
scraping and repainting the double bottoms, the water 
spaces, and all closed spaces of ships, ordinary, 9d. per day. 
Within the tropics, or between 1st April and 30th November 
in Persian Gulf or Red Sea, 1s. per day. All persons 
employed in coaling ships, 1s. per day; extra for work at 
ships other than theirown. When employed in navigating 
a ship in or for the Reserve from one port to another: 
Artificers rated as chief and first-class petty officers, 1s. 3d. per 
day; other artificers, 1s. per day. General work and parties 
from the Reserve or harbour ships employed in steam trials, 
gunnery, or torpedo practice, outside harbour at home ports, 
when absence exceeds twenty-four hours: Chief carpenter’s 
mate, 2s. 6d. per day; carpenter’s mate, 2s. 3d. per day; 
shipwright, 2s. per day; torpedo artificer, 2s. per day; other 
artificers, rated as chief and first-class petty officers, 1s. 3d. per 
day; artificers of inferior rating, 1s. per day; unskilled 
artificers employed at their trades, 1s. 3d. per day; all men 
employed as mechanics in repairing the machinery, boilers, 
or other engineering work of ships, 1s. 6d. per day. 

Pensions.—After twenty-two years’ service pensions are 
granted, ranging from £15 4s. 2d. to £54 for continuous 
service, and from £15 4s. 2d. to £37 5s. for non-continuous 
service artificers. The amounts of these pensions depend 
upon a variety of circumstances, and are calculated as 
follows: Artificers with the ordinary pension, £15 4s. 2d. 
per year; artificers with one good conduct badge, £15 19s. 4d. 
per year; artificers with two good conduct badges, 
£16 14s. 6d. per year; those whose character for whole 
period of service has been very good, but who have no good 
conduct badges, £16 14s. 6d. per year; and those with three 
good conduct badges, £18 5s. per year; artificers whose 
character for whole period of service has been very good, 
with three good conduct badges, £19 15s. 4d. per year; 
artificers awarded good conduct medal, additional, £1 10s. 4d. 
per year; for every three years’ service, with good character 
after completing time for pension, £1 10s. 4d. per year; 
but the maximum pension for service, badges, character, and 
medal, is not to exceed £21 5s. 10d. per year. Artificer petty 
officers in addition to the above rates receive for each yearserved 
as second-class petty officer, 15s. 2d. per year; each year 
served as chief or first-class petty officer, £1 10s. 4d. per 
year. Non-continuous service petty officers receive half 
these rates. With the exception of increased pay to con- 
tinuous service petty officers, pensions in amount and prin- 
ciple are the same as in 1831. 

Artificers, like other naval pensioners, may be called upon 


sit. 8 § Rating to die out, no fresh entries to be made. 








to serve in time of war or emergency up to the 
five, and are not allowed their pensions for any time durin; 
which they may reside out of the Queen’s dominions 
without the special permission of the Admiralty. Pensions 
are granted during good behaviour, and may be forfeited by 
misconduct on the part of the recipient. 

Artificers, engine-room artificers, stokers, seamen, and 
the remainder of a ship’s complement are, for the purpose 
of being pensioned, divided into three classes, one com rising 
all men under the rating of second-class petty officer, a 
second consisting of second-class petty officers, and a third 
of first-class and chief petty officers. The members of each 
class receive the same pensions under similar conditions 
irrespective of their pay. This involves the anomaly that the 
pension of one petty officer may exceed his pay, that of a 
second be equal to it, that of a third be over half of it, that 
of a fourth be under half of it, and that of a fifth under 
two-fifths of it. Instances of which are—first class and 
chief petty officers whose pay ranges from £47 3s. to 
£136 17s. 6d., receive the same maximum pension, £54. The 
number of ratings is fixed each year, and promotion can only 
take place in the event of a vacancy. 

Artificers are employed in repairing all such defects to 
their ships, including War Department stores, as may be 
within their means, so that on arriving in port as little assist. 
ance as possible may be required from the dockyard or other 
establishments. The qualifications required for the various rat- 
ings are :—For chief armourers, ten years’ service as armourer, 
armourer’s mate, or armourer’s crew, of which not less than 
three years have been as armourer; very good character for 
conduct and experience. Armourer: To be between the ages 
of twenty and twenty-eight; hold certificate of competency 
for four years as blacksmith, carriage smith, engine smith, 
fitter, general smith, gunsmith, metal turner, millwright, 
ship smith, whitesmith ; to be able to take to pieces all the 
parts of a rifle and of a revolving pistol, to clean each part, 
to Don them together in a complete state; to file up, temper, 
and fit a mainspring, or any other portion of a lock; to read 
and write fairly; afterwards to undergo a special course of 
ninety-two days’ training in the repair of rifles and pistols, 
the interior construction of hydraulic jacks, electricity, 
electric lighting, torpedoes, &c., and pass a final examina- 
tion. Armourer’s mate: The same age and certificates of 
competency as for armourer; to be able to assemble the 
various parts of Martini-Henry rifle and Enfield pistol; to 
solder on a back sight, and make a striker or extractor fora 
rifle, or pawl lever for a pistol; to be able to assemble various 
parts of all service machine guns, and make a firing pin for a 
Nordenfelt; to assemble the various parts of all service car- 
riages and slides, and to show a thorough knowledge of the 
management of hydraulic jacks; afterwards to undergo a 
special course of ninety-two days’ training inelectricity, electric 
lighting, torpedoes, and a final examination. Armourer’s 
crew: To be between the ages of eighteen and twenty-five; 
to hold certificates of competency similar to those for 
armourer and armourer’s mate; to be a good hand at a vice, 
so as to be able to make swivels; to forge and cut screws, 
&c., and able to work at the forge at light work ; afterwards 
to undergo a special course of seventy-two days’ training, 
and pass a final examination in the manipulation and 
necessary repairs of rifles, and pistols, guns, slides, and 
carriages ; hydraulic buffers, and jacks, Gatling, and other 
machine guns; electric firing gear, &c. Artificer diver: 
Fitness for the rating, ability to swim, and to be serving as 
chief or other carpenter’s mate, leading or other carpenter's 
crew, caulker, caulker’s mate, or shipwright.|| Blacksmith : 
To be between the ages of eighteen and twenty-five ; possess 
sufficient knowledge of the trade, and read and write fairly. 
Blacksmith’s crew: to be between the ages of eighteen and 
twenty-five, and fit for the rating. Chief carpenter's mate: 
To have served one year as carpenter’s mate ; ability to read 
and write well, and to a fair examination in the same 
subjects as those of the final examination for carpenter. 
Carpenter’s mate: To have served one year as leading 
shipwright. Leading carpenter’s crew: Sufficient service 
as carpenter’s crew, and ability in his trade. Carpen- 
ters crew: To between the ages of eighteen and 
twenty-eight, and a good workman. Cooper: To have 
served four years as second cooper; to read and write fairly. 
Second cooper and cooper’s crew to be between the ages of 
eighteen and twenty-five,and be good workmen. Painter, 
first-class: To be between the ages of eighteen and twenty- 
eight ; to possess sufficient experience of the trade, perform 
plain work, understand mixing colours, and making letters; 
to read and write fairly. Painter, second-class: The same 
as preceding, except knowledge of mixing colours. Plumber: 
To have served one year as plumber’s mate. Plumber's 
mate: To be between the ages of nineteen and twenty-five, 
and possess sufficient experience of the trade, and read and 
write fairly. Sailmaker: To be over the age of eighteen, 
and possess sufficient experience of the trade, read and 
write fairly; preference always to be given to a man 
competent to do the duty of AB. Sailmaker’s mate: To 
be over the age of eighteen and be fit for the rating. Lead- 
ing shipwright: To have served one year as shipwright; to 
be able to work in steel, iron, and wood, read and write 
fairly, and understand the first four rules of arithmetic. 
Shipwright: The same qualifications as for leading ship- 
wright, except knowledge of the first four rules of arithmetic ; 
to be over twenty-one years of age, and produce a five or seven 
years’ indenture of apprenticeship or give such proof of his 
conduct and ability as a workman as may be considered 
vere to possess a knowledge of wood and iron ship- 
building ; capable of using the ordinary tools for each 
efficiently; be able to describe clearly some of the principal 
parts of iron and wood ships, and the method of fitting and 
attaching to an iron vessel such things as water-tight doors; 
to have some general knowledge of the structure of a wooden 
ship; know how to take account of a job, and trim a piece of 
rough wood for any particular work, such as a@ plank in the 
bottom or a shelf piece, or to shift a strake in a boat. 
Leading carpenters’ crews are eligible for this rating if 
qualified. Chief torpedo artificer: To be fit for the rating and 
able to read and write. Torpedo artificer: To be selected 
from the armourers of the fleet and be fit for the rating. 

The supply of artificers for the fleet is fairly good; owing to 
the smaller numbers in each class, there is not the same 
difficulty in obtaining them as is experienced in the cases of 
engine room artificers and stokers. Their principal com- 
plaint is that of the chief petty officers as to the amount of 
their pensions. 


age of fifty. 








Messrs. ALFRED WILLIAMS AND Co., London, have been 
awarded the | ee medal for their exhibit of artesian well boring 
plant at the Jamaica Exhibition. 





4 Also engine-room artificer or stoker-mechanic, 
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RAILWAY MATTERS. 


Tue number of locomotives constructed by the leading 
Austrian locomotive works last year increased from thirty-nine 
engines and seven tenders in 1890 to fifty-seven engines and thirty- 
seven tenders. 

Tue railway system of France at the beginning of this 
year com rised 21,528 miles of main lines, 2033 miles of secondary 
jines, and 7°10 miles of street tramways, In 1891510 miles of 
main lines were added, 185 of secondary lines, and 105 miles of 
street tramways. 


Accorpine to M. A. Marige, of the French Orleans 
Railway, the utilisation of the compartments of trains in Hungary 
since the adoption of the zone system of fares has increased from 
90 per cent. to 34 per cent. This latter figure represents the 
co-efficient in France at the present time, and which appears to be 
about the maximum. The through trains in France are generally 
almost filled. 


MexporouGH, an important coal centre in South 
Yorkshire, is warmly supporting the proposed railway embodied 
in the Blyth and Sutton Bill. This line will give the district 
independentaccess to the large systems in Lancashire and the Eastern 
Counties. 'The new railway will tap a coalfield which is practically 
inexhaustible. It is computed that the new sinkings at Cadeby 
and Hickleton would in themselves be sufficient to givethe railway 
a good position in the coal-carrying business, The glass bottle 
industry is also important. 


On Tuesday the Scotch express train due in Leeds 
from St. Pancras at seven minutes past two a.m. ran at a slow 
speed into al tive just outside the Midland Railway station 
at Leeds. The standing engine had been brought to No. 3 plat- 
form to be ready to take a nger train from Leeds to Bradford. 
The fireman was half-buried by coal which had been displaced, and 
was much sealded through the breaking of a glass steam gauge. 
One of the buffers of the engine which was stationary was knocked 
off and the other one much bent, while the engine of the Scotch 
express was thrown off the rails. 


On Saturday afternoon the first sod of a new line of 
railway, connecting the Manchester, Sheffield, and Lincolnshire 
Railway system at Wrexham with the Cambrian railways at 
Ellesmere, was cut by the Hon. Mrs. Kenyon in the presence of a 
large number of spectators. The line begins at the present 
terminus of the Manchester, Sheffield, and Lincolnsbire at 
Wrexham. The total lengsh of the line is 13 miles, The contract 
amounts to £90,000 in earthworks and bridges. Messrs, Davies 
Brothers, of Wrexham, are the contractors; the engineer is Mr. 
George Owen, M. Inst. C.E., engineer to the Cambrian and the 
Neath and Brecon railways. 


On Saturday morning a new railway station, for the 
joint use of the Midland and North-Western Railways, was 
opened at Leicester. The station is not yet completed, and the 
Midland Railway Company is spending over £200,000 in improving 
the station and widening the lines for traffic. The new station 
buildings, as far as completed, form a very handsome structure 
with a clock tower. They face the main thoroughfare, which has 
been greatly widened and improved. There was no formal opening 
ceremony, but the Mayor, Alderman Wright, drove to the station 
early in the morning, and was the first passenger booked. The 
facade of the new station, when completed, will be 200ft. long. 
This is the third station erected for the Midland Railway at 
Leicester, the first having beenerected by George Stephenson in 1832, 


Tue record of accidents in American trains during 
March last includes 75 collisions, 107 derailments, and 12 other 
accidents, a total of 194 accidents, in which 40 persons were killed 
and 193 injured. These accidents are classified as follows :—Colli- 
sions—Train breaking in two, 4; misplaced switch, 7; failure to 
give or observe signal, 9; mistake in giving or ‘understanding 
orders, 6; miscellaneous, 17; unexplained, 32 ; total collisions, 75. 
Derailments—Broken rail, 11; loose or spread rail, 5; broken 
bridge, 1; defective frog, 1; broken wheel, 5; broken axle, 9; 
broken truck, 3; fallen brakebeam, 5 ; loose coweatcher, 1 ; broken 
drawbar, 1; broken car, 2; misplaced switch, 7; careless running, 
2; track repairers, 1; failure of conductor to report damaged 
track, 1; landslide, 4; snow, 2; washout, 1; malicious obstruction, 
8; accidental obstruction, 1; unexplained, 41; total derailments, 
107. Other accidents—Boiler explosion, 1; broken side rod, 1; 
cars burned while running, 3; heater explosion, 1; gas explosion, 
1; various breakages of rolling stock, 1; other causes, 4; total, 12. 
Total number of accidents, 194. 


At a meeting of the City Commission of Sewers on 
Tuesday, the Remembrancer, Mr. Goldney, reported upon the 
Central London Railway Bill now before Parliament, and drew 
attention to the clauses which were to be inserted for the purpose 
of enabling the railway company to construct subways for the 
public use in connection with their station in front of the Mansion 
House. The commission would have the sole right of prescribing 
what sort of subways should be constructed, and the power of 
regulating the opening of the streets for the purposes of the con- 
struction of the station. The staircases a lifts would all be 
under the control of the commission. Provision was made for 
arbitration in case of dispute between the commission and the 
company. The question was how far the commission would insist 
upon their vibration clause. The Bill had been passed up to the 
Mansion House, and a vibration clause had been inserted as far as 
the heavy buildings in the vicinity of the Mansion House were con- 
cerned, The clause could only affect the deviation portion of the 
line, viz., Live l-street, Broad-street, and Threadneedle-street. 
If the commission insisted upon their clause the Bill would have to 
be abandoned for this session, and it was not probable that next 
session the commission would be able to induce Parliament to 
sanction the clause, as the matter had been twice decided against 
them in regard to other portions of the route. The railway would 
be 80ft. below the surface, and it was impossible that any vibration 
could affect the buildings, After some discussion it was resolved 
that the Bill should not be further opposed in the House of Lords. 


On the 13th inst. a Bill embodying a scheme for the con- 
struction of a railway through the Undercliff at Ventnor came 
for consideration before a committee of the House of Commons. 
In 1885 and 1887 Acts were obtained for the construction of a 
line from Shanklin to Chale, but that project was abandoned in 
1889. In 1886 an attempt was made to obtain powers from 
Parliament for the extension of the Shanklin and Chale line to 
Freshwater. It was pointed out in the columns of the Zimes in 
June of that year that the railway, if constructed, would “ruin a 
place of habitual resort, and hopelessly disfigure one of the most 
attractive stretches of sea-board in the South of England,” and the 
Bill was rejected by the House of Commons. By an Act of 1889 
the construction of the Newport, Godshill, and St. Lawrence Rail- 
way was authorised, and the Bill now before Parliament asks for 
powers to extend that line from St. Lawrence through the Under- 
cliff to Ventnor, a distance of five-eighths of a mile. The Under- 
cliff at Ventnor is the chief feature of beauty in the island, and 
apart from the question of whether or not a second line of railway 
to Ventnor is required, which is more than doubtful, a more 
objectionable route could not, the Times thinks, be proposed, seeing 
that it can mean nothing but the total and irremediable dis- 
figurement of this most beautiful locality. Moreover, owing to 
the peculiar geological formation, it is not unlikely that the con- 
struction of a railway along the face of the cliff may be fraught 
with serious consequences, The upper stratum rests on gault or 
blue slipper, which when exposed tu the wet becomes very greasy, 
so that there is a prospect of landslips. The spot chosen for the 
Ventnor Station is immediately at the back of the Consumption 
Hospital, and this will not add to the comfort of the patients nor 








NOTES AND MEMORANDA. 


For writing on blue print paper a correspondent of the 
American Machinist recommends a solution of soda in water if 
white lines are desired, or a piece of caustic soda the size of a 
common bean, dissolved in red ink, if red lines are desired. 


To aid filtration it is recommended by W. P. Barba— 
Chem. News.—to add finely-divided asbestos, suspended in a 
suitable liquid, to the freshly-precipitated troublesome precipitate, 
and then to collect on an asbestos plug. The precipitate may 
then be washed, redissolved, and titrated with great ease. 


Tue average of deaths in the manufacture of explosives 
for the past ten years is only 7°0 per annum. During the seven 
yaar immediately preceding the Explosives Act, an average of no 
ess than 39°5 deaths occurred annually in manufacture. Since the 
Act came into operation, 15 years ago, the number of factories has 
increased from 55 to 125, and there is a vast augmentation of the 
numbers of persons employed therein. 


As a new insulator, a German mixes three parts of 
steatite with two of powdered chalk or magnesia and chalk, 
thoroughly incorporating these ingredients until the material has 
auniform “soapy” touch, The mixture can then be compressed 
into dense masses and is ready to be worked up into any convenient 
form. To increase the insulating properties of this prepared chalk, 
it is kneaded with three parts of resin or shellac dissolved in 
alcohol until a sort of “dough” is obtained, this is then dried, 
powdered, warmed with constant stirring to 30 deg. Centigrade, 
and finally compressed into hot moulds, 


TuE report of the sumpensons of Explosives states that 
gelatine dynamite has gradually advanced to the first position 
among the various ye employed, judged by the number of 
samples examined. Its manufacture has now reached a high 
degree of perfection. Some of the samples of this explosive, as 
well as some of the samples of blasting gelatine examined, formed 
ts of the cargo of a vessel which had sunk near Liverpool. 

hen recovered they were of course very wet, and after drying, 
the parchment paper was incrusted with sea salt. ‘The explosives 
themselves had, however, not suffered in any way. 


AccorpinG to the report of the Inspectors of Explosives, 
the record of accidents in the manufacture of explosives for last 
year was distinctly favourable as compared with that for the pre- 
ceding year; the number being 55 i against 64 in 1890), this 
being also considerably below the average (682) for the past ten 

ears (1882 to 1891). The number of persons killed was one only 
as against eight in 1890), and largely below the average (7°0) for 
the past ten years. The number of persons injured, 23 (as against 
15 in 1890} was above the average (18°5) for the past ten years. 
The manufacturing record is the best record since 1886, at which 
time, however, there were only 107 factories on the books, whereas 
there are now 123, 


A compouND magnetometer for testing the magnetic 
roperties of iron and steel was recently described by Mr. G. F. C. 
rle before the Cambridge Philosophical Society. An aluminium 
wire, 30in. long, suspended vertically by a fibre, carries at the 
top a magnet fixed at right angles to the wire. The lower end 
carries a light fork across which a fibre is stretched horizontally. 
A mirror attached to this fibre carries a magnet at right angles to 
the fibre. The mirror is thus capable of two independent motions. 
The specimen of iron is sient in a magnetising coil near the 
mirror, and the magnetising current passes also round a coil placed 
near the upper magnet. The motion of the mirror is observed by 
the aid of a spot of light. On gradually increasing and diminish- 
ing the current, the spot traces out curves of magnetic variation. 


M. Lippmann recently presented to the Académie some 
photographs of coloured objects which are a decided improvement 
on the earlier ones. The films he employs are of albumeno-bromide 
of silver rendered orthocromatic by azalin and cyanin. With these 
he has obtained brilliant photographs of the solar spectrum after 
an exposure of five to thirty seconds. On two of these plates the 
colours when seen by light coming through the plate are comple- 
mentary tu those given by light reflected from the plate. Theory 
indicates that compound colours should be photographed as well 
as simple ones by his method, and one of his plates is a view of a 
stained-glass window of four colours—red. green, blue, yellow, and 
a group of flags. The flags and bird were taken in five to ten 
minutes by means of electric or sun light. M. Lippmann is now 
engaged in perfecting the orthochromatism of the plate. 


A NEW desiccator, by W. Hempel, for analytical 
chemistry, is described in a recent number of the Journal of the 
Chemical Society. The author has some time ago explained that, 
as moist air is lighter than dry air, the practice of having the 
drying agent at the bottom of the desiccator is objectionable. By 
placing the drier—sulphuric acid, calcium chloride—as high as 
possible and above the substance, the drying proceeds rapidly and 
effectively, owing to circulation of the air. The author has now 
given a definite shape to his apparatus, which is composed of a 
glass cylinder fitted with a lid, in the shape of the well-known fly- 
catcher, in which the sulphuric acid is placed. The top part of 
the lid is provided with an arrang t to + the apparatus 
with an air pump, if desired. To prove the superiority of this 
desiccator the author took two watch glasses of exactly equal size, 
filled each with 10c.c. of water, and placed one in an ordinary 
desiccator and the other in the cylinder of the new apparatus. 
The result was, that whilst the first lot took nine days to evaporate, 
the second had dried up in three. 


Ata recent meeting of the Amsterdam Academy of 
Sciences, Mr. Behrens dealt with the microscopic structure of 
alloys. Crystallisation is a ph in metals, The 
least crystalline are pure Al, Cu, Ni, when cast without overheating. 
Rapid cooling has no other effect than to make the crystals of 
smaller size. Pure Ag does show always crystallisation, if properly 
etched. In alloys crystallisation is more easy and perfect than in 
unalloyed metals. When 1 gr. of Cu, alloyed with 2 mgr. Ag, is 
melted and slowly cooled, it will be found chequered by minute 
threads of an alloy rich in silver. All types of structure found in 
crystalline rocks can be reproduced in alloys. The most common 
is rectangular wickerwork, less common are isolated clusters of 
crystals (alloys with few crystals of high melting point, as in Zn + 
10 per cent. Pt, Cu + 10 per cent. Co.). Mechanical stress does 
not destroy the crystalline structure. A fibrous or lamellar 
structure is set up, corresponding with planes of sliding or shearing 
in inter-crystalline matter, and under heavy stresses partly due to 
flattening and stretching of crystals. By annealing, alloys of Cu 
with Ni can be made to crystallise even as soft iron, thereby 
becoming even brittle. 


At a recent meeting of the Geological Society, Prof. 
James Geikie read a paper on the glacial succession in Europe. 
The deposits which Frat give evidence of glacial action are 
generally referred to the Pliocene period. These are the oldest 
ground moraines of Central Europe, the ground moraine under- 
lying the ‘‘ lower diluvium” of Sweden, and the deposits of the 

eybourne Crag with their Arctic marine fauna. Genial climatic 
conditions followed this period, with a wide land area, Britain being 
joined to the continent. Then followed the epoch of maximum 
glaciation, the Scottish and Scandinavian ice-sheets being con- 
tinuous, Genial climatic conditions followed, Britain being again 
continental. Then submergence ensued to the 500ft. level, 
followed by another glacial epoch in which the Scottish and 
Scandinavian ice-sheets were again continuous, This was suc- 
ceeded by genial conditions, Britain being once more joined to the 
continent. Submergence to the 100ft. level in Scotland followed, 
and then came Arctic conditions with local ice-sheets, succeeded 
by temperate conditions and the wide land area, and subsequently 
by submergence to the 50ft. level. Another cold period followed 














to their chances of convalescence. 


MISCELLANEA. 
Mr. R. E. Mippieton, M. Inst., C.E., has been 
ages 


app tant-Commissioner to the Royal Commission on 
Metropolitan Water Supply. 


Messrs. WoopHovuse AND Rawson UNITED LIMITED 
have opened a branch office and showroom in Fleet-street, Dublin, 
and the whole of their Irish business will be conducted there. 


An American contemporary says a new method of 
soldering aluminium has been patented. The process consists 
simply of sprinkling the surfaces to be soldered with chloride of 
silver and then melting down the solder as usual. 


THERE is now running daily from Kingston-on-Thames 
to Chertsey and back, an electric launch named the Omicron, 
starting each day at 12 o’clock from Turk’s landing stage. The 
trip includes fifty miles of the best scenery of the Thames. 


News has been received of the successful laying of a 
duplicate cable by the Western and Brazilian Telegraph Company 
between Rio de Janeiro and the River Plate, thus completing the 
direct duplicated system of their telegraphs between this country, 
Brazil, Uruguay, and the Argentine Republic. 


A company has been formed called the Glengarnock 
Iron and Steel Company, Limited, Ayrshire, with a capital of 
£300,000, of which the vendor takes the whole of the ordinary 
shares and 5000 of the preference shares. An influential list of 
— is given, and particulars will be found in our advertising 
columns, 





THE prospectus has been issued of a company which is 
being formed to acquire and carry on the business, inclusive of 
existing patent rights, of Messrs. Bickle and Co., Great Western 
Docks, Plymouth, and Carn Brea, Cornwall, engineers, boiler- 
makers, Fy brass and ironfounders, The capital is 
£50,000, and Mr. A. Lamburn, Great Western Docks, Plymouth, 
is the secretary. 


Tue Foreign-office has received from her Majesty’s 
Chargéd’ Affaires at Bucharest a copy of an announcement extracted 
from the Independance Roumaine giving the terms of tenders 
which are invited by the Roumanian Ministry of War for the 
establishment in Roumania of a manufactory of preserved meats 
for the Roumanian Army. The concession is for a term of ten 
years and a guarantee of 20,000f. -£800—will have to be deposited. 
A copy of the notice can be seen by personal application at the 
Commercial Department of the Foreign-office between the hours 
of eleven and six, but full information can be procured, by those 
wishing to tender, at the Ministry of War at Bucharest, or at the 
Roumanian Legation in London, 50, Grosvenor-gardens, 8. W. 


Aw explosion, resulting in serious injuries to four men, 
occurred on board the s.s. Wilberforce, at Swansea, on Monday 
morning. Two men opened the fore hatchway for the purpose of 
getting a topsail which required repairing, and in order to see the 
sail they struck a match. No sooner had they done so than there 
was a loud report, and four men were blown on their backs and 
the hatch and its framework were ripped up. The flame which 
accompanied the explosion had been but of momentary duration, 
and had not caught the wood. Two explanations are given of the 
cause of the explosion. It is said on one side that it was due to 
the accumulation of coal gas, but others say that it was due to 
petroleum gas, which had saturated the sides of the compartment 
on the voyage from Batoum to Harwich. 


Tue British petroleum steamer Petrolea, from Phila- 
delphia, blew up just outside Blaye harbour at 1 o’clock on Tuesday 
morning, with the result that many lives were lost. Four lighters 
which were lying near the Petrolea, laden with coal intended for 
that vessel, caught fire and sank within a few minutes. The 
petroleum was in bulk in tanks, whence it was being conveyed by 
pipes into lighters alongside. The vessel carried 500 tons of oil, 
and the night shift of men was continuing the work of unloading 
when the explosion occurred. A Reuter telegram says:—‘‘ Twelve 
sailors were killed on the spot. Immediately afterwards the mate 
jumped on a lighter to shut off the tap letting the petroleum out 
of the tanks. Before he could accomplish this a second explosion 
occurred, and the unfortunate man, together with a young workman 
who was standing near, disappeared in the flames. A Custom 
House officer also lost his life in endeavouring to save them.” 


TuE Liverpool City Engineer, Mr. H. Percy Boulnois, 
M. Inst. C.E., presided at a meeting of his staff in the 
Municipal Offices on the 24th ult., for the purpose of taking leave 
of Mr. J. A. Brodie, Assoc. M. Inst. C.E., who has been on the 
City Engineer’s staff for the last eight years, and is leaving to go 
into partnership with Mr. County Alderman J. T. Wood, formerly 
in the City Engineer’s Department, and who has now several 
important engineering works in hand, including the new main 
drainage scheme for Cambridge. The City Engineer in the course 
of his remarks said they were present to do honour to an old col- 
league by presenting him with an address and surveying level as a 
mark of their esteem. He referred in glowing terms to Mr. 
Brodie’s professional skill and general worth, and expressed the 
belief that he had a brilliant future before him. Mr. Brodie 
thanked the City Engineer and also his fellow officials for their uni- 
form kindness to him in the past, and for theirvaluable present, which 
would remain a lasting token of their goodwill towards him. 


Tue Accrington Town Council on the 13th inst. 
decided, subject to certain safeguards, to purchase the under- 
taking of the Accrington Gas and Waterworks Company. The 
works are extensive, and supply gas and water to four local 
board districts, as well as to Accrington. The terms agreed upon 
are the payment of perpetual annuities amounting to £23,474, 
which is equal to the maximum statutory dividend, plus 10 per 
cent., with an additional £9000 for compensation to officers and 
costs. It was stated that the company’s net profits amounted to 
over £24,000 a year, and that for years they have passed the 
statutory dividends and left handsome surgluses from which 
bonuses and back dividends have been paid, palatial offices built, 
and the plant kept in excellent order. After thirty years’ pur- 
chase the sum agreed upon is over £700,000, and it was stated 
that, assuming that Parliament will grant time for the repayment 
of the sinking fund, it is hoped that the purchase can be effected 
without being any burden upon the rates, and that it may ina 
few years be an important source of revenue. 


At a sitting of the Royal Commission on the Metro- 
politan Water Supply, on Tuesday, Mr. J. H. Gough, the secretary 
of the Conservancy, said the Southwark and Vauxhall, the 
Lambeth, and the Grand Junction Water companies had the 
unlimited power; and the companies whose power was limited’ 
were the East London, the West Middlesex, and the Chelsea. 
There were other bodies which took supplies from the main stream, 
—namely, the Oxford Corporation, the Windsor Corporation, the 
West Surrey Water Company, and the South-West Suburban 
Water Company. The present quantity of water taken from the 
river by the metropolitan companies varied up to 105 million 
gallons a day, and the amount that could be taken was 130 millions, 
while the other bodies mentioned took 94 million gallons. This 
witness also gave information with regard to the sewage works of 
various towns on the Thames and tributaries-above the intakes of 
the metropolitan water companies, and pointed out that there was 
a constant systematic inspection of the elfluents to check and 
prevent pollution of the river. The Conservators had also to have 
watched 750 scattered houses and farms, whose sewage they had 
caused to be diverted from the Thames. There were registered 
167 inhabited houseboats, 47 of which were used in connection 
with boating as dressing-places and the like, and these were also 





with local glaciers—the last in Britain. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER 


PARIS.—Boyveavu and Cuevitiet, Rue de la Banque. 
BERLIN.—AsuHeEr and Co., 5, Unter den Linden. 
VIENNA.—GeroLp and Co., Booksellers. 
: LEIPSIC.—A. TwieTmryverR, Bookseller. 
NEW YORK.—InrernationaL News Company, 83 and 85, 
Duane - street. 








PUBLISHER'S NOTICE. 
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Publisher includes a copy of the pee and subscribers are 
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aaa 
CONTENTS. 
Tue Enorerr, June 17th, 1892. PAGE 

Tue MEASUREMENT OF VELOCITIES BY THE Usk OF THE PHENOMENA 

op Goump. Cuewnbeds) 2. se os cs 0c te ce ve oe os SD 
ApsTRACTS OF CONSULAR AND Diplomatic REPORTS .. .. 514 
Bavoers Maritime Canal, (Illustrated.) .. 1. .. .. se oe oe SIS 
British IRON TRADE ASSOCIATION... .. 6. 6. ee ee ne ee oe SIS 
Tur Royat InstituTion. (Illustrated.) .. .. .. «1 «2 «+ «+ 516 
Tat CONVERSAZIONE OF THE OS" See ee ee eee 
OverHEAD WIRES AND THE Lonpon County Counci. .. ’ 517 
Tae Caicaco INTERNATIONAL EXposiTION, 1898 .. .. «s «. 518 
Tue Fastest TRAIN IN 1H WorRLD. (Illustrated.) .. 519 
ARTIFICERS OF THE FLEET.. ..  .. «. s+ oe «+ oe ce oe oe 520 
RarLwAY MaTreRS—NoTES AND MEMORANDA—MISCELLANEA .. .. 521 
BiaTcHFoRD Oxp Viapuct, Great Western Raitway.. .. .. .. 522 
Lgapinc ArTicLes—The Coinage—“ Trusts” and “‘ Futures” .. ., 528 

English and American Locomotives. .. .. .. «. «+ «. +» 526 

Engineers’ Wages at Sea—British Trade.. .. .. 2. «6 se «2 525 
LITERATURE .. ce ce + oo oe ce ce ee ee oe cc eo 585 
Great WESTERN Raitway Works 1N South Devon. (Illustrated.).. 525 
Taz RovaL SHow at Warwick. (Illustrated) .. .. .. .. «. 526 
Hypraviic Puncutne Bear. (Illustrated.) .. . © ee 526 
MOBILISATION OF THE FORTRESS OF PORTSMOUTH .. .. 4. 526 
A New Compression Coup.ino. (Illustrated.)  .. 526 


Letrers TO THe Ep1ror—Hydraulic or Jet Propulsion—Large Syphon 
—McKinney Lake, U.8.—Thermo-dynamics—American Railway 
Traffic and Rates—Shop Discipline—U.S. Naval Engineers .. 527 

The Chicago Exhibition: Prices of Foreign Goods—The Institute of 
Mechanical Engineers: Research Committee—A Problem in 
Gyroscopes—Aérial Navigation .. .. .. .. .. .. «. .. 528 

Electric Locomotives—Engineers’ Salaries in India—Garrod’s Culti- 
vator or Pulveriser—Cylinder Condensation .. .. .. .. .. 529 

Tar ASSOCIATION OF MuNICIPAL AND County ENGINEERS .. .. .. 529 

AMERICAN ENGINEERING News J+ tn hk, ae . ate, a) aa ee. 

LeTTERS FROM THE Provinces, &c.—The Iron, Coal, and General 
Trades of Birmingham, Wolverhampton, and other Districts 
—Notes from eee ea -. 580 

Notes from Sheffield—Notes from the North of England .. .. 531 

Notes from Scotland—Notes from Wales and Adjoining Counties— 
DE ka kas, ae 8 ce 4s ag SS ees -. 582 

American Notes—New Companies—THE Patent JOURNAL -. 588 

GeLECTED AMERICAN PATENTS... .. 2. 00 02 02 00 ce co cv 584 

ParaGRaPHs—Birmingham Association of Mechanical Engineers, 514— 

Congress of Chambers of Commerce of the Empire, 517—Electric 

Launches on the River, 525—Formation of a Metallurgic Institute for 

the West of Scotland, 526—Journalists on the Thames, 5832—The Incor- 

porated Gas Institute, 532—Remarkable Water Powers, 582. 

Two-paGe SUPPLEMENT—StanpaRD Locomotive, New YorK CENTRAL 

anpD Hupson River RaiLroap. 








TO CORRESPONDENTS, 
Registered Telegraphic Address, ‘‘ENGINEER NEWSPAPER, 
LONDON.” 


*,* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwa: to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

*,* We cannot undertake to return drawings or manuscripts; we must there- 
fore request correspondents to keep copies. 

*,* All letters intended for insertion in Tot EnGinerr, or containing ques- 
tions, should be accompanied by the name and address of the writer not 
necessarily for publication, but as a proof of good faith. No notice what- 
ever can be taken of anonymous communications, 

Jruvu.—The vehicle will tend to turn over to the outer side of the curve. 

W. Camppett.—That which is commonly now known as malleable iron, as 
distinct from wrought iron, is cast iron which by a process of annealing is 
given a malleable character. It cannot Le welded, but in the cold state 
works very much like wrought iron. Almost any forms may be obtained 
in this malleable iron from patterns as for ordinary small castings. 

Expectans.— The gross profits ought to be about 30 per cent. on the finished 
work. How much of the return would fall to your share depends on the 
proportion which your investment and the value of your services bear to the 
investments of the other partners and the value of their services. We need 
scarcely add that the gross profits have an indefinite relation to the net 
projits. Generally speaking, if the security is good, you ought to be paid 
for your services as if you had invested nothing, and for your capital as if 
you did no work, If you can really secure 5 per cent certain under these 
conditions, with a contingent chance of a bonus on profits, vou ought to be 
satixnid, 





A WARNING. 
(To the Editor of The Engineer.) 

Sir,—It has come to our knowledge that a man has been verbally 
ordering goods from engineers and others in our name and without our 
authority. The system he adopts is to give an order for machinery, such 
as shafting, &c , and then ask for a fee; and we regret to hear that in 
some cases he has been successful. 

We should like to mention through your columns that all our goods are 
ordered in writing direct from the brewery, and we would caution your 
— not to accept an order from us in any other form. 

— — — Cottier Broruers. 


BRAKE HORSE- POWER. 
(To the Editor of the Engineer.) 
Sirn,—May I be permitted to correct my letter on page 506 as follows :— 
Line 64.—For “if the periphery” read ‘‘if the velocity of the periphery.” 


Lines 72 and 109.—For "P x f x 60” read ‘*P x ox 60 + 83,000.” 





Line 91.—For ‘2 29 read “2 2s ” 
v3 ¥ >: 


Line 106.—For “ V = . "read “vy = £.” 
June 11th, 
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charged one shilling. The line averages seven words. When an advertise- 
ment measures an inch or more, the charge is ten shillings ver inch. All 
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Order in payment. Alternate Advertisements will be inserted with all 
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Tue Society or ARrcHiTEcTs.—Tuesday, June 21st, at St. James’ Hall, 
Piccadilly, W., at 8 p.m. Annual meeting. 
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THE COINAGE, 


THE magnitude of the operations connected with the 
Imperial and Colonial coinage of the British Empire 
appears in a striking form in the annual report of the 
Deputy Master of the Mint. Although the issues of 
Imperial coins last year show a considerable decline 
compared with those for 1890, the average of the previous 
ten years is largely exceeded, and the figures produced 
are very imposing. Gold bullion, weighing 142 tons, was 
melted and cast into sovereign and half-sovereign bars 
in the Royal Mint during the year 1891. Of silver, 
237 tons were melted, and cast into bars for the Imperial 
coinage, and for medals. This, it should be observed, 
was 151 tons less than the amount of silver melted in 
the previous year. Including the various Colonial coinages, 
the total weight of silver melted last year was 
within a fraction of 305 tons. These figures are those of 
the melting house, and differ in some respects from those 
of the coining department. The weight of the gold, 
silver, and bronze blanks prepared for the Imperial 
coinages amounted to 400 tons, gold exceeding 98 tons, 
silver being more than 133 tons, and bronze 173 tons. 
Silver blanks for colonial coinages amounted to 47 tons. 
Gold and silver by the ton is not an ordinary mode of 
computation, except at the Mint, and there is a prevailing 
notion that for a man to be worth his weight in gold, 
signifies the possession of extraordinary wealth. But 
gold, after all, is a heavy article, and its ponderosity has, 
on more than one occasion, proved embarrassing to those 
delinquents who have fraudulently obtained possession of 
large quantities. Bank notes are far more convenient asa 
species of currency. A rogue, getting five thousand sove- 
reigns shovelled into a carpet-bag at the Bank of England, 
has been staggered to find that he has to grapple with a 
load exceeding three-quarters of ahundred weight. As for 
the weight of a man, this is sometimes taken as 140 lb., 
and on an average we willallow 1501b. In that case the 
same weight in gold coin will represent a value of £8500. 
This is no great sum. A ton of gold coin will come to 
rather less than £127,000, and the total issue of Imperial 
coins in the form of sovereigns and half-sovereigns last 
year will be found to weigh fifty-three tons. 

Experiments on the wear of gold coin have been made 
from time to time by the authorities of the Mint. The 
gold coin of this country contains 916°6 parts in 1000 of 
pure metal. Such is the English standard. But the 
standard adopted by the States forming the ‘“ Latin” 
Union, and by many other countries, is that of 900 parts 
in 1000. The reduced proportion of pure gold in the 
latter instance admits of a harder compound being pro- 
duced, calculated therefore to last somewhat longer than 
the coin possessing the greater degree of fineness. But 
experiments conducted in the English Mint have led to 
the general conclusion that, while gold coin of the lower 
standard is slightly more durable than that of the higher, 
the difference in wear is very slight. Still, so much 
importance attaches to this question, that in the course 
of last year Professor Roberts-Austen, the Chemist and 
Assayer of the Mint, was directed to proceed to Paris to 
examine the method of investigating the subject which 
was adopted in the French Mint, and to study the con- 
clusions to which the experiments seemed to lead. The 
apparatus employed consisted of an oscillating tray 7ft. 
long, supported on a horizontal fulcrum at the centre, and 
tilted up and down through an angle of about 70 deg., so 
as to allow the discs of metal or coins placed upon it to 
travel the entire length of the tray and back again, seven 
times in aminute. Finely-divided pumice stone was 
sprinkled over the surface of the tray. It is at once an 
objection, that the apparatus is specially designed to test 
the relative wear of coins subject to friction due to the 
pressure of their own weights; whereas this is only one 
of the many influences to which coins are subjected while 
in actual circulation. Mr. Montagu, M.P., in a letter 
which he has published, states that through the action 
of the French machine, ‘a remarkable discovery 
has been made, which upsets all our theories 
respecting the wear of half-sovereigns, as the wear 
is shown to be in proportion to its weight, and not 
the surface of the coin.” This conclusion, however, 
whether correct or not, seems to lack the necessary basis 
of fact, and appears rather to rest on a belief that the 
wear of coins in circulation is primarily in accordance 
with the well-known law which states that pressure is 
the most important factor in determining the friction 
between two surfaces. It has to be observed that if 
sovereigns were coined of the reduced fineness of 900, 
their weight would have to be increased from 
7988 grammes to 8'135 grammes. Assuming that the 
rate of wear is proportional to the weight of the piece, 
it is calculated, according to the French data, that the 
adoption of the standard of 900 for our sovereigns would 
prolong the ‘legal life” of the gold coin by an average 





of 10°7 days. As it takes nearly twenty years to reduce 
the sovereigns to their least current weight, the change 
in the degree of fineness offers no practical advantage. 

A memorandum from the Chemist of the Mint gives 
some particulars as to the remarkable influence exercised 
by aluminium on gold. A new series of alloys of gold 
and aluminium is described as of special interest, the 
specimens being distinguished by their intense colour, 
varying from yellowish-green to purple. An alloy having 
a deep purple colour melts at a point which has yet to 
be definitely fixed, but which is several degrees above 
the melting point of gold, and presents the only known 
case of an alloy, other than such as contain mercury, 
which has a higher melting point than that of the least 
fusible of its constituents. This fact is considered as afford- 
ing strong evidence that the alloy is a true compound of 
gold and aluminium. One achievement in the English 
Mint worthy of note is the work of the coining press room, 
where more than 100 millions of pieces were struck 
during the year, being above 12 millions in excess of 
1890, and considerably greater than the number struck 
in any former year. During the past year a new count- 
ing machine for “telling” bronze coin was designed by 
Messrs. Maudslay, Sons, and Field, and erected in the 
bronze store. By this contrivance upwards of 3000 pence 
can be counted per minute. 

The particulars given in the present Mint report, 
covering a period extending in some parts to the close 
of April last, show that the British coinage is now in 
an eminently satisfactory state. Light gold to the amount 
of £4,500,000 has been recently withdrawn from circula- 
tion. At the same time the unnecessarily stringent 
regulations laid down in the Coinage Act of 1870 have 
been relaxed by an amending Act, in consequence of 
which it is expected that a saving will be effected of no 
less than 50 per cent. in the number of the half-sovereigns, 
and 90 per cent. in that of the silver coin, which would 
have been rejected under the regulations previously in 
force. The amount of worn silver coin withdrawn from 
circulation shows a reduction both in respect to the 
United Kingdom and the Colonies, a circumstance which 
appears to justify the conclusion that the silver coinage 
throughout the Empire is in a satisfactory condition. 
The prospect that no more coins of the double-florin 
denomination will be issued, is one on which the public 
may be congratulated. We are very doubtful whether even 
the florin is a favourite with the mass of the people, how- 
ever much it may commend itself as an element of the 
decimal system. 

‘“‘ TRUSTS” AND ‘ FUTURES.” 

ALmost simultaneously two important announcements, 
affecting the commercial and industrial interests of the 
United States, reach us from that country. The first, 
that the Standard Oil Company—which is the most 
gigantic trading combination in the history of the world— 
has, in consequence of an adverse decision in the State of 
Ohio, decided to terminate its corporate character; the 
second, that the House of Representatives has reported 
a Bill to govern dealings in “options” and “ futures.” 
Although both events will necessarily mainly affect the 
business of the United States, neither can fail to have a, 
more or less important influence—both directly and 
indirectly—on the commercial affairs of other countries, 
and more especially our own. 

The Standard Oil Company, of Ohio, was organised in 
1870, with a capital of a million dollars. Twelve years 
prior to that date, petroleum had been discovered in Penn- 
sylvania. The growth of the trade was large and rapid. 
Hundreds of refineries were erected in the oil region, 
most of them small and cheap; and although for a time 
they did a successful business, competition became so 
keen and unscrupulous, that for years the history of the 
refining business was mainly one of disaster, failure, and 
bankruptcy. In these circumstances a number of the 
principal refineries combined to form what is known as 
a “trust ’”’—that is to say, they arranged to place their 
businesses under one common control, which had neces- 
sarily the power to regulate production and prices. 
From time to time new firms and businesses entered 
into the trust, and new corporations were formed in 
several States, some as trading and others as manufac- 
turing companies, until all the principal oil-refining 
concerns in the United States, almost without an 
exception, were either incorporated in, or under the 
control of, the organisation. Stockholders of the various 
corporations became mutually interested in the stock of 
all; but in some cases the stocks were placed in the 
hands of trustees, instead of being distributed among 
the owners. The business of the trust in each State has 
been, as far as possible, transacted by a corporation 
organised under the laws of that State, and subject to its 
jurisdiction. The companies concerned in the trust, 
having discontinued the ruinous competition that 
formerly made many concerns bankrupt, were now able 
to secure good dividends; but the earnings, after making 
necessary deductions for depreciation, &c., did not often 
exceed 13 per cent. At the same time, in consequence 
of the immense capital at their command, their influence 
with the railway companies, and their system of doing 
business, the trust not only did not raise, but helped 
greatly to reduce the selling price of oil. In 1870, before 
the trust was constituted, the production of crude oil in 
the United States was rather over five million barrels, 
and the price of the-product at the wells was about 16s. 
In 1882 the production had increased to 35} million 
barrels, and the price at the wells had fallen to 3s. 6d. 
per barrel. It has been claimed, indeed, that the 
Standard Oil Company has been the main factor in 
cheapening the cost of petroleum throughout the world, 
and that the reduction in the price of refined oil alone, 
as between 1872 and 1888—and the same remark, if true, 
would equally apply to subsequent years, seeing that the 
prices have continued low—benefited the public to the 
extent of one hundred millions of dollars, or twenty 
millions sterling. 

This economy has been effected alike in the cost of 
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production and in the cost of transportation, but mainly 
in the latter item. At an early stage in the history of 
the Standard Oil Company it received special rates from 
the railway companies, which greatly helped it as against 
its competitors, and this fact, justified on the ground of 
the large traffic that the company could put on the lines, 
had not a little to do with the framing, and ultimate 
passing into operation, of the Inter-State Commerce law. 
But both before and since that measure, the company 
has worked persistently to become, as far as possible, 
independent of the railways. Pipe lines were established 
to carry the oil to the place of consumption, instead of 
having it barrelled at the wells, and hauled in wagons to 
the railroad. Several pipe lines were in operation previous 
to 1872, but even up to that year it cost 50 cents to 
transport a barrel of oil by pipe line for a distance of ten 
miles. Shortly after the purchase and consolidation of 
the various small concessions in the oil region into what 
was known as the United Pipe Line system, the cost of 
local transportation was reduced to 20 cents per barrel; 
and as the economy of this system became more 
apparent, lines of pipe were led greater and greater 
distances, until most of the principal towns had supplies 
coming direct from the wells, including Philadelphia, 
Baltimore, Cleveland, Buffalo, Pittsburgh, and New York. 
To the latter city the cost of moving a barrel of oil was 
reduced from 6s. 3d. in 1872 to 2s. in 1890. Concurrently 
with this movement the cost of the manufacture of 
refined oil was reduced about 66 per cent. by the 
discovery of new methods of manufacture and other 
economies. The same economy of manufacture has been 
introduced into the production of barrels, tin cans, boxes 
for enclosing cans, paint, glue, acid, and other com- 
modities required or produced by the company. As a 
consequence of the very cheap rate at which it was thus 
enabled to produce and sell its products, the Standard 
Oil Company has for a number of years past absolutely 
controlled the oil market, affecting the prices at which 
oil is sold equally in the shale regions of Scotland, and 
by the sacred fires of Baku on the shores of the Caspian. 

It was not unnatural that the conspicuous success of 
the Standard Oil Company should at once raise up many 
imitators, and excite a strong hostility to its measures 
and corporate existence. The cotton-seed oil, the sugar, 
the steel rail, and many other trusts were established on 
more or less similar lines, and, on the other hand, the 
small refineries who were crushed out of existence, and 
the general public who feared the effect of such great 
monopolies on prices, made strenuous efforts to cut short 
the career of the trust by legislative enactments. Bills 
with this object in view were introduced into the Legisla- 
tures of all the principal States, including those of New 
York, Ohio, Pennsylvania, Indiana, Illinois, Missouri, 
and the Virginias. A Bill was also introduced into 
Congress that made unlawful and criminal all arrange- 
ments and agreements, which were intended, or which 
tended, to prevent full and free competition in the pro- 
duction, manufacture, transportation, and sale of products; 
to advance the cost to the consumer of any articles; or 
to compel persons to cease from business, or to give up 
or sell their business. The Bill introduced into the 
Legislature of New York proposed to render criminal any 
agreement to withhold any commodities from the market, 
to sell a limited or specific quantity thereof, or to create, or 
tend to create, a scarcity of any product. Other bills went 
even farther than these, and practically proposed to 
re-enact in the New World the laws against forestalling, 
regrating, and similar offences which had been so long— 
and to some extent until quite lately—in operation in the 
Old. It is needless to say, that most of these Bills did 
not pass into law in the form in which they were intro- 
duced. Investigations were ordered and carried out into 
the constitution and working of so-called trusts, which 
tended to modify the most hostile opinions and the 
worst charges made concerning them. But in some 
States legislative action has been carried far enough to 
secure the main end in view; and in Chio, as a conse- 
quence of such action, the various standard oil companies 
in the different States—heretofore practically carried on 
as one concern—will hereafter have a separate official 
existence. Whether this action will affect prices or pro- 
duction to any material extent, or influence, as is 
probable, the position of the shale oil manufacturers of 
Scotland, remains to be seen. 

The attempt made in the United States to govern 
dealings in options and futures has its counterpart in 
the Bill now before our own Parliament, with a view to 
regulate dealings in Scotch iron warrants. The proposed 
American legislation on this matter is not a new thing. 
In February, 1889, Bills were introduced into Congress 
to punish dealing in futures in agricultural products, 
and to prohibit fictitious and gambling transactions on 
the prices of articles produced by American farm industry. 
It was, however, then decided that Congress had no 
jurisdiction over the subject, and that to pass such 
measures would be ultra vires of the American Constitu- 
tion, although the several State Legislatures were free to 
deal with them. The Courts have, however, given several 
decisions which virtually dispose of the matter, so far as 
the United States are concerned. The Supreme Court of 
Nebraska recently decided, on a suit brought by a Chicago 
broker on a note to cover margins, that “‘ where there 
was no intention on the part of the alleged buyer to 
purchase or to receive grain, and no intention on the part 
of an alleged seller to deliver the same, no recovery 
could be had upon the contract.” It has, however, been 
argued, and is often maintained to-day by capable business 
men, that dealings in futures, so far from being hurtful, are 
really advantageous to consumers and producers alike, 
inasmuch as, when there appears to be every prospect of 
a good harvest, the producer can sell for later delivery ata 
favourable price, whereas if he were to wait until his 
products were in a fit condition to be delivered he would 
have to accept a lower price. There are, of course, 
various forms of futures, and that particular form against 
which it is proposed to direct legislation, alike in this 
country and in the United States, is where, as in the 





case of speculation on the Glasgow pig iron warrant 
market and elsewhere, a transaction is effected with the 
view of forcing a seller to buy back what the purchasers 
have rendered it impossible that he can deliver. In such 
cases the speculators not infrequently “ o’erreach them- 
selves and fall on t’other side.” Several times a body of 
speculators have in Scotland combined to resist the 
“bears,” and have driven up the prices of pig iron to a 
ridiculously high figure, until, having failed to. get rid of 
their stock, they were overtaken by ruin. Many dealings 
in “futures” come under the description of wagering 
contracts, within which are included all contracts for 
differences, and it has been held that these were not 
illegal at common law. It remains to be seen what 
changes, if any, may be made in the present interpreta- 
tion of such transactions by the Bills already named as 
pending in the United States and in our own Parliament. 
Obviously if in this country we regulate dealings in pig 
iron warrants, we will have to go much further afield, 
and regulate many other transactions that the law now 
appears to let severely alone. 


ENGLISH AND AMERICAN LOCOMOTIVES. 


SEVERAL weeks have passed since we published the last 
of three articles in which we criticised statements and 
arguments and statistics put forward by our American 
contemporary, the Railroad and Engineering Journal, 
intended to demonstrate to the whole world that Ameri- 
can locomotives are in all respects better than those 
made in Great Britain. After a prolonged silence our 
contemporary springs again into the arena, and 
attempts once more to achieve the impossible. It would 
be wearisome work to go over old ground. It would be 
discourteous, however, to pass in silence the utterances 
of our adversary. Fortunately, however, a very brief notice 
of the contents of a very long article will suffice. We 
may begin by pointing out that our contemporary frankly 
admits that two of his most imposing statements are 
without foundation in fact. Comparing the performance 
of North British engines with American goods engines, 
he stated that a certain American locomotive hauled a 
train weighing 1212 tons, up grades of 42ft. to the mile. 
We said that this was impossible, and he now says that 
he had not calculated the power of the engine for him- 
self, and that having done so and made inquiries, he finds 
that we were right, and that banking engines were used 
to assist the trainengine. But this does not stand alone. 
We also said that it was impossible for a given engine to 
haul a train of 1800 tons at twenty-nine miles an hour 
between Buffalo and New York. He now admits that in 
four different places bank engines are used to help the 
train engine. We have no doubt that our contemporary 
said what he did in all honesty, but what must be thought 
of his competence or his caution? The statements were 
on the face of them untrustworthy to any man possessing 
a suffickent knowledge of railway work, but our contem- 
porary accepted them as true without question. Can he 
be surprised if we doubt the accuracy of other figures 
which he has printed ? 

Long since “ asked for data concerning the weight of 
passenger and goods trains. We said what was perfectly 
true, that it is not easy to obtain the necessary 
information, but we supplied him with a good many 
figures. These neither please him nor give him content. 
They showed very plainly that there is no remarkable 
disparity between the weights of English and American 
passenger trains. He now insists on having the weights 
of all trains, including those on branch lines, because he 
has given the average weight of all trains on 16,000 miles 
of line. The purpose for which he wants the figures is 
simply to prove that the branch line trains being much 
lighter than the main line trains, the consumption of 
coal on English railways must be greater than it appears 
to be from our figures ; but in another form he has already 
been supplied with what he wants in this direction. If 
he will turn to THE ENGINEER for November 7th, 1890, 
he will find a table which gives him the total weight 
of coal burned by passenger and goods engines on 
British and Irish lines, including the branches, and 
this divided by the engine miles gives an average of 
36°61 lb. per mile on English, 46°04 lb. on Scotch, and 
27°39 lb. on Irish railways, or an aggregate average for all 
the railways of 37°531b. per mile. It is obvious that the 
actual consumption while running must be much less than 
this, because the total consumption includes lighting up, 
shunting, and standing. Thus, for example, on the London 
and Brighton Railway, a train weighing 330 tons gross can 
be hauled for 25 lb. of coal per mile; but the actual con- 
sumption, including standing under steam and raising 
steam of all the engines on the line, is under 30 lb., and it 
has been proved that 1 1b. of coal will haul 1 ton 13} miles 
at 43 miles an hour. He may make what deductions 
he pleases for branch line traffic, but the fact remains that 
the work of this country is done by engines which burn 
about one-half as much coal per mile as American engines 
do; and we may add that the total of that light branch 
traffic in which a couple of coaches are run over distances 
of four or five miles three or four times a day is wholly 
insignificant. What we have dealt with from the first is 
the great main line traffic of thejtwo countries; and 
assuming that his table of statistics includes, as he im- 
plies it does, a considerable proportion of light trains, 
then the true figures for American coal consumption must 
be very much worse than they seem to be, though how 
much worse it is, of course, impossible to say. 

His articles bristle indeed with erroneous assumptions. 
Thus, for example, he entirely overlooks the fact that 
American engines have to haul empty trains just as our 
own engines have to haul them. We have carefully 
pointed out that this qualification must be applied to all 
the figures which we have given. He does nothing of the 
kind. He takes average consumption and divides it into 
the weights of loaded trains, quietly ignoring the circum- 
stance that the trains when empty have to be returned 
whence they came. This he seems to suppose is 
done without any outlay. Before leaving this part of the 
subject it is worth while to quote one passage from our 





——<$<$——. 
contemporary :—‘ As an example of unfairness, reference 
may be made to THe ENGINEER'S quotation of th 
average consumption of fuel by all the passenger trai : 
of the twelve roads included in our Table Yr during a sg 
which was 66971b. per train mile, and the “wo°*” 
weight of train, exclusive of engine and tender, was 130°3 
tons. In comparison with this, it cites the Great 
Northern engines, which, it says, with an average weight 
of train hauled of 177°6 tons and speeds of over fift 
miles an hour, frequently exceeding sixty miles an howe 
indeed, for long stretches, the consumption was but 
30°6 lb. of coal per mile, or 0°1721b. per ton per mile 
These were the best engines on the Great Northern 
Railroad, running under conditions which attracted the 
attention of all England. Engines working under like 
conditions always do well. For a fair comparison with 
the data in our table THe ENGINEER should give us the 
coal consumption and weight of trains hauled, by not 
only all the locomotives on the Great Northern Railroad— 
good, bad, and indifferent—but on a dozen of the main 
lines of Great Britain. Our contemporary is comparing 
a racehorse with the average daily work of hundreds of 
hacks, many of them old and decrepit.” 

It is greatly to be regretted that our contemporary hag 
a& memory inadequate to the trifling task we have jm. 
posed upon it. We have given him the figures he asks 
for, as far back as November 7th, 1890, in the table to 
which we have referred above, and he will see there that 
the average consumption of all engines—including the 
“hundreds of hacks, many old and decrepit,” the existence 
of which he has evolved from his internal consciousness 
—is under 37 lb. per mile, inclusive of goods engines; 
while we have more recently given him figures to prove 
that 180 tons is by no means an exceptional weight for 
a passenger train. At the time of the Trent brake trials 
the various representatives of the railways consulted ag 
to the dimensions and weights of the trains to be tested 
in order that they might conform to normal practice, and 
the weights of the trains were as follows, exclusive of 
great many passengers :—London and North-Western, 
185 tons ; Caledonian, 135 tons; London and Brighton, 
140 tons ; Great Northern, 195 tons; Midland, 135 tons; 
Lancashire and Yorkshire, 137 tons, all exclusive of engine 
and tenders. This was in 1875, and trains are heavier 
now than then. If he had ever seen the work done 
on the London and North-Western and Great Eastern 
lines, during the tourist season, he would know that 
we have understated—not overstated—the weight of 
passenger trains. The performance of the Great Northern 
engine is admirable, but it is by no means unparalleled, 
However, it is very easy to reduce the point at issue 
to a simple test. Let us, for the sake of argument, 
admit that it is quite an exceptional feat for an engine to 
haul a train of 178 tons at fifty to sixty miles an hour, 
with a consumption of 30°6 lb. of coal per mile. We chal. 
lenge our contemporary to prove that any non-compound 
American locomotive has ever accomplished a similar 
feat, under any circumstances whatever. What, for 
example, does Mr. Buchanan’s great engine—which we 
illustrate this week—burn per mile, hauling a train of 
117 tons at fifty miles an hour? The argument may be 
used in this case, that the engine weighs a great deal 
more than Mr. Stirling’s locomotive. Quite true; but 
then we ask, why cannot an American locomotive of a 
given weight do as much as an English engine of the same 
weight ? 

Only one point remains for consideration. We have 
said that an American locomotive burning more coal per 
mile and running many more miles per year than an Eng- 
lish engine must wear out sooner, and we ask our contem- 
porary to explain why an American locomotive should last, 
as he has said, longer and cost less for repairs than its 
English rival? Our contemporary’s reply to this simple 
question is singularly incoherent. ‘‘ We can’t explain,” 
he says, “ the reason for a fact which does not exist.” 
This appears to be a frank admission that the American 
engine does not last longer or cost less for repairs than its 
English rival. In another place he tells his readers that 
there are “‘ locomotives in this country which have been in 
continuous service for over fifty years. Are there any Eng- 
lish engines of that age in service?” Tothis we can give 
an answer which will, no doubt, gratify our contemporary, 
No, there are not, and if there be really a locomotive 
fifty years old running in America it was made, 
we can assure him, in England. The art of building 
locomotives originated in this country, and several years 
elapsed before American engineers learned how to copy 
the engines they imported, or to modify them to suit their 
want of tools and appliances. Our contemporary has no 
reason to boast about old engines. The oldest engine 
perhaps in America which continued working until 
recently was the Sampson, built by Timothy Hack- 
worth, in 1838, and it was exported to Nova Scotia in 
1839 with two similar engines, to convey coal from the 
Albion mines at Stellerton to Pictou Harbour, a distance 
of seven miles. A simple subtraction sum shows that it 
is fifty-three years since 1839. The engine was at work 
in 1882. Our contemporary has got, to use an American- 
ism, “a little mixed,” we think, in his dates. We may 
suggest that the publication of engravings showing what 
manner of engine it is that has worked American railway 
traffic for fifty years would possess unusual archeological 
interest. Our contemporary concludes with a promise 
that in the future “ he hopes to be able to make what we 
may call an anatomical comparison of the details of a repre- 
sensative English and American locomotive. We have 
been promised complete drawings of an English and of 
a corresponding American express engine, and as soon a8 
they are received we intend to give our readers en- 
gravings of them, and will then discuss the comparative 
anatomy of the two breeds of machines.” We shall 
await the fulfilment of this promise with interest, and if 
by that time the Railroad and Engineering Journal 
zan manage to obtain drawings of the fifty-year old 
engines which are now conducting traffic in the United 
States we venture to suggest that he should also repro 
duce them, and p.int out the reasons why the modern 
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erican locomotive does not last nearly so long. It 
interest our contemporary to know that in this 
por no locomotive built subsequently to 1842 has 
fasted alf a century. Does the art of building durable 
Jocomotives survive only in the United States ? 
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ENGINEERS’ WAGES AT SEA. 


In the Parliamentary paper on ‘“ The Progress of Merchant 
Shipping,” there is a table which shows the wages of engineers 
on Thierent classes of steamships over a period of years. It 
appears from this, that for vessels of and above 2000 tons the 
monthly pay of first-engineers was for 1855—the first year 
recorded—on the average £21 1s. 4d.; but it fell in successive 

ears, until it reached £17 10s. 8d.; and from that rate it has 
Taetuated a little upwards, It is to be added, that there are 
jnown to be a few instances of chief-engineers who receive 
£95, “or even more ; but these, being special cases, have not 
been included in the average.” From 1880 up to 1887 there 
was an increase in the rate, the average for the last-named 
year being £19 5s. per month ; but it fell during three succes- 
sive years, whilst in the past year it would seem from the 
Parliamentary paper that the average rose again to £19 5s. 
The rates paid to other engineers—second and third—moved 
in the average somewhat similarly, and so in the cases of 
smaller vessels; so that it would seem that the rates of wages 
rise and fall with the condition of the shipping industry, 
whilst a further corroboration is given to that conclusion by 
the knowledge of the fact that there is now in course of 
arrangement some reduction of the wages of engineers in 
certain types of steamships, both in Cardiff and in the North- 
eastern ports. The same return gives a table of the rates of 
wages that have been paid on the average to firemen, and it is 
noteworthy that the wages paid to the “leading firemen” 
were for the past year about the highest, and in some 
instances actually the highest, that are recorded in the list 
which usually covers the period from the year 1855. In the 
case of the steamers of and above 2000 tons, the wages of the 
leading firemen averaged £4 7s. 6d. per month as far back as 
1855, but for the past year they had risen to £5 5s. 2d., whilst 
those of firemen generally had risen in a somewhat similar 
ratio. Of course the transference of so large a portion of our 
merchant shipping from sailing to steam vessels in that 
period must have greatly developed the demand for both 
engineers and firemen, and thus the advance in the rate of 
wages is accounted for in degree, but there is no explanation 
of the reason for the unequal movement of the two classes 
in that time. In the early years it was more difficult to 
obtain men, but the years have seen the upgrowth of many, 
and experience adds now yearly to the supply, whilst it is 
doubtful whether the demand is likely to know as rapid an 
increase in the future as it has done in the past, though com- 
bination now may affect the wage. 


BRITISH TRADE. 


Tue Board of Trade returns for May are again discouraging. 
Our imports during the month reached a value of £34,935,738, 
which figures exhibit an increase of £558,940 upon the 
corresponding month of 1891. The advance on the five 
months is £4,427,478, the total imports for that period 
having been £179,915,394. Foods and drinks which have 
come in duty free are responsible for the largest amount of 
the increase, the advance under that h having been 
£3,355,964. Turning to exports, we are face to face with 
quite a different picture. On the month there was a decline 
in every class of British goods, except two, viz., living 
animals, £7568, and articles of food and drink, £12,815. The 
exports for the month reached a value of £17,783,969, being 
a decrease of £1,960,504; for the five months the exports 
were equivalent to £93,790,684. These figures look large, 
but they are £8,841,169 less than for the five months of 1891. 
Metals, and articles manufactured from them, have fallen 
away by £3,234,999; yarns and textile fabrics are lower by 
£2,155,796; manufactured or partly manufactured articles, 
are down by £1,570,658. A sinister significance attaches 
to the returns for the last month, which show an attenuation 
of nearly two millions, by far the most serious drop since 
the year began. The tendency of our foreign trade is thus 
steadily downwards. Each year sees some country 
narrowing its market gates against us. Nor does the 
mischief end there. The restless, persevering German, 
driven out of neutral markets, is stiffly fighting us in our 
own Colonies and Dependencies, and with a success which 
threatens to make several of our most fertile sources of trade 
barren for British business. India is a noteworthy case in 
point. So thoroughly have our Solingen and Remscheid 
rivals operated in the Indian market, that they have almost 
obtained a monopoly in many specialities of hardware and 
cutlery formerly exclusively supplied by Birmingham and 
Sheffield. The result is idle workmen at home, and the 
foreigner supreme industrially abroad. 








LITERATURE. 


Modern Practice of the Electric Telegraph. By FRANKLIN 
Lronarp Pope. Fourteenth edition. New York: D. Van 
Nostrand and Co. London: Sampson Low, Marston, 
and Co. 1892. 


THE author states that almost a quarter of a century has 
elapse since the publication of the first edition of this 
book, and that in the meantime such radical changes 
have taken place in the art of telegraphy that this 
fourteenth edition is almost a new work. Being 
intended primarily for the use of persons in charge of 
telegraphic apparatus, the scope of the work is somewhat 
restricted, and automatic, type-printing, synchronous, 
submarine, and other methods have been excluded, while 
the subject of construction and maintenance of aérial, 
subterranean, and submarine lines has only been briefly 
treated. Short biographical notices of men who have 
distinguished themselves in electrical science are added, 
and copious references are made to other works which 
may be consulted on special points. The author agrees 
with the view expressed in Daniell’s “Principles of 
Physics,” that electricity is probably some property of 
the ether which pervades everything. The book contains 
Some 234 pages, and is thoroughly well illustrated with 
185 cuts. The first five chapters, forming about half the 





telegraphy in the States, and are not of some venerable 
form dedicated to use in text-books. Information is 
given as to charging the cells, and various types are 
described. It appears that the gravity cell is preferred 
to the Daniell in the States, and the Edison-Lalande cells 
seem to be much used, while those of Grove and Bunsen 
are not employed in the telegraphic service. 

The third chapter deals with the sources of electricity, 
and the production of magnets is described. An abstract 
is given from Professor 8. P. Thompson’s book on 
“ Dynamo-Electric Machinery,” of the part in which the 
action of magnets upon the armature is treated. 

In the fifth chapter the author impresses upon the 
student the advantages of practical work, and advises 
him to join with a friend and buy about £3 worth of 
apparatus, and proceed to make the rest himself. 
Bottone’s book on “ Electrical Instrument Making for 
Amateurs” is freely quoted, and a tangent galvanometer 
to be made by the student is described. Many quotations 
from various authors add greatly to the value of the 
work. When the term ‘“ampére” is first used, a foot- 
note gives a brief account of the celebrated Frenchman. 
A few errors occur: as, for example, Ohm is said to have 
been a director of the Polytechnic at Nuremberg in 1883, 
_ allusion is then made to the history of the legal 
ohm. 

Chapter VI. begins the part of the work which 
distinctly relates to telegraphy, and the author describes 
the improvements made by Henry in the electro-magnet. 
Experiments by Daniel Davies, jun., are alluded to, in 
which the ratio of the attractive force of an electro- 
magnet to the distance of the armature from its poles 
was obtained. Sheets of brass were placed upon the 
poles of the magnet, and the distance and weight lifted 
plotted upon a diagram. 

A very useful series of representative signs for use in 
diagrams of electrical connections is given in the 
seventh chapter, and it would be well if these came into 
general use. Diagrams of the different systems of 
telegraph working, and the special advantages of the 
open circuit, closed circuit, and American modifications 
of the closed circuit systems are discussed. The size of 
iron telegraph wires formerly used in the States was that 
known as No. 9, Birmingham wire gauge, but since 1875 
Nos. 8, 6, and 4 have also come into use. The usual 
number of posts per mile is thirty to forty, and the 
method of forming the twisted joints in the wire differs 
from that in use in England. 

Illustrations are given of the types of glass insulators 
which are used in the States, but it does not appear that 
oil insulators are employed. The glass insulators are 
supported by small oak pins attached directly to the 
post. This appears not to be nearly so good a method 
as that of cross-bars and bolts. A German porcelain 
insulator is shown, and the author remarks that the 
most serious defect of the telegraphs in the United 
States is the low insulation of the lines. About 6 per 
cent. of insulators are broken every year. Mr. David 
Brooks found that smoke has a very deleterious effect 
upon the insulators, and whereas in the country 
districts each insulator gave a resistance of from 80 to 
100 megohms, in cities they gave only 4 to 6 megohms. 
The Brooks parafiin insulator showed a resistance of 
2300 megohms, while the ordinary circuits gave only 2°6 
to 3°5 megohms. 

The question of leaky lines is gone into very 
thoroughly, and some useful data is given upon the 
best methods of improving the insulation. 

The eighth chapter deals with the equipment of 
telegraph lines. Various forms of tappers, sounders, and 
registers are shown, and practical directions given as 
to their use. In discussing switchboards, the author 
alludes to lightning arresters, but only describes the 
type with a roughened plate and the fusible copper 
wire. The former type is, we think, specially liable to 
cause a leak upon the line by the accumulation of 
dust, and we believe this is a very common source of 
trouble in the States. 

The author describes the dynamo, as it has come 
into extended use, owing to its small cost for main- 
tenance, and its capacity for feeding a number of 
separate lines. It appears that the Western Union 
Telegraph Company, in New York, employs fifteen 
dynamos. These are divided into three sets of five 
each, one set being in reserve. The five independent 
dynamos are connected in series, and their positive 
terminals attached to a switchboard, which is provided 
with plugs, so that a line can be fed at a potential of 
70, 140, 200, 260, or 325 volts, according to its length. 
The five machines composing the second series have all 
their negative terminals attached to another switchboard. 
Each series is driven by a 15-horse power steam engine. 
The author then explains the difficulties brought about 
by the electrostatic capacity of the line, and the arrange- 
ment of condensers employed to effect a balance. This 
method is said to be due to Joseph B. Stearns, who first 
applied it in 1872 to the lines of the Western Telegraph 
Company. We may remark that the subject of air 
insulation for conductors is receiving a great deal of 
attention from electricians, if one may judge from the 
number of patents recently taken out on the subject. 

Various systems of multiplex telegraphy are described, 
but it is somewhat astonishing that although Delany 
invented his instrument in the States, it has been much 
more used on this side. Very useful hints are given 
respecting line-testing and the location of faults. In 
describing the Wheatstone bridge, the author remarks 


to Christie, who brought it out in 1833, yet the name of 
the former has always been associated with it. 
We can heartily commend the book to practical men, 





book, deal with general electrical facts. The illustrations 


in the first chapter show the actual gravity cells used for telegraphists. 
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CHICAGO EXHIBITION—BRITISH HEAD. 
QUARTERS. 


THE engraving which we publish on page 518 is a perspec- 
tive view of the building now in course of erection for the 
head-quarters of the British Royal Commission in the Chicago 
Exhibition. It is a characteristic English half-timber house 
of the sixteenth century. It is proposed to use terra-cotta 
somewhat largely in the lower storey, with red-brick facing 
and mullioned windows, so that the building may bea typical 
example of an old English house. The upper portion will be 
of half-timber construction, with overhanging and projecting 
gables. The site is one of the best in the grounds of the 
Exhibition, immediately facing Lake Michigan ; and, as the 
new building will be seen from all points, each fagade will be 
treated architecturally. The plan forms three sides of a 
quadrangle, with the open side next the lake, enclosed 
by a raised terrace with ornamental balustrading. The 
centre on the front or inland side will be recessed, 
with steps leading from both sides up the covered portico, 
which will open into a large central hall; off this will be, 
on one side, large library and reception rooms, and on the 
other, the secretary’s office, and the other rooms required 
for the work of the Commission. On the first floor will be a 
large suite of rooms and offices. It is intended to fit up all 
the principal rooms with wall panelling and elaborate ceil- 
ings, after the manner of some of the best English country 
houses. The plans and designs for the whole building have 
been prepared by Colonel Robert W. Edis, F.S.A., of Fitzroy- 
square, the honorary architect to the Royal Commission ; 
and the whole of the internal fittings and furniture will be 
executed from his designs by Messrs. Johnstone, Norman, 
and Co., of New Bond-street. The foundations of the build- 
ing are being commenced, and the superstructure will be 
pushed forward with all speed, so as to be finished complete 
for the opening in May next. 








GREAT WESTERN RAILWAY WORKS IN 

SOUTH DEVON. 
Very important works are being carried out in South 
Devon, where the Great Western Railway single line is being 
doubled. We give this week on page 522 the first of several 
views illustrating this work, but we must postpone descriptive 
particulars until next week, when we shall publish further 
illustrations. 








TUDHOE IRONWORKS, SPENNYMOOR.—The large plate mill was 
started Wednesday, the 15th inst. The whole of the mills are now 
at work. 


AMERICAN SHIPBUILDING. — Commenting in a recent article 
on the proposal to build Atlantic steamers in the United States 
we said that American shipbuilders did not know how to build 
vessels of the kind, and that they would have to avail themscives 
of the aid of English, Irish, or Scotchmen. The fact that Pro- 
fessor Biles, who designed the City of New York, and City of 
Paris, has gone to New York, is suggestive. 

OnTARIO SHIP RaiLway.—Although the Chignecto ship railway, 
intended to transport vessels across the narrow isthmus connecting 
Nova Scotia with New Brunswick, has fallen into difficulties that 
render its completion uncertain, the promoters of the Ontario ship 
railway are still pushing their scheme. At a meeting held in 
Toronto it was claimed that the money for the railway, estimated 
to cost 15,500,000 dols., is forthcoming, and all that is asked of the 
Toronto people is their goodwill. As explained by the advocates 
of the project, the intention is to build a straight line of railway 
between a point in Georgian Bay and Toronto on the same plan as 
the proposed Eads ship railway across the isthmus of Tehuantepec. 
—Marine Review. 

ELEcTRIC LAUNCHES ON THE RIVER.—We notice that improve- 
ments have recently been made in several of the electric launches 
now running on the river. The Myionu, Captain Homfray’s 
favourite boat, has been fitted up with Epstein accumulators, and 
had a new “‘ W, and R.” motor placed in her. This enables her to 


that although Wheatstone publicly ascribed the invention | be run at a much higher speed than formerly; indeed, with the 


exception of the Metadel, she is the fastest electric launch on the 
river. It is also found to be a great convenience to be able to 
charge the accumulators at a rate of 50 amperes, as this enables 
the cells to be fully charged in about three hours instead of six as 


but as it is, of course, specially written for operators in | formerly. A number of improvements have also been made in the 
the States, much of the information is inapplicable to | Pioneer, including the fitting up of a new motor. The steering 
practice in this country. The Americans have vaunted | ¢4F has been carried forward to enable a neat cabin to be put 


over her. She is now being used by the officers of the 3rd 


the advantages of their sy stems from time to time, but Battalion Grenadier Guards at Windsor, and thanks to the sim- 
we fail to see in what points they are ahead of our own plicity of Messrs, Woodhouse and Rawson’s patent single lever 
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Here an unfortunate accident or 
rather series of accidents, took place, The 
winding engine at Tctland Bay was running at 


ironclad. 


full speed, and the Brennan torpedo was flying 
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through the water at 20 knots an hour, when 
the strap on the drum slipped, and the sudden 
shock on the gear snapped both the steel wires 
that ran the weapon, which consequently 
sto in its course, and had to be caught 
and hauledin. Another torpedo was somewhat 
hastily got out, and the necessary attachments 
and adjustments made. Whether the apparatys 
which closes the torpedo above was quite secure 
or whether something was amiss with the clock. 
work gear which explodes the charge after ay 
interval of some hours, in the event of a bad 
shot being made and the weapon getting adrift 
cannot be ascertained until the creature has 
been recovered; but, after running about 409 
yards, the second torpedo made a sudden ang 
unexpected dive and went to the bottom. This 
was a considerable damper to the day’s enjoy. 
ment; but it is only fair to state that no such 
accident has occurred before. The Brennan jg 
run regularly once a month for exercise, at its 
appointed stations, and this is the first accident 
of so serious a nature that has happened to it, 
On active service it is needless to say that more 
than one torpedo would be kept at each station 
with adjustments ready fixed. Itis impossible, 
however, to avoid the conviction that the Bren. 
nan is an exquisitely-contrived illustration of a 
dynamic principle—and no more. The slightest 
variation in the tensile strength of the two 
steel wires which are wound around the reels 
within the body of the torpedo, so that the 
strain would be uneven, would fatally affect 
its running, and so great is the tension upon 
these wires that it must constantly approach 
the breaking point if a sudden turn has to be 
given. It is to be hoped that the cause for so 
severe a shock as the public faith in this in. 
vention must have sustained from this incident, 
may be allowed to appear when the torpedo 
is recovered. 

One point we would venture to allude to, the 
nakedness of the coast of the Isle of Wight 





THE ROYAL SHOW AT WARWICK. 





THE above plan shows the form and position of the ground 
occupied by the Royal Agricultural Society’s Show at 
Warwick. The implement department of the Show will 
open to-morrow, and the whole of the Show on Monday 
next. The ground is situated rather nearer Warwick than 
Leamington, and from London either are conveniently 
reached by both the Great Western and London and North- 
Western Railways. The shedding in the implement yard is 
about two and a-third miles in length, but the yard is com- 
pactly arranged. 








HYDRAULIC PUNCHING BEAR. 


Ix the hydraulic punching bear illustrated by the accom- 
panying engravings, the space surrounding the screw S and 
the space in the screw box A is filled with oil. By running the 
screw box A into the cistern E, this oil is forced against the 
ram R, thereby causing the punch to move forward with a 
force proportional to the differentia areas of the screw box A 







5 Ae GIG 
screw 


J 








1d 


an 
S.1Wawow ¥usaied 





and the ram R multiplied by the pitch of screw and radius of 
applied power, which does not exceed 70 1b. on the wrench, thus 
enabling each bear to be manipulated by one man. The 
screw being fixed to the body of the bear B by a pin or cross- 
bar P enables the punch to be brought back to its original 
position, when by running the screw box A back, it comes 
into contact with the screwed gland at the top of the ram. 
The bear is made by Mr. Rowland Priest, of Cradley Heath. 








MOBILISATION OF THE FORTRESS OF 
PORTSMOUTH. 


Tue first general mobilisation of the land defences of the 
Portsmouth fortress took place last week. This is the 
outcome of the defence scheme which was taken in hand in 
1887, and by virtue of which every corps in the United 
Kingdom, whether of Regulars, Militia, or Volunteers— 
excepting those held in readiness to embark—proceeds to a 
specially-selected rendezvous or station on the first note of 
war being sounded. For the defence of Portsmouth a force 
of 28,000 artillery, engineers, cavalry, and infantry is detailed, 
the component elements of which hail from all parts of the 
British Isles. During the operations at Whitsuntide around 
Portsmouth and in the Isle of Wight the following numbers 
of men actually took part, either as the garrisons of forts or 
batteries, in the composition of a field force, or for the 
important duty of acting as reserves :—Regulars: Artillery, 





2068; infantry, 2311; Royal Engineers, 2438. Volunteers : 





Artillery, 1471; infantry, 4649; Royal Engineers, 196. 
Militia: Artillery, 4500. Total all arms, 15,438. 

It is true that the strength of the volunteers would be 
rather over-stated if the muster on any particular day was 
taken, because the figures quoted are those of every man who 
came, irrespective of the length of time he remained in camp 
or barracks. But apart from this the numbers were highly 
creditable, and gave a fair representation of what mobilisa- 
tion would actually be in time of war. The 15,438 men were 
pretty evenly distributed in the forty-nine different forts, bat- 
teries, and camps, which, when grouped together, constitute 
the defensive positions of Hurst Castle and the Western 
Forts in the Isle of Wight, the Sandown Bay defences, the 
Gosport Forts and Stokes Bay Lines, the Portsdown Hill Forts, 
the Portsea Island defences, extending from Southsea Castle 
to Fort Cumberland; and last, but not least, the Spit- 
head forts on the east flank of the position. The artil- 
lery were employed to man the various batteries, and the 
infantry to compose a field force, and to act as an escort to 
the movable armament, which was placed upon flanks that 
were likely to be assailed. The submarine miners took no 
part in the proceedings, as their steamers were required to 
represent the enemy. Each of the six positions—or sub- 
sections as they are called—had a separate head, and the 
three sections in which each pair were grouped, had a 
distinct commanding officer, who received his orders 
by telegram from the head-quarter office in Portsmouth. 
Thus the bloodless campaign was worked entirely by 
telephone and telegram, and it is much to the credit 
of Captain Hamilton, R.E., the officer who carried 
out all the details, under the orders of the general officer 
commanding, that not a hitch occurred in the manipulation 
of this big game of chess. The only matter to be regretted 
in the conduct of these operations was the entire absence 
of a naval force, whether representative or otherwise, to 
take the part of co-operation with the defenders of Ports- 
mouth, or to simulate the enemy’s fleet. This, of course, 
gave an air of unreality to the proceedings. The twenty 
ironclads, which were assumed to be present at the several 
attacks, were denoted by four small R. E. steamers, 
which hoisted special signals to represent bombardments, 
landings, and assaults by torpedo Renna, so that a very 
severe stretch of the imagination was required to follow the 
action of the troops, and understand what they were doing. 
No notice was given to the sectional commanding officers 
as to the spots which would be attacked, except such as 
would be given by signal under conditions of actual 
warfare, when the enemy was seen to be approaching. 
The steamers were provided with sealed orders which 
could only be opened at a specified time, and they 
had discriminating power to land troops where they 
pleased within a given area. Hence there was every oppor- 
tunity for the exercise of strategic skill in so placing the 
troops as to command every landing-place, and in arranging 
that a simultaneous converging fire should be opposed to the 
passage of the enemy by the different battalions which com- 
manded the channels. 

On Monday a feint attack was made near Freshwater Bay, 
in the Isle of Wight; but immediately after landing a force, 
the fleet steamed off to the entrance of Spithead, and made 
a most determined effort to run the gauntlet of the sea forts, 
which opened a splendidly sustained fire upon it. 

On Tuesday night there was a torpedo-boat attack at Spit- 
head, which was well met by the fire of innumerable quick- 
firing Hotchkiss 6-pounders, now, we are thankful to record, 
actually mounted in position in Noman and Horse Sand 
forts. At the same time a tremendous cannonade at the 
Western Forts, in the Isle of Wight, was heard, which 
betokened the fact that the active enemy was trying to force 
the Needles entrance to the Solent, whilst a telegram came 
to say that a feint attack had again been made at Freshwater. 

On Wednesday another assault was made upon the Needles 
batteries, and the whole series of guns mounted in the 
Western Forts was laid by Watkins’ position finder, from a 
“cell”? upon high ground commanding the Channel, the 
guns being fired by electricity from the same point of obser- 
vation. The Brennan torpedo was discharged at the fleet as 
it passed by, a moving target being dropped to represent an 








from the Western Forts to Sandown Bay can- 
not fail to attract observation. In the defence 
scheme of 1859 certain positions in this line were to be 
provided with powerful batteries. We earnestly trust that 
the War Department may see its way to the construction at 
certain points of those excellent hidden batteries for Gin, 
breech-loaders, upon disappearing hydro-pneumatic carriages, 
which have been placed in other situations, both upon the 
coast and inland. To the imperfection of the telegraph and 
Isle of Wight Railway system we must also draw attention. 
No expense should be spared to place the whole of the 
network of forts and strategic camping positions in absolute 
telephonic and telegraphic military communication with 
one another. This is not so now. The lires of wires, too, 
should be double, and no earth currents should be allowed; 
this would avoid the tiresome inductions which interfere 
so terribly in the working of telephonic communication. 
The Isle of Wight Railway is a wretched institution, which 
should be taken over by Government, and the line made to 
connect every military position in the island. At present it 
takes two hours to go twelve or fifteen miles. 

We cannot conclude this article without expressing the 
utmost satisfaction with the outcome of the past mobilisa- 
tion. The arrangements made for manning defences, 
horsing, and camping troops, and for the rapid transit of 
supports, &c., were splendid. 








A NEW COMPRESSION COUPLING. 


THE accompanying engraving represents a new compression 
coupling ae by Messrs. Barry, Henry and Co., 1, Metal 
Exchange-buildings, and Aberdeen. It is claimed for 
it that no keys or fitting to the shaft are necessary; that it 
grips any shaft ,,in. over or under the normal diameter; is 
easily disconnected, and is already, we are informed, in ex- 
tensive use, working under severe tests. 








It will be seen from the engraving that the two main parts 
of the coupling are bored slightly taper, and fit a split sleeve 


which is tapered in both directions. When the sleeve is put 
upon the shaft, and the couplings on either end of it, and 
pulled together by the bolts, the sleeve is given a strong grip 
of the shaft and the coupling discs a corresponding grip of 
the sleeve. 








FoRMATION OF A METALLURGIC INSTITUTE FOR THE WEST OF 
ScoTLAND.—A numerously-attended meeting of gentlemen con- 
nected with the iron and steel trades of the West of Scotland was 
held on Friday last week in the Technical College, Coatbridge, to 
consider the formation of a district association. The society is 
intended to facilitate the interchange of information and ideas 
among those engaged in the iron and steel industries, to place 
on record the results of experience elicited in discussion, and 
generally to promote adv t in the sci and practice of 
iron and steel manufacture. It was agreed to call this society the 
West of Scot’and Iron and Steel Institute, and to publish a 
monthly account of the proceedings. A draft of the constitution 
and at was submitted and discussed, a council of twelve being 
afterwards appointed to conduct the preliminary business of the 
institute. Considering the importance of the industries repre- 
sented, and the success of similar local societies in Staffordshire 
and elsewhere, the promoters of the new institute anticipate 4 
useful career, 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opi 
correspondents, ) 


HYDRAULIC OR JET PROPULSION. 


gin,—Mr. Vogelsang addressed you last week upon the above 
subject. Upon the first part of his letter I at present desire to say 
nothing, except to wish bim all the success possible to his arduous 
experiment. But as he appears to in some degree have discarded 
the screw in favour of “‘hydraulic or jet propulsion properly 
applied,” and to casually and somewhat slightingly refer to the 
‘open screw propeller,” while expressly stating that he is not now 
dealing with its action, I should be glad to know if he is prepared 
to fully substantiate the following sy ny cor al The open screw 
propeller is, after all, nothing else but an hydraulic water-forcing 
device, but owing to its being open no great pressure can be 
concentrated within its disc; and in order to get results with small 
pressures to the square inch, large areas have to be acted upon 
and large volumes of water have to be moved, which again results 
in large frictional resistances absorbing the greater part of the 


wer, 
Paleo, whether he will—when he has fully develo the idea 
that ‘‘must eventually supplant the screw propeller and the 
paddle-wheel wherever s and economy are estimated at their 
full importance and intrinsic value”—give us his views upon the 
following:—‘‘ To those who properly understand the action of the 
so-called screw, ‘negative slip’ is no longer a mystery.” In other 
words, will anyone who properly understands the action of the 
so-called screw show us how to get more duty out of a screw than 
we put into it, and prove his calculations to be correct ? 

June 10th. RoBeRT McGLasson, 


s of our 











LARGE SYPHON—MCKINNEY LAKE, U.S. 


Sir,—In THE ENGINEER of 3rd inst., Mr. Dabney, the engineer 
to above, asks “if there is any natural syphon in operation 
as large as that,” and in answer, I herewith enclose com- 
parative diagrams of two syphons that have been at work for about 
fifteen years on the system of reservoirs belonging to the Man- 
chester Corporation, and situate in the Longendale valley, about 
fifteen miles from Manchester. 

The purport of the Rg in each case is to decant the top 
clear water when desirable. They are charged from a spring water- 
course, running at a higher level, the air escaping from an exhaust 
at the top of the air vessel. When filled, the exhaust is closed, 
together with the supply from the watercourse, the connection be- 
tween the syphon and the air vessel being left open. The 
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accumulation of air at the summit during working is indicated by 
means of a glass gauge on the side of the air vessel. When 
necessary to discharge the air, the connection between the air 
vessel and syphon is closed, and the water supply and the air 
discharge opened. The water in filling the air vessel, displaces 
the air, and thus avoids pumping of any kind. The inlet valves 
are worked by gearing from the top of the embankment, the rods 
being knuckle-jointed, and working in slides, all of which being 
on the surface of the pitching, are of easy access. 

4 turn I shall be glad to know if there are any still larger 
syphons in operation. 

bi, Vincent’s-square, Westminster, Jno, WORMALD. 

June 10th. 


THERMO-DYNAMICS, 


Sin,—Although Mr. Donaldson does not refer to me, I take it 

for granted that his letter in your last impression is intended as a 
reply to mine. I thank him, and go on to point out that he has 
failed to understand my question, I asked your readers to tell 
me in what sense the words ‘“‘work done on a ” are used by 
physicists, and this he has not explained at all. f will, with your 
permission, try to put my meaning in another way. 
; When air is compressed isothermally, it is stated that the 
‘whole of the work done on the gas reappears as heat transferred 
to the cooling medium.” Now this is, it seems to me, true in only 
one sense, It is quite certain that, in another sense, the whole of 
the work is not transferred to the cooling medium. I know 
perfectly well that the actual store of energy in the gas is less 
after the compression and cooling than it was before. But the store 
of energy is divisible into two parts—that which is and that which is 
not available for the performance of work. By compressing the gas 
isothermally, I have brought its energy into a pos for doing 
external work, which it did not possess before, and to suppose that 
this can be got for nothing is to upset, I think, the whole doctrine 
of the conservation of meg am dealing now for the moment 
with theory, I take a pound of air, and compress it isothermally. 
The heat squeezed out of the gas, to use a handy figure of speech, 
is the precise equivalent of the work expended on the gas. Con- 
sequently it is available to squeeze the heat out of a second pound 
of gas, and that out of another, on much the same principle as 
the “triple effet” sugar evaporator, or Normandy’s stills. But 
after every compression there is left in the air a capacity to do 
work which it did not possess before, and that toa very large 
extent. Thus, for example, in dry air refrigerating machines, 
about 50 per cent. of the power expended in the compressing 
cylinder is restored in the expansion cylinder. It is clear, there- 
fore, that if the theory be true—and according to Mr. Donaldson, 
and many other authorities it is quite sound—then nothing stands 
in the way but certain practical difficulties to prevent us from 
getting unlimited quantities of power without burning an ounce 
of coal, In one word, we have only so to arrange matters that we 
always compress the air isothermally and expand it adiabatically 
—this is not quite the word I want—to get as much work as we 
want, the heat expelled, so to speak, during compression being 
subsequently transferred to the air expanding. 

All this, however, I do not believe, and it seems to me that more 
work must be done in the pu than is represented by the heat 
Squeezed out of it. What I want to know then is this: Does the 
physicist say, ‘‘after you have compressed a pound of gas it 
Sesses less energy than it did before, and the whole work done on it is 
heed by that lost energy,” or does he mean by work done on 
the gas the actual labour, so to speak, expended in compressing it ? 








Does he measure the work done on the gas by what comes out of 
it, or by what is put into it ? 

The fact seems to me to be like this: A man carries a vessel of 
water up a hill. There is a hole in the bottom of the vessel, and 
through this the water leaks out. By the time the top of the hill is 
attained, one-half the water is gone; a cork is then put in the hole, 
and the physicist says, and quite truly, there is as much less energy 
in the vessel, as there has been water spilled. Then he goes on tosay 
the spilled water represents the whole workdone, Butas a matter 
of fact the waterthat remainsin the bucket now sses an available 
energy, as for use on a water wheel, that it did not possess before, 
and it has this in virtue of the work done in carrying it up hill. 
I hope I have now made my meaning quite clear, and will yn add 
that I assume that I am right, and that the words “‘ work done on 
a gas” do not represent the whole mechanical effort, the mere 
work of raising the pressure being something differentin kind. Let 
us suppose now that I am wrong, and that the whole of the work 
done on the gas re as heat, and that the pressure of a gas 
is due to its heat and to nothing else. Then it seems to me that 
if the whole of the work done in compressing re-appears as heat, 
and if this is all drawn off, then it ought to be physically impossible 
to raise the pressure of a gas by isothermal compression. My 
— with refrigerating plant, however, flatly contradicts this 

eory. 

It was not unnatural, I think, that I should also ask what 
becomes of the work done in compressing a gas when it expands 
without doing work. Mr. Donaldson settles the point by saying 
that a gas cannot expand without doing work. I fancy, however, 
that the real answer is that there is no loss of energy. But this is 
not quite the reply to my question, which ought to have been 
perhaps put thus: The air possessed before expansion potential 
poo Sh energy only, be it observed, but potential energy; 
what has become of that potentiality? When water falls it loses 
its potential energy, but it is expended on something. What is 
that of the air expended on? 

In conclusion, will you permit me to thank Mr, Massey for a copy 
of ‘‘ Notes on Compressed Air,” in the ‘‘Proceedings” of the 
South Wales Institute of Engineers forwarded me by ycu, Sir? 
These notes are admirable, and this is not the first time I have seen 
and perused them. But Mr. Massey does not touch on the questions 
I have asked. J. I, 

Handsworth, June 13th. 


Sir,—My failure may or may not be due to dulness of brain, 
but I certainly do fail to see any justification for “‘Tutor’s” out- 
burst of discourtesy. At the time I wrote my first letter, I was 
perfectly justified in assuming the nom de plume of ‘* Student,” 
and I certainly asked for information in all sincerity. I thank 
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same period of 1891.” This not only shows that the balance of 
trade for five months is against us to the extent of £86,124,710, or 
at the rate of £17,224,955 a month, but that it has increased at 
the rate of £2,653,723 per month since the first of the year ! 

Now can any of your many scientific readers or political econo- 
mists tell us whether the extremely high railway rates in England 
and the extremely low rates in America and other countries have 
anything to do with this state of affairs, or have we to wait, and 
from a sad experience learn, that it is in carrying the grist in one 
end of our sack and a stone in the other, as our grandfathers did, 
that we are not only losing our trade but our accumulated wealth 
as well? INQUIRER. 

London, June 11th. 





UNITED STATES NAVAL ENGINEERS, 


Sir,—In reply to the inquiry of your correspondent “C. P.,” on 
page 507 of your issue of June 10th, I beg to forward you a copy 
of the Washington Post of May 21st, which gives full particulars of 
the state of affairs at that date, and which contains also some very 
strong comments on the discipline or want of discipline of the line 
officers of the United States Navy. Having had some little know- 
ledge personally of the line and engineer officers of the United 
States Navy during the last thirty years, I can scarcely believe 
that any large number of either class of officers can be wanting in 
discipline or inclined to insubordination, least of all the engineer 
officers. That there has been some want of discipline on the part 
of a small number of line officers is put strongly in evidence by the 
statement of the very able Secretary of the Navy, Mr. Tracy, in 
his address to the House Naval Committee, but I think it would 
not be right to judge all by the conduct of a few. 

But Iam not po edo § so much with the discipline or want of 
discipline of the line officers as I am with the general character 
and fitness of the engineer officers of the United States Navy to 
have that positive rank conferred on them which has so agitated 
the minds of a few of the line officers. 

Why should this positive rank “break up discipline, tend to 
insubordination and chaos. generally?” The engineers of the 
United States Navy are the equals of the line officers in birth, 
education, training, moral character, and conduct ; and it is diffi- 
cult to see why they should not be equal to the line officers in 
patriotism and devotion to daty. 

The United States Navy has not been engaged in any great wars 
or naval operations to test the quality of engineer or line officers 
of late years; but I do not think the engineers of the United 
States Navy need be ashamed of the work they have done during 
the last thirty years in advancing science in the navy and in the 
United States generally. 


INLET\ VALVE 





: i} 
ME\ KINNEY \ | ri 







RHODESWOOD SYPHON PIPES 24% 





NLET VALVE s 
—_ ; INLET VALVE 

















SCALE 


SYPHON, McKINNEY LAKE, U.S., AND ENGLISH SYPHONS 


‘‘Tutor” for his information, which, although incorrect, enabled | 
me to get over the special difficulty referred to in my first letter. 
Since then I have found a key to the solution of all the difficulties 
I have met with--a discovery which has removed all necessity for 
my further studying the jin de sicéle thermo-dynamic branch of 
the science of heat. Mais revenons a nos moutons. What has’ 
“Tutor” to say to the following statement made by Maxwell in 
the chapter on entropy? ‘‘The heat which enters the body during 
any very small change of state is represented, as we have seen, 
by @ (p:—¢;), where @ is the mean temperature of the body durin 
the process, and ¢, $, represent the entropy at the beginning an 
end of the process,” As a matter of fact @ (¢.—@,) does not 
represent the heat which enters the body, however small the 
changes of entropy may be, if @ is not constant; but so long as it 
remains constant, it does represent the heat, however great the 
changes of entropy may be. @ represents the constant temperature 
of the substance operated upon, not the temperature of the source 
of heat, which must always be greater that 6. So long as it is 
greater than 0, it does not matter by how much it is greater. 
Surely ‘‘Tutor” does not think that heat is a substance which 
flows into other substances with which the source of heat is brought 
in contact at a constant temperature equal to the initial tempera- 
ture at the instant of contact before the temperature of the source 
of heat has been lowered by the abstraction of heat. 

The thermo-dynamic state of a body depends solely on its mass 
and absolute temperature. Heat may be added to a body without 
altering its temperature, since it may be, as in the cycle of the 
Carnot engine, simultaneously converted into work ; but heat can- 
not be added to a body without altering its entropy. A body, 
therefore, without any change in its thermo-dynamic state may 
have an infinite number of entropies, Corresponding to the same 
entropy, the changes of temperatureand pressure must be adia- 
batic, but there may be an infinite number of changes of tem- 
perature. My statement, therefore, that a body, without changing 
its thermo-dynamic state, may have an infinite number of entropies, 
and, without changing its entropy, may have an infinite number of 
thermo-dynamic states, is strictly true. agg for argument is 
evidently not one of ‘‘ Tutor’s” strong points. I subscribe myself 
for the last time, STUDENT. 

June 14th. 





AMERICAN RAILWAY TRAFFIC AND RATES. 


Sir,—No statistics that I have seen for many a day have 
created so strong an impression on my mind of how the tide of 
events is flowing as the review of the American Census bulletins 
relating to railway traffic and rates, published in the columns of 
your influential journal of the 10th inst., coupled with the Doard 
of Trade report just published for the month of May, and showing 
the increase in imports and decrease in exports during the past 
five months as compared with the corresponding five months of 
last year. In the former it is shown that during the ten years 
ending December 31st, 1889, railway rates have been reduced in 
America fully 40 per cent., bringing them down to about a half- 
penny per ton per mile, or a rate of 60 per cent. less than is 
cbarged on the average in the United cee, and 30 per cent. 
less than the actual average cost for working expenses on our rail- 
ways which have better road beds, cheaper labour, and cheaper fuel 
than the American railways have! The Board of Trade returns for 
May show that ‘“‘for five months —— May 3lst ult. the imports 
were £179,915,394, being an increase of £4,427,478 over the same 


Tie EncineER 


As for their discipline and high sense of duty, their loyalty and 
their conduct in danger, let me quote a few words from the 
journal of Lieutenant George De Long, the commander of the 
United States vessel Jeanette, which left San Francisco in July, 
1879, on her ill-fated Arctic expedition, in which he writes of his 
engineer as follows: ‘I find him more of a treasure every day, 
always self-helpful and reliant, a tower of strength in himself.” 
Later on, as the captain and other officers became disabled, the 
engineer commanded the whole boat ; and how he commanded his 

rt of the expedition may be told best in the words of the 

onourable James R. Foley, Assistant Secretary to the Navy :— 
‘‘ Melville—the engineer—heard of his captain’s cruel plight, and 
before he had regained his strength, he braved alone the Arctic 
storms and cold and hunger, traversing the Delta down to the very 
coast, freely putting his life again at hazard, in the faint hope that 
he might bring relief ; how a second time he scoured the plains in 
March, and found the bodies and laid them in the earth to rest.” 

Is it not reasonable to believe that there are large numbers of 
line officers now in the United States Navy as good as Lieutenant 
De Long, and is it unreasonable to suppose that the majority of 
engineer officers would act as well as Melville, the engineer, under 
similar circumstances? Are discipline, bravery, and devotion to 
duty the exclusive characteristics of any one class of officers or 
men? lf I might venture to express an opinion after twenty-seven 
years’ experience in the Royal Navy, I should say certainly not. 

What the Naval Committee of the Senate think of the United 
States engineers is shown in their report, dated April 20th, 1892, 
which I beg leave to forward for your information. And what 
the United States engineer officers have to say about the argu- 
ments of the small section of line officers who oppose them is duly 
set forth in Mr. Bennett’s report dated May 7th, 1892, addressed 
to the Honourable H. A. Herbert, Chairman, Committee on Naval 
Affairs of the United States House of Representatives, a copy of 
which also I beg to forward, although I fear it is too long for you 
to reproduce in your columns. 

In concluding this letter I would beg to observe that the 
efficiency of the service is the first consideration, and the whims or 
prejudices of officers or men should be the last. The most benefi- 
cial changes in the English Navy have been generally opposed by 
the classes most concerned, and even those most benefitted by the 
changes. GEORGE QUICK. 

June 14th, 





SHOP DISCIPLINE. 


Srr,—Much has been said on the subject of technical education, 

rticularly that part referring to the education of an engineer. 

he following is a passage taken from a lecture, published in 
THE ENGINEER, on technical education :—‘‘ Our workshops are 
being more and more flooded with lads who, because they have 
learnt a smattering of science at the schools, and because they 
have been told that this is technical education, imagine that they 
are already competent to judge truly of questions of design and 
of workshop manipulation. And since their teaching has been 
modern, they fancy that their opinion must be right, and that of 
the foreman or manager must be wrong, in case a difference arises. 
Thus they are less amenable to guidance and training than the 
apprentice of old, and too often make themselves a nuisance to 
their superiors, while at the same time neglecting the opportunities 
given them to learn.” 
This passage must be true, and true in the highest sense of the 





period last year. The exports for the five months amounted to 








£98,790,684, or a decrease of £8,841,169 as compared with the 


term. The lads are less amenable to discipline than the apprentice 
of old. May I suggest that young lads be subjected to, say, three 
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years of rigorous military or naval discipline? Not with a view to 
acquire a knowledge of military or naval tactics, but with a view 
to acquire the discipline so thoroughly taught in the Army and 
in the Navy. 

Bold would be the statesman to reintroduce the law of conscrip- 
tion. He would inevitably prove the canvassing for any particular 
seat in Parliament to be a successful failure. A. D, 

Liverpool, June 13th. 


THE CHICAGO EXHIBITION—PRICES OF FOREIGN GOODS. 


Smr,—The Royal Commission for the British Section at the 
Chicago Exhibition informs intending exhibitors that they will be 
permitted to affix to their goods the prices at which they are 
prepared to sell them inclusive and exclusive of duty; that is to 
say, they will be enabled to show the world how much more 
cheaply manufactured objects may be purchased without the 
burden of import dues, and in tbis way they will have a fair 
chance of reaping the reward for the trouble of going so far as 
Chicago to display their goods. But this assurance of the Royal 
Commission does not harmonise with the official information issued 
as long ago as March last by the Director-General of the Exhibi- 
tion, and circulated by the State Department at Washington to all 
the consular officers of the United States. This information is 
contained in a letter from the Acting Secretary of State, enclosing 
Director-General Davis’s instructions, and is as follow :— 


[1] 
Department of State, Washington, March 16th, 1892. 
To the Consular Officers of the United States. 

Gentlemen,—I transmit herewith, for your information and that of 
owe desiring to exhibit merchandise at the World's Columbian 

xposition, a copy of a letter dated the 11th inst. from the Director- 
General of the Exposition, in relation to the privilege of putting the price 
marks of the goods on the samples exhibited. In an omitted paragraph 
the Director-General says that persons intending to exhibit should make 
prompt application for space through the proper channel, as the space 
allotted to some of the European countries is nearly all appropriated. 

I am, Gentlemen, your obedient servant, 
Wituiam F. Warton, 
Acting Secretary. 
[2] 
Wor.p's Cotumpran ComMISSION. 
Office of the Director-General of the Exposition, 
Chicago, Ill, U.S.A., March 11th, 1892. 
Hon. William F. Wharton, Assistant Secre’ of State, Washington, D.C. 

Sir,—-I have the honour to acknowledge the receipt of your letter of 
March 2nd, enclosing a copy of a dispatch from the United States Consul 
at Rheims, making inquiry in regard to price marks which foreign 
manufacturers of woollen goods may be allowed to place upon their 
exhibit at the World's Columbian Exposition. 

In reply to the inquiries of the Consul, I have the honour to advise 
the Department that foreign acturers, under the regulations here- 
tofore adopted for the management of the Exposition, will be allowed 
to place upon their exhibits cards bearing their statement of the cost of 
manufacturing any articles which they may have in their display, and 
upon the same or other cards they may state the net price which they 
desire to place upon the said articles for sale in the City of Chicago. Ex- 
hibitors who desire to take advantage of this —s will be strictly 

i to sell the articles whose prices are so stated to any purchaser 
who may tender payment for the same, the articles themselves not being 
deliverable until the close of the Exposition. 

It would be obviously impracticable to permit exhibitors of foreign 
manufactures to place upon their wares prices which they might under- 
take to accept for the same, provided no tariff law were in force in the 
United States. 

I have, &c., 


Geo. R. Davis, 
Director-General. 

Exhibitors should have their attention drawn to three points in 

the foregoing instructions :—({1) That they will only be allowed to 

at such prices on their goods as they will be prepared to accept 
in the city of Chicago, that is to say, with the full McKinley tanff 
added. (2) That if they insist upon pricing their goods in 
accordance with the permission given by the Royal Commission, 
they will be required to sell them at that price, and will therefore 
have to pay the duties themselves. (3) That the Director-General, 
George R. Davis, repudiates utterly any intention of permitting 
exhibitors to put such prices on their goods as they would be able 
to do in a free trade country, a privilege which has been repeatedly 
guaranteed by the Royal Commission. 

It appears to me that very definite information is required on 
the subject, and that those exhibitors who do not propose to be 
bound by these preposterous regulations will do well either to get 
“— rescinded or else refrain from exhibiting at all. T. 

une 14th. 





S1r,—The subjoined text of the Act of the United States Con- 
recently passed, to protect foreign exhibitors at the Chicago 
xhibition from prosecution for infringing patent rights granted 
by the United States Patent-office, will be of interest to such of 
your readers as purpose to exhibit there:— 

‘An Act to protect Foreign Exhibitors at the World’s Columbian 
Exposition from prosecution for exhibiting wares protected by 
American Patents and Trade Marks. 

“Be it enacted by the Senate and House of Representatives of the 
United States of America in Congress assembled, that no citizen of any 
other country shall be held liable for the infringement of any patent 
granted by the United States, or of any trade mark or label registered in 
the United States, where the Act complained of is or shall be performed 
in connection with the exhibition of any article or thing at the World’s 
Columbian Exposition at Chicago.” 

E. P, ALEXANDER AND Son, 
Chartered Patent Agents. 
19, Southampton-buildings, Chancery-lane, 
London, June 14th. 





THE INSTITUTION OF MECHANICAL ENGINEERS.— 
RESEARCH COMMITTEE, 


Sir,— Will you allow me to correct an unintentional mis-state- 
ment in your first leading article of yesterday? You say, page 501, 
“The Research Committee of the Institution of the Mechanical 
Engineers has now worked at the steam engine for years. If they 
cannot supply the missing theory, where are we to look for it?” 
This reference is, I take it, to the Marine Engine Committee. I 
add to this note a copy of the instructions under which the com- 
mittee has been des: tiny from which you will see that it was no 
part of their duty to investigate steam engine theory, however 
fascinating and important such an investigation would be. The 
committee has endeavoured strictly to confine itself to the work 
which it was instructed to do, finding that alone sufficiently 
laborious. 

Extract from Council Minutes.—Minute 124, 17th December, 
1886: ‘‘That a Research Committee on marine engine trials be 
appointed, with instructions to endeavour—(1) To draw up a 
standard system for conducting marine engine trials; and (2) to 
arrange for the carrying out of such trials in accordance with this 
system.” ALEX. B, W. KENNEDY. 

19, Little Queen-street, Westminster, S.W., 

June 13th, 


[We referred to the committee on steam jackets.—Ep. E.] 





A PROBLEM IN GYROSCOPES. 

Sir,—‘‘ A Twirler” writes as though he had, in raci lance, 
‘a bit up his sleeve”—as if he a keeping pee Ping back. 
However, as he is not satisfied with the explanations he has so far 
received, I venture‘on a more definite, and I think simpler, solution. 
To begin with, the rotating disc does not fall, because it goes round 
its vertical support; and it goes round not on account of the fric- 
tion, as sta’ y two of your correspondents, but because of the 
attraction of gravity tending to alter the plane of rotation, by 


lowering the disc while the supported end remains 


Let A BC D be the disc, E the vertical pillar supporting it, and 
F the axis, and let the disc be rotating in the direction shown by 
the arrow. 


Every part of the disc rim will tend to remain in the 
same plane, and each particle 
will tend to fly off at a tangent. 
Thus on arriving at A, a py 
will tend to fly upwards along 
the arrow, lel the 
vertical Er 3; and on 
arriving at B it will tend to 
continue downwards, also 

rallel to the vertical support. 

ow suppose the disc to fall 
slightly; a particle at A will 
have to bend from its course 
and move outwards, away from 
the sapeceting pillar; and a 
particle at will move in- 
wards, and nearer to the pillar. 
Now, matter always tends to 
move in a right line, and 
particle A, instead of following 
the new direction, reacts on the 
whole disc, forcing it round in 
clock-hand direction, as shown 
by the arrow, ov ihatit s.1ll maintains itselfin theoriginal plane. By 
slightly falling, the path A was .hout to pursue was moved out- 
wards to the right, but by movin: the whole disc round it brings 
this path to the left, thus maintaining A in the same plane. ‘ But,” 
it may be said, ‘‘ does not particle $ on the opposite side have an 
equal and opposite effect, and so neutralise the effect of A?” No; 
on the contrary, it acts in the same direction as A. What it does 
is this: When the disc falls slightly, B’s path is moved inwards 
towards the left, and as it, like A, tends to move in a right line, it 
forces the whole disc round, just as A does, thus bringing its path 
outward and to the right. Thus both sides of the disc that are 
momentarily moving in vertical lines, one up, the other down, con- 
spire to force the whole disc round in the direction in which the 
lower part of the disc is moving. 

Now for the reason it does not fall down. This is precisely 
similar to the above, only instead of gravity pulling it downwards 
and making it move round, this same movement round causes it to 
move upwards so as to maintain particles C and D in their first 
plane. The disc does not in reality move up, though in effect it 
does, as it keeps itself from falling, which amouuts to the same 
thing ; and if the disc be pressed round in clock-hand direction 
faster than is needed to keep its axis horizontal, it will move up. 
It may seem rather strange that the small portions of the disc 
momentarily about A and B should be able to move the whole disc 
round, seeing that it offers just as much resistance to being moved 
round as it does to falling, or any other movement that alters the 
direction of the plane of rotation; but it must be remembered that 
the disc revolves at a great rate, particles at A and B succeeding 
each other with excessive rapidity, while the movement round the 
vertical support is quite slow, 20,000 or 30,000 rotations of the disc 
taking place to one revolution round the pillar. 

In speaking of A and B maintaining their motions in the same 
plane, I mean for the short time in each rotation of the disc that 








they occupy in passing a short arc about A and B. I hope I have 
made my meaning clear. If not I shall be glad to answer any 
definite query. WakKE, 


Whitehaven, June 13th. 


Srr,—It may serve to clear up the perplexities of some of your 
correspondents if I say that it is not necessary that a gyroscope 
disc should move in a circle. Indeed, it only goes round the 
central point because it is constrained to do so by the radial arm. 
The running of a top up and down a sword, as pointed out by one 
of your correspondents, proves this. It can easily be demonstrated 
with Mr. Sharp’s bicycle wheel. If the whole axis is permitted 
to move forward, the wheel will not chop. Hus. 

Westminster, June 14th. 


AERIAL NAVIGATION. 


Sir,—In the Century Magazine for October, 1891, is pub- 
lished a very interesting account, by Mr. Hiram S. Maxim, of his 
experiments with an apparatus intended to be applied in the 
navigation of the air. The apparatus consisted essentially of a 
large thin plane placed at a slight inclination to the horizontal, the 
front edge being highest. The plane was attached to the outer end 
of a long horizontal arm which could rotate around its inner end as 
a fulcrum, carrying the plane with it, and underneath the latter, 
but independent of it, was fixed to the arm a screw propeller to 
which rapid rotation could be imparted. The plane was held by 
means of levers and wires leading to recording devices which regis- 
tered any upward pressure and movement of the plane, whilst the 
revolutions of the propeller and of the arm, as well as the power 
required, were also noted. The apparatus was carefully designed, 
and the experiments were carried out by competent parties, the 
object being to ascertain the amount of power required for raising 
practicable weights, supported only by the reaction of the air on 
the under surface of the inclined plane when travelling at given 
velocities. The result has convinced Mr. Maxim that the power 
developed is well within the limit of weight that can be given to a 
carefully designed motor, and he accordingly concludes that it will 
not be long before flying apparatus of practicable size will be con- 
structed on this system. Many minor points and details, of 
course, remain yet to be considered, but Mr. Maxim gives it as his 
deliberate opinion that aérial navigation will be found possible only 
with the aid of the aéroplane. 

Assuming that inflated balloons are not to be employed for the 
pu of counteracting gravity, this opinion may be acquiesced 
in, but in that case it must be feared that real aérial navigation 
will yet be very far from accomplishment. It is not a mere ques- 
tion of rising into the air, but also, and principally, that of 
directing the flight of the apparatus, in which sense the system 
does not seem to indicate as yet any advantages over a balloon. 
If an inclined plane isto be made to float by the reaction of the air 
on its under surface, it requires to be propelled through the elastic 
medium at very great initial speed, which must be maintained 
throughout its flight. Mr. Maxim’s experiments were carried out 
at speeds ranging, roughly speaking, at from thirty t> sixty miles 
per hour, and as he found the apparatus to work most economically 
at the higher speeds, it follows that in future developments the 
higher speeds will be aimed at rather than the lower. 

The imagination is appalled in thinking of an apparatus rushing 
about at an elevation of a few hundred feet at a rate of forty or 
fifty miles an hour ; not with the intention of arriving at any par- 
ticular place, but for the purpose only of maintaining itself in the 
air. This reminds one of the veracious history of Schnitzeal’s 
‘* philosopede.” Mr. Maxim does not propose to carry passengers at 
the first start, but intends the apparatus to be used primarily for 
warlike purposes—such as making observations on an enemy’s 
position, dropping explosive bombs on his forts and ships, and the 
like, But it is not stated how valuable observations are to be made 
when travelling at such speed overhead, nor how any aim is to be 
taken at the point attacked. 

Under these circumstances it would seem only reasonable to 
suggest—if indeed the long-wished-for powerful motor of extreme 
lightness has at last been found—that it would be more practicable 
to employ it in navigating and directing a moderate-sized balloon, 
than in ray ae | an aéroplane. A balloon can be hardly less 
manageable than the plane ; more especially if its bulk is reduced 
so as to only partially balance the load, and the rising is accom- 
plished by the direct {wary of part of the motive-power to 
the purpose of driving horizontal propellers. This would assimi- 
late the action of aérial ao to that performed by 
birds in their flight, about which something more will be said 





later on. Nor is a balloon, if only it be built of sufficient 


a 
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strength, apparently more susceptible to danger j; 
atmosphere Ee which it is suspended than the ateeplane. ™ 
safety of the latter principally must depend upon the accurate 
maintenance of the angle which the plane subtends with th, 
horizon. The least alteration of the angle influences the carrying. 
power of the whole at a given speed ; and as it will be almost 
impossible to prevent considerable oscillations of the apparatus jn 
an agitated atmosphere, it will require the display of t 
ingenuity and anxious care to maintain the — undeviatingly gt 
the required angle. The effect of a slight change in that reg; 

at a critical moment, might lead to a dangerous reduction in 
carrying-power, and to the consequent return to the ground of the 
whole apparatus, with much greater precipitancy than had been 
contemplated. 

The desire to navigate the air, or to fly, has attracted the 
human mind in very early times, as we know from the pretty fable 
of Icarus; but it never took quite so strong a hold upon the 
—— as since the time when—in 1783—Montgolfier with hi 
fire balloon first rose into the sky at Paris, to the height of a few 
hundred feet. It is true he came down again in a few miny 
when the fire had burned itself out, but he had travelled a fey 
hundred yards during that time, aided by a gentle wind, and hag 
proved the thing practicable. He was followed by Pilatre, Charles 
Green, and many more; and though the various efforts which 
followed were only of a spasmodic kind, the idea was neyor 
allowed to go to sleep again. In our own times the names of 
Glaisher, Nadar, and Tately Renard and Krebs, are well-known 
in that direction, and ballooning as such has been brought to con. 
siderable perfection; whilst the question of controllable balloons, 
embodying the power of directing the balloon independently of 
the motion of the air, has been also given great attention to by 
Tissandier and others, 

But the object sought for with the latest investigations is the 
power of navigating the air by means of wings or other propelling 
mechanism alone, without the aid f a bulk of less specific gravity 
than the air. Ihe question then is that of veritable flying, and in 
order properly to understand the problem that has to be solved, 
it becomes desirable to consider the actions and peculiarities of 
those animals which are endowed by nature with the power of 
flying. 

_ may be divided into two principal classes—the insects and 
the birds, Of the former two types may again be distinguished, 
those of the bee and kindred kinds, with wings of moderate size, 
moved by the insect at very great speed; and the butterflies, 
which have large wings, to which is imparted less violent motion, 
The bee insects are of slight specific gravity in comparison with 
the air, and their bodies can therefore sustained floating with- 
out any violent effort. As they move the wings with very great 
velocity—so great in fact that their vibrations cause a humming 
note to be produced in flying, it is not difficult to understand that 
the reaction on the air, taken in conjunction with the light weight 
to be carried, should be sufficient to enable the insect to fly. 

Butterflies are of equally light build, and though their wings 
move at considerably less speed, these are so large in comparison 
with the body, that again the power of flying does not appear 
inexplicable, and can be accounted for by taking into caloubtien 
the surfaces of the wings, the speed, and the weight which has to 
be moved. It is altogether different, however, with the birds, 
These are generally of nearly the full weight of other flesh-bearing 
animals, their wings are of very moderate size compared with the 
weight and surface of the body, and the movement of the wings 
is very slow indeed. All calculations that have been carried out in 
this direction, by taking into account the reaction of the air on 
surfaces moving through and against it at given speeds, have 
hitherto failed to elucidate the question of the power which birds 
possess of raising and sustaining themselves in the air. 

It is a well-ascertained fact, and easily witnessed, that most 
birds can sustain their bodies floating with a hardly perceptible 
motion of wing, and that when moving forward from place to 
place the wing movement is so slow, especially with large birds, 
that the number of reciprocations performed in a given time can 
readily be counted by an observer. The matter, therefore, 

resents itself thus: that the very light animals (those which are 
Lely heavier than the medium through which they move) exert 
their full muscular power in the act of volition, whereas those 
which are of considerable specific gravity require scarcely any 
effort for so doing. 

That, nevertheless, some special and energetic action or 
manipulation must take place, even in the case of birds, is clear 
from the ease and speed with which they can descend when no 
longer exercising those functions. A hawk furls its wings and 
comes down on its prey from a great height with the velocity of a 
falling stone, and similarly a bird shot whilst on the wing descends 
like any other inanimate object without any noticeable retardation, 
although its wings may remain fully or partly extended al] the 
time. 

We see, then, that according to all existing knowledge on the 
subject the surface of a bird’s wings in itself cannot be con- 
sidered of sufficient extent for obtaining the 'y resistance 
in the atmosphere when moving at observed speeds so as to account 
for a bird's power of flying. It is, nevertheless, a fact that the 
wing does lay hold on the atmosphere, even at very leisurely 
speed, as can be noticed on observing, for instance, the flight of 
rooks when following the plough ina field. A bird may be seen 
rising some 3ft. or 4ft. from the ground, then skimming along in a 
straight horizontal line some 100 yards, and never at any time 
making more than perhaps fifty strokes per minute with its wings. 
If standing in the line of flight, the observer will readily notice 
that on each down stroke the tips of the wings are bent well back, 
thereby proving that they encounter actual resistance at even the 
slow speed mentioned. Here, then, we have a fact that at once 
claims our attention, and points to the possession by birds of some 
special organism enabling them to create on the spot the desired 
resistance by the movement of their wings, : 

If, now, we compare the birds again with the other flying 
animals, we find that they differ from them in a very marked 
degree, inasmuch as their wings do not consist of plain surfaces 
only, but are, on the contrary, composed of a number of parts, the 
feathers overlying each other in a peculiar manner, and that more- 
over the bodies of birds are incased in a covering composed of 
similar parts throughout, of singular texture and construction. It 
is reasonable to suppose that this unique covering of feathers for 
the body as well as for the wings may have something to do with 
the bird’s power of floating in the air, and with the slight exertion 
required for translation from place to place. It is singular that 
this special peculiarity in the equipment of birds should have been 
so little taken notice of in investigations relating to their power of 
flying. True, that birds fly by means of their wings is a very 
ordinary explanation, but the word wing is here always meant to 
apply to the whole surface rather than to its component parts, and 
does not particularise the construction of that surface nor note the 
covering of the body, whereas it is probable that the latter bears 
a very important part in the function of flying. 

Nature has a special use for everything, nor does it produce 
anything without good cause, and thus we find that ifferent 
animals are suoviden with different organs and appliances according 
to their various modes of living. The fact is too obvious to require 
illustration. Let us inquire, therefore, into the reasons that ma; 
have led to cause birds, above all animals, to be covered wit 
feathers. 

The functions of the covering for animals which have to pass 
rapidly through the air may, for ordinary pu , be considered 
under three heads, viz., protection to the body, retention of animal 
heat, and smoothness of outer surface. In regard to the first, it may 
be admitted that feathers form a somewhat harder and more impene- 
trable covering than do hair or wool, but as birds live very much 
like other warm-blooded animals, and are not exposed to any 
special danger from impact with bodies harder than themselves, it 
can hardly be supposed that their covering was given them for that 








special purpose. The next point, that of warmth, can have had 
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to do with it, for in the first place we know that tropical 
ail sre covered with feathers equally with thoso that liv in the 
artic regions, and further, we find that hair, fur, or wool is amply 
sufficient for that purpose with all other animals, The last 
function, that of smoothness of outer surface, is no doubt well 
served by the shape and construction of the feathers, but we are 
also aware that other animals, which require the same advantages, 
are covered only with scales or fur, or some smooth hard substances 
to produce that effect, and a covering of feathers would again not 
pear aD absolute necessity for this purpose. This, then, exhausts 
Po list of causes met with in the ordinary life of animals which 
could have been conducive to the creation of feathers, and we are 
driven to the conclusion that they must owe their existence to 
some special quality or requirement of the bird alone amongst the 
animals, which no doubt is the power of rising into the air. 

This premised, it follows that the covering of feathers must be 

d to take an active part in the act of volition, a suppositi 
which is strengthened not only by the fact that no other animal 
has such a covering, but still further, by the very significant point 
that the few birds which are without a covering of that special 
structure also lack the power of flying. And in further corrobora- 
tion of this view it becomes only necessary to carefully examine 
the shape and construction of feathers, to be convinced that they 
must have been designed for something very different to the 
merely passive function of serving as a covering to the body. 

The feather is primarily composed of a tapering stalk of very 
light but strong and elastic structure, which is held to the bod 
by muscles that can impart to it angular motion when required. 

e stalk is four-sided in section, of which the upper and under 
surfaces are smooth and hard, whilst the sides are more pliable. 
From the latter protrude a la number of thin long blades, 
closely ranged, at a slight angle to the axis of the stalk in their 
longitudinal direction, but nearly rectangular to it in the direction 








; STALK 


of their width. These blades are stiff but elastic, and the upper 
and lower edges, particularly those of the wing feathers, carry 
serrated fringes any | at opposite sides, all those at the upper 
edge projecting in one direction and at the lower edge in the 
opposite. All fringes are of a length to reach over the edges of 
te next blades, and it may be conjectured that the object of the 
whole arrangement is not only to ely increase the surface of 
each feather, but also to enable the air to be drawn in and to be 
expelled with great velocity. It may be assumed that the blades 
receive an angular or oscillating motion, causing the upper fringes 
to act as inlet valves for the admission of air, and the lower as exit 
valves, through which it is expelled forcibly over the whole surface 
of each feather. The motion would probably be created automati- 
cally or involuntarily in the act of fiving, taking place simultaneously 
over the whole extent of a bird’s y at the time, and causing a 
reaction on the underlying air of sufficient amount to ceunter- 
balance the action of gravity. The power thus obtained 
would be nearly sufficient for carrying the weight of the 
bird, leaving the wings free for the work of actual propulsion 
through the air, and for directing the flight. Thus, the action of 
a soaring bird, which lies steadily on the air without any observ- 
able motion of wing—a performance which has hitherto eluded all 
reasonable explanation—would be accounted for and receive almost 
certain corroboration from the fact that the same bird, if shot at 
that moment, will at once come down like a stone, The power 
sustaining the vibratory motion of the feathering blades being 
gone, the reaction on the air ceases, and the air itself will no longer 
sustain the body. Another corroboration of this proposition is had 
if the wing of a dead bird be rapidly moved through the air. It 
has been stated that in the act of flying the tips of the wings of a 
rook are observed to bend back considerably on the down-stroke; 
but no such bending will be experienced if the wing of a dead rook 
is moved at the same speed through the air, either by hand or by 
mechanical means. There being no local vibratory motion of the 
feathers, the resistance of the air to the plain surface is insufficient 
for the purpose. 

It may be difficult to prove the correctness of this assumption of 
local vibratory motion by actual observation of live birds. Never- 
theless, an experiment might be made which would go far to prove 
or to disprove the proposition. We know that a bird can be robbed 
of the power of fiying by cutting off the tips of its wings. The 
a now is to leave the wings and tail feathers untouched, 

ut to shear or clip all the other feathers which form the covering 
of the bird’s body. If its power of flying should then be lost or 
have diminished to a considerable extent, the theory may be con- 
sidered as strongly corroborated. The bird will not be hurt or 
injured through the clipping, but it will be necessary to take one 
precaution on making the experiment. Most healthy birds can 
carry some weight when flying, in addition to their own weight, 
and they may therefore be able to fly even after clipping. The 
bird should, therefore, before clipping, be weighted sufficiently to 
enable it only just to rise or to notably accelerate its descent when 
thrown up, After clipping, the difference in the weight carried 


will then constitute a fairly accurate measure of the power pos- 
: b _ covering feathers. Jos, BERNAYS, 
une 6th. 


S1r,—In your article on ‘‘ Aérial Navigation,” May 20th, you 
state that no boat can sail right in the wind’s eye. Now, if a boat 
sailing close-hauled have a current on her lee bow perpendicular to 
the wind’s own direction, and in strength equal to own velocity 
multiplied by the sine of the angle between her course and the 
wind, she will most certainly move dead against the wind. 
Whether this be sailing ‘‘in the wind’s eye” or not I leave an 
open question. It certainly will by some be compared to a bird’s 
flight — the wind, the current’s place being taken by gravity. 
Still, I have not mentioned the above fact as an additional proof of 
the real or supposed analogy between a flying bird and a sailing 
boat, which I consider only apparent and altogether misleading, 
for the element of lateral resistance is wanting in the former. A 
flying bird could, if at all, only be compared to a fish having the 
specific gravity, say, of cast iron, and swimming in a river or 
current. All explanations of the flight and soaring of birds based 
on the performances of sailing boats must, therefore, be wrong 


from the ve: inning. 
Brindisi, ay Si ne H. Lxrvrowp. 
[The lateral resistance supplied by the water to the boat is the 


car a)" vertical resistance supplied by gravity to the 





ELECTRIC LOCOMOTIVES, 


Sir,—In your issue of June 2nd you were good enough to publish 
& correction of a passage in the new edition of my ‘‘ Dynamo- 


Electric Machinery.” I desire to supplement this by saying that decided to make a radical change, and to-day it is claimed that 


the statement that the electric locomotives supplied by Messrs, 
Mather and Platt for working the City and South & 


“are now being replaced” by others, is not only technical 


inaccurate, but altogether incorrect ; and to express my regret district meeting of the Association of Munici 
M nm caused to 

essrs, Mather and Platt by such statement. 1 now learn from 
Messrs, Mather and Platt that the rolling stock of the Electric 


that inconvenience and annoyance should have 


locomotive, which is being constructed by them. 
June 14th, SyLvanus P, THOMPSON. 


ENGINEERING SALARIES IN INDIA. 


SIr,—I see in the papers that the Assam-Bengal Railway about | Drainage,” by Mr. 


to ba started will 


ndon ne 
y 


Railway is about to be increased by the addition of another 


which can produce silver at a price which will make the value of 
the rupee sevenpence, ; 

The rupee is now 1s, 3}d., and it cannot be too widely known 
to all who intend to take up an Indian appointment that they will 
be paid in what is very little better than an inconvertible paper 
currency, but will have to pay in sterling, and that if they are 
married the whole of their pay will not cover a modest remittance 
for the support of their family, who will have to join them in 
India and live upon the rice, and clothe themselves with the 
modest waist-cloth of the country. 

Any man now in England who engages on a rupee salary is 
simply a fool. Let him demand the same terms as his English 
employers. He will find all the officials at the India-office, and all 
the directors and clerks of public Indian companies paid in 
sterling, while his pay alone is a vanishing quantity. 

Calcutta, May Oth. AN INDIAN ENGINEER, 


GARROOD’S CULTIVATOR OR PULVERISER. 


S1r,—I send herewith a tracing of a new form of cultivator or 
pulveriser, which I think will interest many of your agricultural 
engineering readers. It consists of a frame carrying a series of 


revolving convoluted coulters, producing perfect comminution of 
the soil—preparing the seed-bed in one operation—attached to 
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the ordinary farmer’s traction engine, and easily disconnected 
when not required, and applicable to any number of coulters to 
suit the requirements of small or large occupations. 

South Lodge, Forest-hill. CHARLES GARROOD, C.E. 


CYLINDER CONDENSATION. 


Srr,—In your article on the influence of steam jackets you say, 
‘* As good a result might be got by turning high-pressure steam 
direct into the low-pressure cylinder, provided its introduction 
were properly managed. It should be admitted in small quantity 
by a suitable valve, just at the time the crank is nearing the 
centre, to heat-up the piston face and cylinder cover.” Which 
end would you admit it at? if at the end the piston is at it would 
only heat-up the piston and cover, whereas a jacket heats the whole 
cylinder, and cover also if it is jacketted. If steam were admitted 
at the other end it would be driven out with the exhaust, perhaps 
before it had time to heat the cylinder; also any water which 
might be formed would be formed in the cylinder, whereas if in 
the jacket it does not come in contact—direct—with the expand- 
ing steam. Duncan A. MORTON. 

Errol Works, Perthshire, June 13th. 

[The piston and cover and the ports supply the principal con- 
densing surface, and it is to raise their temperature that steam 
might be employed as suggested.—Ep, E.] 








THE ASSOCIATION OF MUNICIPAL AND COUNTY 
ENGINEERS. 


WHEN the town of Peterborough was incorporated in 1874, 
previous to which it was governed by Improvement Commissioners, 
the newly formed authority found the sanitary arrangements and 
the water supply in a deplorable condition. The water supply was 
obtained from wells located in close proximity to pos ny &e., 
whilst the sewage ran into the river Nene. The Town Council 


Peterborough has one of the best water supplies in the country, 
and also an excellent system of dealing with the sewage. As the 
deputy mayor pointed out on the 11th inst., at the eastern counties 
1 and County 
Engineers, even the most critical expert could not fail to be satisfied 
with the supply of water, which he regarded as inexhaustible. 

The members of the Associati of which Mr. T. De Courcy 
Meade ad 2 ne had mustered in fairly-good numbers, had 
assembled to hear and discuss three papers, and to visit the sewage 
farm. Pg oe rend were, ‘‘ Municipal Work in Peterborough,” by 
Mr. J. W. Walshaw, the borough surveyor; ‘The Water Supply 
of Peterborough,” by Mr. J. G. Gill, A.M. Inst. C.E., waterworks 
engineer to the Corporation; and “The Shone System of Town 
. I, Shone, As rds the first paper, it 
‘own Council ed in 





sewers are laid in a straight line, with manholes at junc- 

tions and regular intervals. The inclinations are fairly good, 

and ventilation is provided by open manholes at street 

levels. The sewers are flushed by means of wooden discs placed 

in the block on the outlet side of the manhole, and allowed to 

remain there until the water, which is run in from the town mains 

at various points, rises to a considerable height; the disc is sud- 

denly withdrawn and a good flush obtained. In addition to this, 

a large quantity of water which is not held up is passed into the 

sewers, Offensive smells are in some cases prevented by cast iron 

shafts of from 4in. to 6in. in diameter, erected against buildings 

and trees. This object is, however, not attained where the 

shafts are more than ten or twelve yards distant. The sewage 

is treated by broad irrigation on a farm covering 300 acres, 

about half a mile from the borough boundary. The sewage 

reaches the farm by gravitation, but that portion from the 

low-lying districts has on arrival there to be pumped into the 

straining tanks, of which there are two. These are emptied every 

three weeks, and the mud is thrown into pits having earth sides 

soas to dry. The sewage passes through the farm in open concrete 

conduits, and is distributed upon the land by slackers having 

sliding doors. Without allowing for interest on capital borrowed, 

there was a net profit on last year’s farming operations of over 
£100. Among other things cultivated may be mentioned wheat, 

oats, beans, mangolds, potatoes, willows, &c., whilst a portion of 
the farm is let for grazing pu: The paper then referred to 
the road and footways, and concluded by the remark that although 
the town could not be congratulated upon the character of its 
municipal buildings, all its money had been expended on more 
urgent matters. 

In the course of the paper on the water supply of Peterborough, 
the author pointed out that within six months of the date of the 
charter of incorporation instructions were given for the prepara- 
tion of schemes for both the drainage and the water supply. The 
latter has now been in operation for thirteen years, having been 
opened in 1879. The water is drawn from wells sunk in a piece 
of land adjoining a branch of the Great Northern Railway, in the 
parish of Wilsthorpe, Lincolnshire, about three miles from Bourne, 
and fourteen miles from Peterborough. The original well from 
which the water is pumped is 5ft. 6in. in diameter, lined with 
cast iron cylinders. When the yield from this well became 
inadequate for the supply of the borough, three 6in. wells were 
sunk, one in 1888, and from which the water is discharged into the 
original pump well. A stop valve is fixed at the top of each tube, 
and by this means the quantity of water drawn from the wells can 
be regulated according to the consumption in the town. The daily 
yield in November, 1888, was 2,166,246 gallons; last year the 
average for the year was 1,401,498 gallons a day. The pumps, 
which are of the bucket-and-plunger type, are four in number, and 
draw their water through two suction pipes, the two pumps on 
each engine being fed by the same pipe. e pumps deliver their 
water into the main delivery main, 18in. in diameter and fourteen 
miles long, and which conveys the water direct to the town, whilst 
the surplus over the consumption is accumulated in the reservoir. 
This latter is constructed on Obthorpe Hill, an elevation about seven 
furlongs from the pumping station, having a summit level of 160-2ft. 
above Ordnance Datum. The distributing mains are 33 miles long, 
varying in sizes from 4in. to 12in., and the district supplied com- 
prises several villages adjoining the main pipes or the boundaries 
of the borough. Excluding the daily supply of about 750,000 
gallons of water to the four railway companies, the daily consump- 
tion amounts to about 22 gallons a head for all purposes, or an 
average of, as already mentioned, 1,401,498 gallons. The paper 
dealing with the Shone system of town drainage contained nothing 
further than what is generally known of it. A discussion was 
taken on the three papers togeth After lunch a small party, 
about 10 per cent. of those who attended the meeting, visited the 
sewage farm. 














SOCIETY OF ENGINEERS. 


AT a meeting of the Society of Engineers held at the Town Hall, 
Westminster, on Monday evening, June 13th, 1892, Mr. Joseph 
William Wilson, jun., presideat, in the chair, a paper was read by 
Mr. Albert Wollheim on “‘ Foreign Sewage Precipitation Works.” 
In the introduction to his paper the author compared and traced 
the development of sewage precipitation works in this country and 
abroad, and stated that as yet there were only very few works of 
the kind in existence abroad. Then, taking for the first part of 
his subject the works of Germany, he reviewed and detailed the 
existing legislation for the prevention of river pollution. Unlike 
England, Germany possesses no statutory legislation for preventing 
the pollution of its watercourses. There are only in existence 
ministerial decrees, rescripts, and reports of scientific bodies. 

The most important precipitation works of Germany are those 
at Frankfort-on-the-Maine; population, 160,000. Ever since the 
year 1885, when the canal works and port were completed, the 
trade of the town has increased to an enormous extent, and a 
thorough system of sewerage and sewage disposal is therefore of 
the first importance to the town. The system of water-closets, 
drains, and sewers was commenced over thirty years ago under 
the late Mr. W. H. Lindley, and completed by his son, Mr. W. 
Lindley, the age city engineer, who has also designed the pre- 
cipitation works. These are situated on the left bank of the Maine, 
the sewage from the right bank being conveyed across by two 
wrought iron syphons, 2ft. 6in. diameter, with a total dis- 
charging capacity of 800,000 gallons per hour. The precipi- 
tation tanks are covered in, and will consist of two groups 
of six subdivisional tanks each, but only four subdivisions 
are as yet constructed. They are each 2/0ft. long by I7ft. 
average width, and 6ft. 10}in. average depth of water. Each 
subdivision holds one-quarter million gallons, and as the present 
daily dry weather flow is six million gallons, the existing tank 
capacity is 16 per cent. of the total daily flow. The whole volume 
gravitates to the works, and in dry weather overflows continuously 
at the outlet end. But as the high-water mark of the river is con- 
siderably above the ordinary water level in the tanks, special 
adjustable high-water dams have been provided at the tank outlets, 
which enables the sewage to be backed up in the tanks and sewers 
for some hours without, however, causing floodings in the town. 
During exceptionally heavy floods, when there is danger of backing 
up the sewage too high in the town, two powerful centrifugal 
pumps, with 20in. suctions can lift the effluent into the river, and 
thus keep down the tank water level. The sludge is pumped up 
periodically into sludge drying pits capable of holding an aggregate 
of one million gallons of liquid sludge. The precipitants used are 
lime and sulphate of alumina, and the quantities are adjusted by 
means of Lechner and Spohr’s patent automatic electric gauge, 
which continually transmits to the precipitant house, and records 
on a revolving drum the height of the sewage in a bay formed at 
the tank inlets where the chemicals join the sewage. 

In concluding his description of the Frankfort works the author 
drew attention to some important experiments carried out —— 
Lindley, bearing on the displacement of wate’ in tanks. ese 
tend to show that in the i ing sewage glides along the 
top; in winter it immediately falls to and glides along the bottom 
towards the outlet end. In both cases the body of water in the 
tank remains more or less undisturbed. To remedy this Mr. 
Lindley has devised a falling dam to be fixed in front of the outlet, 
which has the effect of deflecting and distributing the incoming 
stream throughout the tank. 

The Roeckner-Rothe system of circular upward flow tanks, as 
distinguished from the rectangular longitudinal system, was next 
described. The Roeckner- Rothe system has been somewhat 
simplified by Herr Kniebuehler, City Engineer of Dortmund. His 
pean are huge circular brick wells sunk into-the ground, the 
sewage being led into the conical bottom, where it deposits the 
sludge, the clarified effluent rising and overflowing continuously 
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disturbing the continuous working. A complete installation on 
this system is at work at Rotem 

The author concluded his paper with a brief résumé of what has 
been done in the United States to prevent river pollution. It 
would ns pd that the States with their vast area and innumerable 
rivers and streams carrying large volumes of water have not expe- 
rienced any difficulty from the discharge of raw sewage until a 
short time ago. The country is just now beginning to stir in the 
matter. This accounts for the fact that only three precipitation 
works have been constructed. The largest are those at Worcester, 
Massachusetts. 

In the Worcester Works, which were designed by Mr. Allen, the 
City Engineer, well-known English types have been followed, the 
tanks having been planned somewhat after the Coventry tanks. 
The tank walls are constructed of small rubble bedded in Portland 
cement, and faced with vitrified bricks, the copings being composed 
of granite chippings and cement. The chemicals used are lime and 
sulphate of alumina. Only a portion of the city drains to the 
works at present, the daily flow being about three million gallons. 
In this connection the author gave a table showing the number of 
gallons of water per head supplied to various towns throughout 
the States, from which it appears that 100 gallons per head is by 
no means an uncommon figure. An intimate acquaintance, he 
said, with American home and industrial life was necessary in 
order to comprehend how such high figures could be reached. 

The paper was well illustrated throughout by a large number of 
diagrams. 








AMERICAN ENGINEERING NEWS. 


Harlem River Bridge.—The City of New York is building 
another great bridge across the Harlem River to connect the high 
ground on both sides of the valley. The bridge proper will be a 
drawspan 410ft. long, on a centre pivct pier. It will be a through 
truss, with trusses 43ft. 6in. apart, 62}ft. deep at the middle 
panel, with nine panels of 21}ft. on each side of the middle panel. 
The clear headway of portals is 25ft. The turntable has sixty- 
four cast steel wheels. The roadway will be 40ft. wide, with two 
sidewalks 104}ft. wide. The floor will be of asphalte on concrete, 
resting upon buckle plates. The weight of the completed draw is 
about 2400 tons. The height above the river is about 28ft. The 
pivot and west piers will be sunk by the pneumatic process, with 
steel caissons. The eastern approach will consist of sixteen lattice 
girder spans of 83ft. each, connecting with an embankment between 
masonry retaining walls. The western approach is a steel viaduct 
1400ft. long, 60ft. high at its commencement, 48ft. high above 
Eighth-avenue, and 28ft. at the river, having a grade of 1 in 20. 
The spans are 43ft. long, with steel built-up columns 18in. square. 
Over Eighth-avenue will be a wide extension or plaza, with stair- 
ways to the elevated railway station underneath and to the street. 
The floor will be of concrete on buckle plates, with granite block 
paving for the roadway, and asphalte for the sidewalks. The 
bridge is at 155th-street, and the total cost of bridge and 
approaches will be about 2,000,000 dols. 

Hudson River Bridge.—There is considerable discussion just now 
over the two projects for a bridge across the Hudson River at New 
York. The most fevoured project is that of the North River 
Bridge Company, of which Mr. Gustav Lindenthal is the engineer, 
and which company has obtained the necessary rights from Con- 
gress, and has received the approval of its plans by the War 
Department. The New York and New Jersey Bridge Company 
operates under two old State charters, and is generally understood 
to desire to sell out to the sounder company. Congress has 
recently refused to pass an Act giving the New York and New 
Jersey Bridge Company the necessary power to cross navigable 
waters, and the city authorities are opposed to the scheme, while 
the location of the site is so far up town as to necessitate length 
appreaches and connections on both sides, and is likely to seriously 
depreciate the value of high-class real estate in that neighbourhood. 
The Lindenthal bridge will be down town, nearer the centre of 
the city, and more convenient for railway connections on the New 
Jersey side. The War Department requires a clear and unob- 
structed waterway, and the Lindenthal bridge is to have a span 
of over 2000ft. Theother company proposed to build piers a little 
way out, but this is not permissible, and it is said now to contem- 
plate a bridge with the modest span of 3200ft. Meanwhile the 
several railway companies are improving their steam ferry commu- 
nications. 

American Waterworks Association.—The annual meeting was held 
in New York in May, and was very successful. The association 
has a representation of about 10 per cent. of the waterworks in 
the United States, which number about 2000, and in this number 
are included many of the largest and most important works. 
Among the papers read were “The Waterworks of Brooklyn, 
N.Y.;” ‘“‘The Water Supply of Atlanta, Ga.,” a direct pumping 
system ; ‘‘ Who Should Do the Plumbing Work?” r ling 





Ship railway.—A ship railway is projected in Canada, from 
Toronto, on Lake Ontario, north to Collingwood, on Georgian Bay, 
a distance of sixty-six miles, Georgian Bay opens into Lake 
Huron, and the new route would avoid the passage through the 
St. Clair River, Lake Erie, and the canal at Niagara, to reach 
Lake Ontario. 








LAUNCHES AND TRIAL TRIPS. 





On Saturday, the 11th inst., Sir Raylton Dixon and Co. 
launched from their Cleveland dockyard, Middlesbrough, a steel 
screw steamer of the partial awning deck type, which has been 
built to the order of Messrs. Robinson Bros., of Whitby. Her 
principal dimensions are :—Length over all, 332ft. 9in.; beam, 41 ft. ; 
depth moulded, 24ft. Sbe has a deadweight capacity of over 
4500 tons, and will be fitted with engines by Messrs. Blair and Co., 
of Stockton, having cylinders 234in., 39in., and 64in., by 42in. As 
the vessel was leaving the ways she was named Duke of York, by 
Mrs. Robinson, of London. 

On Thursday, the 9th inst., the steamsbip Tricoupis, built by 
Sir Raylton Dixon and Co., at their No. 2 Dockyard, went for 
her official trial trip. This steamer has been constructed for 
Mr. P. G. Cicellis, of Marseilles, and will take Lloyd’s highest 
class. She is built of steel, and is of the partial-awning deck type. 
Her principal dimensions are :—Length over all, 305ft. 4in.; beam, 
40ft.; depth moulded, 20ft. 2in.; the deadweight carrying capacity 
being over 3300 tons, on a very light draught. The engines have 
been fitted by Messrs. Blair and Co., of Stockton, the cylinders 
being 22in., 36in., and 59in. by 39in. stroke, with g boiler 
power. The trial proved in every way satisfactory. 

Last week Messrs. W. Simons and Co. launched from their yard 
at Renfrew a sand-pump screw hopper dredger, to the order of the 
Russian Imperial Socsmaeh t has a capacity in its hopper to 
carry over 500 tons of dredgings. The hull is built of steel, and is 
divided into a number of watertight compartments by bulkheads 
carried up to the main deck. The ey oy J apparatus consists of 
a powerful centrifugal oe f and pipe to ge to 35ft. depth of 
water. It will be capable of loading the hopper with fully 500 tons 
of sand in an hour. At the bow and stern there are improved 
steam mooring winches ; also steam a for handling the 
lower end of the suction pipe. The builders’ patent slewing gear 
is provided, with which the suction pipe can be housed inboard 
when the vessel is steaming. The upper end of each pipe is 
furnished with a cushioning cylinder, which allows a fore-and-aft 
movement of about 5ft., and thereby minimises the risk of damage 
to the suction pipe and its connections when working in a seaway. 
Suitable towing gear is provided. The engines are of the com- 
pound condensing type, and have about 450 indicated horse-power. 
The vessel is lighted throughout with electricity, and suitable 
beating arrangements for cold weather have been provided in the 
cabins of the officers and crew. This dredger, like the one 
Messrs. Simons and Co. launched the previous week for the same 
am is intended for work at the new commercial] port of Libau, 

ussia. 

On Saturday, June llth, 1892, Furness, Withy, and Co., 
launched from their yard at Hartlepool a large steel screw 
steamer, built to the order of Messrs. Lunn and Maccoy, New- 
castle-on-Tyne. She is a fine type of a modern ‘0 boat, 
measuring over 320ft. in Jength, and built throughout of Siemens- 
Martin steel, with a large measurement and deadweight capacity, 
and built to the highest class at Lloyd’s. The vessel has a long 
raised quarter-deck, short poop, long bridge-house, and a top- 
gallant forcastle. The holds are fit with iron grain divisions, 
and all decks, deck erections, skylights, bulwarks, bulkheads, &c., 
are constructed of steel and iron. Cellular bottom fitted all fore 
and aft for water ballast. The greater portion of the plates are in 
24ft. lengths, making the structure of the ship very strong. Four 
steam winches, one donkey boiler, patent steam steering ¥ 
amidsbips, screw gear aft, direct steam patent windlass, stockless 
anchors, hauling into hawse pipes, and other modern appliances 
are fitted for the handy working of the vessel. The saloon and 
cabin providing accommodation for the captain, &c., is hand 1 
finished in polished hardwood, with painted panels, executed in an 
effective my by the staff of ladies employed by the firm. The 
steamer will be rigged as a two-masted fore-and-aft schooner, and 
has been constructed under the personal supervision of Mr. 
Maccoy. She will be fitted with triple expansion engines by 
Messrs. T. Richardson and Sons, Hartlepool. On leaving the 
ways she was named Birdoswald by Mrs. George Lunn. 

There was launched on Saturday from the shipyard of Messrs. 
Cumming and Ellis, Inverkeithing, a handsomely modelled sailing 
barque, named the Adelaide, of the following dimensions :—164ft. 
by 28ft. by 13ft. 2in., and which has been built to the order of 
Messrs. J.C. Peacock and Co., shipowners, Glasgow. The Adelaide 
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that it be done by the waterworks authorities at the expense of th 

consumer; ‘‘The Granting of Municipal Franchises for Water- 
works to Private Companies;” ‘‘ Reservoir Dams;” ‘‘ Distribution 
Mains and Fire Service;” ‘‘The Kansas City Water Supply;” 
‘* Protection of Exposed Pipes Crossing Bridges,” recommending 
a packing of oily waste in a wooden box covering the pipe; 
“Circumstances Affecting the Quality of a Water Supply;” 
‘Suggestions as to Water and Water Supplies;” ‘‘Gates on 
Force Mains;” ‘Water Supply of New Orleans;” ‘‘ Meter 
Rates,” suggesting a uniform rate for a given quantity and a lower 
rate for all above that quantity ; and ‘‘A Covered Reservoir.” 
Mr. Fteley, chief engineer of the New Croton Aqueduct, described 
the reservoirs and aqueducts for the water supply of New York. 
A memorial is to be presented to Congress petitioning that steps 
be taken to protect the water supplies cf the country from pollu- 
tioa by sewage, refuse from factories, Xc. 

Locomotives. —Driving wheels 7ft. in diameter are to be tried on 
engines hauling the Empire State express on the New York 
Central Railroad, which is the fastest train in the world. At first 
this train was hauled by engines having driving wheels 5ft. 8in. 
and 6ft. 6in. diameter, and the latter were found to be so much 
more satisfactory that the further increase is to be tried. The 
engines are all of the eight-wheel type, having four-coupled driving 
wheels and a four-wheeled leading truck or bogie. A curious 
engine for mot. tain service has been built by the Baldwin Loco- 
mctive Works for the Sinnemahoning Valley Railroad, in Pennsyl- 
vania, which has grades of 10 per cent., with curves of about 145ft. 
radius. The engine has a long frame, with side tanks and rear 
bunker, and is carried on twelve wheels, arranged in two six- 
wheeled, swivelling, driving trucks or bogies, one under the boiler 
and the other under the bunker. Each truck has its own cylin- 
ders, of the Vauclain four-cylinder compound system, those for the 
rear truck being placed at the end of the frames, and those for 
the forward truck being just in front of the fire-box. The cylinders 
are Shin. by 18in. and 16in. by 18in. for high and low-pressure 
respectively. The wheels are 40in. diameter, with a truck wheel- 
base of 7ft. 6in. and a total wheel base of 27ft. 6in. The weight is 
about 150,000 1b., or 12,5001b. per wheel. The engine has steam 
brakes on the driving wheels, and the Lechatelier water brake. 
The steam connections to the trucks are made by flexible joints. 

Ericsson’s submarine gun.—The United States Torpedo Board has 
been making experiments with the submarine gun invented by the 
late Captain Ericsson, and whose boat, fitted with this gun, has 
recently been completed. The boat is named the Destroyer, and 
is owned by the Ericsson Coast Defence Company. The was 
charged with 251b. of sphero-hexagonal powder, and fi cigar- 
shaped projectiles, fitted with sharp knives for cutting the nets. 
The most singular result of the experiments was the very erratic 
course of the projectiles, rising and sinking and darting from right 
to left without following any apparent lar course. In some 
cases it jumped clean out of the water, and in others apparently 
dived so deep as to pass under the net. The muzzle of the gun is 
in the bow of the boat, about 7ft. below the water line. 





is intended for trading in the East Indies, and the _ require- 
ments of this trade have been fully attended to in her case. She 
has been built to class 100 Al at Lloyd’s, special survey, and the 


—— 
———— 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
THE proximity of the General Election operates to 
unsettle business, and until this is war ee is on — : 
probability of trade being once again in a steady condition, "™” 

The my mee wae B close of the quarter is another feature of th 
present position which tends to restrict transactions, . 

Consumers at date are satisfying only their immediate 
ments. They anticipate that prices will, be lower before ver 
The resumption of the production of coal and of the many 
of iron and steel, in the North, will probably, they argue, lead “4 
a lower range of values than has prevailed Ss some time past, it 
being expected that the production will soon become in excese of 
demand. The influence of such a state of affairs would local 
traders aver, be quickly felt in the Midlands. : 

Sellers, on the other hand, do not favour any such ideas, Con. 
sumption has, they point out, been checked for a considerable 
time past, and the increased efforts of the coal and iron producers 
will not, in their opinion, be more than sufficient to meet require. 
ments. They urge that they cannot afford to accept lower rates 
and that with the iikelihood of foreign demand ere long improving, 
a strong effort will be made to maintain quotations, F 

Under these circumstances deliveries in connection with old 
contracts are proceeding larly, but not much new business jg 
coming to hand, and this only for the satisfaction of early wants 
buyers being apparently desirous of feeling their way before com. 
mitting themselves to heavy renewals. 

The distress amongst the ironworkers of Wolverhampton and its 
neighbourhood, of which so much was heard a short time ago, has 
now to a great extent subsided, and the temporary relief com. 
mittee which was formed to meet the onenseney is considering the 
advisability of dissolving at an early date. The attention which 
has been directed to the matter, however, has not been without 
good results, for in addition to the temporary assistance afforded 
to the unemployed, an organisation has been formed, known as a 
—_ relief committee, which should in future times of trade 
oe be found valuable in a large manufacturing centre like 

is, 

The list houses are fairly well engaged, and some of them havo 
Government work in hand. They quote marked bars £8, and 
second grade sorts about £7. Merchant bars are in tolerably good 
demand at £6 15s., whilst common sorts are abundant at £5 2s, 6d, 
and upwards, 

In the galvanised iron department complaint continues to be 
made by some makers jof the competition of Continental mano- 
facturers in some of our foreign markets, There are instances in 
which some of our Continental competitors are imitating the 
examples of Midland makers and employing patent processes to 
cheapen the cost of production. This is a policy which it is feared 
will still further increase trade rivalry. Quotations remain on the 
basis of £11 10s. for 24-gauge f.o.b. Liverpool in bundles. Some 
firms report satisfactorily of the Australian demand, and the call 
from South America also continues, for some brands, to improve, 

Plain sheets are being rolled in somewhat limited quantities, 
doubles being the gauge mostly in demand. These are quoted £7 
to £7 5s.; singles are obtainable at about £6 17s. 6d., and lattens 
average about £8. Working up sheets for local manufacturers are 
in better demand than those for roofing purposes. 

The United States demand for baling hoops is fairly good, and 
various classes of strip are also being rolled, but in somewhat 
limited quantities. ay = are quoted £6 12s. 6d., and gas tube 
2 es ee ow os #8 te 6d. 

ith regard to crude iron, it may be said that the blast furnaces 
are making a moderate output, and some of the producers are 
feeling that the temporary advantage is ing away which they 
gained in certain directions by the northern furnaces being idle, 
On the other hand, the re-start of the finished iron and stee! works 
in the North has brought with it a resumption in the buying of 
Staffordshire and Midland pigs, so that on the whole the blast 
furnace owners hereabouts are the better for the Durham settle 
ment. 

Quotations of Staffordshire makers remain about 62s, 6d, for 
all-mine hot blast, 44s, to 45s. for part-mines, and 36s, 6d. upwards 
for cinder sorts. 

For Midland pigs Lincolnshire agents ask 47s., Northamptons 
44s., and Derbyshires about 43s, 

Coal is in rather better demand than of late for manufacturing 
sorts, but household descriptions are quiet, and with regard to 
both sorts there is a tendency to greater ease in prices. 

The engineering trades are in a fairly active condition, and 
several new machines have lately been designed by local firms in 
connection with metal stamping and punching. 

Local traders appreciate the efforts of Sir Alfred Hickman with 

to the saliang rates question, as shown in his letter this 
week dispatched to the Board of Trade containing a short 
stat t of the points which the deputation of freighters and 


uire- 
‘ong, 
actu 





Board of Trade requirements have also been fully plied with 
in all respects. Externally the vessel presents a very handsome 
appearance, having long cut-water stem and elliptical stern, and 
being built on very fine lines should develope good sailing —< 
ties. With Lloyd’s freeboard she will carry about 650 tons dead- 
weight cargo. The decks are all of first quality yellow pine, and 
all deck fittings are of teak. The anchors are worked by one of 
Emerson and Walker’s patent capstan windlasses, and a crane has 
been substituted for the usual cat and fish davits for bringing the 
anchors aboard. Screw steering gear aft bas been supplied by 
Messrs. Hastie and Co., of Greenock. Patent wheel pumps are 
also fitted amidships, and fresh water tanks having a capacity of 
1400 gallons, mem with brass hand pump fitted on top of fife rail. 
The vesselis barque-rigged, the lower masts, yards, and bowsprit being 
of steel; all the rigging is of the best galvanised steel wire, set up 
by patent screws, while patent blocks have been fitted to the more 
important parts of the running gear for ease in working. A steel 
deck-house forward, neatly tiled out, contains the cooking range, 
which is of the most;improved description. The front of the poop 
deck is carried forward to form a verandah, and winding stairs of 
teak have been fitted on either side for access to poop or main 
decks. Accommodation under the poop has been provided for the 
captain and officers of the ship, also for several ngers. The 
saloon is handsomely fitted up in polished wainscot oak, with fluted 
teak wood pilasters and mouldings, the ceiling being finished in 
flat white with mouldings picked out in gold and colour. At the 
forward end is fitted a neat tiled fireplace, with large ornamental 
mirror and clock above, while at the after end a sideboard with 
marble top has been fitted on either side, with sofa between. A 
large teak wood dome skylight and companion combined is fitted 
over the saloon, the inside of skylight being neatly decorated to 
correspond with the finish of ceiling. All the sofas are upholstered 
in best crimson velvet, the floor being covered with Brussels 
carpets. The various other rooms under the poop are neatly fitted 
up and provided with all conveniences for comfort. Bath and 
water-closet on the most improved type are also supplied, and 
generally the whole accommodation is completed in every — 
in a superior manner. The crew is berthed under the topgallant 
forecastle, the space being fitted up as usual with berths, seats, 
lockers, &c., and all neatly finished and painted. During her con- 
struction the vessel has been under the supervision of Captain 
Pattie ; Captain Walker, who takes command of the Adelaide on 
completion, being also in attendance. As the vessel left the ways 
she was named by Mrs. Dougherty, of Gourdiehill, Perthshire. 











NavaL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Assistant Engineers, David J. 
Carruthers, to the Sappho, and E, 8, Silk, to the Retribution, to 
date June 11th 





others desired to bring under the notice of the Board at the 
interview with Sir Michael Hicks-Beach on Monday. Traders do 
not object to the operation of the new rates being postponed 
until the beginning of next year, instead of coming into force this 
August, «« provided that there is an honourable understanding cn 
the of the railway companies :—(a) That they will allow all 
special rates, rebates, and allowances now in force to continue 
until the new schedules are adopted ; (+) that in cases where it 
can be shown that contracts have been entered into on the faith of 
the new schedules coming into force on August lst, the railway 
companies will charge rates not exceeding those provided in the 
new schedules,” 

The matter is of considerable concern to Midland manufacturers, 
for it is customary, in the iron and coal and other important 
industries, to make contracts extending over twelve months or 
more, and the difference between a high and a low railway rate 
may often make what would be a fairly profitable contract into a 
losing one. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester.—During the past week business has been only £0 
partially getting back into its ordinary course after the holidays 
that it is still difficult to form any very definite estimate of the 
actual condition of trade. Engineering and many of the ironworks 
have been closed for an entire week, and at many of the collieries 
operations were not fully resumed until Wednesday, whilst busi- 
ness operations have also been ree ger | in more or less general 
abeyance. As regards raw material, both in iron and steel, prices 
for anything like immediate delivery remain very strong, and in 
some instances there has been a slight hardening ; but the outlook 
for the future continues unsatisfactory. Buyers, who evidently do 
not believe in the permanence of present prices, hold back from 
placing orders for anything beyond the most —— requirements, 
and for forward delivery there is a decided want of firmness; and 
merchants in some instances are prepared to book forward at con- 
siderably under present current quotations. 

The Manchester Iron Exchange on Tuesday was only moderately 
attended, and business had scarcely got into its ordinary course 
again after the holidays, with the result that there was very little 
doing to really test prices. For pig iron only a very limited inquiry 
was reported, buyers for the most part holding back in the expec- 
tation of lower prices; but for pe egw d like prompt delivery, 
quotations were generally firm at fully late rates, with an upward 
tendency in some instances. Lancashire makers still quote on the 
basis of 44s, 6d. for forge to 45s. 6d. for foundry, less 24, delivered 

ual to Manchester, "But are doing no business of any weight. 
With regard to district brands, some of the makers are still practi- 
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cally out of the market, and where they are prepared to sell prices 
are decidedly hardening, For a equal to Manchester the 
minimum quotations are about 43s, 6d. to 44s, 6d. for forge, and 
45s, 6d. for foundry ; Lincolnshire, with good brands of oe gy 
averaging 45s, and 6d. for forge, to 48s, 6d. and 49s, for 
foundry, less 24. Outside brands are very strong as regards 
Middlesbrough, with advances upon recent prices quoted in. some 
instances, but weak and irregular as regards Scotch ; good-named 
foundry brands of Middlesbrough are not quoted under 50s. 4d. to 
50s. 104., net for prompt delivery equal to Manchester ; 
although for forward delivery, something under these figures would 
be taken. In Scotch iron merchants are offering at low figures, 
Govan being obtainable at 44s. 6d., Carnbroe at about 45s, 6d., and 

linton at about 47s, 3d., net prompt cash, delivered at the Lanca- 
shire ports ; although makers are asking more than this, and for 
Glengarnock are quoting 49s, 6d., net, delivered. 

In manufactured iron there is no very material change to notice, 
business continuing of a merest hand-to-mouth character, which is 
barely keeping forges employed. Makers, however, assert that 

rices already are so unremunerative that they are in no position 
to meet buyers with any further concessions; and for delivery in 
the Manchester district the minimum quotations for Lancashire 
bars remain at £5 15s, to £5 17s, 6d.; and for North Staffordshire, 
from £5 17s. 6d. to £6 per ton, Ordinary merchant sheets average 
£7 5s. to £7 7s. 6d.; and hoops, £6 5s, for random, to £6 7s. 6d. 
for special cut lengths. Nut and bolt makers report only a very 
wall business —. and to secure orders, constant concessions 
upon previous prices have to be made. 

Only a very limited inquiry is reported in the steel trade, either 
as regards raw or manufactured material, but prices generally are 
maintained at about late rates. For good foundry hematites, 
makers are still quoting 61s. 6d., less 24 per cent.; and billets 
average £4 12s, 6d. to £4 15s. per ton, delivered in the Manchester 
district ; local makers of steel boiler plates are still holding to 
£8 per ton for prompt delivery in the Manchester district, but 
they would pi forward at about 10s. per ton under this figure. 
In steel girders there is a very keen competition on the part of 
Belgian and German makers, who are offering basic qualities up to 
18in. section, delivered in this district, at £5 15s. per ton ; and 
for building purposes they are securing a good deal of any business 
now giving out. For Siemens-Martin girders of English make 
the quoted price is £6 5s, per ton, but where this figure is 
obtainable, it is — for engineering purposes, where guaranteed 
strengths are required. 

In the metal market there is no new feature to notice, business 
continuing very slow, with list prices for manufactured goods 
unchanged, but the operations of the syndicate who are manipu- 
lating ae are watched with a good deal of anxiety. 

Some of the machine tool makers in this district have just 
secured mg | good orders for special tools—chiefly for abroad—but 
apart from this there is no material change to report as regards 
the engineering trades throughout Lancashire, and the general 
tendency continues in the direction of decreasing activity. 

A new self-sustaining gear for hoists has been introduced by 
Mesers. Basington and Sainsbury, of the Soho Ironworks, Man- 
chester. In ‘this new gear the endless rope only is used in raising 
or lowering the load, the lowering being done by pulling the endless 
rope, hand over hand, as is usual in lifting, but from the opposite 
my no effort being required to lower the cage, whilst there is no 
jambing or heavy friction to overcome. The operator can let go 
the endless rope at any moment, and the load will become stationary 
and self-contained without any undue strain on the working parts 
of the lift. For cage lifts these hoists are fitted with a V-grooved 
rope pulley, and can be constructed so as to take up very little 
room, the whole arrangement being self-contained and ready for 
fixing, the frame only requiring bolting to the timbers, either in 
case of a barrel or cage lift. 

Messrs, Kendal and Gent, of Manchester, have just completed a 
specially-designed Bn for the manufacture of Sykes’s patent 
fuel i is iser, which is designed to work at 
very high pressures, has necessitated special construction in several 
important points, which have required very careful consideration 
in the designing of new machines for producing the various 
parts not only with great rapidity, bat at the same time with the 
most perfect accuracy and exceptional strength, so that every joint 
shall be absolutely sound. he works, which are situated in 
Pollard-street, Ancoats, and form a portion of the old engineering 
establishment of Peel, Williams, and Peel, have been laid out with 
great care, so that the whole of the operations follow in rotation, 
commencing of course with the planing, for which a special modi- 
fication of machine has been supplied, following which comes the 
rough-boring, finish-boring, and rymering for the top and bottom 
boxes ; followed again by a special set of lathes for the production 
of the pipes, so that the whole work is practically on its way to 
the erecting shop without passing over the ground more than 
once, A prominent feature in this new economiser is a special 
design of cap, in which a perfect valve joint is made without 
any internal bolts or surfaces exposed to the action of the water 
and steam. For the production of this cap, which is practically a 
double V’d valve-seating, special lathes have been Joaigned, 80 
that any number of caps can be produced, having precisely the 
same V, and therefore insuring perfect interchangeability. In 
these lathes, circular cutting tools have been employed of constant 
section, so that they can be ground continuously without altering 
the form of the valve seating, which in this case would derange 
the accuracy of the work. A complete set of special borin 
machines has also been designed, for producing what are terme 
the top and bottom boxes, and in these machines the novel 
feature of circular cutters has also been introduced, for producing 
the valve seatings corresponding to the caps. The boring machines 
have each four very strong steel spindles, carrying all the necessary 
cutters, and the greatest precautions have been taken to insure 
the perfect accuracy necessary in the production of these parts. 
The boring operations are yarn over three machines, the first for 
roughing out the top and bottom boxes, the second for finishin 
and cutting out the cap-seats, and the third for rymering an 
testing, so that every section of the holes shall be an exact counter- 
part of the other, Special lathes have been designed for turning 
the numerous pipes required in these economisers; and in these 
lathes —_ a prominent feature is the exceptional care displayed 
in providing for absolute accuracy and interchangeability of parts. 
In addition to these 1 machinbs, a number of other subsidiary 

ls have been supplied, including special machines for the pro- 
duction of all the cutting tools, by which one man can grind and 
prepare the whole of the cutting tools that are required in the 
works, and it may be mentioned that Rawlinson’s patent tool- 
holders have been a throughout. I may add that amongst 
other machines in which the firm are just now very busy, are 
Dixon's patent boiler shell drilling machines, several of which they 
have in course of construction, both for home and abroad. 

In the coal trade, the demand for better qualities, suitable for 
house-fire p , is necessarily only of a very restricted character, 
but the decreased demand is being felt even still more in the lower 
descriptions of round coal suitable for iron making, steam, and 
general manufacturing purposes, these being increasingly difficult 
to dispose of, owing to the unsatisfactory condition of most of the 
coal-using industries. Nominally, list rates remain without 
quotable a but the tendency of prices is decidedly down- 
wards, especially in the lower qualities of round coal, and to 
clear away quantities, very low figures are frequently taken. 
At the pit mouth best Wigan Aver coal still averages 12s., 
Pemberton Four Feet and second qualities of Arley 10s. to 10s, 6d. 
and common house-fire coals 8s. 6d. to 9s. per ton; but steam and 
forge coals are only in exceptional cases fetching more than 7s. 6d. 
to 8s, per ton at the pit mouth, whilst for oe gee common steam 
coal is being offered at as low as 8s, 9d. to ~ ton, although 
for the better qualities some of the collieries still quote 9s. 3d. to 
9s. 6d. per ton, delivered at the Lancashire ports. Gas coals are, 
however, maintaining something like last year’s prices, concessions 
of more than 3d, per ton being very exceptional. With regard to 








locomotive fuel, further inquiries for which are coming upon the 
market, there is a Sng Sennen in some quarters to hold 
out for better prices than were arate in recent contracts, to 
which I have previously referred. gine classes of fuel are in 
ood demand, and firm at late rates, burgy averaging 6s. 3d. to 
. Od., the better qualities of slack 4s. 9d. to 5s. 3d., and common 
sorts about 3s. 3d. to 3s. 9d. per ton at the pit mouth. 

Barrow.—The hematite pig iron market is still quiet, but is 
expected to show increased activity before long, when more 
furnaces are put in blast. At present there are some sixteen 
furnaces in blast, and this number will be added to as the supply 
of coke increases, Makers held some little stores of coke, and are 
expecting to get deliveries from the East Coast this week. As 
regards prices, after being steady at 51s, 6d. per ton net cash, they 
have eased down to 50s, 6d, Bd ton net cash, as the result of 
operations by the “ bears.” Makers are asking 52s. per ton net, 
f.o.b., for the quality of iron they are making, which is of the 
No. 4 description. The inquiry for iron on home account is only 
quiet, but on the part of steelmakers may be expected to revive 
somewbat when the best Bessemer qualities of iron are manufac- 
tured. The demand from continental and foreign sources is very 
) ns The work in hand is not very large, but immediate 

elivery is required in many cases, as the delay caused by the 
stoppage has used up all the stores. The stores of hematite 
warrants have been reduced during the week by 4146 tons, and 
this leaves a matter of 51,478 tons held, the aggregate amount 
having been reduced since January lst by 92,609 tons, 

The steel trade is quiet, but there isa prospect, if good supplies 
of iron can be obtained, of a start being made at Barrow next 
week, There is not a large bulk of business offering just now, and 
the orders received are few. Prices show no change, and are as 
follows :—Rails, heavy, £4 4s.; light, £5 15s.; colliery, £6. The 
inquiry for shipbuilding material is fair on local account, and 
plates are at £6 2s. 6d.; angles at £5 15s.; and boiler plates at 
£6 12s, 6d. Hoops are quiet at £7, as also are tin-plate bars, 
which are at £4 5s. Blooms are in poor inquiry at £4 1s. 3d. for 
ordinary, and £5 ls, 3d. for best hammered sections. Slabs and 
billets are at £4 5s, to £4 10s, each, and wire rods are at £6 12s. 6d. 
to £6 15s,, and are a slow business, 

B — and engineers are busy, and have some good orders 
in hand, 

Iron ore is in somewhat improved inquiry, and average qualities 
are at 9s, per ton net at mines, 

Coke is in brisk demand. 

The shipments of iron and steel from West Coast ports for the 
past week represent 7008 tons, as against 8059 tons in the corre- 
sponding week of 1891—a falling off of 1051 tons. The shipments 
to date represent 331,492 tons, against 455,597 tons last year—a 
decrease of 124,105 tons. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


STEAM coal continues in excellent or the Humber ports 
taking a large tonnage. During May 213,344 tons of Yorkshire 
coal were forwarded to Hull, against 206,872 tons in May of last 
year. The Thorncliffe Collieries—Messrs, Newton, Chambers, 
and Co,—have increased their weight by 12,500 tons, Denaby 
Main, Manvers Main, Aldwarke Main, Kilnhurst, and Monk Bretton 
Collieries have also done a very large business. From the six 
collieries named no less than 87,016 tons have been forwarded to 
Hull, against 74,800 tons in May, 1891, being an increase of 
12,216 tons, During the first five months of the present year the 
weight sent to Hull was 889,248 tons, as compared with 885,424 tons 
in tbe similar period of last year. 

The output of coal at the South Yorkshire collieries has been 
greatly curtailed by the Whitsuntide holidays, but work is now 
generally resumed. Although a return to colder weather has 
stiffened house coal a little, the keen easterly wind cannot con- 
tinue long. The Great Northern and Midland companies are 
sending heavy supplies to London and the southern counties, and 
a fair tonnage is Glin forwarded by water from Hull, Quotations 
remain very much as last reported. Silkstones are from 11s, 3d. 
to 12s, 6d.; best Barnsley thick seam, softs from 10s, to 10s. 6d. 
per ton. The Parkgate seams average from 8s, 6d. to 9s.; Melton 
and other similar seams, 9s, to 9s. 6d. Steam coal is at 9s. to 
9s, 6d. per ton—a quotation which is rather better than contract 
prices ; slack, 5s, to 6s.; smudge, 3s. to 3s. 3d. per ton. Locomo- 
tive and gas coal is in good report. Such contracts as have 
been sine placed are rather under previous rates, 

The Wombwell Main Company has commenced to sink a second 
shaft down to the Silkstone coal seam. It lies some two hundred 
yards below the Barnsley bed, which is being so rapidly worked 
that its exhaustion is believed to be nearer than most people 
imagine. Jf the experiment now being tried at Wombwell Main 
is successful, there is no doubt that the example will be followed by 
other companies to the great advantage of the district. 

The Board of Trade returns are again disappointing, In hard- 
ware and cutlery the value exported during May was £172,251, 
against £196,111 for the corresponding month of last year ; for the 
five completed months, the value is £910,776, as compared with 
£1,037,692 for the similar period of 1891. The United States 
exhibits a slight improvement. Serious falling off is reported from 
the markets of !Australasia and British Possessions in the East 
Indies. Brazil is resuming its normal condition, and the Argentine 
Republic is slowly regaining strength and doing more business. 

Unwrought steel also shows a decline on the month, the value 
exported having been £146,505, against £154,196 for May of 1891; 
for the five months the value was £697,835, against £638,873 for 
the corresponding period of last year, The improvement on the 
five aus is mainly owing to the increased value taken by the 
United States, which is £44,000 in excess of the amount sent 
during the first five months of 1891. Germany is the only other 
market which shows an advance in the same period. 

The directors of John Brown and Co., Atlas Steel and Ironworks, 
have decided to recommend the payment of a further dividend on 
the ordinary shares of the company of £1 per share, making, with 
the interim dividend paid in December, 10 per cent. for the year. 
Mr. J. E, Townsend, who has occupied a prominent position in the 
iron department for a long period, has been appointed secretary of 
the company in the place of the late Mr. J. C. Duncan. e 
selection is an admirable one from every _ of view, and will be 
most satisfactory to the shareholders, r. Townsend is a gentle- 
man of exceptional ability and experience, and has always exhibited 
the utmost courtesy in the discharge of his duties. 

In the iron market, the settlement of the Durham dispute, 
instead of causing quotations to drop, has had an opposite tendency. 
Some good orders have gone to the Midlands from the Colonies. 
These have caused common forge iron to go up Ils. to ls. 6d. per 
ton; hematites remain at 57s, 6d. in Sheffield. The Durham strike 
has taught some firms to continue using South Yorkshire coke 
instead of that from the North. 

Messrs. Mappin and Webb, the well-known silversmiths and 
electro-platers, have opened the handsome new premises they have 
erected in Norfolk-street. The show-room is the most handsome 
in the town, or perhaps in any town, of any firm in the silver trade. 
It is entirely in American walnut and oak; the chandeliers and 
electroliers are of exquisite old Nuremberg wrought iron, and on 
the floor, in front of the show cases, are Oriental rugs. The 
entrance hall is in black and white marble, with oak and walnut 
panelled. Effectively displayed in the entrance and show-room 
are fine bronze statuary figures, grand ivory tusks—one over 10ft. 
long, and trophy challenge shields, some worth from £200 to £250 
each, The show-room contains a magnificent assortment of silver 
and other goods, silver and gold-fitted dressing bags, in crocodile 
aw gy morocco; the ivory alone in one of the cases is valued 
at 





thrown upon a plate, It was to have been the marriage gift of the 
ladies of Sheffield to the Princess May. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE iron market is assuming a more cheerful tone, and the 
demand in all departments is improving, but prices are somewhat 
weaker than they were last week on the strength of the resump- 
tion of operations in the pig iron trade. It seems as if, notwith- 
standing the small stocks, speculators were still to be the regula- 
tors of prices, for these continue to be governed by warrants, and 
sellers still watch the fluctuations at Gages in order to deter- 
mine what prices they shall ask. Makers have now a better oppor- 
tunity than they have had for twenty years past of taking their 
rightful position in fixing the value of iron, and it remains to be 
seen whether they will avail themselves of it. In the district only 
about twelve days’ make in stock was held at May 3lst, and 
by the end of this month it is eg that holders will 
nearly have exhausted their stock. The same may be said with 
respect to the hematite makers of the West Coast. They have 
only 51,000 tons in stock. If the makers in each district were to 
combine to limit the production to something like the require- 
ments, and so prevent any serious increase in stocks, they might in 
some measure counteract the speculative influences which have 
done so much harm to them and the trade generally during the 
last few years, and a more stable condition of affairs might now be 
inaugurated. Not since 1874 has there been so small a stock of 
Cleveland iron as there is at present, and by the end of June it is 
likely to be lower even than it was then. There is next to a 
famine in pig iron at the present time, for some qualities are 
not to be had, and works are standing idle because the 
cannot secure supplies. If makers, however, produce too fire 4 
iron, and have to lodge their surplus iron in the public 
warrant stores, as some of them have been accustomed to do, 
then they will play into the hands of speculators and lose the 
opportunity now offered to them of asserting themselves. The 
re-starting of the blast furnaces is going on very slowly, because 
coke supplies are yet small ; there having been considerable delay 
in re-opening the Durham collieries, owing to the policy pursued by 
the men during the strike of preventing the employment of pump- 
ing enginemen, and others necessary for keeping the pits safe. The 
Federation Board have issued an appeal for further support 
because scarcely half their members have got back to work, 
‘owing to the state of the pits ;” but bar | discreetly do not 
mention on whom the blame should rest for this contretemps. Pi 
iron makers would have commenced work before if the miners ha 
not adopted this policy ; as it is, the majority have to keep their 
furnaces idle for three weeks after the coalowners and the miners 
have settled their difference. 

Only three furnaces in the whole of the North of England were 
kept in operation throughout the strike, viz., one at Bolckow, 
Vaughan, and Co.’s Middlesbrough works, producing spiegeleisen, 
and two at Messrs, Gjers, Mills, and Co.’s Ayresome Works, 
Middlesbrough, producing hematite. Since the conclusion of the 
strike about nineteen out of the eighty furnaces damped down 
have recommenced operations, They are :—Consett Jronworks, 
three ; Skinningrove Iron Company, two ; Cargo Fleet Iron Com- 

ny, two; Walker, Maynard, and Co., Redcar Ironworks, two; 

lay Lane Iron Company, one ; W. Whitwell and Co., Thornaby 
Ironworks, Stockton, one; Bolckow, Vaughan, and Co., Eston 
Works, two; Carlton Iron Company, one; Wilsons, Pease, and 
Co., Tees Ironworks, one; Cochrane and Co., Ormesby Works, 
two; Bell Brothers, Clarence Works, two; total, nineteen. 
This makes twenty-two furnaces altogether in operation in the 
North of England, but by the end of next week the majority of 
the furnaces will be in at work. Sir B. Samuelson and Co, 
and Messrs. Williams, Linthorpe Works, would have started this 
week, but have been disappointed in getting supplies of coke, 
Messrs. Bolekow, Vaughan, and Co, will have four furnaces more 
in operation at the Cleveland Works in a day or two, and the 
three furnaces at Lackenby Ironworks held by the trustees of 
Downey and Co. will very shortly be re-opened, though they may 
continue in blast for a short time only. At a number of the 
furnaces the managers are having great trouble, because 
owing to the lengthened stoppage the fire has died out within 
them, and there is additional delay and expense in getting 
them to work. Some furnaces are so much damaged by 
the stoppage that they will have to be blown out altogether for 
repairs. Work is being resumed at the Cleveland ironstone mines, 
but some are not to be re-opened owing to the slackness of the 
trade, e.g., the Lingdale and Craghall mines, belonging to Messrs, 
Pease and Partners, while the Long Acres and North Skelton 
mines may be kept idle for some time. Messrs. Cochrane and Co., 
Ormesby Ironworks, Middlesbrough, have purchased the Stanghow 
ironstone mines. 

Pig iron is in stronger demand, but consumers do not want 
to buy except for early delivery, the future being too un- 
certain, and their idea is that prices will decline, as the make 
of pig iron is resumed. The views of sellers and buyers as to 
the course of prices are widely different, and prevent the trans- 
action of any business for forward delivery. Buyers argue 
that the price of Cleveland pig is relatively too high when com- 
pared with Scotch and other pigs which compete with it, and as 
these show no sign of increasing in value, Cleveland iron 
must be reduced if trade is not to be allowed to go to other 
districts. Makers have all the week been asking 42s. per ton for 
No. 3 prompt delivery, and merchants who were asking that at 
one time last week were taking 41s. 6d. at the close of last, and 
the beginning of this week, but on Tuesday there was business at 
4ls., because Middlesbrough warrants fell, owing to the blowing of 
furnaces, Su uently, the merchants advanced their price to 
41s, 3d., and on Wednesday scarcely any iron could be had below 
4ls, Middlesbrough warrants, at one time last week up to 41s, 9d. 
cash, could be had at 40s. 104d. on Tuesday, and the figure on 
Wednesday was 41s, 74d. The iron is not being so rapidly with- 
drawn from the public stores as it was, there being a smaller 
shipping demand, but on Wednesday evening Connal’s stores 
had declined to 47,571 tons, this being 8107 tons less than on the 
previous Wednesday, and 15,688 tons decrease this month. 

As yet there is no forge iron to be had, but next week some will 
be obtainable, as for some time after the re-opening of the 
furnaces they will, as a rule, produce nothing but the lower 

ualities, especially those furnaces which have —_ nearly cold 
dashes the stoppage. White iron has been sold at 38s. 6d. this 
week, Two furnaces have been re-started in hematite iron in this 
district, and several on the West Coast, and buyers are endeavour- 
ing to purchase. East Coast hematite is quoted 53s. per ton. 
No basic iron is yet made, but it is intended that the Acklam 
furnaces shall be started early next week to produce this descrip- 
tion. The exports of pig iron from Middlesbrough this month to 
Wednesday have only reached 19,912 tons, as compared with 
23,421 tons in May, 1892, and 36,565 tons in June, 1891, to 15th. 

The question of the rating of what is known as the ‘‘Ironmasters’ 
District ” at Middlesbrough has now been definitely settled, amd 
the ironmasters and others concerned have decided not to op 
the Corporation’s Bill in the Lords. An arrangement has Tons 
made been the parties concerned more favourable than that which 
was proposed by the Committee of the House of Commons, The 
works are to continue to be rated as at present, viz., on a quarter 
the assessed value unti] March, 1898, but the proprietors of works 
will pay the full School Board rate ; at the end of March, 1898, and 
for ten years afterwards they will pay half, and for the ensuing 
poe ae sani: after which—1918—they will pay the 
rates in full. 





. A pathetic interest attaches to a silver dessert service, 
cunningly wrought after an original design representing a d’oyley 


The members of the North-East Coast Institution of Engineers 
and Shipbuilders will this year have their annual excursion to the 
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works of Messrs. Jno. Brown and Co,, Atlas Iron and Steel Works, 
Sheffield. It takes place next Friday. 

Mr. Chitty, barrister, the arbitrator appointed at the close of 
the late engineers’ strike on the Tyne and Wear to decide upon 
the question of the validity of the award which was issued as a 
result of a conference of employers, engineers, and plumbers held 
last year, heard evidence at Newcastle on behalf of the contending 
parties. The representatives of the employers were Messrs. Watts 
and Doxford ; of the engineers, Messrs. Ratcliffe and Glennie; and 
of the plumbers, Messrs. McNeil and Geddes. This strike, which 
lasted thirteen weeks, has been described by a prominent trades- 
union leader as probably the most ridiculous on record. 

Work is more fully carried on at the iron and steel works, and 
operations have been resumed at all but three of the establish- 
ments which were stopped by the Durham strike. The North- 
Eastern Steel Company, employing 1500 hands, cannot start for at 
least a fortnight yet, because basic pig iron cannot be procured, 
and the Eston Steel Works, which employ 2500 men, and have 
been fifteen weeks idle, are still standing, also for want of pig. 
This week the following works have been re-opened after stoppages 
of thirteen weeks:—Darlington Steel and Iron Company, employ- 
ing 800 men; Stockton Malleable Iron Company, employing 2000 
men; and the West Stockton Iron Company, employing men. 

_It has been ascertained by the official accountant to the Con- 
ciliation and Arbitration Board that the prices realised by the 
Consett Company for its steel plates during March, April, and 
May differed so little from those of the preceding quarter that 
— mack steelworkers for the quarter commencing July 1st will be 
una . 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE Glasgow rig iron market has been comparatively quiet in 
the past week. © greater proportion of the business done has 
been in Scotch warrants, in which there is now a fairly open 
market. Holders have been selling steadily, and outside buyers 
have been operating to a larger extent than for a long time. The 
prices of Scotch have fluctuated in the main between 41s. 6d. and 
42s. cash, but the transactions have for the most part been for 
delivery in one month. Cleveland and hematite warrants have 
had only a limited sale, and prices of these have been lower, 
Cleveland selling from 41s. 4d. to 40s, 10d., and hematite from 
51s. 6d. to 50s. cash. 

The prices of makers’ iron are as follows :—G.M.B. f.o.b., at 
Glasgow, Nos. 1 and 3, 42s. 6d.; Monkland, No. 1, 43s. 6d.; 
No. 3, 43s.; Carnbroe, No. 1, 44s. 6d.; No. 8, 43s. 6d.; Clyde, 
No. 1, 48s.; No, 3, 47s.; Gartsherrie, Summerlee, Langloan, and 
Calder, No. 1, 50s.; No. 3, 48s.; Coltness, No. 1, 53s. 6d.; 
No. 3, 49s.; Glengarnock, at Ardrossan, No. 1, 50s.; No. 3, 
47s. 6d.; +H! No. 1, 47s. 6d.; No. 3, 46s. 6d.; aan, 
No. 1, 46s. 6d.; No. 3, 45s. 6d.; Shotts, at Leith, No. 1, 52s.; 
No. 8, 50s.; Carron, at Grangemouth, No, 1, 54s.; No. 3, 47s. 6d. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 6378 tons, compared with 5470 in the corresponding 
week of last year. Holland took 755 tons, Russia 720, Germany 
310, South America 270, Canada 205, Italy 200, India 55, United 
States 50, Belgium 30, Spain and erm 25; other countries, 247, 
the coastwise shipments amounting to 3491 tons, against 2112 same 
week last year. e aggregate shipments to date are 139,017, an 
increase of 31,300 tons. 

There are forty furnaces producing ordinary and special brands, 
thirty hematite, and six ic, a total of seventy-six, compared 
with sixty-eight at this time last year. While the output of 
ordi and special brands is one-fifth less than it was twelve 
months ago, that of hematite has been more than doubled; and 
there is an increase of one-sixth in the production of basic pig, 
owing to the activity at the Glengarnock steel works. 

The market for Spanish ore is quiet, there being comparatively 
little demand at present for forward delivery. Smelters have, 
however, considerable stocks at their works, and large supplies 
have yet to come to hand under existing arrangements. 

The steel trade is rather better employed. One or two of the 
new works that were expected to be by this time have been 
delayed in completion, and there is accordingly more work for the 
plant in operation. A few good shipbuilding orders have been 
placed, but the outlook is still uncertain. There is some difference 
of opinion among merchants as to the future course of business, 
some looking for fairly steady trade, while others anticipate a con- 
tinuance of dull times. The latter have been selling forward at 
reduced rates, and they are eee to have disposed of a quantity 
of ship plates as low as £5 12s. 6d. net. Makers repudiate these 
prices, and quote nothing below £6 3s. 9d. to £6 5s., less 5 per 
cent. Steel angles are iw, £5 7s. 6d., and tees and bars 
£6 7s. 6d., sheets being £7 7s. 6d., all less 5 per cent. discount. 
The hot weather of the early part of last week delayed the work 
of the sheet makers, and they are busy accordingly, but they have 
not much work to look forward to. 

In the finished iron department business continues quiet, orders 
being scarce and the works difficult to keep going. Prices are, 
however, steady, the lowest grade of common bars being quoted 
at £5 15s.; second grade, £6 ; highest grade, £6 2s. 6d.; bars 

ing from £6 5s. to £6 12s. 6d., all less the usual 5 per cent. 

The iron and steel manufactured goods shipped from Glasgow 
in the past week embraced machinery worth £7750; sewing 
machines, £21,380; steel goods, £8780; and miscellaneous iron 
goods, £18,470. 

The tube trade continues dull, especially that department which 
supplies boiler makers. The pipe founders are looking forward to 
betteremployment. The contract for pipes for the Lurgan Water- 
works is expected to come to Glasgow, and the founders there are 
likewise interested in the forthcoming distribution of mains 

uired by the Glasgow Corporation. 

e coal trade is fully occupied on prompt and early business, 
but there is less doing for forward delivery. The shipments have 
been large, and the prices are steady. Main coal is quoted, f.0.b. 
at Glasgow, 7s. 9d.; splint, 8s, 3d. to 8s, 6d.; ell, 8s, 6d. to 8s. 9d.; 
steam, 10s. to 10s. 3d. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

MiscHIEF is again brewing amongst the colliers. It would, 
however, be remarkable, with the signs of discontent amongst all 
classes of labour, that the colliers should maintain a tranquil con- 
dition, and I am not suprised that the successive falls in the 
sliding scale awards should bring matters toa head. At a large 
meeting of colliers’ delegates in Aberdare on Monday, the existing 
scale was discussed at great length, and by some in a very intem- 

rate manner. One delegate, who evidently believed that sliding 
scales should never give anything but advances, said he did not 
approve of scales which did not give a 10 cent. advance, 
** Mabon,” Mr, Abraham, M.P., spoke very forcibly and judiciously, 

ing them to be discreet, and not to be led away by fancies. 
Mr. Morgan, commenting upon the last two scales, said that there 
were clauses in the present one very much superior toany. Views 

and con. were given, and the decision at the close of the meet- 
ing was to call for a vote by ballot, at each colliery, whether in the 
opinion of the colliers notice should be given, or not, on the lst 
of July, terminating the scale. It is to hoped that the good 
sense of a majority will prevail. If not, the colliers will repeat 
the old blunder, and strike upon a falling market. 

Trade has scarcely recovered from the stagnation of the holidays, 
though the quiet time, when colliers find their way to the watering 
places, and coalowners and brokers to all parts of the country, has 
searcely arrived. Coal prices remain much about the same this 
week at Cardiff :—Best steam is quoted at 12s, 3d. to 12s. 6d.; 
seconds, lls, 6d. to 12s,; and inferior, 10s. 6d. to lls. 3d. These 





prices are firmly given, and it is quite understood that the sub- 
stantial contracts held will prevent lower figures of any appre- 
ciable account for a time. aD house coal the outlook is not so 


promising ; demands are slackening, and prices drooping. Best is 
now selling at 12s, 3d. to 12s, 6d.; seconds, lls, 6d. to 12s.; best 
Rhondda, No. 8, is at 12s, 6d. to 12s. 9d.; No. 2, 9s, 3d. to 9s. 6d.; 


and brush, 10s. to 10s. 3d. Coke has drooped a little during the 
last week. Prices now are:—Furnace, 20s. to 2ls,; and foundry, 
23s. 6d.; pitwood is down to 14s. 9d. to 15s.; iron ore, in limited 
demand, at 10s. 9d. to 11s. 

Most ironmasters appear to be well bought, and constant cargoes 
are coming in for the principal. This week Dowlais, Ebbw Vale, 
and Blaenavon figured for large totals. 

In the iron and steel trade there is a steady improvement going 
as regards demand} both for bars and rails, and prices are slightly 
better. This week I have heard of a Government order for Malta 
for rails, which will take several months to execute, also an 
inquiry has come to hand from a London bayer for 1000 tons rails, 
which will very probably be aged Certainly the time now for 
placing orders is most favourable, as lower prices are most unlikely. 

The following were the quotations, iron and steel, on Change at 
Swansea this week :—Glasgow pig, 41s. 6d.; No. 3 Middlesbrough, 
40s. 94d.; hematite, 50s. 6d. mixed; Welsh bars, £5 5s. to 
£5 7s. 6d.; steel rails, heavy sections, £4 2s. 6d. to #4 5s.; light, 
£5 5s. to £5 10s. In rails there is an advance asked of about 
2s. 6d. per ton. Sheet iron and steel sheets are unchanged. 
Bessemer steel, blooms, £4 7s. 6d. to £4 10s.; bars, £4 12s. 6d. to 
£415s. Here again the signs are better, and improved quotations 
are again maintained. At one of the largest ironworks lately the 
manager told me that every ton of steel made could be promptly 
sold, and this being so, higher prices may be expected, as this con- 
dition of things invariably precedes an advance. Siemens tin-plate 
bars have made no move, and are still quoted at £5 to £5 2s. 6d. 
The first improvement in price of late in connection with tin-plate 
was in tin, which has advanced £10, necessitating tin-plate makers 
to move their quotations. 

The tin-plate exports of last week were very large, amounting to 
71,506 boxes, while receipts from works totalled only 57,715 boxes, 
The principal cargoes went to North and South America and to 
Russia. y totals showed that Swansea exported 17,195 tons tin- 
plates to the United States, and 4561 tons to Batéum. The latter 
was a marked increase. Tin-plate makers are putting up prices, 
which is imperative, considering the advance in tin; and on 
’Change it was firmly stated by several influential members that 
if better prices could not be obtained it would be necessary to 


close their works. 

fracti toppage is d from the Gwendraeth Works, 
Kidwelly. The four firemen having given notice of an advance, 
which was not conceded, struck, and 650 men have been thrown 
out of employment. It is not expected that the stoppage will last. 
Present tin-plate quotations are as follows:—Iron cokes, 12s, to 
12s, 3d.; Bessemer, 12s. 3d. to 12s. 6d.; Siemens, 12s. 6d. to 
12s. 9d.; ternes, 22s. to 24s.; best charcoal, 13s. 6d. to 13s. 9d. 

The iron and steel trade for May has been an improvement, at 
Newport especially, from which port 7600 tons were exported, as 
compared with 1446 for April. e total from all ports was 11,519 
tons. On the whole the industries generally show well. Wales 
exported 1,204,374 tons coal to foreign destinations, and 280,337 
coastwise, 17,761 tons coke, and 73,493 tons patent fuel. 

The builders’ strike at Cardiff remains, and so also the 
carpenters’ strike at Merthyr Tydfil. At the latter place the old 
course has been taken, and a large number have left the town to 
lock for work elsewhere. 

A new Welsh railway will be opened on Saturday—the Wrexha 





—————— 


business on the Rhenish-Westphalian iron market has shown a 
firmer tone. For almost all sorts of iron an improving demand jg 
being experienced, and everywhere the attempt is made to firmly 
maintain prices, 

With regard to the iron ore trade, demand and sale are the same 
as last week, In the pig iron branch, a generally lively in uiry ig 
coming forward in most branches. Spiegeleisen especial y, and 
forge pig, have met with a brisk demand. In foundry pig, ‘on the 
other hand, an upward movement has not as yet been perceptible 
On the malleable iron market bars have been well inquired for, and 
in some instances better prices have been obtained. Girders arg 
brisk of sale, and the activity of the works may be termed a satis. 
factory one. Hoops continue in lively request, raised quotations 
being willingly paid. Plates are unchanged in quotation, and 
all the plate mills in the district continue in active operation, 
The sheet trade has decidedly gained in firmness, and in some 
cases a slight advance in quotation has been ventured. In the wiro 
and wire nail department no change whatever can be noticed, The 
wagon factories remain well occupied for the present, At a tender. 
ing for 6366 t. steel rails, given out by the Breslau Railway Adminis. 
tration, the Kinigs and Laurahiitte got the order, offering lowest 
at M. 114 Ly t. at works, 

A most deplorable ayy mer egy has occurred at the Govern. 
ment mines of Przibram in Bohemia, where, according to officia] 
dates, 807 men went down the mine on the afternoon of May 31st 
of which only 475 were fortunate enough to return unburt, ‘Up to 
June the 7th 304 dead bodies had been brought up ; of those 
recovered while living, only a very small number could be ulti. 
mately saved, while nearly thirty persons lost their lives in the 
attempts made to save the victims of the catastrophe, Nothing trust. 
worthy is as yet known respecting the real cause of the explosion, 
as those who might have given information have been killed. It 
is related that certain symptoms of ‘‘ something wrong ” had been 
observed a short time before the fatal accident, but nobody seemed 
to take much notice, feeling so perfectly secure in the conviction 
that nothing of a dangerous kind would occur at the mines, which 
had not known any mishap for centuries. Now the situation is 
distressing beyond description, in spite of the ready and untiring 
7 shown by all classes. 

hat is a cherry-tree worth! This seems rather a curious 
uestion, yet it was seriously entered into before final and officia] 
ecision, when, a short time ago, a cherry-tree had to be removed 
on account of an extension of the railway station at Neider. 
lahnstein, near Coblentz. The owner of the tree asked to have 
M. 3600, as the capital, the interest of which would be equal to 
the sum which the fruit of this tree had annually brought him in, 
After many deliberations on both sides, M. 2400—£120—were 
paid as compensation, 








JOURNALISTS ON THE THAMES.—On Saturday the reporters em- 
ployed in the two Houses of Parliament held their annual dinner 
at the Sun Hotel, Kingston-on-Thames, An enjoyable feature of 
the day’s outing was a pleasant trip down the Thames in the 
electric launch the Rawson, which had been kindly placed at the 
disposal of the pressmen by Messrs, Woodhouse and Rawson, 
United Limited, of the Strand Electric Launch Works, Chiswick, 
Forty journalists took advantage of this little trip, and all were 
favourably impressed by the ease and steadiness with which the 
launch was propelled. During the run, the Rawson was passed by 
a beautifully fitted electric launch called the Glowworm, the 
property of Mr. Pears, of soap fame, and which was built for that 
gentleman by Woodhouse and Rawson. 

THE INCORPORATED Gas INSTITUTE.—The twenty-ninth annual 

ting of the Incorporated Gas Institute was held on Tuesday at 





and Ellesmere. It is only thirteen miles long, but will + the 
Manchester, Sheffield, and Lincoln, Wrexham and Connah’s Quay, 
and the Cambrian, and so yield a new route between South and 
North Wales. 

In coal Swansea shows a falling off for last week, but in patent 
fuel there was a fair trade done, Italy taking 4850 tons, France 
2320 tons, and Russia 800 tons. 

As showing that the North is still occupied in competing with 
Welsh ironmasters in tin bar and pig, I note that large consign- 
ments of both came in last week, Swansea receiving 260 tons bars. 

The anthracite coal trade with San Francisco is being well 
developed at Swansea. week two vessels were again 
dispatched ; cargoes, 4280 tons. 

e stone industry in the Forest of Dean is to be vigorously 
developed by David and Co., and promises well. 

An explosion took place on Monday at Swansea Dock, a seaman 
going to the fore part of a colliery vessel with a lighted candle and 
firing the gas. Four men were injured. 

The Rhondda and Swansea Bill has passed the second reading in 
the House of Lords, and now hopeful expectation reigns. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

AFTER the interruption caused by the Whitsuntide holidays, 
business in the general iron trade over here has resumed its former 
steady course, having lost nothing of its slightly improved tendency 
during the interval, but, if anything, rather gained in firmness. 
There is now no longer any question of concessions being made ; 
on the contrary, a decided inclination is shown everywhere to 
begin with a val raising of prices. 

In Silesia the state of the iron trade is much the same as last 
week. Bars and girders continue in fairly good request, on the 
whole, while the inquiry coming forward in the sheet business is by 
no means satisfactory. For the heavier sorts of plates, on the 
other hand, a good demand has been experienced. 

There appears to be a tendency towards improvement on the 
Austro-Hu ian iron market, otherwise the Bohemian iron- 
works would not have ventured upon raising the basis price for bars 
2 florins p.t. However, there is no large actual business doing as 
yet, and prices continue in many instances to be complained of as 
unsatisfactory. Axles form an exception, having met with an ex- 
ceedingly keen inquiry of late. Stocks have been nearly cleared 
and makers are booked forward with their full make up to the end 
of the present quarter. The business in cutlery and hardware 
has somewhat improved since last week. 

The French iron market has by no means gained in firmness since 
last report. In Paris merchant bars are sold at 160f. p.t., iron 
wer at 170f., for large lots concessions are very willingly made. 

e steel works are expecting additional employment by an order 
for a new railway net in Algiers. Alterations of any importance 
have not taken place on cae ae iron market, Thereis, on the 
whole, a quiet but pretty y business doing, and the prices 
fixed by the syndicate have been well maintained all round. 
Meanwhile the plate and sheet convention has been formed, in- 
cluding the stee] works in Bi , the steel works of Charleroi in 
Marcinelle, the steel works Marcinelle and Couillet in Couillet, 
and the steel works La Biesme in Bouffioulx. The syndicate has 
only one place of sale in Couillet. Pig iron is somewhat weaker in 
quotation, and in a few cases a reduction of lf. p.t. has taken 

lace. Of 46 existing blast furnaces, 26 were in blow at the 
Ligiaing of June. Of these,15 produced 1205 t. forge pi r 
day, 3 produced 220 t. foundry pig per day, and 9 produced 6b t. 
ale day. In May the production of forge pig amounted to 
37, Ye ce 53,640 t. in May, 1891; foundry pig 4495 t., 
against t. in May last year ; basic, 18,135t., — 19,440 t. 
in May, 1891 ; total, 59,985 t., against 78,885 t. in May of the pre- 
vious year. Present quotation for Luxemburg forge pig is 44f. p.t. 
Luxemburg foundry 48f. For bars, No. 1, 120f. has oe fixed | by 
the syndicate ; for No. 2, 130f.; for No. E} 140f.; and for No. 4, 
155f. p.t., at works, Angles are sold at 130f. p.t.; girders, 122f. 

.t.; steel girders, 135f. p.t. Plates, No. 2, 140f.; No. 3, 160f.; 

0. 4, 230f.; steel plates, 165f. p.t.; steel rails are quoted 107 to 
110f. p.t. for export. 

According to reports coming in from various quarters, the 





the Institution of Civil Engineers, Westminster, Mr. William A, 
Valon presiding. After the usual formal business, Mr. Valon 
delivered his presidential address, in which he urged the value of 
coke as a means of lessening the blackness of fog in great cities, 
By an apparatus invented by Mr. John Aitken they had been 
enabled to count the dust particles in the air. Glasgow on a wet 
morning showed 7,500,000 dust particles in a cubic inch of air, 
It was calculated that in London nearly 100,000 tons of sulphur 
were produced annually by coal combustion and thrown into the 
air. The enormous daily formation of sulphur was spread by 
natural means over the entire area of the great city, and served to 
counteract the death-laden germs constantly being discharged from 
the refuse heaps and sewers. With regard tothe number of hours’ 
labour soqaived from workmen in a week, there was strong evidence 
that in that respect they were behind other manufactures of an 
even more arduous character. Seven days’ work not only lowered 
the physique and undermined the health, but weakened the mind 
of every man who attempted it. A seventh day’s rest, although 
it a not always fall on a Sunday, was essential to all, and 
could not be disregarded without serious consequences, Papers 
by Mr. William Foster, on ‘Some Analyses eh vy Values 
of English Coal Gas made during the year 1891,” by Mr. F. G, 
Dexter, of Winchester, on ‘‘Steam Applied to the Revivification 
of Oxide of Iron in situ,” were read and discussed. 

REMARKABLE WaTER PoweErs.—Altogether the most extra- 
ordinary water power installation—so far as head is concerned— 
ever known has recently been made by the Pelton Water Wheel 
Company, in one of the famous Comstock mines, at Virginia City, 

Nevada. The wheel is 36in. diameter, made of a solid steel disc 
with the buckets rivetted on to the periphery in a way to afford 
absolute security, weighing complete 1801b. It is running under 
a vertical head of 2106ft.., equal to 911 1b. pressure ; 460ft. of this 
head is obtained from the pipe line of the Gold Hill Water 
Company, and the remaining 1640ft. from the California and Con. 
Virginia shaft, down which the pipe line is run to the Sutro 
tunnel level, where the power station is located, and through 
which the water disc es after passing over the wheel. The 
wheel runs at 1150 revolutions, with a peripheral speed of 10,804ft. 
per minute, or about 120 miles per hour. The construction of the 
wheel amply provides for the centrifugal strain the velocity of 
the water gives it, ranning without load, when it would attain 
the enormous speed of 21,608ft. per minute, equal to about 
240 miles per hour. A nozzle tip in. diameter gives under above 
conditions 100-horse power. Every miner’s inch of water, equal to 
a flow of 1°6 cubic feet per minute, gives 5-horse power, while 
1-horse power is given for every 2 lb. of metal in the wheel. It is 
only by comparison that an idea can be obtained of the height of 
a column of water due to such pressure. It is more than four times 
as high as the bey og Monument, and considerably more than 
twice the height of the Eiffel Tower. It is safe to say that no 
water wheel has ever before been operated under any such head, 
nor any such demonstration afforded of the velocity and power of 
water under such an extreme pressure. The installation made by 
the Pelton Company some two years ago in the Chollar shaft on 
the Comstock lode is in some no less extraordinary. This 
consisted of six 40in. Pelton wheels, which run under a vertical 
head of 1680ft., driving that number of electrical generators, the 

wer from which is conveyed up the shaft tc the Nevada mill, some 
SO0Ft. distant. These wheels only weigh 2201b. each, and with nozzle 
tips Sin. diameter develope 125-horse power each. The water is 
first run over a Pelton wheel on the surface under 460ft. head, and 
is then carried down the shaft by a pipe to the Sutro tunnel level, 
where the underground station is located, the power from the 
electrical generators being conveyed to the countershaft of the 
mill with which the surface wheel is connected, the two distinct 
forces working together in perfect harmony. A most interesting 
illustration of the double use of water is here given, some 400- 
horse power being produced in this way from what may be termed 
waste water. This station has now been running more than three 
years without interruption and practically without expense in the 
way of repairs, as well as without any — loss of efficiency, 
affording a most striking example of the advantages of water 
power, both by direct application and electric transmission, as well 
as the reliability of such a plant under such extraordinary condi- 
tions. —Scientific American, 
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AMERICAN NOTES. 


(From our own Correspondent.) 
New York, June 9th. 


Tue general business of the country is satis- 
factory in volume, so far as bank clear- 
ings indicate. The gold exports for the week 
were 1,500,000dols, Surplus reserve, 23,500,000 
dols., inst 6,687,000 last year same time. e 
bank its in this city are 150 million 
greater * @ year ago, and the loans are 100 
millions greater, The volume of business trans- 
acted last week was 5 per cent, greater than for 
the same week last year. The iron trade is —_ 

active, but prices oe extremely low. The — 
rail production isabout one-half of capacity. 
bar hills are working about two-thirds ca) ity. 
Stee! billets are 24°50 dols.; forge iron, 13 dols. to 
14 dols.; No. 1, ey) 15 dols. to 16 dols, 
Southern furnaces are crowding along, finding 
a market for their estiep output, 








NEW COMPANIES. 
m.. - following companies | have - been regis- 


Lambeth Brass and Iron Comene, Limited, 


This com 4 was registered with a capital of 
£40,000 in £10 shares, to acquire the undertaking 
of iron and brass founders and mechanical engi- 
neers, hitherto carried on by E. T. Lambert, at 
Short-street, Lambeth, and to develope and ex- 
tend the same, 

The number of directors shall not be less than 
three nor more than seven, the first are: E. T. 
Lambert, J. C. Lambert, and E. J. White. 
Qualification, £300. Remuneration, £100 each 
per annum, 


London Electric Wire Company, Limited. 


This company was registered with a capital “ 
£50,000 in v3 prov to acquire the business of 
electrical wire and other electrical en 
manufacturers, hitherto carried on b and J. 


Willey under the style of The London Electric 
Wire Par pm at Playhouse-yard, Golden-lane, 
E.C., and on and extend the 


generall carry 
said businows in alt ite lits branches, The first sub- 
por bo are: 


T. Wille we ag Bonchurch, Molyneux Park, rarer 


J. Willey, ‘The Lindens, Craven Park, Willesden 
¥. J. Lamb, Cotswold, Fairholt-road, Stoke New- 


Willey, “Anchor Works, Playhouse-yard, 
A Gaiden 2, mii de, Stonel Willesden 
Lau Anchor mcbride, Willesden 
H. Capel, Anchor Works, Golden-lane, B.C.” 

The number of directors is not to be less than 
three nor more than five, the first are T. and J. 


Willey, Qualification, shares, Remunera- 
tion, £5 5s. each for each buard attendance. 


et 


~~ 








Cast STgEL CaBLe Stoppers, — The Lords 
Commissioners of the Admiralty recently decided 
to order all cable stoppers ui for her 
Majesty’s Navy of cast steel, under a periodical 
contract, and tenders were accordingly invited 
from a number of manufacturers. The result of 
the invitation has been to place the contract for 
the supply of these stoppers for four and a-half 
— to the 3lst December, 1896, with Messrs. 

xters, Limited, engineers, of Sandiacre, Not- 

tingham, 


LocoMOTIVE Drivinc WHEELS 7ft. diameter 
will probably be tried on the New York Central 
Railroad, Mr. Buchanan, the Superintendent 
of Motive Power, has made provision for the 
equipment of four fast nger engines with 
driving wheels of this size se the company 
directs, or faster schedules are called for than 
are now allowed for in the passenger service. In 
regard to the substitution of driving wheels 6ft. 
6in. diameter for those of 5ft. 8in., nety used 
on the fastest r engines on this road, 
recent tests made on the Empire State express 
have shown a better relative efficiency with the 
larger wheels than with the smaller wheels and 
employed in slower schedule. English engineers 
knew and acted on the facts many years ago. 
Our American friends are learning railway work 
by degrees, 


SusPENDING Rartway CARRIAGES.—Mr. Feraud 
proposes to suspend the bodies of railway 
carriages and tramcars in a manner exactl 
ay ie of that generally employed :—That is 

instead of coupling the springs to the 
benstete by links outside the springs, so 
that their centre lines produced meet above the 
peeeel main plate of the spring, he would ar- 
range the links inside so that their centre lines 
R uced shall meet below the principal plate. 

Te has been led to adopt this opinion by calcu- 
lation, the results of which he has proved experi- 
mentally, In the formula Pl = Pa 1+ tang a 
tang w) P! is the load acti vestiell on the 
spring, owing to the fact the lin — 
inclined ; P the effective load of the sp 
the angle made by the link with the vertionl ; 
and w the angle made with the horizontal by 
a line drawn between the centre of the principal 
ne of the spring and the centre of its eye. i. 

eraud’s reasons for his arrangement are the 
following :—(1) The same load causes a flattening 
of the spring in both cases, (2) The loss of 
deflection in the spring with links outside is— 
over and above the flattening—always +4 
than that resulting only from the load. &) Th 
loss of deflection in the spring with links dade 
is—over and above the —always less 
than that due to the load. It follows that the 
flexibility of = spring in the method 
ot eugenston aegis teens & clare 
turn it to te count, oe A lh that it bi reduced dimi- 
nishes, and bly redu = 
required ; we on pg contrary, 
method, ‘the spring’s 's flexibility, iy alight ae at first, 

reaches jum at 


the point of 
the point of Bate Seltings shenteysgdee sale 


THE PATENT JOURNAL, 
Condensed from “The Illustrated Oficial Journal of 





Application for Letters Patent. 


*," When patents have been “ communicated” the 
“name and address of the communicating party are 
printed in italics. 


8lst May, 1892. 


10,800, joven . Paul, London. 
10,801. G G. Broth rothers, Manchester. 
10,302. Maworacrons of Boots and Sos, W. Claridge, 


P 

10,308. Execrric ReciprocatTinc Toots, W. P. Car- 
starphen, jun., London, 
me 304. BookBiInDING ~ <amans C, W. Lovell and A. 

redenberg, Manchester. 
10,805. ImprReEcNaTiNG Beer, B. J. B. Mills.—(The 

Universal Carbonating Company, Onited States. 
10,306. Mrpiciny, E. G. Brewer.—(Count A. C. H. de 
rey, New Zea nd.) 

10,807. Heatino Tires, H. Lockwood, Manchester. 
10,808. Punirication of Foun Warrrs, H. Lockwood, 
anchester, 
10,809. Corps for Hancixc Winpow Sasues, W. H. 
—s London 
10,310. Borris Stoppers, H. B. Thornton, London. 
=. ~~ Waste Preventino Cisrerns, W. 


10,312. ree Brarinos, H. Howson, London. 

10,818. Cast-rron Movuipina Boxes, W. Mayer, 
ur) 

10,814. Non-METALLIC Bgarrno, W. T. Carrol, Glasgow. 

10,315. a Cricket Bat, F. W. ‘Thomson, 


10,316. ——— Gas Fires, D. McInnes and A. 
ic n q 

10,317. Hooxs for Watcu Cuains, H. J. Latham, 
irmingham, 

= Gear for Bicycigs, &c., B, Wareing, Birming- 


10,819. Warer-cLoset Cistern Putts, 8. H. Keeling 
and F, C. Smith, \e 
— Furnaces for Steam Boiters, R. Cunliffe, 


anchester. _ 
10,821. Locxine Stoprers for Decanters, H. Allday, 
Birmingham. 
a om Sverve Fasteninos, W. E. Patterson, Birming- 


10,323. Recorping Mecuanism for Keyep Instru- 
Ments, J. E. Harriman, jun., London. 

10,324. Matrix MakinG Macuines, W. P. Thompson,— 
= ce United States.) 

10,325. Currers for Biscurrs, &c., J. A. Baker, W. K. 
Baker, and G. 8. Baker, London. 

10,826. SutpHaTe of Iron and Coprrr, C. Négrier, 


verpool, 
10,327. Wixpow Buiryp Roiiers, &., F. Massey, 
London. 
10,328. LicutHovse IttuminaTion, J. R. Wigham, 
Dublin. 
10,329. Construction of Lamps, &., E. J. Shaw, 
Walsall. 
= Macuinery for Dritiine, &c., C. M. Davies, 
iw. 
10, | Macainery for Dritiine, &c., C. M. Davies, 


10,832. Gas Enornes, J. H. Hamilton, Nottingham. 
1 068, MourirLs I Irnontnc MacuHINeE, 'D. K. Tullis and 


10, wilasgow Drnaneenacenes Generators, R. Kennedy, 


385. Boots and Sos, J. R. eS Sheffield. 
ie, 836. Fiusninc WaTER-cLosets, W. Briggs, —-. 
10,887. iy ot of Lamp VASES, &e., L. 


10,3838. PUSELa, ‘A. E. Sheible and J. H. Hart, London. 
10,889. Merauuic Fence Posts, E. De Pass.—(B. F. 
Randall, United States.) 

10,340. Das PRESERVERS, FE. De Pass.—(A. Meyenberg, 
10,341. Decoratine Wats, H. Sankey, London. 
10,342. CoLour Prixtino Macuing, R. Andriessen, F. 

Dannert, and J. Lincke, London. 

10,343. Steam Dicorxe Macuuines, B. G. Hall, London. 
10,344 TuspuLaR Piaquets, W. Barr, jun., and D. 


Kay, Glasgow 
10,345. Wixpow "Sums, T. H. Chadwick and J. G. 
Chadwick, Oldham. 
10, ADVERTISEMENT Tastets, &., F. Mitchell, 


10, pe Wine Srrinc Marrress, F. J. Stokes, Bir- 

10, = —— Inpicator, W. and E. O'Connor, T. M. 
tt Pac Woodruff, London. 

10,349, OTOGRAPHIC PRINTING Frame, J. Smith, 


10, aoe , for Sypaitis, H. Erdmann, Germany. 

10, 351. PrRoPeviinc Gear, W. R. Swinburn, London, 

10, 352. Steam a 8. Byers, London. 

10, 3538. Apparatus for Takina a Pxorto- 
ORAPHIIC Pictures, G. P, C. Maroniez, London. 

10,854. Gatvanisinc Sueets of STEEL, H. J. Walduck, 


—— Grounp Cement Ciinxer, W. Joy, 


10,356. Watcu Botts, C. H. Errington, Co’ 

10,857. Composition, F. 'W. A. Schneider pews 
10,358. Se_r-rFEEDING RaTcHET BRACEs, W. HL Heeson, 

on. 

10,859. OncuEstrions, L. Mukle, 7 
10, 1960. TrEatiNo VEGETABLE Fiprzs, J i EY Myers, 
ee Sn, W. O. Snyder and W. Sweeney, 
_— = Merat Lirt Vacves for Pumps, P. F. J. Tournier, 


10,363. rnase Enarngs, J. Hamilton, London. 

10,364. SHAPING Ho1Low ARTICLES, F. Moorfield and 
W. H. Fitz-Gerald, London. 

10,865. Umprewias, ye Mignot, London. 

10,366. FaBRIC-TURFING IMPLEMENT, V. and L. Fer- 
nandez, London. 

10,367. Sa for Etecrric Wires, H. Sanche, 


Londo 
a “Toous for Maxine Screws, &c., J. Le Blanc, 


10,869. Screw Prore.iers, H. H. Lake.—(J. C. Street, 
United States. 
10,370. Stzam-tursines, H. H. Lake.—(G. J. Altham, 
Onited States. 
10,871. Lawn Mowers, J. Braun, London. 
10,872. ANTI-FRICTION Bearinos, H. H. Lake.—(F. C. 
Pitcher, United States.) 
10, ag 3. PNEUMATIC rg for Wueets, C. K. Welch and 


10,874. tk Laven, 2 H. Lake.—(F. B. Morgan, 
United States.) 
10, — Devices for Curtine Biscuits H. T. Sidway, 
mdon. 
10,876. Destroyina Bacteria in Brewers’ Pant, F. 
Baxter London. 
10,377. soo Rattway Carriages, A. J. 
on. 


erry, 
10,878. Macuinery for ea ee Air, J. Y. John- 


son.—(L. Genty, France. 
10,879. FORMATION of TrETH in Rasps, A. Weed, 
London. 


10,380. Szparators, M. Gawron, London. 

10,881. Preparation to be = for WasHinc, &c., 
. H. Lake.—(C. Castellani, Italy.) 

—_- Screw PROPELLERS yi Sarre, E. Berlingieri, 


10,383. ‘Burton Mecuanism for Quick-rimina Guns, 
¥. E. D. Acland and 0. Holmstrim, London. 

. PREVENTING PASSAGE of Fisu into Fisx 
ges Faas R. H. Ford and J. E. Gunyon, London. 











a Exursitino Puotocrarss, &c., OC. F, Veit, 


10,887. Cycxxs, C. E. Challis, London. 
10,388. SEconDARY BArreries, E. Freund and L. 


London. 
ac: > sr cecal of Brivozs, &c., F. Weldon, 


10,390. Propuctrion of Zinc from Buenps, OC. T. J. 
Vautin, London. 

10,391. Writixnc Music, H. Wagner, London. 

10,892. Wixspow Burps, B. Gelman and i. Peskin, 


don. 
10,398. Metatiic O11 Drum or Cask, W. 8. Codner, 
London. 
10,894. Borers for Gengratine Sream, C. E. Lee, 
10,895. Ripcway Horse Sxor Bar Iron, 8. Alcock, 
Royal Leamington Spa. 


let June, 1892. 
10,896. Pepats for VeLocirepes, C. E. Skinner, Bir- 


10,897. Winpow Sas Fastener, J. Shaw, London. 
10,898. WateR-waste Preventinc Cisterns, G. M. 


wford, London 
— Sprino Rest for RAILWAY Carrs, J, A. Rossiter, 


10,400. Preventinc Horses from Runninc Away, P. 
Macduff, Glasgow. 

10,401. Removine SCALEs in Boirers, C. P. Gardner, 
London. 

10,402. Gas Encrves, E. A. Cl ‘t, Manchest 





10,403. Miners’ Picks, T. se Sheffield. 
10,404, EvELEeTED Lazets, W. Webber, Plymouth. 
10,405. Umpretras, J. H. ¢, Manchester. 


10,406. PNeumatic Repairer, A. Stedman, Birken- 

10,407. Reversiste Wixpow Sasues, J. Shaw, Willing- 
-on-Tyne. 

a } a eat R. 8. Kirkpatrick, Middles- 


10,409. Garpen Bit.iarps, J. Donkin, Bournemouth. 
10,410. Door Catones, W. J. May and A. E. Padmore, 


10,411. Tosacco Pips, J. B. Orrell, Manchester. 
10, 412, Sprinc Buttons, T. Heron, Birm: 
10, sae Fitrep with Foipinc Leos, H. Bessel, 


10,414 Propucrion of CoLourninc Martrers, E. C. 
Kay: ser, Huddersfield. 
10, = Propucine Motive Power, W. H. Northcott, 


10, = ANGULAR Braces and Dri11s, A. A. Tattersall, 


10,417. A=tscumne Pickina Banps to Pickers for 
ms, W. Holt, Man 
10,418. gy ty VOLATILE Ons, F. R. Baker, Bir- 


mingham. 
10, =~ Casement Stay and Fastener, F. W. Baker, 
ag Means for Renovatine Pens, C. A. Koellner, 


on. 

10,421. Maron Boxes, K. Krnka, G! x 

10,422, AUTOMATICALLY AppLymnc the Brake on 
tLway Trains, H. D, Fitzpatrick.—(R. Tuchel, 


Germany.) 
— a or Wacon Starter, G. W. Mallett, 


rig! 
10,424. Mixers’ Sarery em) D. Fvans, Sheffield. 
10,425. Lamps, F. Daniék, London. 
10, 426. F Friusnine Cisterns, &c., R. and F. Cole, 


ris 
10,427. —_ Wueet for Crcizs, T. Cummings, 
Birmingham. 
10,428, fing for Steam Borvers, A. Eadie, and J. 
Ww. 


10,429. Meat Vent Pro, H. W. Hulbert, London. 
10,480. Execrrica, InsuLatTinc SHeet, R. Wood.— 
(C. W. Jefferson and R. R. 8t. John.) 

Wsoudon Hasp Fasteninos for Trunks, &c., E. Bates, 
0,432. “Teavesive Boxes, W. Chatham and T. 
Mikes: Lond London. 

10,488. Disioxs for Markinc Fasnics, G. A. Thierry, 
10,434. Lirts, A. A. Nesbit, London. 

10,485. PNEUMATIC TrrEs for Cycuixs, &c., J. Shaw, 


don. 
a Grixpinc Lawn Mowsr Currers, H. Gibbons, 


ion. 
10,437. Icnrtinc Apparatus for Gas Enornes, H. P 
Holt, London. 

10,438. Derercent, A. C. Irwin.—(S. Wohle, France.) 
10, 439. SuPERHEATING Steam, D. Halpin, London. 
10,440. —— Pocket Pexci, and Lamp, H. 


10,441. Gunex Tints, E. Lofts, London. 

10,442. CrystaL CoLouRING Matt, W. P. Thompson.— 
(L. Schmied, Austria.) 

10,448. Paper Fires, C. W. P. Tucker.—(@. Smith, 
Durban, South Africa.) 

10,444. Gas Meters, W. B. Doig, Liverpool. 

10,445. VERMIN TRAPS, M. H. Humble, London. 

10, 446. Rocker Lire Saving APPARATUS, wd 
Griffiths, London. 

10,447. VioLin Peas, J. Edwards, London. 

10,448, 1 seeaeaes Prastic SUBSTANCES, E. Stauber, 


Loni 
10,449. — E. A. Ball and A. R. Kneebone, 
London 


10,450. Nevrnat SuuPHare of Sopa, &c. E. J. Barbier, 


mn 
= me Aveenense Swircn, R. N. Lucas, A. J. Mayne, 
G. New, London. 
10.4 452. Swine go agen J., W. E., and R. W. 
ke, and H. Shaw, London. 
gy Pors and Gates for Correr, &c., F. Cusin, 


10, a ArPanares for Teacuinc Drawina, W. W. Wise, 
on. 


10,455. Fastentnc Devices for Wixpows, J. P. H. 
astrell, London. 
10,456. Coxpuctixe Wires, H. H. Lake.—(V. Hanne- 


telle, 
10, 457. Measvurine the Size of the Human Foor, F. 
Zedner, London. 
10,458. Stgam GenERaTors, H.C. Bagot, London. 
10, 459. Coatina Iron with Leap, F. G. Bates and W. 
R. Renshaw, London. 
10,460. Weavine Terry Vetvets, J. Reixach, London. 
10, 461. Insectors, W. Leser, London 
10,462. Drainkinc Trovexs, a. H. Lebo, London. 
10,468. Tarzaron for Prevmatic Trres, A. Donaldson, 
Ww, 
10,464. Presses, J. 8. E. de Vesian, bane, 
10,465. Basic CoLouRING poy RA . Y. Johnson.— 
(The Badische Anilin and Soda Fi Se 
10,466. TzLEPHONE Communication, Sir C. 8. Forbes, 
London. 
10,467. Baw Puzziez, H. B. Lancaster, London. 
10,468. Barces, G. , London. 
10,400. Brick for Copines of Watts, W. Carrington 


don. 
10,470. Apvencume, T. Edwards, London. 
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10,471. Preventinc Pins Fatiinc Out, E. Thomson, 


ndon. 
10,472. ELecrricat, &c., MEASUREMENTS, J. A. Ewing, 
Cam ge. 

ae Boarp of a PiaAnororteE, G. Ferguson, 
on 

wis, CompinaTion Casinet, W. D. Thompson, 
don. 

es Sue - LOADING SMALL - ARMS, F. Beesley, 


10,478, Erectric Generators, W. Grierson, Glasgow. 





ee Learner, L. Roger A. Walther, 


me, oer of Hats, W. H. Blackwell, 

‘le 

10,481. , ee of Gas Stoves, G. W. Ezard, 
Stretford. 

10,482. Lusricatinc MecuanicaL Stoxers, J. Proctor, 
anchester, 

10, o Curr Rerainer and Apsuster, T. Thompson, 


10,484. Reouiation of ExvecrricaL Conpuctors, J. 

Bayers, De: Derby. 

10,485. Gas Burners, E. W. Killey, Liverpool. 

10,486. mag nee oor al of ILLUMINATING ae Get, x. 

Williams, Manches 

10,487. LUBRICATOR, 3 Glossop and J. A. Tinker, 
Sheffield. 


10,488. Carpinc Enoines, A. Hitchon, A 
10,489. Carnvina Woop and Srong, &c., J. Pollock, 


iw. 
10,490. ag gue Fiance Covenines, Rheinhold 
an : ion. 
ne. Musica Tors and other Toys, E. Hall, 


tham. 
10,492. Uninats, W. Bell, York. 
10, an P. Lorenz and R. Wupperman, 
mndon. 
10,494. Burners for Gas Enornes, H. F. Hoeveler, 
London. 


= Destruction of Turxip Fiy, A. Bamford, Man- 

chester. 

10,496. MasHinc and Brewixe Aug, &c., J. Barton, 
London, 

mee. ALumintum for Cycte Manuracture, W. A. 


indee. 

10,498. DIsINFECTING SEWER Gaszs, J. Arnold, Devon- 
port. 

10,499. CaNDLE-HOLDER, R. W. Anderson, Liverpool. 

10, 500. Pickens of Looms for Weavine, G. Tetlow, 


10,501. JacquaRp Mercnanism of Looms, H. Lord, 
10,502. TUBULAR Artic.es, W. Ambler and H. Branter, 
—— TUBULAR Articies, W. Ambler and H. Branter, 
awe ComprnaTion Spave, Apze, &c., H. Watson, 
10,508. Pa Pyevumatic Trees of Bicycues, F. 8. Rippingille, 
i, for CenTREING Stups, W. Webster, 
10,007. Our Compete Pocket Urinary Test Cask, A. Ball, 


London. 

10,508. ‘Trrscasnme Macutnes, A. Fels.—(H. &. Popp, 

United States.) 

10, — Ostarninc a Forcep-up Dravcnt of Arr, W. 

Adams, 

10,510. ADJUSTABLE HANDLE Bar, F. G. Adams and F, 

7. enshaw, London. 

7. Construction of Ripcinc Dies, H. Dalton, 
don. 

10,512. Rotitinc Merax Tuses, H. Dalton, London. 

10,518. Hanorxe of Wnxpow Sasues, C. Hibberd’ and 


Lowman, London. 
10,514. PopPinG Banruey, J. White, London. 
10,515. Prorectine Caps for BomLer Topes, R. Baird, 


es 516. LITHOGRAPHIC PRINTING Macuines, C. Pollard 
shaw, London. 
10, "517. PURIFYING Bugacuine Liquor, E. Hermite, E. 
rson, and C. F. Cooper, London. 
10,518. Tr Tashent of Grain, W. and A. E. Garner, 
Lon 


10,519. Hotpers for Skerns of Woot, E. Syllwasschy, 
London. 
a Evecrric Barrerizs, A. Van Boeck 


mdon. 

10,521. Manuracture of Axues, B. F. and F. Tf. 

Peacock, London. 

10,522. Bask, A. Slocombe, London. 

~ 523. ARc LAMP Sranparps, &., W. L. Spence, Man- 

1035 poe Burcrnicat InsvuLaTinG Suzet, A. H. 8. Dyer, 

10,28 Jounmat, Bgarine Lusgicators, W. W. Smith, 
ndon. 

10,526. Umpreias, &c., L. Elstein, London. 

10,527. INDIA-RUBBER Mats, J. Burbridge, London. 

10,528. FrEEmNG Copper from ArsENI0, F. B. Stonc, 

Belvedere. 

— Fincer Srauy, G. A. de Laujeac Baquey, 


on. 
10,530. Tzww1s Bats, F. T. Prosser, London. 
10,581. Mippiinecs PuRIFIERS, b Higginbottom, 


London. 
10, —— Maresriaz for Buitpinc Purposes, M. Laffont, 
Lon 


10,583. Cacunr Ciostnc Macuines, T. Christy.—(K. 
Morstadt, Austria.) 
10,534. — for Creantnc Roots, W. Shores, 


10,585. ‘Saves and Locks, H. W. Chubb and W. H. 
ik, London. 

10,586. Nor Locks, D. C. Terry, London. 

10, po Breech MecuanisM for Guys, M. Gledhill, 
mdon. 

10,538. SoLEs for Boots and Sxoszs, G. F. Hall and C. 

, London. 

10,589. Puriryincand Disxrectine Air, J.J. Hartnett, 

London. 
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10,540. ConverTING FLurIp PREssuRE into MecHANICAL 
Work, R. B. Helliwell, Liverpool. 
10,541 Cops, Five Protector, &c., W. Curry, Lon- 


on. 
10,542. Stzam Enoives, J. N. Kemmerrer, London. 
10,543. Rartway Dancer Sienaus, J. M. Back, Bir- 


ming ® a 

10,544. TELEGRAPHIC APPARATUS, G. Sacco, London. 

10,545. Vatves, J. Feaver, Bristol. 

10,546. Lamp with SELF-LOCKING ARRANGEMENT, A. H. 
‘Wormald, Manchester. 

=e. WATER Ciosrets, A. E. Wilcockson, Man- 


rosie Mrasurine and MARKING Crotu, J. Forbes, 
as' 
10,549. al Vent Piva for Pirss, G. N. Milward, Bir- 


10,550. Giving Motion to Brarines, W. Spencer, 
Liverpool. 

10,551. Cycre and other Cranks, P. J. Wilson, 
Sheffield. 


effie 
10,552. Rottinc Iron Round Bars, A. H. Williams, 
Wisha’ 


iw. 
10,553. Repucinc and ConTroLiina VaLves, F. W. 
Fisher, Liverpool. 
_ Parer Bags, J. Laird and M. Macintyre, 


lasgow. 
10,555. Driving Rotary Steves, J. McDonell, 
Dublin. 
— Screw Currinc Apparatus, T. A. Boyd, 


Ww. 

10,557. SucaR Cane Mutts, J. McNeil and H. W. 
Aitken, Glasgow. 

10,558. Motor, G. H. Jones, London. — 

10, 200, Frases for Loam Moutpine, W. Mayer, Jarrow- 
on- 

10,560. GLove Fasteninos, E. Kaiser, London. 

10, 561. Orcans, M. 8. Wright, Manchester. 

10,562. Px — Tires for Wuee.s, A. I. Rath, 

anch 


10,568. nel Pirzs to Basins, T. Robinson, 
re oe 
. Hat "Gpvenenen, T. 8. Mitchell, Mullingar, 


“=. ne for Bortzers, W. H. Walton, South 


10,476. _— -pocks, W. W. Horn.—{0. von Nerta, United 10,56. TIRES for Cyrciz, &c., WHeets, H. P. Geddes, 
10,477. ¢ ut-orr, W. W. Horn.—{(J. P. Wooley, Canada.) 10,5 367, SHOE Soxxs, J. and R. A. Hoyle and J. H. 


Parker Manchester. 





10,479. Bicyotz and Drivina Wuets, B. 
Birmingham. 


Wareing, | 10,568. GonvERTIBLE PROJECTING Lantern, W. 0. 
London. 


Hughes, 
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10,569. Retrevinc Motion for Mutes, R. Hopwood 
and T. and J. Butterworth, Manchester. 

10,570. Trier Morion for Coruss Vatve Gear, 
‘ ee W. Loynd, and R. H. Clayton, 
on 


7s. coeenene, J. W. Marshall and D. Horsburgh, 


10,572. Puncursc Macuoxss, F. J. Com. London. 
10, 573. V. _ £ for Pyeumatic Tress, R. . Mansell-Jones, 


Brighto 
10,574. Sroves, W. B. Maxfield.—(4. Weigang, Ger- 
many. 
10, 7s. Camas Expanpinc Braces, J. H. Haywood, 
10, rh. See Pirss, J. C. Kenwood, St. Leonards- 
10,577. Game of Pastime, M. and R. 8. Williams, 
Liverpool. 
10,578. A a Gas Destructor, J. E. Palmer, 


Birming’ 
10,579. Conant Pocket Stays, &c., R. Coulter, 
Leeds. 


10,580. Mettinc ALU aK, W. Darby and W. P. 
Thompson, Live’ 

10,581. AUTOMATIC eae Device, B. Bernstein, 
Liverpool. 

10,582. PaANoRaMIC Apparatus, W. P. Thompson.—(4. 
du Bois-Re ymond, Germany.) 

10,583. Treatinc Siac, W. P. Thompson.—(B. Talbot, 
United States ) 

10,584. Revo.voxe Toy, R. J. Crowley, London. 

10,585. GeaRine for VeLocirepgs, R. Caswell, jun., 
London. 

10,586. Grixprxc ParaBourcaL Surraces, K. and G. 
Schwarz, London. 

10,587. Bett for Horsss, G. Cheshire.—(F. Nash, New 
South W ales.) 

10,588. ReeL-HoLpeR, J. F. Shale, London. 

10,589. Datinc Press, E. Grosskopt, London. 

10,590. Hanp Pumps, 8. B. Wilkins, Edinburgh. 

10,591. Steam Enornes, L. P. Perkins and R. Wallwork, 
London. 

10,592. Mrrremne PLang, M. Tayleure, London. 

10,593. Sprinc Fastentne for PoorocraPuic SHUTTERS, 
A. J. Smith, London. 

10,594. Gamez, 8. Simmins, London. 

10, "595. EVAPORATING ALKaLine, &c., A. Chapman, 
London. 

10,596. Stoves or Ovens, H. Worrall, London. 

10,597. Comprvep Bakers’ Pert and Breap MARKER, 
R. Samoth, London. 

10,598. Sewine Macurnes, J. W. Gillespie, London. 

—. Propucine Carponic Ac:p Gas, E. Luhmann, 

mdon. 

10,600. Grate Bars, C. Turnofsky, London. 

10,601. VenTrLaTors, A. King, London. 

10,602. es A. Myall. —(W. 
Chi 

10, 608. Fasteninc for Aprons, W. Shanks and Co., 
London. 

10,604. Tans, G. C. Reddick, London. 

10,€05. Ivcanpescent Gas Lamps, J. Bartlett and G. 
A. Williams, London. 

10,606. Exevatisc Cut Crops in S#EaF-BINDING 
Reapers, J. Hornsby, J. Innocent, and I. Trolley, 
London. 

10,607. ToRNwreEst PLovcus, J. Hornsby, J. Innocent, 
and I. Trolley, London. 

10,608. ELecrricaL AccumvuLaTorsS, B. M. —— J. 


8. Harrison, 


M. Gorkam, W. C. Johnson, and 8. ps, 
London. 

10,609. Protection of InsuLaTING MATERIAL, W. 8. 
Simpson, London. 


10,610. Pweumatic Trres, H. P. A. . Villevé, London. 
10,611. Paorocrapuic Lensgs, A. G. Stuart, Tunbridge 


Wells. 

10,612. BLeacninc Woot, &c , C. A. Sahistrém and E. 
Parr, London. 

10,613. Wrspow Jack or ScaFrro.p, G. Davis, London. 

10,614, Brow Pips, F. H. Beirne, London. 

10,615. Cornkuxe, &c., Botries, L. Scarani and Sons, 
London 


mes, § CLEANING Wispdows, &c., V. Stegemann, 
10,617. “Toon for Maxine INDIA-RUBBER TrREs, C. K. 


Welch and H. Du Cros, London. 

Maxixec Drive Cuarn Livxs, G. P. Hart, 
London. 

10,619. Weicuinc Macurnegs, C. R Gorringe, London. 

10,620. Marcu, B. F. Kettle, London. 

10, 621. Boots, A. Cross, London. 

10,622. Wuist.e for Use as a Crcte Atarvum, F. H. 

ild, London. 
10,623. Test and Sampie Grasses, &c., H. Duncan, 


London. 

10,624. Cycte Tires, R. R. Gubbins and G. Harcourt, 
London. 

ere for Groves, &., H. L. Leconte, 


maon. 

10,626. Apparatus for Testinc Drarns, A. E. Shill, 

mdon. 
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10,627. PaorocraPpHic Fim Hoxpers, 8. H. Fry, 
Kingston- on-Thames. 

10, ~~ PREPARING Fiprovs Susstances, G.V. Priestley, 

eds. 

10,629. Frames for Hotpinc Psorocrarss, W. G. 
Honey, London. 

10,630. Epucationat Tors, W. Budd, London. 

10,631. Burtpinc Up Casks or Barrens, W. H. Byrt, 
Bristol. 

10,682. ELectric Switcues, C, T. B. Brain, Liv: 1. 

10,633. Buss for Casksor Barrets, B. H. Robertshaw, 
Sheffield. 

10,634. Foxtsprsc Treatment of Bettye, F. Redda- 
way, Manchester. 

10,635. Ram Cuarrs, R. Cardwell and 8. Watson, 
Manchester. 

10, song3 Incot Moutps in Cast Iron, W. Mayer, Jarrow- 
on- 

10,637. 
Liverpool. 

10,638. Puxiriers used in Fiour-M1Lis, W. T. Bates, 
Nuneaton. 

10,639. AMMONIUM-NITRATE Motor, T. C. Hersey.—(J. 
Blum, Germany.) 

10,640. Hoists, T. Thomas, Cardiff. 

10,641. O1-Lamps, C. Hide, Worthing. 

10,642. Propuctnc Desicns on PiusH, R. Dewhurst 
and Co. and A. Stockdale, Halifax. 

10,643. Frre-pocs, Door-stops, &c., E. Taylor, Bir- 
mingham 

10,644. Tox-cirp for CycLe Perpats, A. Trueman, 
Birmin m. 

10,645. Avromatic DeLivery Macuines, H. Benson, 
Manchester. 

10,646. Brake for Cycies, R. H. Rains and C. Miiller, 
Matlock Bridge. 

10,647. Hermeticatty Fasteninc Borries, L. A. 
Bonnamy, London. 

10,648. Brushes for Wasuinc Borrt.es, J. W. Williams, 
Keighley. 

10,649. Rock-prILLinc Macutnes, J. Murley, London. 

10,650. Wispinc TureaD, P. Smith and S. Ambler, 


London. 

10,651. Ceminc Rosgs or Fittines, H. T. Sully, South 
Woodford. 

10,652. Putverisinc Bread, P. Mulderrig, Dublin. 

10,653. Sare Letrer Box for Hovusgs, 8. H. Pledger, 
London. 

10,654. Fire Escape, W. Ruddle, Southampton. 

10,655. Cootinc ArtTicLtes of Foon, &c., 8. Walker, 
London. 

10,656. WHEEL Trres, V. Moseley, London. 

10,657. Srzam Borer Furnaces, R. Hendry, Glasgow. 

— = Borrte Stoppers, W. J. and E. Freeman, 
Lon 

10,659. Mac Hines for Drittinc to a Pattern, P. 
Pryibil, London. 

10,660. Treatment of Ciay, T. H. Sharpe, London. 

10,661. Boots, J. Underwood, London. 

10,662. PwEUMATIC Tires, J. Magenn ennis, Liverpool, 

10,663, TruyKs, M. W. Wright, ndon. 


'yne. 
Fasric for Tustnc and Be.tine, R. Temmel, 





= es. eee a J. Barnes and R. W. and W. H. 

enyon, Loni 

10,605. — “Currents of Arr, H. Coward and 
W. L. McNay, London. 

5 ~ oe Meters, A. J. Boult.—(M. Esser, 

10,667. Azo CoLtourntne Marrers, C. D. Abel —(The 
Fa rbwerke vormals Meister, Lucius and Briining, 


Germany. 
10,668. ALUMINa Sats of NaputHo. Sui PHONIC AcIDs, 
D. Abel.—( The Farbwerke vormals Meister, Lucius 
and Briining, Germany.) 
_ . Burron- —— Macutnxs, H. Eckert and G. 
en: 
10,670. Sarr Goursan, H. E. Daniell, London. 
10,071. Sream Enoarngs, J. T. Knowles.—( IV. Dryland, 
nee. 


) 
10,672. Gotr CLuss, C. R. Blathwayt, London. 
10,673. Brick-cutrine TaBies, H. Tuke, Leeds. 
10,674. Currer for MouLpinc Purposgs, &c., W. Junge, 
London. 
10,675. ManvractureE of CELLULOID BaLis, P. Hunaeus, 


mdon. 

10,676. Fsrpinc Org, &c., G. A. Goodwin.-(4. M. 
Brown, South Africa ) 

10,677. ATTACHMENT to TRAVELLING Caps, C. W. Shep- 
erd, Bradford. 

10,678. Fzep Ro.uers, P. Jensen.—(C. 0. Dest, Ger- 


many.) 

10,679. Esector ConpEenseErs, T. Ledward, London. 

10,680. Lenses, H. V. Weyde, London. 

10,681. Prorocrarny, H. V. Weyde, London. 

10,682. Typz-writers, W. J. Borden and J. W. John- 
son, London. 

10,683. CatcuLaTion of Exectric, &c., DisTRIBUTION, 
H. Helberger, London. 

a Frames of PortasBte Tents, E. L. Berthon, 


ndon. 
_ Hypravtic Vatvss, A. H. and H. H. Cochrane, 


mdon. 

10,686. Frames for Ve.ocipepes, E. G. Shewari, 
London. 

10,687. Preumatic Tings, C. W., E. A., and F. H. 
Bluemel, London. 

10,688. Wuesis for Vevocipepes, J. F. McCarthy, 
London. 

10,689. Carvinc Megat, J. Zemanec, London. 

10,690. Awnopes for Evecrric Ce.is, T. Parker and 
A. E. Robinson, London. 

10,691. Wire Frames of Parer-MAkING MACHINES, 
J. B. Jackson, G. Bentley, and 8. Smith, London. 

10,692. Fotpinc Stanp for Exarsitinc Goons, W. 
Horn.—{H. A. J. Rieckert, United States.) 

10,693. ComBrnED BepstTgaD and Casinet, W. W. Horn. 


ik. Sekofeky, United x5 
10,694. es Boiter, J ott and H. Darwin, 


10,695. Sees -Box, J. T. Bott, Birmingham. 
—— Derecror Cover for "ELECTRIC Pusn Kyoss, 
A. Shiels, London. 
10, 697. FasTenrnc Horse Suoz Kwtv gs, J. Searby, 
Rotherham. 


10,698. Scrzntiric Toys, E. Hardcastle and E. Hawks, 
Manchester. 

10,699. Key Rixcs, L. Myers and F. R. Baker, 
Birmingham. 

10,700. Maxine Tga-KeTTLE Sprouts, H. W. Ludlow, 
Birmingham. 

10,701. Bepstzap Knoss, T. Hasluck, 8. Martin, and 
W. Dingley, Birmingham. 

10,702. Lirtisc Gear for Mrxz Hoists, J. Wallace, 
London. 

10,703. Furnaces, E. G. Brewer.—(Za Société E. Herr- 
mann and Cohen, France.) 

10,704. PROPELLING ne E. L. Pease, London. 

10,705. Suprtyinc WaTER Losets, F. G. Underhay, 
London. 

10,706. Errectinc Exectric TeLecraPHic Commvu- 
nication, W. 8. Smith and W. P. ranville, 
London. 

10.707. CrusHinc or Distnrecratine Gra, &c., 8. 

er, The Central Cyclone Company, Ld., 
London. 

10,708. Doustinc Frames, H. H. Lake.—(M. Chapon, 
France. 

10,709. Potisuine Leatuer, J. G. Chattaway and ©. H. 

d F. J. Dale, London. 

—, VeLocipeDe Luocace Carrizr, G. F. Hall, 

ndon. 
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10,711. Bett Guarps, G. R. Gaunt, Bradford 

10,712. Hurricane Lanterns, E. J. Sha’ w, Walsall. 
10, 713. Dyzise Macuines, G. M. Undy, London. 

10, 714. Steam Hammers and Sramps, L. F. Massey, 


Manchester. 

10,715. ExecrricaL Conpuctors, C. E. Jackson, 
London. 

10,716. Junctions for Ececrricat Conpuctors, C. R. G. 


Smythe, G Ww. 
10,717. CuamBers for Dryina Bricks, &c., J. Short, 


lasgow 

10,718. Doors, &c., C. N. Judson, London. 

10,719. BUTTER Worker, G. Wilson, jun., North 
Sunderland. 

10,720. Frre-escare Ciorues Basket, A. J. Wilson, 
Mortimer 

10,721. SHIRTS, D. Alexander, Glasgow. 

10,722. Hat Suspznper, J. Lock, London. 

10,723. Waeerxs for PERAMBULATORS, &c., A. Webb, 
Birmingham. 


10,724. i Cisterns, W. Wheeler, 
Birmingham. 

gaa for Furniture, &., M. J. Rowley, 

10,726. ect PE-WRITERS, M. kL. Severy and C. F. Howe, 


10,727. Fossemes Desicns on Giazep Warez, T. Holt, 
Stoke-on-Trent. 

10,728. Furnaces, A. Anderson, Newcastle-on-Tyne. 

10, 729. TyPE-writers, A. G. Hyde, London. 

10,730. Mow1ne Macuings, L. Morris, Ventnor. 

10,781. PorTaBLe Rerricerators, A. T. Ballantine, 


ion. 

10,732. Fenpers, &c., J. Brookes and J. Brookes, jun., 

Birmingham. 

10,738. Boat-Lowertnc Apparatus, J. H. Eilbeck, 
West Hartle pool. 

10,734. Bicycues, J. Hall and E. H. Reid, Jarrow. 

10, 735. Maxinc Sopivum, Potassium, &., H. C. Bull, 


10, iss, Box for Borrtep Brrr, &c., H. L. Matcham. 

mer Pasegees and Covers of Coat Tuss, X&c., R. 
Bowman, Cramlington. 

10,738. BRAKE Brock, F. W. Moore, London. 

10,739. RELIEVING Suurries of Looms, J. E. Wilkin- 
son, Bradford. 

10,740. Burrers, &c., for Looms, P. Conway, jun., 
Stockport. 


po 
10,741. CHARGING MATERIALS into VessELs or REcEP- 


TACLES UNDER STEAM PReEssuRE, D. Westlake, 
jwansea. 
10,742. TeLecRrapnic SicNat Apparatus, R. Steenberg, 


New e-on-Tyne. 
10,743. — R. L. Hattersley and 8. Jackson, 


Keighley. 

go TUBE-PROTECTOR for Wueets, T. J. Mortin, 

10, 743. a Oxycren, The Manchester Oxygen 
(Brin' “sel Patent) Company and W. M. Jackson, Man. 
ches’ 

10,746. Preservine Suare of Boor Heets, J. W. R. 


Binns, 

10,747. Keyvway Courtine Macutng, R. W. Richardson, 
London. 

10,748. PHotocraPHic Lenses, &., A. J. Stuart, 
Tunbridge Wells. 

10,749. Non-conpuctine Jackets, C. Bétter, London. 

10,750. Pumps, B. J. B. Mills.—(H. Jandin, France.) 

10, 751. Jomsmnc Water and other Pires, J, W. Brooks 
and H. Perks, Birmingham. 





10,752. Srartina Gas - eames J. E. Weyman and 
. A. Drake, Sheffi 
10, 758. WRINGING — ¢ Manourne Macuines, T. T. 
Mercer and T. W: ‘oolfall, Manchester. 
no Fastxninos for Macnine Bevtina, A. Welp, 


mdon, 

10,755. Brick Presses, W. Ward and Sons and W. 
Ward, London. 

10,756. Wrovcnt Iron, J. Lakin, London. 

10,757. Waeets for Venicuss, 8. J. H. Row, London. 

10,758. Preventinc Racine in Marine Excines, W. 


Burns, Glasgow. 
10,750, "tear for SNARING Brrps, &c., E. Davies, 


ris 

10,760. Vro.ins, &c., A. J. Boult.—(J. A. Close.) 

10,761. Game Apparatus, W. P. Thompson.—{N. 0. 
Starks, United States.) 

10,762. a Lamps, E. E. Weaver and G. B. 
Man, y, London. 

10,763. faancune for Nuts, W. P. Thompson.—(A. K. 
Lovell, United States.) 

10,764. Prrumatic WHEEL Tires, J. F. Palmer, London. 


10,765. Dereroznt Compounps, W. P. Thompson.— 
(W. B. Brittingham, United States.) 
10,766. Pweumatic WHEEL Tires, J. F. Palmer, 


London. 

10,767. Farcrion CLutcues, W. P. Thompson.—(H. W. 
Hill, United States.) 

10,768. Pneumatic Wee. Tires, J. F, Palmer, 
London. 

10,769. ADMINISTERING Mepicatep Vapour for the 
Cure of Lunc Diseases, W. P. Thompson.—(J/. 
Nixon, United States.) 

10,770. ADVERTISEMENTS, N. A. Shibley, London. 

+ 71. Apparatus for the Raisine of Poutrry, &c., T. 

Wilson, Liverpool. 
10, <. —_ of Domestic Vesses, &c., F. Hancock, 


10,778. “‘Avremasw F.usHino Apparatvs, F. J, Colling- 
wood, Live: 

10,774. TREATMENT of ——_ of aa Bernas, 
The Electrolibration Com! 

10,775. Tins for Bakine 
Biabaud, London. 

10,776. Maxine Sucar-cane Knives, W. Broking, 


—+hy Cc. ‘Tons and A. 


German 
10,777. — Barrerigs, The Princess Company, 
Limited.—( The Princess Company, Limited, Memch>’ 
10,778. Steam Wuist.e, E. Lunkenheimer, London. 
10,779. Sears, &c., R. Haddan.—(H. von Hosstrup, 
Germany.) 
—_, Means for Preservinc Wines, C. H. Jolliffe, 


mdon. 
10,781. Surrace Priytinc Piates, J. Mullaly and L. 
L. Bullock, London. 
10,782. Damprnc Boarp Ro.uers, C. Pollard and G. 
rayshaw, London. 
10,783. PNeuMaTIC Action for Orcans, T. Casson, 


London. 
10,784. a of Harp Soap, C. D. Abel.—(N. 
Osuch owski, Russia, and A. &. Zivierzchowski, France.) 
10,785. Display of ADVERTISEMENTS, A. de la Rose, 


mdon. 

10,786. STROKE RecisTerinc Apparatus, H. E. Newton. 
—(C. C. Worthington, United States.) 

10,787. Braces, F. Tew, London. 

10,788. Propuct from Inpian Cory, H. Bates, jun., 


ndon. 

10,789. RECOIL-OPERATED naan, O. Brauswetter 
and T. Bergmann, 

10,790. Domino, L. Raum, eaten, 

10,791. Suoxs, J. Lion, London. 

10,792 Jornrs for FLoopixe Hoops, E. A. Naether, 
London. 

10,798. MecnanicaL Movements, H. H. Lake.—(A. B. 
Willcox and B. L. W hittemore, United States. ) 

10,794. Bao Fasteners, L. A. Walker, London. 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Official Gazette. 


472,288, Dust-proor Bearino for Suarts, 7. A, 
Edison, Llevellyn Park, N.J.— Filed October 1st, 1891. 
Claim.—{1) The combination, with a shaft, of a 
terminal bearing closed over the end of the shaft and 
a & journal or bearing box with a closed end 
over the end of the bearing and a dust-tight joint 
around the shaft at the opposite end of the bearing, 





eeatiie on Paseo e The combination, with 
t, of a bearing closed over the end of the shaf 

: owns te box I the sam ae ma‘ 

at the open ends of said bearin box, a cap in- 
closing said material, and a between the cap 
and material, substantially as described. 

472,309. Sream Generator, C. D. Mosher, Amesbury, 

Mass.—Filed December 1st, 1891. 

Claim.—A boiler comprising in its construction two 
water drums, two steam drums located above the 
water drums, return pipes connecting the water 
and steam drums, pipes connecting the water drums, 
valves in said pipes, whereby communication between 
the two water drums may be shut off, tubes connect- 
ing the water drums with the steam , and 





° 0.0 
OOROO 


steam pipes to conduct steam from the steam drums, 
each of said steam pipes having a valve whereby rit 
may be shut off, the valve in the water drum connect- 
ing pipes and in the steam pi enabling either side 
of the boiler to be entirely cut off from communication 
both with the other side of the boiler and with the 
engine, as set forth, 


472,504. Toot ror Upsetrinc Exps or Meta TuBeEs, 
Y. Kitsmiller, Chicago, [l.—Filed March 26th, 


1891. 

Claim.—An upsetting tool or die for upset tubes 
of metal, constrocted with stem B, an ann wall 
C, secured to the said stem, and a former shank 
located within and concentric with the annular 


oe 


$$$ 


and attached to the said stem, all integral 
and pted to move together upon the tu a 
upset and fix its exterior and interior P wwoad dang 


47 2,504. 





while conveyin; the metal the impact of the upset- 
ting blow, subs kcetialty as d described and sh shown. _ 
472, 541. Bortnc Toot, M. C. Johnson, Hartford, 
Conn.— Filed September 8th, 1891. 
Claim.—As an improved article of manufacture, a 
drilling tool ha’ a spirally grooved body, the groove 
being of substantially uniform pitch from point to 





shank and of an area in cross section at any part 
between the point and the shank of the groove sub- 
a to or more than the cross sectional 
area of the groove near the point, all substantially as 
described. 
472,721. Evecrric Searcu Licut, B. B. Ward, New 
York, N. .¥.—Filed January 18th, 1890. 
Claim.—In a search light, 


movable caps /’ #’, in com with reflector R and 


were 












































lamp L, frame U, base B, and shaft T, cord C, and 
pulley all arranged as described, with electrical 
connection, all substantially as and for the purposes 


portal Water -tuse Borer, A. F. Yarrow, 
London.—Filed August 8th, 1891. 
Claim.—(1) In a water-tube t boiler for the generation 
of high steam, the following nam 
co) 


, the combina’ 
elements: generator -n 
— of two sections gt omer 
gitudinally on both sid: heads by bolts 
pemne Coe through steam- tight oints in said sides and 
water tubes for ascen: circulation within a 
aaa and connecting one section of each of said 
chambers to a section of another chamber, and down- 


cast outside of the furnace walls, conn 
mo tor chambers, substantially as and for the 








Eontbination of + ew (2 In a water-tube boiler, the 
AF 4 upper generator cylinder 


drum com two BOB may ner ape separably 
bolted er re ongitudinall y h steam tight 
joints in both sides and heads lower water 
cham! each of two sections, the one 


flat tube sheet and the other soos -camaees or, soparably 
ly throug! steam- 





bolted longitudinall, 

Pees eee ne on eed beth ents, ontd appar cy “4 
ele Ry Rn En 
where! 
to both ends of said tubes of the bolts, 

in said joints, substantially as set 


1892, 


—: 
erally united 
© tube to be 
| ensions, 


f the upset. 
shown, pest 
by Hartford, 
tufacture, a 


» the groove 
m point to 


b any part 
sroove sub- 
® sectional 
antially as 


Ward, New 
|, provided 


k, with ie- 
ctor R and 








"Wi teiesemtemnen 
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d C, and 
electrical 
purposes 


Yarrow, 


meration 
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wood-casing and ‘insulating compounds of a soft nature | steam pipe, joints in hydraulic pipes, compressed air 
THE ORTEAAE Eee ELECTRICAL are concerned, need not be feared. Further, the whole | receivers, et the welding of flanges subjected to great 
e's: . of the work of an installation can be fitted up in the | test pressures, is indicative of great recent advances 


Anew system of py es concentric electric conductors, 
in which air alone is the insulation, is shown erected for 


‘supplying current to lamps in the French Medieval 


Court. This Gothic structure, situated in the North 
Nave, has been fitted up as the chancel of a church by 
Messrs. Benham and Froud, and the lights are suitably 
disposed in two wrought iron electroliers, one brass 
standard, and a suspended brass corona. This tubular 
‘system of conductors, brought out by Messrs. Cook, 
Smythe, and Payne, and admirably suited for low-tension 
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supply, consists of a central metal rod or tube for the 
inner or positive conductor; a second tube surrounding 
the first as the negative conductor; and an outside tube 
over the whole, as a protecting guard, which may be of 
any metal, such us brass, iron, or zinc, either painted or 
in bright work to suit the decoration of the interior. In 
the installation referred to the guard tube is of brass, 
polished and lacquered, and harmonises well with this kind 
of interior. Apart from economic and other considera- 
tions, the fabet have not at all an unpleasing appearance, 
and considering the difficulties of complete M hiding 
electric casing in such buildings as cathedrals, libraries, 
hotels, banks, town halls, and other buildings, with a 
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certain pretence to the «esthetic, it becomes a question 
whether, instead of making incisions in stone and wood- 
work, it is not preferable to run the gauntlet to the 
opposite extreme, completely exposing the conductors, 
but making them of suck a form that they do not appear 
like wires at all, and lend themselves to decorative effect. 
For this purpose the concentric form is the most natural 
and simple, presenting the appearance of a lacquered or 
painted rail, harmless to the touch with the heaviest 
current, and which can be made to serve other con- 
venient purposes, such as curtain, hat, picture, or hand 
rails. For shop windows and show rooms the use of 
these rigid rails for hangings, together with their orna- 





mental a as against flexible leads, would appear 


to be much in favour of their use. 

The tubes are simply kept apart concentrically by 
distance pieces of glazed earthenware, slate, or other 
non-inflammable material placed at intervals. Hexa- 
gonal ring separators threaded on the tubes, or small 
round-headed stud separators let in at the sides, are used 
for this purpose, as shown in Fig. 5, the stud separators 
being used for vertical work. It will therefore be seen 
that the highest insulation is obtainable with this system ; 
while from the indestructible—or rather inedible—nature 
of the materials, the depredations of rats and other 
vermin, so often the cause of trouble below floors where 


workshop to measurement and taken in sections to the 
place of installation, where in consequence not much time 
is taken over erection in situ. Improvements recently 
introduced depend upon the fact that it is not necessary 
to have solid tubes; that is, it is equally as good to use 
a tubes or tubes with holes in for drainage, provided 
that the total section of metal is proportioned to the 
current. With split tubes the advantage is gained firstly 
in lower cost of manufacture, the tubes being rolled from 
the sheet; and further, in consequence of the natural 
spring in such tubes, the ring separators are retained in 
position in vertical work and the use of studs dispensed 
with. Further, by means of splitting the tubes longi- 
tudinally more than once, two or more branch circuits 
can be served by one pipe. Tubes split three or four 
times for this purpose are fitted with special triangular 
or square separators. These improvements, introduced 
since the opening of this exhibition, considerably reduce 
the cost, time, and space taken up by erection. The 





nature of the system is altogether on new lines; for 
instance, conductors with lamps mounted intact can be 
easily uncoupled from the main, altered in position, or 
coupled at other points as required; periodically they 
can be taken apart for inspection, washed, dried, and 
reinstated, thus making the installation as good as new, 
and it is not improbable that they would class under 
removable fixtures in a house, and be removable at the 
expiration of tenancy. 

The necessity of a ready means of jointing the various 
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lengths of tube together has produced many ingenious 
methods, the inventors preferring, on account of its 
adaptability to the fixing thereon of lamps, switches, 


sides of which are ‘utilised respectively for conductor 
tubes, standard, lamp, and switch. The connections 
inside the joint-box are made by strips of copper screwed 
on to collars brazed on to the ends of the tubes. In 
Fig. 2 one such end prepared for jointing is shown, the 
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central conductor being a rod tapped at the end and 
receiving the connecting strip between two nuts, while a 
collar is brazed on the outer tube, to which the strip is 
connected by a set screw. The junction-boxes are cast 
perfectly square, with interchangeable sides, and, as 
shown in Fig. 8, are secured where necessary to the 
rafters, walls, or ceiling. To these boxes the outer 
guard tubes are attached by screwed flanges, the inner 
tubes rigor their position by the separators. Their 
use as regards the attachment of lamps, brackets, 
pendants, ceiling roses, switches, electroliers, standards, 
wall connectors, and cut-outs, can be easily understood. 
The application of 
these conductors 
to cathedral and 
church interiors is 
shown in Fig. 3, 
and to stage foot- 
lights in Fig. 4. 
The non-inflammable nature of the materials is a 
great point in favour of their adoption for footlights, 
wings, and battens in theatres, instead of wires 
covered with inflammable insulation and bedded in 
slate. The = tubes referred to above are jointed in 
the manner shown in Fig. 6, the ends being soldered to 
flexible strips, which are jointed, as shown in Fig. 7, by 
overlapping and fastening down with a shoemaker’s 
eyelet-hole as used for lace boots, and finally soldered. 
In boiler-houses or in proximity to hot-water or steam 
pipes, or in situations exposed to the sun, as in con- 
servatories, the system would show up to great ad- 
vantage, the heat improving instead of deteriorating the 
insulation. 

An exhibit of great interest is that of Messrs. Lloyd 
and Lloyd, of Birmingham, who show specimens of 
sleoisteale welded tubes and fittings. The practical 
development by this firm of the Bernados-Howard 
electric welding process, in which the arc is played 
between a movable carbon point and the work, has 
already been described in these columns, but its applica- 
tion as here exemplified in large specimens of welded 





FIG. 7 





cut-outs, and branch tubes, a small square joint-box, five | 
sides of which are generally available for the above | 
purposes. In Fig. 1 is shown one such joint-box, four | 


made in this industry. Although the process of welding 
is not here shown in action, which, on however small a 
scale would have added great interest to the Exhibition, 
it is a pleasing feature that the work is not all presented 
to view faced, finished, and painted. Some of the best 
specimens are shown just as they left the welder’s hands, 
and after subjection to severe tests. For instance, some 
short lengths of pipe with welded flanges are shown as 
they appeared after being battered under a 10 cwt. steam 
hammer, and the concertina-like, and partially fractured 
state of the pipes, while the welds remain intact, shows 
the excellence of the work. In one of these specimens 
—an 8in. iron pipe, with 16in. flange lin. thick—the weld 
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has remained perfect while the pipe is crushed com- 
pletely out of shape. With reference to the welding of 
flanges, it is possible to weld thick flanges on to thin 
pipes, which could never be done by the gas process. 
For tubulous boilers and kindred purposes this has long 
been a recognised requirement in piping. Two specimens 
of 8in. pipe welded electrically from }in. stuff, and with 
electrically welded flanges, were tested to destruction by 
Lloyd’s Proving-house in May last, and a certificate 
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furnished to the effect that one—an iron pipe—broke in 
the body of tube at 88 tons odd, the welded part remain- 
ing intact; while the other—a steel pipe—broke at 
101 tons odd in the welded part of the flange. 

An interesting use of the electric arc is in the cutting 
of iron and steel plate for templates, burning out holes, 
the cutting of pipe ends into the required form for 
welding, the repairing of broken castings, and in 
the enlargement of places in forgings and castings 
that will not clean up on the machine. A pipe end 
so cut out by the electric arc to the form neces- 


SHEET IRON 
SHIELD 


Nene i 


sary for welding a tee is shown in Fig. 9. This 
specimen is a 12in. pipe ;;in. thick, with jin. flange. A 
large 12in. steel tee ;*,in. thick, complete with jin. flanges, 
is exhibited, which was subjected to a test of 8501b. per 
square inch, when the bolts at one outlet broke and 
released the pressure. 

In the welding of pipes and cylindrical receivers 
where the weld is straight, the carbon is automati- 
cally gyrated by a special machine designed by Mr. 
Henry Howard, a member of this firm. The carbon 
is clamped in the holder vertically over the work and is 
caused to rotate, describing a small circle ; in addition to 
which it is given a rapid motion from side to side, thus 
playing the arc on the work in the form of a broad band. 
After raising a certain area to welding point the pipe is 
shifted under the hammer, and this portion of the weld 
finished. The pipe is treated in this way until the weld 
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steam hammer. 


An electrically welded iron air receiver is shown— | have been used successfully and economically, and 
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Fig. 12—made of fin. stuff, 24in. long and 10in. diameter, 
with ends ,4in. thick. This specimen burst at one end 
under a pressure of 750 Ib. per square inch. 

All work like tee joints, the welding of small tubes, 
and repairing work is done by hand. For this purpose 





the carbon holder illustrated—Fig. 10—is used. The 
wooden handle and the iron plate shield on the holder 
preserve the hand from the intense heat of the arc, while 
the work is watched by the welder through a red glass 
window let in to a sheet iron screen. Wooden partitions 
divide off each workman, and prevent 
the glare affecting passers-by. As an 
example of what can be done in 
repairing work, a cast steel fly-wheel 
ig shown repaired in sixteen places. 

Messrs. Lloyd and Lloyd state that 
the economy of arc heating and weld- 
ing is established beyond doubt in 
the manufacture of large fittings, iron 
and steel tubes, iron barrels for petro- 
leum, &c.; also in its application to 
hydraulic work, cutting and boring 
work, and specially in repairs to steel 
castings, and engineering work of 
various descriptions. 

A novel steam pipe joint is exhibited 
by this firm—Fig. 11. Short flanges, 
turned down a little on the outside 
where they join the pipe are welded 
on, and instead of bolts the special 
fcrm of clamp illustrated is used. 
This is fastened in by iron wedges, as 
shown, and joints to stand 300 lb. 
pressure, it is claimed, can be made 
by this method in three and a-half 
minutes. Four such wedge clamps 
make a joint in a Tin. pipe. 

An exhibit of considerable interest 
is the electric rivetter of Messrs. 
Delaloe and Piat—Fig. 13. In this 
machine the piston is moved forward 
in a horizontal direction by the action 
of the electric motor, working through 
speed-reducing gear, and compresses 
oil on. the upper surface of the ram 
up to 300 kilos. per square centi- 
metre—two tons per square inch. 
The ram, which acts vertically, has 
an area of 16 square inches, and 
therefore the pressure on the rivet 
punch amounts to thirty-two tons. 
To effect this the motor takes 25 
ampéres at 110 volts, or about 3} 
electrical horse-power, for a period of 
two or three seconds at each rivet. 
The motor is a multipolar machine, 
having eight poles on each side of the 
armature, and two carbon brushes 
placed 45 deg. apart. The switch for 
starting the machine is seen in the engraving, and is 
arranged so that the lever in the furthest position cuts 
off the current after the piston has developed sufficient 
momentum. In this position also a brake can be 
applied to the fly-wheel to suit the requirements of the 
work. In bringing the lever back to the intermediate 
position a spring carries it clear of the starting contact, 
and p'aces it in the position ready for reversing. On 
revers:ng the motor the piston is carried back ready for 
the next rivet. The rivet punch is raised in the present 
machine by a hand crank, but it is intended to perform 
this by the action of the motor on reversing. The inven- 
tors intend to further improve the capability of the 
machine by heating the rivets in situ by an electric 


completed along the whole length. One of the welds | current. The illustration shows the machine slung 

e is here shown, cut out from a jin. welded steel 
receiver. The specimen, which shows no sign of fracture, 
was first flattened in the rolls, afterwards coiled round a out from the centre in order to take flush work. The 
4in. bar cold, and then the spiral flattened cold under the machine can also be slung in the other position for 





Fig. 





le irons of 


| ready for rivetting horizontal webs or 
with a set 


girders, the rivet punch being specially fix 


| upright work. In France and Germany these rivetters 


| patents have also been granted in England. Some are 
now in use on three large bridges, each about 2000ft. 
span. The generating dynamos are fixed on the bank, 
and the current taken along the whole length of the 
| bridge by bare conductors. To these can be attached 
| the insulated leads, connected to the rivetter in any 
| position required. The system, as far as canalisation is 
concerned, has a decided advantage over the conveyance 
of water under pressure in flexible pipes, with the 
inevitable crowding and difficult working in and out 
among the lattice-work of the girders. 











A METHOD OF COATING STEEL WITH 
COPPER. 


Yer another attempt has been made to overcome the one 
disadvantage that the element iron—whether unalloyed or in 
the form in which we know it as steel—possesses, namely, 
its eminent corrodibility. In contrast with iron in respect of 
this tendency, a metal that stands out most clearly is copper, 
and it is not surprising that repeated efforts have been made 
to turn its inertness to account by using it to protect its more 
| mechanically but less chemically resistant congener. From 
| the coating of hydraulic rams to the plating of toasting-forks 

and mouse-traps, hawked in the streets for the modest sum 

of one penny, instances abound of the varied applications 
| which have been made of this property, and the rusty condi- 
| tion of some of the articles thus treated has sufficed to prove 
how imperfect a measure of success has been achieved. The 
most obvious way of obtaining a protective coat of copper on 
| iron consists in rolling the two metals together in the manner 
| practised in the old process of Sheffield plating with silver; 

but in spite of its obviousness it has not been largely adopted 
| until lately, when it has reached a certain stage of develop- 
} ment in France, and has now found its way into this country. 

The method as described in the English patents of M. Edourd 
| Martin, consists in casting a short copper ingot on a core of 
| iron or steel, the copper being shorter than the core and not 
| placed symmetrically, but dis towards one end, so that 
| the unequal travel of the coating, when afterwards extended 
| by rolling, may be compensated for. Save for the provision 
| of special grooving of the rollers to prevent the formation of 
| fins of the softer metal, the subsequent operations are con- 
| ducted in the ordinary way. Advantage is taken of the 
| retention of heat by the core to allow of performing the 
| rolling under such conditions that the ductility of the two 
| component metals is approximately equal, by permitting the 
| composite bar to cool slightly after the first passage between 
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the rolls, by which means the copper covering is chilled some- 
what, and its excessive ductility diminished without impair- 
ing that of the steel core. 

The process was originally devised for the manufacture of 
wire for telegraphic and telephonic purposes, but has been 
lately extended to the production of sheetsand plates. With 
regard to the former use, it is obvious that a compound wire 
of this description possesses the important advantage of being 
stronger than copper alone and more conductive than steel, 
the precise relation of these qualities being determined by 
the thickness of the coating rolled on. At present a copper 
wire with sufficient conductivity for many nes woe has too 
low an elastic limit to permit of its use for overhead wires of 
any reasonable span, and conversely a steel wire of ample 


—— 
—. 


ting the employment of one of a pris sectional 
consequently of stouter poles and supports. Monsoren pe 
larger surface presented is a serious dissdvantegs in countries 
where heavy falls of snow occur, as the overloading and sub. 
sequent breakdown of the wire is then a common event. 

The use of this compound wire has already commended 
itself to various foreign railway companies and others, while 
in this country it is stated that the District Messengers’ 
Company has some twenty miles in operation, so that its 
adaptability, at least to certain » may be taken ag 
proved. It is when the extension of the principle to wire 
and sheet, and articles made from them, such as spun Roods 
and nails, in which the primary object of the copper Coating 
is not to raise the conductivity but to protect from corrosion 
is mooted, that questions arise. These are the more pressing, 
as it is proposed to manufacture sheet coated on one side for 
use as ship-plates, the protection of which has occupied the 
attention of chemists and engineers from the time when 
metal was first used to any considerable extent by the naval 
architect. We have examined samples of coated plates, and 
to all appearance the adhesion of the copper coating is good 
no imperfection in the weld—for so it must be pected a : 
being perceptible; but in the thinner-coated samples at leas 
we were struck by the want of complete closeness and 
smoothness of surface, which seemed to indicate that the 
copper film was not absolutely continuous. This may be 
due to too great a reliance being placed on the ductility of 
the copper and its capability of —s over the surface on 
which it is rolled, for unless the latter were chemically clean 
spots would be likely to occur, over which the copper might 
certainly be drawn, but to which it would not possess 9 
satisfactory attachment. 

Again, the electrical relation of the two metals, which 
always crops y er considering the merits of processes of this 
kind, is such that the corrosion of the metal to be protected 
would be enhanced at a bare place by the presence of the 
would-be protector; in fact, the old plan of protecting copper 
bottomed ships by means of zinc, which was killed by its own 
too complete efficacy permitting the impeding barnacle to 
obtain a foothold uncontaminated by poisonous copper salts, 
would in this case find an analogy, save that the galvanic 
couple that there at least did what was expected of it, 
would be replaced by one which was simply mischievous, 
It is therefore of primary importance that the non-porosity 
of the coating should be F ager beyond cavil. Of course, any 
doubt on this point could be set at rest by the use of a really 
thick layer of copper, but then the question of expense comes 
in. In brief, the point to be determined before the process 
can be said to fulfil all that is claimed for it, is the mini- 
mum thickness of copper that can be used, having regard to 
the character of the article it is designed to protect, and the 
corrosive influences it is likely to be subjected to. In other 
words, the limit where porosity and want of absolute conti- 
nuity begin to make themselves felt, must be determined so 
that it may never be exceeded in practice. No attempt has 
hitherto been made to settle this important matter, as the 
rocess, though well established for the manufacture of wire, 
as only recently been suggested as suitable for larger and 
more important purposes, and it will no doubt be the first 
care of those interested in its adoption in this country to 
obtain authoritative advice from an independent source. 








AMERICAN BOILERS. 


AMERICAN engineers are not fortunate in their dealings with 
this country. They seem to reserve for British consumption all 
that is worst. Their crack engines have almost to be rebuilt, 
their tools to be strengthened, and now we have before us a report 
from the Board of Trade inspectors on a boiler, which report 
contains the following passages. The boiler gave way, fortunately 
without killing or injuring anyone, on tke 5th of April. The 
quotations are from the report of the Manchester Steam Users 
Association, which was asked to insure the boiler :— 

“The boiler is not well adapted for high- re, and there 
are various points in connection with it which should have your 
serious consideration. It is externally fired; that is to say, the 
furnaces are placed under the bottom of the shell, and hence the 
plates are liable to become overheated from sediment collecting 
on them, in which case their tenacity would be materially 
weakened, and their strength for resisting rupture reduced. In 
our judgment the system of external firing is not adapted for 
a a builers; Cornish or Lancashire boilers or multi- 
tubular internally-fired boilers are much more trustworthy. It 
was understood that the blowing-off pressure was 90 Ib., but the 
inspector was informed that the pressure in some instances 
reached as high as 1101b. when the safety valves bave blown off. 
The valves are of a complicated construction, and such as we 
should expect would be uncertain in their action. 

“The boiler is of weak and poor construction. The flat ends 
depend mainly upon the smoke tubes, and these have been badly 
— at one end many of the tubes bave been too small for the 
holes and have had liners put in to make them fit. There are no 
screwed stay-tubes as is usual in such boilers. The other stays to 
the ends are flimsy diagonal rods, secured by roughly welded 
palms, The flange of the dome securing it to the shell is excep- 
tionally thin, and there are no stays to lash the dome to the shell 
as is usual. There are three diagonal stays to the crown. It is 
understood that the plates ure of steel, but nothing is known of 
the quality, neither could it be ascertained whether the rivet holes 
had been drilled or punched, The position of the feed-inlet is 
objectionable, as it is placed on the back end of the boiler near 
the bottom, so that if cold water were used it is probable that the 
contraction of the plates might lead to fracture. The feed-pipe is 
merely screwed into the back end plate and likely to ‘leak, and as 
the attachment is in the flue, it could not be readily seen. The 
blow-out pipe is also attached to the back end plate in a similar 
manner. It should also be noted that the feed back pressure valve 
and the blow-out tap are outside the boiler-house, which is a very 
objectionable arrangement. 

‘‘All the fittings except the steam pipe, which is screwed into a 
cast iron rivetted block, are merely screwed into the boiler plates, 
but the usual course is to have wrought iron or cast steel bases, 
rivetted to the plates and to secure the fittings to these by faced 


flanges. 

(The manhole mouthpiece is of cast iron instead of wrought iron 

- . usual, and is pl objectionably near to a ring seam of the 
shell. 
‘* As we have already mentioned, the boiler, in our eign, is 
not suitable for ~ ressure, and as an externally-fired boiler we 
must respectfully decline to take nsibility for it or guarantee 
it. We think your best course would be to lay down a well-made 
internally-fired boiler, and shall be pleased to assist you in securing 
a suitable one.” 











Tue Bill of the London County Council for power to 
construct a tramway on the Thames Embankment was on Wednes- 
rejected by a House of Lords’ Committee. This will stop for 





strength egregiously fails from its high resistance, necessita- 


da; 
at Teast a year some of the County Council axe-grinding. j 
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THE IMPERIAL INSTITUTE. 


On Saturday last the buildings of the Imperial Institute 
were inspected by a large party of representatives of the 
Press, under the Dope guidance of the secretary, Sir F’. A. 
Abel, K.C.B., and the assistant-secretary, Sir J. R. Somers 
Vine. The Institute, which was founded by Royal charter 
in 1887, as a national memorial of the jubilee of the Queen’s 
reign, has been built and endowed by voluntary contribu- 
tions from all classes of her Majesty’s subjects, to the 
resent extent of about £413,000, nearly one-half of which 
- been contributed by the Indian Empire and the British 
Colonies. Of this amouni rather more than one-third has 
been set aside as a permanent endowment fund, while the 
remainder has been devoted to construction and equipment, 
which now represent an outlay of £279,000, for which sum 
the whole of the main buildings have been brought into 
working order; but a further amount of £80,000 will be 
nece! in order to complete the Great Hall and Library 
and their ornamental accessories in accordance with the 
original scheme. In its present state the Institute consists 
of a main building about the same length and general pro- 
portions as its neighbour the Natural History Museum, con- 
taining on the principal floor the administrative offices and 
principal conference rooms for the Australian, American, 
African, and Indian Colonies, besides newspaper and 
writing-rooms for the fellows, for whom accommodation of 
the nature of a club, including dining and smoking rooms, 
is also provided on the upper floors. On the latter there are 
a series of rooms at present occupied by an exhibition of 
Indian Industrial Art, but intended for the meeting-rooms of 
societies, and the commercial intelligence departments. 
Behind the main building are two lines of galleries on two 
floors, about 600ft. long, which, together with the remaining 
arcades of the defunct Horticultural Gardens, enclose a rect- 
angular space, which will ultimately be divided by the great 
hall into two quadrangles, each of rather more than one acre 
in area, availabie for extension of the permanent building, 
but which will more probably be utilised in the same manner 
as the Gardens were during the series of exhibitions last held 
on the same site. Two similar quadrangles of smaller area 
are enclosed between the main building and the southern, 
or, as it is called, the intermediate line of galleries. These 
galleries, as well as the side arcades, are intended to hold the 
Home and Colonial collections, the former being located in 
the northern range, while the latter are arranged in 
eographical order in the remaining buildings; Canada 
Coes the western, and India the eastern arcades, while 
the western half of the intermediate gallery is devoted to 
British Africa, and the eastern to Australia and New 
Zealand. 

The installation of the British Indian Court—including 
Ceylon—formerly known as the East Arcade—is sufficiently 
advanced to afford an appreciable notion of the manner in 
which this important branch of the Institute’s work will be 
carried on. In accordance with the views which have from 
time to time been indicated, it has been decided that the 
scheme to be adopted in the arrangement of the collections 
representing the economic products of India and the Colonies 
should have a commercial and industrial, rather than a 
scientific, bearing. It has consequently been arranged to 
adopt, in the arrangement of the collections, the system of 
grouping economic products which has already been pursued 
in the preparation of similar collections for exhibition in the 
Indian Section of the Institute, under the auspices of the 
“ens of Revenue and Agriculture of the Government 
of India, the following being the general headings of the 
groups:—(1) Foods and food-stufis; (2) stimulants, bever- 
ages, and narcotics; (3) oil seeds, oils, soap, and perfumery; 
4) drugs, medicines, and chemicals; (5) gums and resins; (6 

es, tans, mordants, pigments, and paints; (7) fibres an 
fibrous plants; (8) hides, leather, and horns ; (9) canes, bam- 
boos, and grasses ; (10) timbers ; (11) minerals; (12) domestic 
arama Each of these groups is, naturally, subject to sub- 

ivision into sections, according to the system which was 
ory in the Economic Courts of the Colonial and Indian 

xhibition of 1886. This system of grouping renders it, of 
course, unavoidable that certain products, which are applied 
to more than one use, should appear more than once in the 
collection, thus turmeric receives application as a condi- 
ment, as a dye, and as a medicine; hence, specimens of 
turmeric have to be included in three different groups. 
Following this system, the form of the collection will be two- 
fold, i.e., there will be the ‘‘index collection’’—as seen in the 
court and galleries—on the one hand, which will be illustra- 
tive of, and correspond to, a complete catalogue or dictionary 
of economic products, and the “‘ Commercial Collection ’— 
stored on the ground-floor of the main building—on the 
other hand, which will consist, in part, of samples in bulk— 
corresponding to specimens included in the Index Collection, 
and in part of products of known or anticipated commercial 
utility in all stages of preparation and manufacture. 

The general method in which the Index Collections are to 
be arranged is as follows :—(a) In air-tight receptacles with 
glass fronts, and also vessels entirely of glass, in which the 
samples will be well displayed, and the form of which admits 
of their compact arrangement and exhibition. The recep- 
tacles will bear sufficiently descriptive labels, with reference 
numbers to the Dictionary and to the Commercial Col- 
lection. (b) Cases in which these specimens will be con- 
veniently exhibited, and which are so arranged that any one 
of the receptacles may readily be abstracted for closer 
inspection. These cases are so constructed as also to afford 
accommodation for larger samples or for small models, and 
to admit of the display, in connection with the specimens, 
of diagrams, maps, or other auxiliary means of illustration 
and explanation. 

In order to render the establishment of this representation 
of yay of continuous service to India and the Colonies, 
and to those engaged in commerce with them, or practically 
interested in the application of such products to industrial 
pepe, every facility will be given to merchants, manu- 
acturers, and scientific workers, to examine samples and to 
be supplied with specimens of those which interest them, 
and with all available information concerning them. The 
following is the course which it is proposed that a business 
visitor, desirous of obtaining specific information respecting pro- 
ducts included in the collection, should follow :—(a) He would 
first visit the gallery where the Index Collection and 
illustrations of the uses of the various products will be ex- 
hibited, and by the aid of a descriptive catalogue, or of 
special handbooks proposed to be prepared for the use of the 
Institute, he would readily find any particular products of 
which he was in search, or the salient particulars of any 
specimen which might attract his attention. (0) If, after 


ing to the attendant, fill up a form with the name and 
number of the product he desired to examine more closely or 
to obtain further information about. He would then proceed 
by a lift in the vicinity to one of the “Sample Examination 
Reoms ’—large and well-lighted apartments in the main 
building, which will be arranged and fitted up for this purpose. 
©) The box containing the sample in bulk which it was 
esired to inspect would be transferred from the store-room 
to the examination-room by the communicating lift, by the 
time the visitor would be there to examine it. Mean- 
while his inquiry paper would, if necessary, be passed to the 
Commercial Intelligence Department, and returned to him 
with the detailed information which he might require noted 
thereon. He would also be supplied with samples of such 
materials as he desired to deal with further. (d) A similar 
course of proceeding would enable the visitor to closely 
inspect, handle, and obtain desired information regarding 
products in different stages of preparation and manufacture 
included in the commercial collection. The wasteful and 
otherwise objectionable custom of throwing away samples as 
soon as examined, which is prevalent in sale-rooms or corn 
exchanges, could, of course, not be permitted in localities 
which are open to the general public, and have always to be 
kept in thorough order. 
he steps which have now, and in the future, to be taken 
to place the collections on such a footing as to prove of real 
benefit to the Colonies and India, and to the commerce and 
industries of the Empire, will comprise, first of all, their 
completion, and secondly, their maintenance up to date by 
the transmission of new products, and by the frequent 
renewal of many of the specimens, when these have at all 
deteriorated, and no longer represent the products available 
for the markets of the day. 

The buildings and fittings are remarkably handsome. Port- 
land stone is used in the exterior, which is a free Renaissance 
style, large broad surfaces covered with low-relief arabesque 
carving being used in preference to deeply worked mouldings, 
and as suggestive of the style prevalent in this country about 
the time of the beginning of our Colonial Empire, the choice 
is an exceedingly good one. Mr. Colcutt, the architect, has 
made an admirable use of his opportunity, and has endowed 
London with a building of an eminently monumental 
character. In the interior fittings marble and oak and other 
hard wood panelling are largely used with very good effect, 
the polished walls of the principal corridor, in grey Derbyshire 
marble, being especially noticeable. 

The Central Tower is now approaching the stage when it 
will  eayerg an effective appearance. It has been built with- 
out the aid of dry exterior scaffolding whatsoever. The plain 
shaft-like portion indicates the position of the water tanks. 
The Lantern Chamber now rising above the first balcony, 
about 200ft. from the ground, is that where the suggested 
peal of bells would be accommodated. H.R.H. the Prince of 
Wales has accepted the handsome offer of an aged Australian 
lady to provide and completely equip a perfect peal, which 
is to be rung on the Queen’s Birthday and Accession Day, 
and the birthdays of the immediate members of her Majesty’s 
family. The alarming statements made, that a subsidence 
of this tower had taken place, were grossly exaggerated. 
The fact is that the compression on the clay bed of this vast 
weight, now over 5000 tons, is only half an inch, and less 
than what had been naturally expected. 

The engine-room, boiler house, and dynamo chambers for 
providing the heating and lighting of the buildings are at the 
rear of the central gallery, and immediately underneath what 
will be the floor of the great hall. There are three steel 
boilers of Messrs. Galloway’s make, which, besides providing 
for the heating of the buildings, furnish steam for two large 
compound engines by the same makers, each driving an 
Edison-Hopkinson dynamo, by Messrs. Mather and Platt, 
giving 100 ampéres at 650 volts, for the electric lighting, 
which is the work of Messrs. Allpress and Beeshaw. When 
fully developed, the Institute will be in a position not only to 
supply motive and dynamo power for its own wants, but also 
those of the surrounding institutions. 

The lifting machinery, by Messrs. Archibald Smith and 
Stevens, includes eleven hydraulic lifts, comprising two 
for passengers, three for coal and stores, one for engine and 
boiler-house waste, one capable of raising one ton up the 
central shaft of the east tower, and finally one lifting three 
tons to the upper floor of the great gallery running east and 
west. The working pressure maintained by an accumulator 
is 700 1b. per square inch, the same water circulating ¢on- 
tinuously. 

All the gas, water, and sanitary main pipes are carried 
along a walking subway in the basement. There are over 
fifty hydrants throughout the building, and there will always 
be ready a large supply of water from the tanks in the towers, 
exclusive of that obtained from the water company. 








THE PRACTICAL MANAGEMENT OF AN ARC 
LIGHT INSTALLATION. 


Durtnc the last few years electric lighting has made such 
rapid strides that many young men are rushing into the pro- 
fession and preparing to take charge of electrical plant as 
positions offer themselves. It should, however, be borne in 
mind that there will be many cases where advantage will not 
be taken of the services of professional electricians. They 
will be chiefly engaged in the workshops of the manufac- 
turers, and also to take charge of new electrical plant where 
the buildings and the engines and boilers have been specially 
designed for such plant; but there are other cases where 
railway companies and other large corporations desiring to 
use the electric light make use of existing buildings where 
they already have machinery for different purposes at work 
ot where there is plenty of steam available without putting 
down new boilers. In many such cases it would be an 
unnecessary expense to employ a professional electrician, and 
so the installation is usually placed in charge of the foreman 
who has charge of the other machinery. He may be a first- 
class mechanic, but it will often be found that he has had 
no training with electric machinery, and he will look upon his 
new charge with considerable misgiving as to his own abilities, 
and moreover, through his want of knowledge of the practical 
details and little ailments of the machinery, he will for some 
time after its installation cause himself far more trouble than 
necessary in finding out certain faults, and very probably 
do some injury to the plant. There are at the present 
time many such men called upon to take charge where the 
bulk of the machinery is of a type with which they are quite 
conversant, but they are sorely troubled to find that an 
electric plant is tacked on, and as it is specially difficult for 
a mechanic suddenly to find himself in charge of such a 


met with in actual practice, can scarcely fail to be useful to 
some of our readers. 

Many of the existing installations have been at work for 
ten or even more years. It may be argued that dynamos 
which have been working ten years are worn out, and should 
be replaced with modern machines; but this need not 
necessarily be true, and there are many firms who will not 
go to the expense of renewing their plant as long as it does 
the necessary work with a fair degree of satisfaction. There 
are dynamos and lamps still at work which were manu- 
factured by some of the original firms, and which are 
still doing excellent duty, although they may not be giving 
quite such good results as the most moderu machines. Any 
one who will look carefully at an old armature, for instance, 
will be struck with the great amount of care which has been 
bestowed on the winding. They are most carefully wound. 
The methods of winding were slower then than now, and 
the makers had not the same experience as to the amount of 
insulation required between the sections, so they made sure 
by putting on plenty, and they also left a large margin in 
the gauge of wire to carry the necessary current. Many of 
the older armatures still in use have movable commutator 
bars, and the ends of the armature sections are screwed down 
direct on to the bars; but owing to there being no lug or 
projection at the end of each bar as in the newer machines, 
the copper dust from the brushes gets down behind the 
commutator, so that this class of commutator requires 
frequent cleaning. To do this the two wires on each bar 
should be tied together and numbered, and each bar should 
also be numbered as it is taken off. The advantage of this 
numbering is that every bar will go back in its original posi- 
tion on the commutator. Supposing these bars have been 
at work, say, a month, they will be somewhat worn, and if 
they are not put back in precisely the same place there will 
be some projecting above the others, which will cause the 
brush to jump, and so cause sparking and heating. Each bar 
should be carefully cleaned as it is taken off, and the number 
marked on the under side, so as not to cause any roughness on 
the topside. Then when all the bars are off, and the ends of the 
sections tied and numbered, the commutator should be taken 
bodily off the spindle, when it will be found that a certain 
amount of copper dust and dirt has accumulated at the back 
of the commutator, which was hidden by the armature 
wires. Great harm may be done to the armature by not 
taking off and cleaning the back of the commutator regularly, 
because the copper dust, &c., accumulates until it forms a 
bridge across from one section to another, and so causes short 
circuiting in the armature coils, and consequent heating, 
which is often erroneously put down to other causes. The 
brushes also require the greatest care. Whether these are 
made of copper strips or wires, the layers which are actually 
touching the commutator are liable to wear the quickest, and 
if they are not watched and regularly trimmed, these strips 
become shorter than the others, so that whilst one part of 
the brush is bearing properly on the commutator, these 
straggling strips will be just tipping the bars edgeon. As 
each successive bar of the commutator passes these strips it 
causes,them to vibrate, so that they are constantly making 
and breaking contact with the commutator. This, of course, 
causes sparking and heating, and consequent loss of energy. 
The pressure of the brushes on the commutator should be 
nicely adjusted, so that there is just sufficient to reduce the 
sparking to a minimum, as any extra pressure means un- 
necessary friction, and consequent wear of brushes and 
commutator bars, which again means that an unnecessary 
amount of copper dust will be scattered over the machine. 
The commutator bars should not be allowed to wear too thin, 
or they will not have sufficient capacity to convey the 
necessary current, and moreover, when very thin, they 
bend a little each time they pass the brush, and so cause 
sparking. 

Another cause of heating in old armatures is because the 
bearings at each end of the spindle are usually smaller than 
those of the most improved types, and if they run hot of 
course the armatures will get hot also, and care must be 
taken not to pour on too much oil, as it is liable to splash 
over the end coils and cause the insulation to become rotten. 
It will be noticed that nearly all the defects in the armature 
occur at each end—excepting, of course, where @ coil is 
burned out bodily. This is chiefly because the ends are more 
exposed to oil, dirt, &c., but one cause is a very bad practice 
of taking hold of the armature to turn it round when clean- 
ing. This constant friction with the fingers rubs through the 
insulating material. The armature should always be turned 
by taking hold of the pulley. In the most modern machines 
the commutator bars are not movable, and the ends of the 
sections are soldered on to a lug which projects from each 
bar, but the details referring to the brushes and general 
cleanliness refer to any type of machine. In all cases it is a 
good plan to usea pair of crdinary bellows every morn- 
ing to blow out any loose matter which may have accumu- 
lated behind the commutator, and also to keep a clear space 
between the armature and field magnets so as to allow of a 
free passage of air for ventilation. 

We have now stated some of the defects originating in the 
dynamo itself; but it is often the case that an armature is 
caused to run hot through some defect in the external circuit. 
Any connection, however slight, between the positive and 
negative wires will offer a circuit to the current which under 
ordinary circumstances will be of much less resistance than 
the circuit through the lamps. This will cause a large 
increase in the current generated, and if it is larger than the 
safe current allowed for the armature wires, will cause them 
to get hot; and if allowed to go on long enough the arma- 
ture will be ruined. Other causes of heating are defects in 
the lamps. .It is very often the case when heating takes place, 
that the lamps are the primary cause. Although the details 
vary very much in the mechanism of the many different 
types of arc lamps, the general principle is that the arc is 
formed by sending the whole or a portion of the current 
through a coil of wire—or solenoid, as it is called—situated 
inside the lamp. Inside this coil is an iron core which is free 
to move, and which is usually connected to the positive 
carbon-holder, so that when the core moves up or down, the 
carbon-holder, and consequently the carbon, moves also. 

Supposing the points of the two carbons are together, so 
as to complete the circuit, immediately the current 
through the coil it causes the iron core to move in such a 
direction that the carbons are parted; and if the electro- 
motive force of the dynamo is sufficient to drive the current 
across the space between the carbons, the necessary arc will 
be established. If only one arc lamp is at work, a dynamo 
with a low electro-motive force will be used; but if a number 
of lamps are lighted in series—viz., the same current driven 
through the whole of the lamps—then the electro-motive 
force must be proportionately increased, because of the 








aor the specimens in the Index Collections, he wished 
to know more about any particular one, he would, on apply- 


plant, the result of practical experience of some of the defects 


increased resistance in the circuit. If everything is in good 
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order and the arc established, the carbons will, of course, 
begin to consume, and after a very short time the arc—viz., 
the space between the carbons—will become slightly longer. 
As this is equal to placing a resistance in the circuit, the 
current will consequently be reduced. This reduced current, 
traversing the coil in the lamp, will have less power on the 
iron core, which consequently falls 
positive carbon down with it, until the are is again of such a 
length that the current 
to hold the core stationary. As the movement of the iron 
core is limited, various ingenious arrangements have been 
devised to cause the carbons to feed, and so keep the length 
of the arc constant until the whole 
been consumed. 

Some makers fix inside the lamp a clockwork arrangement, 
which is geared up to one or both carbon holders, and the 
iron core previously referred to is coupled up to a pawl or 
brake lever, so that when the are lengthens sufficiently to 
reduce the current, the action of the iron core lowering 
releases the break and allows the clockwork to come into 
action, whilst others use friction wheels and clutches which 
are automatically put in and out of gear by the action of the 
current. In all these arrangements the primary object is to 
keep the carbons feeding gradually at the same speed as they 
are consumed, because the more 
feed, the more constant will be 
consequently the steadier will be the light. On the other 
hand, if this feeding is not regular, the light will be con- 
ay flickering. This flickering or jumping may be 
caused by the lamp not being nicely adjusted. The adjust- 
ment of the length of the arc is an important point. When 
& lamp has been in for repairs or cleaning, it will frequently re- 
quire re-adjustment. For this 
is usually attached to the top of the iron core working in the 
solenoid, and the other end is connected to a screw. Now, 
supposing the lamps usually work with an are in. long, 
but on starting the repaired lamp the arc is, say only tin. 
long, then the current must be assisted by turning the screw 
so as to elongate the spring and so cause it to pull up the 
positive carbon holder until the arc is the proper length. If, 
on the other hand, the are is 
should be released a little. 


By carefully watching the working of the lamp with this | 


spring at different tensions, the operator will soon learn the 
proper adjustment. A lamp will be caused to work unsteadily 
if the current is assisted too much. 
& lamp is perfectly adjusted so that the spring is assisting the 
current traversing the solenoid, to keep the carbons the proper 
distance apart. Now, if the screw be 
spring assists the current a little more, 
the current will cause the light to go out, because the exces- 
sive pull of the spring and the slight increase of current 
traversing the solenoid combined, suddenly raises the carbon 
until the arc is so long that the electro-motive force of the 
dynamo is not sufficient to drive any current across, and the 
circuit is suddenly broken through that lamp. The iron 
core therefore falls, and causes the carbon points to come 
together again, and the circuit being completed, the rush 
of current through the solenoid again lifts the iron core 
and strikes the 
spring the carbons will probably be parted with a run, as it 
Were, and so again exceed the limit and break the circuit. 
If this lamp is not re-adjusted, the jumping will continue, 
and may cause delicate parts of the lamp to be injured. As 
& rule it is best to adjust a lamp slightly heavy, viz.: After 
screwing up the spring so that it assists the current to lift 
the core the required height, the spring should be eased a 
little, thus putting a little more weight on the core, so that 
it will not be quite so sensitive to a slight increase in the 
current. Any lamp which feeds by gravity, viz., by releasing 
the rod carrying the positive carbon and allowing it to gradually 
fall by its own weight, also requires adjusting according to the 
size and, therefore, the weight of the carbon, for it will be seen 
that with a constant current traversing the solenoid the current 
will not be able to lift the core so high when it is coupled up 
to a full length of carbon, as it will when the carbon is nearly 
consumed; and therefore as the carbon consumes, the spring 


must be slightly released or the arc will become unsteady. | 


Where very small carbons are used, this of course is not quite 
so important ; but a long thick carbon makes & very consider- 
able difference in the weight attached to the core. As with the 
dynamos so with the lamps, they must be kept clean and all the 
necessary parts free to move. Asarule one part of the frame 
of the lamp is used to conduct the current to the positive 
carbon, whilst the other part conducts the current from the 
negative carbon, so that these two portions of the lamp must 
be kept well insulated. If any carbon dust or other conduct- 
ing substance is allowed to accumulate, it will form a bridge 
across from one part of the frame to another, and the current 
will be conducted across this circuit instead of through 
the arc. If the lamps are suspended on poles for outdoor 
lighting, it will be necessary for the positive and negative cables 
to run alongside each other at and about the poles, and to 
have @ certain amount of slack to allow of the lamp being 
lowered and raised for trimming, &c. These portions of 
the cables will require considerable attention, because if the 
insulating material becomes worn, the defective parts will be 
liable to come together, and so cause a short circuit. With 
outdoor lighting it will also be found that the lamps work 
unsteadily, and the armatures get hotter than usual when 
there is heavy rain or mist, because the insulation in time 
becomes saturated with water, and all the weak places will 
be more or less short circuited. The insulation of the 
cables should be especially looked after where they 
are carried over girders or other ironwork, such as found 
at railway stations, warehouses, &c. 

With regard to the mechanical details of the installation, it 
should be noted that the belts must be carefully attended to. It 
is @ great mistake to keep the belts too tight, as this causes the 
armature spindle to bear too hard against one particular 
part of the bush, and therefore causes heating. On the 
other hand, if the belt is too slack there will be a certain 
amount of slip, so that the armature will not be revolving 
at the proper speed to generate the necessary electro-motive 
force. The joints in the belts should also be neatly made 
80 as torun as smoothly as possible over the pulley. The 
lubricators should be adjusted so as not to feed any 
faster than is absolutely necessary to keep the bear- 
ing in good order, as any additional oil accumulates 
dirt, and will gradually work round on to the 
armature coils. Of course the bearing nearest the 
pulley will require most attention, because it will have 
the pull of the belt on it. The engine must be kept in good 
repair, and the governors kept clean and properly adjusted, 
80 as to insure steady driving, because it should be noted that 
where belts are used it is usually the case that the armature 
of the dynamo is geared up to many more revolutions per 


& little, bringing the | 


passing through the coil is sufficient | 


length of the carbons has | 


regular and gradual the | 
the length of the arc, and | 


se one end of aspiral spring | 


too long, the pull on the spring | 


Suppose, for instance, | 


turned so that the | 
any slight increase in | 


arc, but owing to the excessive pull of the | 


/minute than the engine, so that a comparatively slight 
alteration in the speed of the engine means a much greater 
| difference in the gs of the armature, so that if the 
engine, and therefore the dynamos, are not controlled 
Within reasonable limits, the lamps will jump, no matter 
how carefully they may have been adjusted. Where there is 
other machinery supplied from the same boilers it is best to 
run a separate steam pipe direct from the main boilers to the 
engine driving the dynamos, because, owing to the large 
capacity of the boilers, any variation of the speed of the 
other machinery will not appreciably affect the regular supply 
of steam to the electric light engine. 

In actual practice there are many slight defects met with 
in addition to those mentioned in this article, but the writer 
has endeavoured to give an explanation of some of the most 
important, and how to deal with or avoid them, and shall be 
glad if the descriptions given should prove of service to any 
of those who may be called upon to take charge of an arc 
light installation. The statements made are all the results of 
his own experience with a large arc light installation. 








THE ROYAL AGRICULTURAL SOCIETY'S SHOW 
AT WARWICK. 


Tue fifty-third country meeting of the Royal Agricul- 
tural Society opened at Warwick on Saturday, the 18th 
instant, and closes to-day, the 24th. Warwick is a small, 
ancient, and picturesque town, situated in one of the 
most fertile and beautiful districts of England, but the 
Society reckons on Leamington, Birmingham, Coventry, 
and other neighbouring towns for the supply of the 
crowds of visitors on whose presence the show depends 
for its success. The show ground is in Warwick Park, 
within a few minutes’ walk of the Castle. In every 
respect the site is admirable. The elms are magnificent 
and yet not in the way. The red sandstone does not 
| lend itself easily to the production of mud, and unusual 
care has been taken to provide excellent sleeper roads. 
Nothing has been wanting to secure success but fine 
weather, and of that there has been, all things consi- 
dered, no lack. 

In our last impression we gave a ground plan of the 
| showyard, and figures which go to prove that the shed- 
| ding for machinery and implements covers a greater area 
than has been covered before, save at Windsor. The 
total number of exhibits entered in the catalogue—but 
not all exhibited—is 5430, No. 1 being a big compound 
semi-portable, shown by Messrs. Richard Garrett and 
Son, of Leiston, and 5430 a “Catalogue of Geo- 
| graphical, Educational, and other Publications” pub- 
| lished by Messrs. W. and A. K. Johnston. Among all 
| these exhibits it is fair to assume that there will be 
/many things new. These are naturally looked for by the 
| visitor, and to facilitate his labours and spare him need- 
less excursions, the Society have added this year to 
their catalogue a special list of “ Miscellaneous Imple- 
ments entered for the Society’s silver medals as ‘New 
Implements for Agricultural and Estate Purposes.’” The 
| judges are Mr. T. H. Thursfield, of Barrow, Broseley, 
| Shropshire, and Mr. Robert Wallace, of Auchenbrain-by- 
Mauchline, N.B. There are 123 entries under this head. 
| But a great proportion possess no engineering interest 
whatever; for example we have, “ egg carriers,” “ hand 
riddles,” “ adjustable halters,” &c. The feature of the show, 
as far as novelties go, is, however, the oil engine, which, to 
use an expressive Yankeeism, has certainly “come to 
stay.” With the oil and gas engines wa deal fully 
further on. It suffices to say that there are no fewer 
than eleven oil or gas engines exhibited which claim to be 
in some sufficient sense new, and are candidates for the 
Society’s silver medals. 

For theengineer the steam engine claims and deserves the 
first consideration. Years must elapse before its place is 
taken by any other form of motive power, and a walk round 
the showyard will suffice to convince the most incredulous, 
we think, of the truth of this statement. All the leading 
firms show as usual. We have had reason ere now to point 
out that the portable engine appears to have reached that 
stage when further improvement, or alteration, or develop. 
ment, is uncalled for, and so we find that the engines shown 
this year are to all intents and purposes identical with 
those shown last year, and the year before, and the year be- 
fore that. There is, in fact, nothing left to be said about 
novelties of construction, for there are none. In one or 
two respects, however, there is, we fear, room for criti- 
cism. With certain exceptions, the castings are not in 
finish what they used to be. Is it really true that, as has 
been said recently more than once, English foundry 
practice is retrograding, because English moulders of the 
first quality cannot be had, the operations of the unions 
tending directly to discourage the development of excel- 
lence? We shall not attempt to decide the point. The 
fact, however, remains. Again, it is curious to note how 
much “ reedy”’ wrought iron finds its way into connect- 
ing rods and valve gear. No doubt such work is strong 
enough ; but seeing how cheap steel is, how easily worked, 
and how admirable the surface which can be imparted to 
it with a minimum of trouble, it is a pity that iron should 
be employed just in those places which are certain to 
catch the eye. Of course, as we have said, there are 
exceptions, but the work of the firms using steel only 
brings into stronger relief the defective surface of that 
of firms reverting to the old-fashioned material. 

The number of stationary engines exhibited is small, 
and they are mostly intended either for driving mills or 
electric lighting. Probably the most highly - finished 
engine of the kind in the showyard is that which we 
illustrate, exhibited by Messrs. Clayton and Shuttle. 
worth. It will be seen thai this engine has not got a 
superfluous part, and the workmanship is as good as any 
ever turned out of the Stamp End Works, and higher 
praise it is impossible to give. It is fitted with Tyrell 
and Dean’s patent governor, already described and illus- 
trated in our columns. The condenser valves are of 
fibre, and the seats of brass. By means of a divert- 
ing valve the engine can readily be altered to work 
non-condensing if necessary. A very beautiful fixed 





——— 
Messrs. Ruston and Proctor. In speaking: of workman 
ship in this class of engine it must be understood that 
the points of superiorit possessed by an 

engines made by the leading firms over their 
are really excessively minute. These firms all use the 
best tools, and they all take equal care that these tools 
shall be used to the best advantage, and the result ig 
in every way contenting and satisfactory to the most 
critical eye. We noticed with pleasure that several firms 
are now adopting the Continental plan, and lagging 
cylinders with the modern substitute for Russian sheet 
iron, namely, close annealed planished sheet steel. This 


fellows 





is infinitely superior to mahogany. But English engi- 
neers have yet something to learn as to the way to fix it 
They are too fond of screws, and the material does not 
lend itself kindly to being fixed in that way. Abroad it 
is secured by light false covers to the cylinder ends, with 
grooves into which the edges of the steel lagging sheet 
fit. We understand that very considerable difficulty is 
met with in getting steel of the right colour and quality 
in this country. It would be worth the while of some of 
the sheet makers to turn their attention to supplying this 
deficiency. Sheets of the required colour and qualit 

can be obtained without trouble in France or Belgium, 
Why not in England ? 

It would not in any way interest our readers to give a 
mere list of names of exhibitors of steam engines, adding 
in every case the words, “Nothing new,” and it is a 
noteworthy circumstance that this year not a single 
steam engine or boiler is included in the list of new 
implements, or is a candidate for the silver medal. It 
must not be forgotten that the awarding of a silver medal 
does not depend on the results of a competitive trial. It 
depends on the judges’ recommendation, and these 
gentlemen can, if they think proper, not only examine an 
implement of any kind but carry out a test with it to 
ascertain whether it is or is not nearly, if not quite, as 
good as its exhibitor asserts it is. At several shows trials 
have been made in this way of engines and boilers, and 
silver medals awarded. ‘This year, however, steam 
engines are neglected, and nothing seems to be thought 
of but oil engines and gas engines. It is clear that none 
of the exhibitors think that they have sent anything 
which deserves special notice as a novelty. There are, 
however, a few engines which have been built from new 
drawings and patterns, and may so far be regarded in 
sense as novel, although they do not embody any new 
invention in their design or construction. Among those 
we mention a traction engine by Messrs. Ransomes, 
Sims, and Jefferies. This is an agricultural locomotive 
capable of indicating 40 horse power. It is of the 
size known by the firm as “6-horse,” but it would be 
just as well to call it “No. 6 size,” and leave out the 
word “ horse,” which conveys no useful idea of any kind. 
Very great care has been taken to keep the engine 
narrow, @ very important point in farm work, and a 
qualification, much sought for in engines which have to 
traverse country lanes. The design is excellent, all the 
details being carefully thought out and well proportioned. 

Messrs. Aveling and Porter show a new compound road 
locomotive. We reserve the description until next week, 
when we shall illustrate this engine. There is also a 
10-ton road roller, which has a new and ingenious 
arrangement of scrapers, which we shall illustrate next 
week, 

Messrs. Fowler and Co., of Leeds, 
ploughing engines in the showyard. 
feature of novelty. There is reason to believe that steam 
ploughing, which has for some years been moribund, 
is coming to life once more, but on a comparatively 
moderate scale. ‘No doubt steam ploughing was over- 
done some years ago, the tremendously heavy and 
cumbrous tackle employed po proarys. far too large an 
outlay of capital. Tackle of more modest pretensions 
and smaller first cost seems to satisfy sufficiently the 
requirements of the farmer, and for that it is possible 
there may yet be a future in store; unless, indeed, it is 
superseded by digging, concerning which we shall say a 
few words presently. Meanwhile we would call attention 
to a very well-designed and finished road locomotive, ‘‘ The 
Favourite,” exhibited by Messrs. Fowler. It has road 
wheels 7ft. in diameter, and really seems to possess all 
the good qualities that can be imparted to a traction 
engine. It has not spring wheels, and it is a suggestive 
circumstance that there is not a spring wheel in the show- 
yard. That problem still remains for solution, although 
we have been assured, at least a dozen times, that finality 
had been reached. 

Messrs. Charles Burrell and Sons, of Thetford show a 
compound self-propelling engine, fitted with Proctor’s 
arrangement for y moran Messrs. Burrell have been 
working for some time at the digging problem, and have 
unquestionably attained a large measure of success. They 
have succeeded in making a machine which will really 
dig a width of about 10ft., four sets of digging fingers 
working at the back of the engine doing the work. The 
details ioe undergone development, and the weak places 
have been found out. The machine was used with con- 
siderable success in a field about 2} miles from Warwick 
during the show. But it would be rash to say that any- 
thing like finality has been reached. That digging is 
popular with farmers there can be no doubt. They are 
quite prepared to put up with a good deal in order to get 
it. It will be remembered that Mr. Darby succeeded in 
getting a prolongation of his patents some time ago, and 
we understand that a syndicate has been formed in 
Essex to work the patents, and that the task of pro- 
ducing a new digger, with all the improvements that 
ast experience can suggest, has been entrusted to 
alley Davey, Paxman, and Co., of Colchester, who 
will, no doubt, do the problem justice. The broad 
question, however, remains, Can either digging or 
ploughing by steam be made to pay? The opinion of 
an agriculturist of experience may be worth quoting 
here. He holds that if the cultivation of the land from 
first to last can be effected by steam, very consider- 
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wer must not only be available for pl 
Frog or cultivating, but also for reaping 
work general i e theory has been held that the steam | indicating about 
Jongh woul enable the farmer to get rid of many boiler, and working at 1201b. The engine has two cylin- 
orses. It has been calculated that on an arable farm | ders side by side inverted. The piston rods lay hold of engines, 
the horses consume one-fourth of all the neg og There | a single crosshead. Steam is istributed by a semi- 


is here & Very large margin for saving. ut in practice 





























S$. CLAYTON AND SHUTTLEWORTH, ENGINEERS 


CONDENSING MILL ENGINE.—MESSR' 


it has been found that the number of horses cannot be | to both cylinders, and driven direct by a single excentric. 
reduced, as they are wanted in harvest. It is better | This is a simple engine and well made. 

to keep the horses at work in winter than to have steam Messrs. Hawksley, Wild, and Co., exhibited last year | yard, 
ploughs and leave the horses to “eat their own heads | at Doncaster a very large mill boiler. 
off.” Land can be cultivated either by horses or by venture seem to he 
steam at a much smaller cost than it 
can be cultivated for by & combina- 
tion of the two. We give this ex- 
pression of opinion for what it is 
worth. It remains to be seen if 
harvesting can be done by steam; 
and it must not be forgotten that 
many years ago, when the reaping 
machine trials of the Royal Agri- 
cultural Society took place at 
Leamington, the late Mr. Aveling cut 
corn by the aid of a“ steam sapper 
and a Crosskill reaping machine, 
and we confess we see no reason 
why a self-bindi reaping machine 
should not be worked on the anchor 
system by & small portable engine 
just as well as by horses. 

Messrs. E. Foden and Sons show 

a compound traction engine with 
some modifications on the pattern 
which did so well at Newcastle. It 
is mounted on springs, as are all 
the traction engines made by this 
frm. The engine can be worked 
either simple or compound at a 
moment’s notice from the foot- 
plate; but the arrangement for 
effecting this object is somewhat 
ungainly, entailing the use of a long 
rod extending from the foot-plate 
to the valve on the cylinder casting, 
and such rods unsupported are ob- 
jectionable in traction engines, where 
there is always a great deal of jolt- 
ing and vibration. 

We are glad to record the survival 
of two types of portable engines 
which are very similar in certain 
respects, although different in others. 
We refer to those made by Messrs. 
Turner, of Ipswich, and Barrows 
and Co., of Banbury. Theyare both 
too well-known to need description. 
In both the number of parts is abont 
the fewest possible. The workman- 
ship is excellent. The types have 
been for years before the public, and 
there is every reason that they 
should be perpetuated. We do not 
think that anything better suited to 
the farmyard has ever been con- 
structed. 

There is very little to be said 
concerning vertical engines, Messrs. 
Marshall and Sons show one, Messrs. 
Ruston and Proctor another, and a 
third by Messrs. Robey, each of the 
highest finish. Messrs. Howard, of 
Bedford, also exhibit, for the first 
time, we believe, a vertical engine 
and boiler, which we illustrate. This is a strong, , sent this year to Warwi 
8 htforward piece of work, not likel: 
much repair. e cylinder is Sin. diameter, 
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VERTICAL ENGINE AND BOILER. MESSRS. HOWARD, ENGINEERS. 


ck a Lancashire boiler, 80ft. 





ve been satisfactory, for they have! ‘There are no 


as we 


y to need | long and Sit. in diameter, with the firm’s patent flanged The W 
this engine last November, the results of which 


and 10in. | fiues, to work at 100 lb. All the holes have been drilled, | describe, 
e has been too | made of 


oughing or dig- Messrs. Nicholson and Co., of Newark, show as a “ New hydraulic flanging, one being a single end plate for & 
and harvesting | Implement” a vertical compound engine, capable of | marine boiler, 9ft. 
15-horse power, fitted with a Field : As we have already said, the chief feature of the show 
\is the very large exhibition of oil engines and of gas 
the former doing duty as chief novelty, novel as 
motors for farm use, novel in the methods of using oil, 


Zin. in diameter and jin. thick. 


rotating cylindrical valve of the Corliss type, common | and we might also add as self-advertisers, for their 


| presence on the grounds was effectively made known to 
\the visitors some distance before they entered the 
even without the use of any of the senses, 
The results of the | except those requiring the olfactory organs. 


less than six different forms of oil 
engines, and seven exhibitors of 
this new motor. These engines 
may be classed under seven heads, 
as follows :— 

1. Engines in which the charge 
of oil is prepared for admission to 
the cylinder by @ spray maker 
which forms an oil shower readily 
converted into a vapour on its 
entrance into the heater and 
cylinder. 

2. Engines which receive and 
convert the oil into a gaseous 
vapour in an extension of the 
working cylinder open to the 
cylinder. 

3. Engines which receive and 
convert the oil into a gaseous 

vapour in an cil-receiving jacket 
extension of the working cylinder, 
but not open to the cylinder except 
by a valve controlling admission 
of the vapour thereto. 

4, Engines which receive and 
convert the oil into a gaseous 
vapour in a vaporiser separately 
heated by an oil lamp with forced 
air combustion. 

5. Engines in which ignition of 
the charge is effected by an electric 
spark. 

6. Engines in which ignition is 
effected by an ignition tube heated 
by an oil lamp with forced air com- 
bustion. 

7. Engines in which ignition is 
effected by the heat received by 
the charge from the hot walls of 
the combustion chamber aided by 
that due to compression, and its 
effects. 

In these several classes the 
engines of Messrs. Priestman 
belong to Classes 1 and 5. The 
engine of Messrs. Weyman and 
Co., Guildford, belongs to Classes 
3 and 6; that of Messrs. Hornsby, 
the Akroyd engine, and that of 
Messrs. Robey and Co. belong to 
Classes 2 and 7; that of Messrs. 
Crossley Brothers belongs 10 
Classes 4 and 6. The other engine 
exhibited is Weatherhoge’s patent, 
but as this engine had had part of 
its heating lamp broken it was not 

at work, and a notice of it must 
remain for a future impression. 

Messrs. Priestman’s engines 
were there in numerous sizes, 
but, except in some slight altera- 
tions in the form of the framing, 


they were not put forward as offering novelty. 
eyman or “Trusty” engine we need not now 


did this in connection with the trial we 


stroke. Steel is freely used throughout. Excellent small | and the boiler is very well made, but ther 
vertical engines and boilers are exhibited by Mr. Hindley, much caulking to please us ; much more, we fancy, than | we published in THE ENGINEER of the 4th December last. 
a. The firm also show | Messrs. Clayton and Shuttleworth are exhibiting this 


of Bourton, Dorset, but there is nothing new about them, | the workmanship demande 


and the same may be said of other engines shown. specimens of flues, and two splendid specimens of | 


engine, and we believe are about to make it more par- 
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ticularly for their foreign customers. The economical Messrs. Crossley Bros. are amongst other things including 
results which were obtained with the engine have been | a 
confirmed by further trials made on behalf of Messrs. 


Clayton and Shuttleworth. 


Messrs. Robey and Company, Lincoln, exhibit one of 
the greatest novelties of the show. This is a portable oil 
engine, arranged so as to be in every respect indepen- 
A general view of this engine is given in the 


dent. 


illustration below, from which the likeness to the steam 
portable will be seen, and by which the general features 
may be explained, but the details we are not at liberty 
The engine works on the vaporiser system, 


to illustrate. 


dori Eaain. 


| 
ROBEY’S PORTABLE OIL ENGINE | 





| 
a 


iron pipe. This pipe is connected to the combustion 
chamber of the engine with an intervening check valve 
When it is necessary to start the engine the charge in the 
4in. pipe is exploded simply by igniting it at the pum 

This explosion compresses the charge of air in the work. 
ing cylinder of the engine, and in this way starts the 
engine, which in succeeding strokes operates in the Usual 


gas engine capable of indicating about 100-horse power; 
| exhibiting an oil engine, or rather several engines of various 
| powers. In general appearance these engines are very 
like the Crossley gas engine, and of the same high- 
class of design and workmanship. They use oils of 
the Royal Daylight class, which have a flashing point as 
high as about 120 degrees; this is injected into a 
vaporiser attached to the back of the cylinder, and 
forming a casting, which also comprises an ignition tube 
to heater. Air for obtaining a high temperature com- 
bustion, by means of a lamp for heating the vaporiser, 


way. 

The Hornsby Akroyd engine was illustrated in detail 
in Tue ENGINEER of the 25th of September, but we 
now give a general view of it as now exhibited, wit} 
some slight modification in the arrangement of the fan 
and the valve gears, all of which are now connected to 
one bracket, fixed to the bedplate under the cylinder 
Some improvements have also been made in connection 
with the combustion chamber. 

We are not giving any figures relating to the economy oy 
otherwise of any of these engines. Several of the makers 
publish figures on the subject, but we are not in possession 
of the results of trials. 

Messrs. Wells Brothers, of Sandiacre, exhibit a novelty 
in the shape of a small gas engine capable of indicating 
}-horse power, and requiring no separate water tank or 
water supply arrangements. The cylinder is jacketted, 
and a small water tank forms merely an extension of the 
jacket. As the water in this tank gradually decreases by 
evaporation through a small hole in the tank cover, the 
nice must from time to time be refilled. The air ang 
gas valve of this engine are exceedingly simple, and are 
roughly shown by the annexed sketch, in which A is g 
cylindrical valve with an intermittent motion controlled 








WELL'S VALVE MOTION AND GOVERNO?. 


by the governor as follows. A rod B receives a recip. 
rocating motion from the crank shaft, and by this means 
gives an angular movement to the lever C; at tho same 
time the pawl D, with its pendulous weight E, participates 
in the movement of B. When B moves quickly the 
inertia of the weight E causes the pawl D to miss the 
| teeth on the valve, but if the speed of the engine falls, 
the inertia of E is insufficient to keep D from contact 
with the teeth of the valve. It is in fact an ingenious 
conversion of a common pawl into one of the now 
| numerous forms of what we may best describe as jerk 
| governors. Messrs. Wells Brothers also exhibit other 
| forms of larger gas engines, to which we will refer 
| hereafter. at 
| The Trent Gas Engine Company exhibit one of their 
| gas engines of the displacer type, in which are some 





Classes 2 and 7, oil being injected under pressure into an | is supplied by an air pump, and regulated in pressure by | 
annular vaporiser chamber heated only by the heat of com- | means of a circular chamber and india-rubber diaphragm, 
bustion in the working cylinder. The governor acts by de- | as shown under the back of the cylinder in the engrav- 
termining whether the supply of oil shall go into the | ing on page 541. The engine is carried upon a large | 
vaporiser or go back into the oil tank. A heavy oil of about | oil tank, from which oil is pumped by the small pump | 
0°85 is used with a flashing point of about 243 deg. Fah. | shown in the engraving. The supply is varied by the | 








DIAGRAM FROM TRENT GAS ENGINE 





No trouble is experienced in using these heavy oils, and 
some idea of the nature of their combustion and action 


in the cylinder may be gathered from the indicator | 
diagram below; this is one of large number, and may be | 
taken as typical of the mean diagram, that is to say, one | 
taken immediately following the ignition of the first | 
That which takes the place of the | 


charge after a miss. 
boiler of the ordinary portable engine, is a water tank 
containing sufficient for circulation through the jacket 
f-ra whole day; that which takes the place of a smoke- 








box is an exhaust silencing chamber, and that which 
takes the place of the fire-box is an oil tank holding 
sufficient for a week’s work. Thus it will be seen that 
the engine is a remarkably independent self-sufficing 
portable. Messrs. Robey and Co. also exhibit this engine 
arranged as an undertype semi-fixed engine, and this 
makes a remarkably complete and satisfactory job. The 
portable engine used a cheap oil, and will, no doubt, 
rapidly become a favourite motor, particularly in 
some countries where coal is dear, carting costly, and 
water supply difficult for steam engines. We hope to 
enter in more detail description. of this engine at an 
early date, and also of the fixed engine of the same 
kind. Messrs. Robey and Co.'s gas engine, which we 
shall also describe in detail in an early issue, we illustrate 
in combination with a Tyne dynamo. This is a 3-horse 
gas engine on one bed-plate, on which a one unit dynamo 
is adjustably attached; a similar but larger dynamo is 
driven by the fixed oil engine, and supplies a number of 
steadily-lighted incandescent lamps. It should be 
remarked that the portable oil engine is of 5 effective 
horse-power, and that it is working a centrifugal pump. 


| action of the governor, which gives to the pump its | isi: : : 

| suction stroke, when required, by the usual hit-or-miss | improvements. A general side view of this engine from a 
arrangement. Without detail drawings, which we do not photograph is given on page 541, and herewith are details 
showing the construction of the 
engine, and an indicator diagram 
showing the characteristics of 
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TRENT GAS ENGINE, Figs. 1 & 2 





the working. In the annexed 
sections Fig. 1 is an_elevation 
at present possess, we could not pretend to describe the , showing the explosion chamber in section, and Figs. 2and 
details of air and oil supply operations of the governor | 3 are vertical and horizontal sections respectively. AC 
in performing its tee of controlling the pump and is a cylinder of two 
timing valve, the operation of the air blast; the diameters, in which 
| arrangements for starting or the construction of the oil| works the double- 
| pump, which comprises some ingenious details; but we | headed piston B D. 
ae said enough to enable our readers to understand the | When the piston B D 
| type of engine and system of working. | makes its outstroke, 
Messrs. Crossley also exhibit a novelty, namely, a gas and air are drawn 
power starter for gas engines, and they exhibit it in | into thepart C through 
operation upon an engine of considerable size... This a simple steel valve E. 
starter consists of a pump for compressing to a pressure | On the instroke of the te 3 
of about a pound above atmospheric pressure a mixture | piston B D, this valve TRENT GAS ENGINE, Fig: © 
_of gas and air into a length of about 12ft. of 4in. wrought is closed mechanically, and the mixture of gas and air 


THE HORNSBY AKROYD OIL ENGINE 
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contained in C is forced through the valve O into 
the explosion chamber M, where it is compressed— 
driving before it the exhaust gases remaining from the 
previous explosion, which escape through the valve R— 
and is then ignited. The resulting expansion impels the 
piston B D outwards. The acquired momentum of the 
fiy-wheel performs the instroke. 

From the engraving on page 541 it will be seen that 
the valves are actuated by means of cams, and the gas 
valve is also worked by a cam which operate the 
parts which constitute an inertia governor. On the 
crank shaft end it will be seen that there is a large worm. 
On a stud pin is a lever carrying a V roller. When this 
roller is put into gear with the end of this screw nearest 
the main bearing the exhaust valve is held open, the 
lever which carries the roller coming into contact with 
a lug on the rocking lever connected to the long inclined 
exhaust valve rod. In this way the turning of the fly- 
wheel is easy, no compression taking place. As soon, 
however, as the roller reaches the extremity of the 
screw, it falls toward the crank shaft, allows the exhaust 
valve to close, and the engine starts. The engine receives 
an impulse at every revolution, and may be called a 
low-pressure engine. The compression is not more 
than about 25 lb., and the diagram shows that a 
moderate pressure is maintained throughout the stroke, 
as would be expected in an engine with a separate explo- 
sion chamber, which converts it into a cross between a 
constant volume and a constant pressure engine. The 
makers publish figures concerning the gas consumption 
by this engine, but we have not obtained by trial any 
information on this subject. 

Messrs. T. B. Barker & Co., Birmingham, also exhibit 
a novel form of jerk governor. In this, an extension of 
the exhaust valve lever A carries a knife edge B Fig. 1 
below ; this in rising moves out of its way a hanging 
piece D, as in Fig. 2. D is fitted with a steel lip C, and 
is jointed at E to the gas valve spindle H. When the 
engine runs slowly the weight {of D, assisted by an 
adjustable spring 8, enables D to fall towards the lever A, 
which in its descent then catches on C and opens the 
gas valve. It is exceedingly simple, and works well. 














BARKER’S GAS ENGINE STARTER 


Messrs. Barker & Co. also exhibit their self-starter, or as 
they call it power-starter, which enables them, or anyone 
with a few minutes’ experience, to start the gas engine 
with its work upon it. This starter works well. 

Tangyes Limited exhibit a large collection of gas 
engines of various sizes, including one capable of 
indicating 42-horse power. We illustrate this engine on 
page 541. It is described as of 16-horse power nominal. 
All the engines are made under Pinkney’s patents, and 
on the Otto Cycle. It is fitted with Pinkney’s self starter, 
by which a combustible mixture is pumped into the 
cylinder. The timing valve is then gagged, and by turn- 
ing a small cock on the top of the ignition tube the 
explosive mixture drives the air out, and is itself ignited 
and starts the engine. 

Among the field implements it is noticeable that the 
fork and crank hay machines are in the ascendant. A 
machine of this type was, we believe, made many years 
ago in this country, but abandoned in favour of a ro’ 
machine. Subsequently it was taken up in the United 
States, and after being a novelty there for some time, 
was introduced into this country in the form of a very 
light machine, in which bent steel wire or small rod was 
conspicuously employed. A considerable number of the 
machines were sold here, and now most of the makers 
are exhibiting more or less excellent developments. In 
1889 the Royal Agricultural Society awarded a silver 
medal to Mr. J. W. Gibbons, of Haseley, Oxfordshire, 
for an improved machine of the kind, and at Warwick 
this maker shows it with further developments, and as 
many excellent details as could very well be put into one 
machine. It has now an iron frame, light but rigid, iron 
wheels, which are put together so that the connected 
gear wheel is separately renewable, although it forms 
part of the hub which is renewable when by wear it 
ceases to fit the axle, and the whole machine is perfectly 
balanced. The radius levers, which are connected to the 
top of the fork arms, are fitted with bosses so as to give 
large wearing surface, and these are bored. The ends of 
these same radius bars, where pivotted on the frame, are 
similarly fitted with bosses, and are so carried on a fixed 
pin that they are easily removed when necessary, without 
removing’ nut, bolt, or pin, and yet cannot get adrift 
when the lever is in its working position. This is done 
by the means adopted with the same object for the 
connecting-rod of a mowing machine or reaper at the 
knife end. The arrangements for holding the elastic 


tines for throwing in and out of gear, and for raising and 
lowering, are exceedingly good, and in every respect it is 
a well-made and carefully-thought-out machine. 

Messrs. Ransomes, Sims, and Jefferies exhibit the hay 
kicker illustrated by the accompanying engraving. It is 
of the back action fork type, which seems to be in great 


can § 

being Bt with a double cam C, as roughly indicated by 
the annexed sketch, and pivotted about where shown by 
the dotted circle. The tongue piece T tends always, 
under the action of the spring 5, to take the position 
shown, but it allows the heads and forks to take the posi- 
tions indicated by dotted lines. This form of head is not 
shown in the large engraving. The wheels are ribbed so 
that they do not readily slip, and the whole machine is 


RANSOMES, SIMS, AND 


well made. Messrs. Ransome also show a potato digger 
in which the transverse rear rotating fork used in some 
machines is replaced by a number of slower moving, 
smooth, small, blunt-pointed breasts like those used for 
skim coulters. A large share in front of the machine 
passes under the potatoes, lifts and 
breaks the soil, and the breasts 
follow and push and turn the soil 
over, and leave the potatoes ex- 
posed. The same firm is also 
exhibiting Miles and Arter’s patent 
potato planter, to plant two rows 
at the same time. In this ma- 
chine the sides of the box or hopper 
in which the seed potatoes are 
carried are formed with a pair of 
rotating discs carrying small forks 
Sin slides actuated by springs, which 
: cause the forks to jump forward 
Ransome’s Fork Head into the hopper to impale a potato. 
A cam surface causes the fork slides to retreat when it is 
necessary to drop a potato into the depositing spout. 
From this spout they fall into a furrow, made by a coulter 
and mould-boards, or small ridging plough, which precedes 
the hopper. 
The Harrison Patents Company, Stamford, exhibit a 





rotary back-action spring tine hay kicker, intended to 
compete with the crank and fork action machines, such 
as those already referred to. The tine heads revolve on a 
central spindle, but receive a dipping and kicking action 
in the rear lower part of their path from a cam and 
rollers. This action is not the same as that of the crank 
kicker; but as there seems to be much doubt whether 
the older form of tedding machine is not the best and 
sometimes the lightest in action, it would not be wise to 
say that its action is not as good. 

A novelty in sheaf-binding reaping machines is exhi- 
bited by Messrs. J. Bisset and Sons, of Blairgowrie. 
They have discarded canvas webs for conveying and 





elevating the cut crop, and in their place use a sheet 


favour just now. Its fork tines are so mounted that they | 
ing either way, the head H which carries them | 


| 
| steel platform and apron, and upon these, in guides, run 


| four simple chains running on chain wheels, and 
| with links thus, alternating with plain links. te oe 


r 7 
| 
es 
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BISSET’S CHAIN CONVEYOR 


| jecting pieces T act as tines, and they are about din, or 
6in. apart. The machine is quite open at the back 
, The engraving below illustrates the machine, the back 


1 j 
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JEFFERIES HAY KICKER 


| of which, it will be seen, is quite open. There are 
| other novel details in the machine, but avoiding the use 
| of canvas is the most important. There appears to be 
| every reason to think the chain tine carrier will be suc. 
| cessful in all harvesting work, but it has not yet received 
| other test than in a rye crop. 
| Mr. W. Barnard, of Bolton Percy, near Leeds, exhibits 
Houseman’s hedge cutter. The machine is worked bya 


a 
—_ 


HOUSEMAN’S HEDGE CUTTER 














pair of horses, and the cutting is done by a circular steel 
plate, 4ft. in diameter, with four or six teeth formed in 
the circumference, as shown in the accompanying rough 








sketch. This cutter is driven by the gearing A B, worked 
by the travelling wheels, and is carried by a spindle 


BISSET AND SON’S SHEAF BINDING REAPER 


which has two hook joints. The spindle is carried by 
the frame C and D, the latter part being adjustable hori- 
zontally by a rack and handle H, and angularly by the 
screw E, while the angle cutter can be readily adjusted 
to cut the hedges at any angle required, and elevated or 
lowered to cut the top and bottom of a high hedge by 
means of the jointed spindle and the screws E and F. 
The spindle which carries the cutting disc can be moved 
rapidly in or out so as to follow irregularities in the 
hedge, or avoid trees and posts, without stopping °° 
turning. The machine has been at work some time, and 
has, we gather, proved itself capable of dealing with any 
hedge. It is, however, susceptible of mechanical im- 
provement in design and construction. 
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Messrs. Nalder and Nalder exhibit Wood’s well cleaner 
and under-water grab, as illustrated by the accompanying 
engravings. As exhibited the apparatus includes a 
suitable double-shear legs for carrying it, and a crab winch’ 
as shown. manager of a very large estate, Mr- 
Wood has frequently found the necessity for means of 
clearing out deep wells or raising articles from them, and 


WOOD’S WELL CLEANER 
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the danger and slowness of the work when performed by 
sending men down. The engravings show the grab only. 
Fig. 1 shows the apparatus open and ready to be lowered 
to secure the object at the bottom. Fig. 2 shows the 
apparatus after it has been lowered and pulled up again 
with the object S secured. The tongs or body of the 
apparatus A may be fitted with grabs B, or scoops. E is 
the lowering rope or chain attached to the eye D. At h 
is a loose pin on eye D—see Fig. 2 also—to engage with 
a socket formed m top or hook of the opener G. In 
Fig. 1 the pin h is shown in the socket. F is a rule- 
jointed strut, e closing chains. In operation the well or 
lowering rope E is tied to the eye D, and the pin i 


—— 


WOOD’S WELL CLEANING GRABS 


inserted into socket g. The apparatus then hangs on 
the rope E, and the weight on the opener G. This pulls 
up the strut F, forcing the upper arms A apart, conse- 
quently opening the lower legs also. The apparatus is 
now lowered until it touches the bottom, and simply hauled 
up again. On touching the bottom, the pin / drops 
out of socket g, and releases the opener G and struts F. 
On winding up, the struts F fold downwards, the legs and 
grabs close and firmly retain anything between them. 
It will be seen that this apparatus has many applications. 
Messrs. Nalder and Nalder, it should be added, are also 
exhibiting their thrashing and other machines. 

Messrs. P. J. Parmiter and Co., of Ansty, Salisbury, 
exhibit a light steel horse rake and hay turner with 
several commendable features. The teeth are themselves 
flexible tempered round steel, and these are held in a 
peculiar form of similar spring steel coil clip, from which 
the teeth are easily removed when necessary. The rake 
is provided with a simple form of lock, and by means of 
an adjustable check chain it may be worked very rapidly, 
so as to drop frequent small hay rolls or swathes. The 
same makers exhibit an adaptation to this form of rake 
of stronger teeth with a smaller bow than hay rake 
teeth for use as a harrow. The teeth can be forced 








downwards by the treadle so as to enter the ground 
well, and the harrow rake so made will no doubt 
be a useful implement for pulling up and collecting 
rubbish. The teeth are strong, but will spring out of 
the way when rocks or heavy roots are met. A very 
simple 12ft. horse rake is also exhibited by this firm, and 
this is so made that it may be reduced in half a minute 
to the ordinary narrow gate width without the use of 
tools or removing any parts. The segment by which the 
width of the rake is increased or reduced is jointed to 
the rest, and folds over the axle, being extensible by 
removing and reinserting a pin. 

Another novelty in sheaf binders is exhibited by Messrs. 
J. and F, Howard, Bedford, who work the trip gear, so 
that trip and packer are now on one spindle, and by 
means of a cam on the back of the needle arm the 
packers are held fast while the needle makes its stroke. 
The machine has a steel frame, and has been lightened in 
several respects, us compared with that of previous years. 

Mr. P. Gillen, of Weymouth, exhibits Moore’s “reverter”’ 
for attachment to sheaf-binding reaping machines. It 
consists of two pairs of chain wheels, the front pair 
about a foot in front of the reaper fingers, and the rear 
pair placed a small distance over the horizontal web. 
These chain wheels carry a pair of Ewart’s chains with 
occasional ear links. To these ears are attached cross- 
bars of wood, carrying wood tines about ten inches in 
length. As these tines travel and revolve, they pick up 
laid crop, and act generally as conveyors or directors of 
the crop to the knives and web or platform of the 
reaper. 

Messrs. Fowler and Co. show Brown’s patent pond 
cleaner, which we illustrate. It consists, as will be seen, 






FOWLER’S POND CLEANER 


of a species of scoop, which is hauled through the pond 
to be cleared of mud, by a wire rope, either worked by a 


encinee® 


FOWLER'S POND CLEANER 


ploughing engine or by the winding drum of a traction 
engine. It is stated that the cost of clearing a pond in 
this way is 50 per cent. less than that of manual labour. 
At the stand of Messrs. Legott and Co., of Bradford, is 
a small vertical boiler and a roughly made engine, which 
deserve more notice than they are likely to receive from 
engineers, crowded in as they are by cooking ranges and 
stoves. The boiler is fitted with Marsh’s patent smoke 
consuming furnace. It is the only boiler in the showyard 
fired with bituminous coal, and it was burning in a 
highly satisfactory way very common dirty “smudge” 
when we saw it, and there was absolutely no smoke 
whatever given off from the chimney. There are no 
grate bars, and the bottom of the boiler rests on a flat 
plate. Bya very simple arrangement the products of 
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MARSH'S SMOKELESS FURNACE 


combustion first pass down and then turn up through 
the boiler, which is very simple, with a plain cylindrical 
fire-box and a few cross water tubes. What answers to 
the fire-door closely resembles a set of louvre plates. 
The coal is put into a box or hopper above, and falls 
down through the louvres. The accompanying diagram 
sketch will serve to illustrate the idea involved, though 
it shows no details. 

The coal is partly supported by the vertical back wall, 
word by the louvres, and the air required for com- 

ustion finds its way in as shown by thearrows. Thereis 
below a body of incandescent fuel, and through all this the 
smoke from the coal at the upper part of the grate has to 
find its way. How far this system is adequate to the 
production of plenty of steam we cannot say. As used 
at Warwick it was beyond all question perfect in its 









action as a smoke preventer. The same arrangement is 
shown fitted to various cooking stoves and kitchen ranges. 

Among the miscellaneous exhibits a few claim notice 
at our hands. One of these is a very ingenious magnetic 
separator shown by the Hardy Patent Pick Company, of 
Sheffield. This firm have at work a very powerful 
disintegrator driven by a fine double-cylinder portable of 
great power constructed by Messrs. Ruston and Proctor. 
The disintegrator is employed in smashing up bones for 
manure. With bones, however, are very commonly 
associated old iron—the marine store dealer not being a 
very particular man, and old bolts weighing more than 
bones. But bolts and nuts, however old, are very bad for 
the inside of a disintegrator, and the magnetic separator 
is intended to take them out. It consists of an inclined 
cylinder, lining which are the poles of numerous electro- 
magnets. The cylinder revolves. The bones are passed 
through it, and the magnets pick out the iron and carry 
it to the top side of the cylinder. The current is broken 
periodically and the iron falls on a tray inside the 
cylinder. The breaking of the current is managed in 
this way. Three or four copper ropes are looped over the 
cylinder and kept tight by springs. ‘Through these the 
current passes, and is picked up by brass forks on the 
cylinder, in which forks the rope rests. So long as the 
rope rests on the forks the current passes; but at one 
place in the rope an interceptor is placed armed with a 
tuft of asbestos. As the fork passes this the rope is 
raised out of metallic contact, and the current being 
momentarily interrupted, the magnets drop their burthens 
of iron. This apparatus worked exceedingly well. 

Mr. Harrison Carter, London, exhibits amongst other 
things an improved form of Christy and Carter’s mag- 
netic separator, for use in bone mills and manure works, 
and manufactories where locust beans are ground. An 
improvement has been made in the general arrangement 
of the machine, and the commutators are now grooved 
to receive and supply the current through the medium of 
a brass chain which hangs over them, and is kept 
sufficiently tight by a small weight. 

Messrs. Charles Nelson and Co., of Stockton, near 
Rugby, showed a curiosity in cement concrete, namely, 
specimens of palings made in this material. The con- 
yy is applied round iron cores, and is really an excellent 

ob. 
’ (Zo be continued.) 








THE McKINLEY TaRIrFF AND THE WoRKING CLassEs.—The 
McKinley tariff has clearly not improved the lot of the labouring 
classes in America. Consul Sadler, of Chicago, reports that in his 
district clothing and house rent cost more than they did, and 
somehow men’s requirements seem greater and life less simple. 
He considers it doubtful whether a man and his wife with two 
children can live in that city outside the limit of absolute poverty 
on less than £1 13s. to £1 17s. a week. Domestic servants, how- 
ever, seem to be still doing well; but, as Americans do not asa 
rule go into service, nearly all domestics are of foreign origin. A 
coachman gets £5 to £10 a month, with board and lodgings for 
self and family; a fairly good cook gets from 20s. to 30s. a week, 
or more in large establishments and hotels. ‘‘ With regard,” says 
Mr. Sadler, ‘‘ to almost every other branch of the working classes, 
it may be said that the earnings of labour at Chicago allow of but 
very small possible savings, that there are in this city in al! indus- 
tries as many working men who can scarcely make both ends meet 
as there are who are able to save, and that the possible savings of 
unskilled labour are actually xi.” 


EconomicaL PropuctTion.—A speaker who was in a very good 
position to know, for he was upon the staff of engineers employed 
on board the vessel in question, lately told this story in the 
writer's hearing :—‘‘ We used,” he said, ‘‘ one day with another, on 
our first two voyages, to burn twenty-three tons of coal per diem, 
All our stokers, if not of English birth, had been engaged in an English 

ort. Last year we had to engage a gang of Hindoo stokers at 
leaker, and we have made two voyages since with the same 
engines, and at the same rate of speed, and it has taken less than 
twenty tons of coal per diem.” ‘‘ How do you account for the 
variation,” was the inquiry? ‘“ Why, the Englishman, when he 
sees the steam supply is falling short, immediately ‘ coals up,’ d.e., 
throws into the furnace a full charge. The Hindoo watches much 
more closely, and notices the flagging sooner. He first mends his 
fire, i.¢e., puts on his coals a few at a time, a bit here and a bit 
there, and does not give a full recharge once to the other’s five 
times. Anyhow, the new gang saved three tons of coal per day.” 
We venture to think that this is a very good illustration of 
why several agricultural industries—the average profit of which 
is always small—have recently failed in England; although they 
continue to be carried on successfnlly by men of other nations, 
who send their produce ¢v ve sold in England. Our ways of work- 
ing are generally extravagant. ‘‘ Farm hands” have lost the 
instinct of petty economies, which a race labouring for itself, like 
the Hindoos—and for gains which are almost too trifling to be 
represented by any coin, however pitiful—instinctively and 
habitually practises. At every crisis there is ‘‘a full charge” put 
in; and not a mere mending of the fires. And the result is, that 
at the end of the voyage or year the balance is found to be upon 
the wrong side for the convenience of the farmers.— Field. 


CHESTERFIELD AND MIDLAND COUNTIES INSTITUTION OF ENGI- 
NEERS.—The annual general meeting will be held in University 
College, Nottingham, on Saturday, the 25th inst., at three p.m. 
The election of officers for the year 1892-3 will be determined by 
scrutineers of the voting papers appointed by the meeting. New 
members elected by ballot will be announced. The general report 
of the Council and their finance report, with abstract of the 
audited accounts of the past year, will be presented for discussion 
and adoption. A printed copy will have been sent to each 
member. The Council recommend the continuance of this Institu- 
tion in connection with the Federated Institution of Mining 
Engineers, and a resolution will be moved accordingly. Mr. G. EF. 
Coke will move, ‘‘ There shall be three ordinary general meetings 
in each year, held on the first Saturday in the months of April, 
July, and December, unless otherwise determined by the Council, 
and the ordinary general meeting in July shall be the annual 
general meeting.” The president-elect—-Mr. Henry Lewis—will 
deliver an address from the chair. The following papers will be 
open for discussion:—Mr. Maurice Deacon’s paper, *‘ Comparative 
Experiments on a Capell and Schiele Fan, Working under Similar 
Conditions ;” the several papers, under various titles, by Messrs, 
H. Walters, M. W. Brown, W. Foggin, F. S. Marsh, P. P. Bedson, 
D, Drummond, G. H. Hume, and T. M. W. Wallis, on ‘‘ Explosives 
and Exploders;” Mr. J. Bagnold Smith’s paper on ‘Colliery 
Depreciation;” Mr. J. C. B. Hendy, ‘‘The Stanton Ironworks 
Company’s Collieries;” Mr. M. Deacon’s paper, ‘‘ Notes on a Small 
Electric Pumping Plant;” and the Rev. G. M. Capell’s paper, 
‘* Some Notes on Fan Gauges in connection with Fan Testing and 
Adapting Fans to Mines, and Comparison of Fan and Furnace 
at Silverhill Colliery, Teversal.” The following paper will be read 
or taken as read:—‘‘One Use of the Telephone,” by Mr. F. 8, 
Marsh. 
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TO CORRESPONDENTS. 


Registered Telegraphic Address, ‘‘ENGINEER NEWSPAPER, 
a LONDON.” 





*,* In order to avoid trouble and confusion, we find it necessary to wnform 
veorrespondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

*,* We cannot undertake to return drawings or manuscripts; we must there- 
Sore request correspondents to keep copies. 

*,* AU letters intended for insertion in Toe Enainesr, or containing ques- 
tions, should be accompanied by the name and address of the writer not 
necessarily for publication, but as a proof of good faith. No notice what- 
ever can be taken of y icate 

J.T. H.—(1) Yes. (2) St. Catherine's Point, 200,000 of candles. 

Gavor.—The precise width between the rails of the broad gauge on the Great 
Western Railway was seven feet and one-fourth of an inch. 

MusoRave —Several engines have been rebuilt at Longhedge, so thoroughly, 
indeed, that very little was left of the original. Whether any engines have 
been built there in the fullest sense of the term or not, we are unable to say. 

Dynamo (Shanghai).— The little treatise by Urquhart on electric motors may 
suit your purpose. There is another useful little work by Bottone. You 
can obtain either through any publisher of scientific works, as, for example, 
Messrs. Crosby Lockwood and Son, Stationers’ Hall court, Ludgate-hill. 








A WARNING. 
(To the Bditor of The Engineer.) 

Sir,—Referring to the warning of Messrs. Collier Brothers in your 
current impression, we beg to state that a man representing himself to 
be engineer to Messrs. Meux’s Brewery called upon us a few days ago, 
and gave a verbal order for shafting and pulleys, stating that the official 
order would follow. We n hardly say that the fee he asked for was 
not forthcoming ; and as this tore is the same individual Messrs. 
Collier refer to, we think it as well that the fact should be widely known. 

21, emmys 5 London, E.C., GREEN AND BovuLpDING, 

une 2ist. 





TOBACCO-CUTTING MACHINES. 
(To the Editor of The Engineer.) 
Sir,—Will you allow me to ask, through the medium of your paper, 
where I can get a tobacco-cutting machine, to be worked by hand ? 
Leeds, June 20th. | at AD 
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ADVERTISEMENTS. 


“ef The charge ~ sie of rm. sone — under is ap 3 shillings, 
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ment measures an inch or more, the charge is ten shillings ver inch. All 
single advertisements from the country must be accompanied by a Post-office 
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tiers relating to Advertisements and the Publi wtment of the 
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THE ALKALI ACT AND CHEMICAL WORKS. 

Tue Act for the Regulation of Alkali and other Works 
is now so extended in its operation that, while 129 alkali 
works are brought under control, the “ other works” are 
no less than 919. This is including Scotland. Excluding 
that part of the United Kingdom, the alkali works become 
113, and the “other works’ 798. In many instances 
several processes of manufacture are carried on. A Bill 
now passing through Parliament will add still further to 
the number of works brought under regulation. In his 
annual report recently issued, Mr. A. E. Fletcher, the 
Chief Inspector under the Act, gives a gratifying account 


5|of the good understanding which contixues to prevail 


between the inspecting staff and the proprietors of 
chemical works. Instead of the inspector being looked 
upon as a spy and an unwelcome intruder—as was origi- 
nally predicted—the reverse is generally the case, and his 
report is valued as that of a specialexpert. Mr. Fletcher 
was recently assured by a manufacturer of eminence that 
he valued the visits and examinations of the district 
inspector so highly that he would consider it worth his 
while to contribute £100 annually rather than the office 
should be abolished. It is easy to understand that a very 
different feeling would exist if the general behaviour 
of the inspectors was of an overbearing and annoying 
character. As nearly 5000 visits are made in a year, 
the absence of complaint speaks well for the discretion 
exercised by the officials in carrying out so extensive 
a system of supervision. Neither is it to be sup- 
posed that the law is administered with any degree 
of laxity, so as to purchase complaisance by the 
sacrifice of efficiency. The Act prescribes that the 
amount of hydrochloric acid found in one cubic foot 
of the air or mixed gases of a flue or chimney shall not 
exceed 200 grains in 1000 cubic feet; whereas the amount 
found actually escaping has on the average been 81 grains, 
or considerably less than one-half the quantity allowed 
by the statute. A similar result appears in regard to the 
proportion which the amount of hydrochloric acid found 
to “ escaping bears to the amount produced. An 
increase in the general acidity of the chimneys is 
attributed partly to the working of the Claus process, in 
obtaining sulphur from sulphuretted hydrogen. On this 
it is observed that the problem of how to deal economi- 
cally with the exit gases of the Claus sulphur kilns is 
still unsolved, and not less than 4000 tons of sulphur are 
thus lost every year. 

The gasworks of the United Kingdom take a remark- 
able position in the production of sulphate of ammonia, 
the principal supply being from that quarter. The 
quantity furnished by the gasworks last year reached 
108,000 tons, out of a total from all sources of less than 
144,000 tons. The chief supply of this important article 
is thus obtained from that whisk was once considered an 
entirely waste product of the gas manufacture —the 
‘ammonia water,” for which no use was found, neither 
could any convenient mode of destruction be devised. 
The ironworks afford a somewhatsimilar example, and there 
are instances in which more of the capital invested in an iron 
smelting work is devoted to the collection and treatment 
of the tar and ammonia obtained from the blast furnace 
gases than is appropriated to the production of the iron 
itself, and greater profit is yielded by the former process 
than by the latter. Thus iron, in some cases, becomes 
virtually a by-product. In Scotland, at the present 
time, the apparatus for collecting the tar and ammonia 
from the gases of the iron blast furnaces has cost, in 
the aggregate, over £440,000. ‘A goodly sum,” says 
Mr. Fletcher, “for collecting that which was formerly 
thrown away.” The number of blast furnaces at work 
in Scotland last year was seventy-seven. Out of these, 
fifty-seven were provided with the requisite apparatus, 
and of course there is every reason to expect that the 
system will be extended. In England, we are told, the 
tar and ammonia are saved in only one of the iron 
smelting works. The process cannot be carried out 
with the blast furnaces of the north-eastern district, 
as in them coke is used. Assurance is given that there 
is no fear of over-production, the chief use for ammonia 
being agricultural, and the demand for it as manure 
being unlimited. But the British farmer has scarcely 
yet realised its value, and most of the sulphate of 
ammonia produced in this country is exported, much of 
it going to Germany. 

The tank waste of the alkali works furnishes an 
interesting though vexatious. chapter in the annual 
report. At Widnes alone 10,000,000 tons of this material 
cover 500 acres of land to a depth of 12ft. When fresh, 
this waste contained 15 per cent. of sulphur in an avail- 
able form. Now that oxidation has set in, the valuable 
constituent is no longer obtainable, and 1,500,000 tons of 
sulphur are for ever lost. Similar deposits, proportionate 
in size to the extent of the manufacture, exist in other 
places. The Chance-Claus process has been devised to 
prevent further loss of this description, the object being 
to extract the sulphur and produce a residue no longer 
liable to cause nuisance from the discharge of sulphuretted 
hydrogen into the air. This plan, described by Mr. 
Fletcher in his report for 1888, has now been largely 
adopted, and has attained great commercial success with 
unusual rapidity. Already 80,000 tons of sulphur have 
been extracted from the tank waste at the works, the 
cost being such as to leave a profit to the manufacturer. 
The present rate of production is about 900 tons per 
week, and is fast increasing. The sulphur made 
in this way is of the purest. The effect has been 
to diminish the supply imported into this country 


not|from Sicily, while, on the other hand, large quan- 


tities of the recovered sulphur are exported to the 
United States and elsewhere. Not only is there this 
commercial success, but a serious nuisance is arrested, 





the highly objectionable tank waste which accumulated 
pax to the introduction of the Chance-Claus process 

ing now superseded by an inoffensive residuum, com- 
posed chiefly of carbonate of lime. The question arises 
whether it should not now be obligatory on all producers 
of alkali waste to desulphurise it by the Chance-Claus 
process or some other method. The Alkali Act seems to 
point distinctly to that conclusion, section 6 declaring 
that “ alkali waste shall not be deposited or discharged 
without the best practicable means being used for effec- 
tually preventing any nuisance arising therefrom.” Mr. 
Fletcher has communicated with the alkali manufacturers 
on the subject, and it appears that in the course of the 
present year, by mere voluntary action, though probably 
stimulated by the wording of the Act, the deposition of 
alkali waste not previously desulphurised will cease. 
Unfortunately the past is apparently beyond remedy, and 
drainage from the old waste heaps will go on for a long 
series of years, polluting the watercourses, and giving off 
an offensive odour, besides causing trouble in other ways. 

The consolidation of nearly all the alkali works under 
the United Alkali Company is found greatly to facilitate 
the working of the Act. But despite all improvement, 
it is acknowledged that chemical works in general still 
give some cause for complaint. Copper-smelting and 
other works, both at Widnes and St. Helens, emit smoke 
more highly charged with sulphurous acid than that 
which proceeds from chemical factories. The combustion 
of coal is referred to as largely accountable for the 
presence of sulphurous acid in the atmosphere. The 
inferior coal, locally termed “slack,” is particularly 
objectionable in this respect. A calculation has been 
made as to the amount of acid gas thrown annually into 
the air at St. Helens. This is found to represent more 
than 36,000 tons of sulphur. The Chance-Claus process, 
the sulphuric acid chambers, and the alkali works, are 
responsible for about 1200 tons. The burning of coal 
yields 15,600 tons. Copper and lead smelting works are 
accountable for 11,480 tons, glass works 7500 tons, and 
polishing powder furnaces 333 tons. This amount of 
sulphur is burnt, and passes into the air as sulphurous 
acid, some of it as sulphuric acid. As sulphurous acid 
the quantity would be more than 72,000 tons; as 
sulphuric acid the amount would be still higher. But 
the portion which comes under the control of the Alkali 
Act is little more than 1} per cent. of the whole. If an 
equal amount of control could be exercised over all the 
operations, it is evident that the atmosphere of the 
district would undergo a very decided change for the 
better. Calculating in the same way the acidity of the 
air of London, we are shown how greatly the balance is 
in favour of the metropolis. London burns annually 
about 1,250,000 tons of coal, containing 1 per cent. 
of sulphur, while the coal at St. Helens contains, 
on an average, 1} per cent. The summer consumption 
in London may be reckoned at one-fifth of the total, pro- 
ducing therefore 2500 tons of sulphur. Taking the area 
of the metropolis as equal to fifteen miles square, the 
sulphur becomes a little over 11 tons per square mile 
during the summer, and 44 tons during the winter. In 
St. Helens the consumption of coal is much the same 
all the year round, and the area covered is only three 
square miles, so that the sulphur there in summer is at 
the rate of 12,000 tons per square mile, as against 
11 tons in London. Of course, in each case the sul- 
phurous smoke is carried to a distance by the wind, but 
the disparity may well explain the difference between 
the condition of the trees in London and those in the 
manufacturing towns of the North. We question, how- 
ever, whether Widnes can produce the equal to a London 
fog. The law of compensation suggests itself in the 
degree of protection against influenza which seems to be 
enjoyed by men engaged in chemical manufactures, those 
employed in alkali works having apparently the lowest 
percentage of attack. But the main lesson taught by 
Mr. Fletcher’s report is the extent to which waste 
materials may be converted into a source of profit, and 
the suppression of a nuisance be made conducive to the 
advantage of the manufacturer. 


CAPTAIN NOBLE ON FRICTION IN BORES OF GUNS. 


CapTaIn NosB.e’s paper for the “ Proceedings” of the 
Royal Society on “ Friction in the Bores of Guns” is 
now in the hands of friends in pamphlet form, and. 
should be noticed as of special value to those who are 
studying the important question of the rapid wearing 
out of gun tubes. The writer gives the result of experi- 
ments made by him with different descriptions of powder 
and various bands or driving rings on the projectiles. 
Three kinds of powder were used:—(1) Service pebble 
powder; (2) an amide powder in which saltpetre is 
largely replaced by nitrate of ammonia, which is semi- 
smokeless; (8) cordite or true smokeless powder. The 
service pebble gave evidence of so much fouling and 
friction at an early stage that its use was discontinued, 
and the experiments were continued with the other two 
powders only. Three quick-firing 12 cm.—4'7in.—guns 
were specially prepared and rified for the work. One 
had grooves of the service section cut parallel to the axis 
of the bore—that is, with no twist. The second had a 
uniform twist of 1 turn in 35 calibres, and the third had 
a twist increasing uniformly from 1 turn in 472°5in.—or 
1 in 100 calibres—at the breech to 1 in 34:4 calibres at 
the muzzle. The projectiles were flat-headed, and 
weighed 45lb. The straight grooves naturally gave the 
highest velocity, the uniform twist came next, and the 
increasing last; the mean velocities in the first series 
being respectively 2130, 2110, and 2081, the energies being 
1416, 1895, and 1856 foot-tons, so that 21 foot-tons was 
lost by the uniform rifling and 60 by the increasing. 
The difference between the uniform and increasing twists 
is the matter of practical importance. Part of the extra 
loss arising in the last-mentioned must, Captain Noble 
thinks, be ascribed to the continual alteration of form, 
but not all, part — to the ribs being continually 
forced, so to speak, to ride on to the sloping surface. 
Altogether, Captain Noble estimates the loss of energy 
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due to pebble powder and parabolic increasing rifling to 
be close on 7 per cent. of the whole. Succeeding series 
of trials gave the same general result, though with some 
variation, the loss due to the uniform and parabolic 
rifling being in velocity 33 and 52 foot-seconds respec- 
tively, and in energy 38 and 62 foot-tons, or 2°71 and 
4:72 per cent. respectively. Finally, after another series, 
Captain Noble concludes that the actual loss in energy 
to be attributed to the parabolic—increasing—rifling is 
3°78 per cent. He adds:—‘ In nearly all countries of 
Europe an increasing twist is the form of rifling usually 
adopted; and with such a consensus of practice, it 
must be assumed that some advantage is supposed 
to be gained by its use. There is, of course, with 
the parabolic rifling a less maximum pressure on the 
driving surfaces; but, as far as energy is concerned, both 
theory and the experiments I have detailed concur in 
showing that there is a distinct and very appreciable loss 
resulting from its employment.” Captain Noble suggests 
that the increasing twist may give greater accuracy, in 
which case 1 to 2 per cent. of energy may not be too 
serious a price to pay, but this supposes experiments to 
have taken place of which Captain Noble is ignorant, and 
he trusts that some further trials may be made to settle 
the question definitely. 

This paper is, as we have said, very valuable coming 
from the writer, and the artillery world owes him a debt 
for the investigation which he has undertaken, of which 
he gives us the benefit of the results. We are inclined to 
think that the advocates of the uniform twist will have a 
word to say on the matter. The maximum pressure may 
be less in the increasing twist, but the uniform always 
had much to recommend it, and much more with slow 
burning powder than quick. In old days the shot 
bounded forward and was liable to sheer its studs. 
There was then some reason to make the twist increase 
by degrees in order to prevent this, but with the more 
gradual accession of motion the uniform twist seems the 
simpler and more natural plan. The spin is then throagh- 
out proportional to the onward velocity. Of course, the 
matter is not so simple as this statement may appear to 
make it, and investigation is no doubt desirable. If 
Captain Noble is not aware of any substantial grounds 
for preferring the increasing twist, we much question if 
they exist. We should be inclined to think that the best 
plea for the increasing spiral was the shearing of the studs 
with quick-burning powder, which we have mentioned. 
Our readers may perhaps be amused at a curious instance 
of this, which occurred with the old 64-pounder shunt 
gun. In the first instance, one gun was issued to Shoe- 
buryness, and one to the Excellent for trial. Shoebury 
reported that the gun shot well, the Excellent that the 
projectiles turned over and over. A second batch of 
projectiles were then issued to each school of gunnery, 
when Shoeburyness again reported good shooting, and 
the Excellent that the projectiles would not carry at all, 
and were useless. Perplexed at this, the authorities 
directed that the guns were to be exchanged, when the 
Excellent reported that this gun was as useless as the 
other, and Shoebury that the new gun shot as well as 
the former one. After a little amusement at the guns’ 
apparent dislike to the naval service, in much perplexity 
the authorities ordered a squad of naval gunners to go to 
Shoeburyness, so that the artillery and naval squads 
should fire at the same place, in order to solve the 
mystery. Then it appeared that the artillery filled the 
shells with sand when they used no bursting charge, and 
the navy fired them empty. The increase in weight and 
inertia was enough to cause the filled projectile to take 
the rifling when filled with sand, whereas the empty 
shell jumped forward quickly enough to shear its studs, 
which were small and made of copper. Such an incident 
as this may illustrate that the increasing twist may have 
had a value in old days, but a value which has long 
since disappeared. 


PETROLEUM IN THE SUEZ CANAL. 


SoMETIME ago, when it was proposed to transport 
petroleum through the Suez Canal in tank steamships, 
the shipowners took alarm and signed petitions against 
the proposal as introducing a serious danger into the 
navigation of the canal. The agitation of the shipowners 
culminated in their requesting Sir Frederick Abel, F.R.S., 
and Mr. Boverton Redwood, F.R.S.E., to investigate the 
matter and report. It is not to be wondered at that the 
shipowners should look on this matter as one of 
vital importance to them. Petroleum is a substance 
which, like an explosive, is only harmless under certain 
conditions; it contains two elements of danger, namely, 
fire and explosion, and either may be realised in the most 
fortuitous manner. A considerable quantity of kerosene 
or illuminating oil passes through the Suez Canal at 
present from America and Batoum in Russia. During 
the last three years this has amounted te about four 
million barrels, and this has been entirely conveyed in 
tin cases holding eight gallons each; and the authors of 
the report state that “there appears to be no record of 
any occurrence of fire in connection with these ship- 
ments.” The proposed change in the work of transport, 
therefore, means from one of apparently absolute safety to 
one which may be attended with very great danger indeed. 

The tank steamers at present carry from 3000 tons 
to 4000 tons of oil, or about 24,000 barrels; and the 
danger to be apprehended and guarded against is that this 
oil should escape and float on the water, covering an 
immense expanse, and if set fire to—which would inevi- 
tably occur—turn the water into a sea of flame, bringing 
destruction to all the shipping within reach. The conse- 
quences of such a fire would be especially severe in a 
narrow waterway like some parts of the Suez Canal, and 
the report points out that “the most important risk to 
which tank ships of the ordinary construction passing 
through the canal with petroleum in bulk would be sub- 
jected, is that of injury to the skin of the vessel by 
collision or grounding.” We do not often hear of colli- 
sions in the canal, owing to the precautions that are taken 
to guide the ordinary traffic; but, in view of the excep- 





tional danger of the tank steamer, it is rational to expect 
increased care. It appears that the provisional regula- 
tions relating to the passage of tank steamers through the 
canal are not satisfactory. 

It is contemplated to employ tank steamships not 
differing greatly from the ordinary construction, but pro- 
vided with a safety space forward and abaft the oil tanks; 
but it is not bere { whether the double bulkheads are to 
be carried up to theupper deck or not, and the regulations 
lack precision as to the capacity of the oil tanks. No 
lights, other than the electric and necessary signal lights, 
are to be used. Smoking is prohibited, and the tank 
steamer is to be accompanied by a tank tug on her 
passage, to which a portion of the oil can be transferred 
in case of grounding. When at anchor the tank ship is 
to be isolated by floating booms, but no description of 
the booms or the mode in which they are to be used is 
given. Obviously these regulations are considered in- 
sufficient, and besides, as the report points out, if they 
were full and precise they would be useless, unless pro- 
vision was made for their strict enforcement. The 
regulations which are suggested in order to minimise 
the dangers of petroleum in bulk bear in great measure 
on the construction of the tank ships. Vessels so con- 
structed as to hold sixteen separate cisterns, besides 
safety bulkheads, and other precautions, or constructed 
with a double skin, are suggested. The latter plan 
would certainly reduce the danger of liberating the oil 
through collision or grounding very much, but the cost 
of the ship would be greatly increased, and her carrying 
capacity diminished, and the space. between the 
two skins would be liable to become filled with 
an explosive vapour. The construction which appears 
best adapted to the exigency of the case, according 
to the report, is a “considerable subdivision of the 
oil tanks by means of vertical oil-tight bulkheads, or 
the adoption of a cellular system of construction of the 
oil tanks at the sides of the vessel, with the addition of a 
double bottom.” Some general regulations are also 
recommended, such as the use of fenders of large dimen- 
sions, prohibition of lights and fires, except those 
absolutely necessary, and wnen moored at night to be 
protected by floating booms in the shape of iron, 
cylinders of large dimensions; and, lastly, that an officer 
of the canal company should be on board during the 
time the ship is in the canal. These suggested regula- 
tions have been arrived at after a most careful and able 
inquiry, and will possibly be adopted. If so, the cost of 
transporting petroleum by bulk will probably be so much 
increased that the trade will continue to use the present 
mode of carriage by cases. The idea of a pipe line to 
convey the petroleum in bulk from one end of the canal 
to the other must have suggested itself, but it is not 
referred to in the report. The interests of the shipping 
trade in the Suez Canal are so enormous that any plan, 
however costly, should be acceptable in order to avoid 
the possibility of a petroleum fire on the canal. 


PROPOSED RAILWAY EXTENSIONS IN JAPAN. 


CoNSIDERABLE interest attaches toa document recently 
issued by a Committee of the Tokyo Economical Asso- 
ciation, for it attacks in no measured manner the system 
upon which the railways of the Japanese Empire have 
hitherto been carried out. The Association named we 
take to be one wholly independent of the Japanese 
Government, as much so, indeed, as are our own Cham- 
bers of Commerce. For this reason, if for no other, the 
criticisms now passed by it on the railway policy of that 
Government in the past have a particular value. These 
mark the advance made since the date when the rulers 
of Japan first inaugurated the construction of railways. 
Then the sole consideration seems to have been the 
serving of military necessities, and the report to 
which we refer declares this epoch to have passed, and 
that future extensions must be decided upon mainly with 
reference to commercial considerations, and to such as 
may effect the most ready means of communication 
between the inhabitants of the country. 

We have said that military interests alone appear to 
have dictated the selection of the routes that have 
already been served, but the Committee goes further 
even than this, and prefaces its reports by the declaration 
that hitherto the railways constructed have formed no 
part of any determined policy or scheme. Isolated lines, 
it declares, have been run along the coast-line that have 
no connection one with the other, nor are, under existing 
needs, likely to demand such connection. The Commit- 
tee assert that what is chiefly required is the establish- 
ment of communication between the eastern and western 
coasts, the lines of railway between these serving the pur- 
ors of opening up communication between the ports and 

arbours on either side and the interior of the country. 
The report then proceeds to formulate ascheme by which 
it is proposed to effect this object, and certainly, as far 
as &@ paper scheme can go, it is drawn out with no niggard 
hand. In all it suggests the construction of no fewer than 
fourteen new lines of railway having an aggregate length 
of more than two thousand miles. It assumes the 
average cost per mile of these at 50,000 yen, which we 
presume would represent about £8000 sterling, though, 
as the report does not state whether the yen is to be of 
the gold or silver standard of the local currency, it is 
difficult accurately to state the value represented in 
British sterling. However, accepting our standard as 
approximately near the truth, it will be seen that the 
recommendation of the Committee, if fully carried out, 
purposes a total expenditure upon future railway exten- 
sion throughout Japan of no less than sixteen millions 
sterling, a sum the expenditure of which must have the 
effect of affording a stimulus to the engineering trades of 
this country. For although it may be admitted that the 
advance in engineering and mechanical skill, as well as 
in the means for local manufacture, has been largely 
developed during late years, it may well be believed that 
Japan must yet have resource to Western civilisation for 
much material required for railway work. 

The report proceeds next to consider the methods by 





which the extended programme suggested may best be 
carried out, and upon this point there appears to have 
existed a great divergence of opinion among the members 
of the Committee. Some of these would prefer to 
leave the entire task of its performance to the Govern. 
ment of the country. Others recommend the forma. 
tion of a powerful syndicate which should assume the 
same large responsibility, while another section is more 
inclined to entrust to separate private companies the 
execution of each single detail of the aggregate proposal, 
This, however, is a matter which evidently the Com. 
mittee thinks may be left for future determination, 
Its first object has been to assail the policy of the 
want of system hitherto pursued with reference to the 
general development of railways throughout the Empire, 
and by doing this, and by submitting to the authorities 
a complete and well thought-out scheme, to place the 
railway policy of the future on a systematic basis. It 
is, of course, impossible to rely upon the document 
under reference having such an effect, but we may pro. 
bably assume that so much of trouble and labour would 
not have been undertaken had there not been a primé 
facie expectation—and that a well-grounded one—that 
that trouble and labour would not be wasted; and we 
may take it, therefore, that the report under notice may 
be accepted as pretty fully representing the lines that 
the railway enterprise of Japan will follow during the 
next two decades. But the recommendations above 
discussed by no means exhaust the interest attaching to 
this document. It expresses regret, as the outcome of 
the experience in the working of the railways already 
opened, that the narrow gauge had been that adopted 
for these. Of the causes which have induced this ex. 
pression we have no information. Whatever they may 
have been, the Committee appears to have been unanimous 
in its decision that no alteration should now take place, 
and that all further extension should be made upon the 
basis of the gauge first determined upon. 

We are next informed that the bridges and tunnels 
upon existing lines have been built too narrow for the 
conversion of the single lines of railway to the double 
lines which increase of traflic, present and prospective, 
demands, and the recommendation is made that this 
disability should not be allowed upon those single lines 
which the report of the Committee contemplates. It 
seems to have been the unanimous opinion of that body 
that the Siberian Railway, when completed, must bring 
about an increase of traffic on the Japanese railways—or 
upon some of these, at least—which must render neces- 
sary the immediate conversion of existing single 
to double tracks, though it requires more of local know. 
ledge than we possess to see how this conclusion can be 
reached. The present system of fares is next attacked 
in the report. The Committee holds that there is too 
great a difference between those of the first and the third 
classes, and suggests that the first-named should be 
lowered to double those of the latter class, instead of 
being triple as at present, while the rates for second class 
should be exactly intermediate. Complaint is also made 
that, in the endeavour to maintain uniformity of fares, 
both passengers and goods are now carried at unremu- 
nerative rates over the more costly sections of the hilly 
districts, and recommendation is made that in any 
revision the rates for such sections should be made 
proportionate to their costliness. Whether the document 
under review may secure its intended effect we cannot 
pretend to say, but we have rarely read a more compre- 
hensive or well-reasoned report by any public body. 
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THE YORKSHIRE COALFIELD. 


Very great interest has been excited in the colliery circles 
of South Yorkshire by the sinkings which have been going on 
at Canklow, near Rotherham, during the last two years. 
Messrs. John Brown and Co., of the Atlas Steel and Ironworks, 
Sheffield, who have had the enterprise to seek the Barnsley 
seam at Canklow, have at length been rewarded by its dis- 
covery. The coal has been won in No. 1 shaft at a depth of 
rather over 400 yards from the surface. It has been proved 
to have a working thickness of 8ft. In No. 2 shaft the sink- 
ings have been carried to a depth of 228 yards. The discovery 
of the Barnsley seam in such thickness has given the utmost 
satisfaction throughout the district. The coal is understood 
to be of good quality, and to compare favourably with the 
seams now being worked by Messrs. John Brown and Co. at 
Aldwarke Main and Carhouse. The company, in expectation 
of a successful result of their operations, had pushed forward 
the erection of the permanent plant, which is now nearly 
completed, as well as the cottages for the workmen. The 
annual meeting of the company is at hand, and the share- 
holders, whose property will be materially affected by the 
“find,” will meet under most favourable circumstances. 
The new colliery is to be known as Rotherham Main. 


STEAMERS LAID IDLE. 


A STATEMENT of the number and tonnage of the idle 
steamships at the different ports of the United Kingdom 
would seem to show that there were 596 vessels so laid up, 
and that the tonnage was over 523,000. There has been 
since these figures were compiled a large reduction in the 
numbers—over fifty have put to sea from the Tyne, whilst 
many of the coasting steamers that were idle in the Wear 
have also found employment since the close of the strike of 
the Durham miners, so that it must be concluded that both 
in numbers and tonnage the figures are much above those 
that would now represent the idle vessels. But the feature 
in the return is the analysis of the classes of steamers that 
were at a given date laid idle. For instance, in the Tyne 
return, there were included twenty-six vessels that were built 
prior to 1879, and thirty-one that were constructed between 
1880 and 1885, whilst a further number of six were built 
between 1886 and 1889, and three more in 1890 and 1891. 
These were all steamers of over 1000 tons, the figures as to 
age being given as to vessels above that tonnage only. 
Similarly, in the Wear, there were fourteen vessels laid idle 
that were built prior to 1882, and two others between that 
year and 1884, whilst only one was of recent date. Thus it 
would seem that by far the largest number of the idle 
steamers were those that were comparatively old, and 
that would have in some degree engines of the older 
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Another fact that is seen in the analysis is the large 
proportion of very small steamers, In the Tyne a fourth of 
the number laid idle was in the shape of steamers of less than 
500 tons, and in some other ports that proportion of the 
numerical strength of the total was exceeded. Clearly, then, 
the very small and ~_ old steamers are those that cannot 
be advantageously worked in periods of high prices of coal 
and of low freight—at least in this country, where the cost of 
working is higher than in some others; and the facts would 
seem to point to the need for our steamship-owners either to 
reduce the cost of their working, or to dispose of such types 
of vessels to nations by whom they can be wrought cheaper, 
owing first to the lower ranges of wages that are paid to the 
seamen, and secondly to the fewer hands that are carried in 
proportion to the cargo that is allowed to be taken. Now 
that the summer has come, we must expect that most of the 
steamships that were idle will be got to sea; the more 
especially as the cost of coal has been brought down, and the 
rate of wages is also being reduced. But so long as the 
freight market continues at its present low ebb, we shall find 
from time to time many of the older and less efficient steam- 
ships laid idle; and the alternative is that we have named, or 
that of the alteration of the engines, so as to give to the 
steamships the ability to do the work more economically. 








LITERATURE. 


The Naval Annual, 1892. By Lorp Brassey, K.C.B. Ports- 
mouth: Griffin and Co. 1892. 


WE have only one fault to find with the ‘“ Naval 
Annual for 1892,” and that is the briefness of the portion 
contributed by the spirited compiler himself, Lord 
Brassey's three chapters only occupying forty-four 
pages. But the length of these chapters is not in any 
measure a criterion of their value, for features of immense 
importance are summed up in them. The subjects of 
“manning and training” are fearlessly approached. Lord 
Brassey vehemently urges the value of sailing ships as 
training schools for seamen, quoting the following graphic 

assage from a paper read by Admiral Luce, at the 

nited States’ Institute:—‘‘ A youngster’s first tussle 
with a royal in a fresh breeze will long live in the memory 
of the man. He has no time to feel dizzy or sea-sick, 
nor does it matter whether he hangs on by his teeth or 
toes. He must unaided roll up that royal and pass the 
sea-gasket ; and do it, too, in a reasonable time, or some- 
body would know the reason why. From that he goes to 
wrestle with an obdurate topgallant sail in a stiffish blow, 
to stowing a jib blowing hard, to taking in a close reef. 
The wonder often is that he can do any work at all aloft 
under such circumstances, that he has any mind or 
strength beyond that which is absolutely necessary to 
self-preservation. No one can deny that what may be 
called the school of the topman on board a man-of-war 
is, or at least at one time was, one of the most difficult 
and perilous that could be undertaken by men in time of 
peace. . . . It is impossible for any young man to 
go through the school of the topman and become an able 
seaman without having his moral being permanently 
affected by it.” It endows the sailor with high qualities 
of self-reliance, endurance, courage, and patience. Lord 
Brassey strongly advocates the continuance of a squadron 
of masted sea-going training ships. The subject of man- 
ning he seems to think is one that has been so exhaus- 
tively gone into that the existing system is hardly capable 
ofimprovement. Paucity of numbers is merely a question 
of finance. He considers that the length of commissions 
on foreign stations is a drawback to the popularity 
of the service, and that the cost of relieving the crews 
of ships abroad would be more than recouped by the 
saving of the expense of training boys to take the place 
of seamen who retire, in the event of this drawback 
being removed; because so many more blue-jackets 
would, under these circumstances, accept re-engagement. 
That the engine-room complements of our ships-of-war 
require revision we fully admit; in point of fact, we would 
go a great deal further than the compiler of the ‘ Naval 
Annual” in the argument. Only a few weeks ago an 
engineer officer on board the Royal Sovereign was pointing 
out to us the legion of different engines which were 
under his control, and he observed that it required 
three months of steady application to become con- 
versant with only the working of them. Now the 
practical duties of this working must devolve upon the 
engine-room artificers, as the engineers cannot do more 
than supervise. Yet the number of artificers has been 
reduced to its lowest possible working limit. Absolutely 
no provision, therefore, is made for a possible breakdown. 
We do not altogether follow Lord Brassey as to the 
instruction which would be derived in the engine-room of 
the Teutonic by naval engineers ; in fact, the conditions of 
working in the two services are so different that ex- 
perience gained in one might not be of any great value 
in the other. The training of officers is exhaustively 
gone into. It is difficult to speak authoritatively upon 
so important a point, but it does seem that perhaps the 
standard of education as regards mathematics is rather 
unnecessarily high, at least for such of the officers as do 
not display promise of being able to compete later on for 
those positions which require the highest degree of 
intelligence and skill. The American system of giving 
each young officer three months of each year in a 
training — is an admirable plan. The study of 
languages should also be encouraged to the greatest 
possible extent, and facilities should be afforded for the 
prosecution of the same in foreign countries, and 
rewards given for passing as “interpreters.” The difti- 
culties as to a successful solution of the navigating 
problem will, we fear, always obtain. These duties are 
distasteful to the ordinary executive naval officer, and 
few care to undertake them. The naval officer is utterly 
conservative, and the memory of the ancient title of 
“mate,” as applied to the navigating class, has not been 
obliterated. Lord Brassey’s idea of giving increased pay 
to navigating officers after a certain length of service is 


a one. 
fe deter on “Shipbuilding” raises many a vexed 


assuming that, in future naval actions, the line-of-battle 
‘must be compressed,” and that, in consequence, the 
14,000-ton battleship is & necessity of naval warfare ; or 
whether the bulk of opinion, as expressed by most of 
the naval officers of experience who have spoken or 
written upon the subject, that the medium-sized battle- 
ship is the best, should carry the day — requires 
to be proved. Nothing but the experience of a vast 
naval engagement can settle the point. But the fact 
remains that, although almost unanimous opinion has 
reduced the dimensions of the main armament of our 
future battleships to such as can be manipulated by 
hand power, in the event of a mishap with the hydraulic 
elevating, training, or loading gear; still, whilst the 
navies of France, Italy, Russia, Germany, and America 
carry the heaviest weapons, it is indispensable that we 
should maintain a balance of power in our own favour 
in this respect; and the enormously increased dis- 
sean required for the increased weight of quick- 
ring guns and ammunition, and that of the steel shields 
and armoured emplacements, still keeps the dimensions 
of battleships very large indeed. We agree, however, 
with Lord Brassey, that the 10,500 tons displacement 
of the Barfleur, with her capacity to carry engines that 
will steam her probably at 19 Soi and 10in. guns 
that will pierce 15}in. of steel at 1000 yards— 
is a displacement which seems to answer all re- 
quirements. He happily describes it as a “golden 
mean.” The absence in our Navy of vessels embodying 
the ram principle solely as an offensive feature is com- 
mented upon. We have only a single specimen of the 
ram proper, the Polyphemus. Here it appears to us 
that the ‘‘ Naval Annual” has hit upon one of the most 
conspicuous blots in the shipbuilding policy of our naval 
administration. At the battle of Lissa no instance 
occurred of a ship being sunk by concentration of fire, 
but several cases where the ram proved to be successful 
in severely damaging if not in sinking its opponent. 
Now, we gravely doubt whether the structural features 
of a modern ironclad or cruiser would not be inadequate 
to the shock which she would sustain on ramming. 
This fact we believe to be generally admitted, hence 
the probability is that ramming will only be resorted to 
in extreme cases. But the ram proper should be so built, 
with lateral framing and webs extending from stem to stern, 
and rudder power of extreme capacity, that she could 
dart hither and thither with perfect impunity, having no 
complicated gun gear to disarrange, and nothing but her 
torpedo tubes to dislocate. The United States seem to be 
ahead of us in this respect, for the ram which they are now 
building is just the class of vessel of which we do not pos- 
sess a recent sample. In treating on the subject of crui- 
sers, the proportion of length to beam in the various classes 
of British vessels is compared with that observable in 
France. The length varies from six times the beam in 
the Edgar to eight times in the Bellona, whilst it runs 
from 7°2 times the beam in the Tage to ten times in the 
French Troude class. This excess of beam was necessary 
in some of the earlier British cruisers, whose heavy 
bow chasers were clearly an encumbrance in a head 
wind and sea; but now that the armament has been 
considerably lightened, it does not seem quite clear 
why such dumpy proportions have been adhered to. 
In the brief réswmé which Lord Brassey appends of the 
ships building, or in process of re-construction, in the 
various European States, it is satisfactory to notice that 
Great Britain is to the front with no less than sixty 
vessels of all classes, whilst France and Russia combined 
can only muster fifty-six, the proportion of tonnage 
being, moreover, immensely in favour of England. 

Part I. of the “ Naval Annual” contains eight chapters 
by well-known writers, commencing with an editorial 
digest of the progress of the British Navy in 1891-92, 
the most interesting portion of which was anticipated by 
Mr. W. H. White in his paper read before the Institute 
of Naval Architects. M. E. Weyl follows it up with an 
account of the progress of foreign navies. In France we 
are familiar with most of the types building or com- 
pleting. The triple screw of the most recently com- 
menced battleships and cruisers is the main innovation. 
If it proves to be a success Great Britain will be 
rather left in the lurch. But we have no great confidence 
that such will be the case. It is somewhat appalling to 
learn that the Government workshops at Ruelle have 
undertaken the manufacture of artillery which is to give 
2775ft. of initial velocity with smokeless powder. There 
is nothing of peculiar interest to ourselves observable in 
the shipbuilding programmes of Germany, Italy, or Russia. 
Here and there we find a powerful cruiser in course of 
construction, which is designed to realise 20 or 21 knots 
speed; but when we reflect upon the vast difference 
which exists between anticipation and actual performance 
in our own fleet—where trials are conducted in the open 
light of newspaper criticism—ait is reasonable to receive 
with great reservation the glowing accounts which are 
transmitted from abroad, and which have been invariably 
sifted through the distorting medium of press censor- 
ship. The progress of the United States we have 
already dealt with fully in the columns of THE 
EnaineEr. The chapters on British and foreign naval 
manceuvres, by Mr. J. R. Thursfield, are admirably put 
together, but it would be impossible to do them justice 
in a review of this nature. The rules for providing that 
vessels shall be placed “out of action” after a certain 
prescribed ante of punishment appear to be much the 
same in all European Navies, and the unreality of various 
phases of the manceuvres, in comparison with the condi- 
tions which would obtain in actual warfare, are abun- 
dantly conspicuous. The chapter by Mr. F. K. Barnes 
gives a large number of interesting details in regard to 
ships under construction in various parts of the world, 
but we think that its combination with Chapters I. and 
II. would have been advisable. It is practically 
the same subject. Mr. R. C. Oldknow contributes a 
capital paper on “‘ Marine Engineering.” The subject 
of the failures of the Vulcan and Blenheim under forced 





question. Whether Mr. W. H. White is correct in 





the fact is made perfectly clear that the Admiralty 
design of the boilers, and not their manufacture or that 
of the engines, is in any way to blame. Some important 
remarks are made in regard to boilers. ‘It is more than 
probable that one of the first causes of leaky tubes is the 
inordinate thickness of the usual tube-plate. The thicker 
it is the more certain are the tubes to leak, on account 
of the difference of temperature on the two sides of the 
tube-plate. This evil would be wonderfully lessened if 
copper were used, instead of iron or steel, as the material 
for tube-plates. Its superior conductivity is such that a 
copper tube-plate lin. thick would not strain a set of 
boiler tubes so much as a steel plate of less than one- 
third that thickness.” The value of such a modification 
could be easily ascertained by experiment. Mr. Oldknow 
feels uncertain as to the adaptation of the double sets of 
triple-expansion engines to each of the twin screws of the 
Blake and Blenheim. He fears that when one set of engines 
is uncoupled for easy going speed, which should be the 
rule and not the exception, that the wear of the screw 
shaft bearings will be uneven, throwing them out of line. 
This is a matter for serious consideration. A fast 
cruiser of 3600 tons, being built for the Japanese 
Government by Sir W. G. Armstrong and Co., is to have 
engines of 15,000-horse power, which will drive her 
at an estimated speed of 23 knots. Hence she will 
steam round the cruisers of any fleet in the world. 
The chapter by Mr. H. O. Arnold-Forster, on the Naval 
Exhibition, gathers up in a nutshell most of the re- 
markable features of that most excellent institution. 
The naval episodes of the Chilian civil war have 
all been before us in disjointed fragments, but Mr. 
W. Laird Clowes has assembled them in a read- 
able form. The great event, the sinking of the 
Blanco Encalada, was clearly attributable to the 
entire neglect of all reasonable precautions which should 
have been observed in war time. The crew were not on 
the alert, the engines were not under steam, the water- 
tight doors were not closed, and the guns do not appear 
to have been loaded, for it was at first believed that only 
ordinary ‘“‘ quarters”” had sounded. How, under these 
circumstances, any ship could expect to escape destruc- 
tion, with the enemy only a few hours distant, seems 
incredible. The situation, in point of fact, invited 
destruction from the meanest foe. 

Parts II. and IV. contain tables, statistics, and plates, 
covering, as usual, the navies of the world. As works of 
reference they are especially valuable, the various features 
having been carefully cleared of some few little inaccura- 
cies that they possessed before. The speeds actually 
attained are those in most instances recorded in the 
tabular statements of British vessels. 

Part III., by Captain Orde Browne, is as comprehensive 
as ever. Descriptions and plates are given of the French 
Canet quick-fire guns, with which, only in January last, 
it was decided to arm a number of French war vessels. 
It is satisfactory to know that even when the contem- 
plated measure is completed, France will only have 115 of 
these very important weapons actually mounted on board 
ship, whilst the First Lord of the British Admiralty was 
able to state, upon the 8th of March last, that we had 
1715 quick-firing guns either afloat orin reserve. Hence, 
we are immeasurably ahead of France in this particular. 
Whilst in this connection we would call attention 
to a quotation made by Lord Brassey at page 525 of 
the Annual. A statement of M. Lanessan is given 
in regard to the rapidity of heavy gun fire. It is 
as follows:—‘ The 75-ton gun can be fired once in ten 
or twelve minutes; the 53-ton gun once in ten minutes.” 
Now the time required for each round of the 67-ton guns 
of the Royal Sovereign is said, by her own officers, to be 
two and three-quarter minutes. Either, then, there must 
be an immense improvement in the manipulating gear 
on the British battleship, or a mistake must have been 
made somewhere; the divergence of the two computa- 
tions is so very great. 

The engravings of the first-class cruiser Royal Arthur, 
of the Royal Sovereign, of the Marceau, and of the 
Maria Teresa, represent four types of the most modern 
war vessels of large size now afloat. They are well 
executed. 








THE GRAYDON DyNaMITE WAR MATERIAL SYNDICATE. — A 
winding up order having been made against this company on 
April 30th last, the secretary has now submitted a statement of 
affairs, which is concurred in by three of the directors, It shows 
unsecured liabilities £27,690, with estimated assets £5 only, and, 
as — contributories, a total deficiency of £82,785 is antici- 
pated, 


THE INTERNATIONAL MILLING AND BaKING EXHIBITION.—This 
exhibition opens at the Royal Agricultural Hall, London, on the 
28th June, and is to continue open until the 8th July next, and 
promises to be of unusual interest. A circular just published 
informs the public “‘ a certain few of the English milling engineers 
resent the millers being too much enlightened as to the pro 
that has been made in machinery for treating corn, and they have 
spent a large sum of money in endeavouring to impede others taking 
part in the show. Their boycott, however, will injure no one more 
than themselves, as our neighbours beyond the seas have gras 
the opportunity of making such a show as millers have never before 
been enabled to see in this country. At the present moment the 
Americans instead of shipping us their corn are sending us very 
large quantities of beautifully finished fiour, and, as aconsequence, 
our millers are obliged to take advantage of any improvement 
which will enable them to stem the tariff-fed competition, and they 
are conscious that only by keeping themselves well posted in the 
movements of the American, Austrian, and German millers can 
they keep their mills at work.” The circular also states that ‘‘in 
consequence of the fearful ravages caused by mills firing—the result 
generally of employing the present milling machinery, which gene- 
rates without destroying a very dangerous dust, &c.—millers, in 
conjunction with the insurance companies, are suffering from what 
is actually a national loss, and the insurance companies, apart from 
insisting onthe ‘average clause,’ have just recently raised their tariffs 
to almost the highest existing rate. To reduce this risk, millers are 
naturally looking for some genius, other than the ‘milling doctors,’ 
who will show them a milling system by which this evil can be mini- 
mised.” The baking section will comprise the largest show of machi- 
nery applicable to that trade that has ever been held in this country. 
The whole process of producing grain food from the seed wheat to 





draught is thoroughly thrashed out, with the result that 


the dainty loaf will be practically demonstrated during the run of 
the show, 
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ONE SPAN SLADE NEW VIADUCT, GREAT WESTERN RAILWAY 








GREAT WESTERN RAILWAY WORK IN SOUTH 
DEVON. 


In view of our recent articles on the narrowing of the 
gauge of the Great Western Railway in South Devon and 
Cornwall, it will not be out of place to give particulars 
of some important works contingent upon it. We refer 
to the doubling of the main line—the old South Devon— 
between Brent and Hemerdon, in the parishes of Brent, 
Ivybridge, and Cornwood, a distance of about twelve 
miles. This line, originally constructed about forty-five 
years ago as a single broad gauge line, includes some 
remarkable viaducts, of which we gave a specimen 
illustration last week. Be- 
tween Brent and Hemer- 
don there are five of these 
viaducts, varying from seven 
to fourteen spans of 60ft. 
each, and varying in height 
from 7Oft. to 120ft. The 
superstructures of these via- 
ducts were originally solely 
of timber, the wrought iron 
girders seen on p. 522 being 
introduced about twenty 
years after. These viaducts 
are a monument to Brunel’s 
skill and boldness of design, 
and surpass in elegance and 
picturesqueness anything of 
more recent date. 

The piers, as will be 
seen, are built in two 
columns, composed entirely 
of surface granite from the 
neighbouring moors, and the 








works. This firm, we may mention, are also doing the 
| Blackwall Tunnel, the heavy part of the central section 
| of the East and West Railway, and various other works 
| of equal proportions. Fig. 1 is Ivybridge Viaduct show- 
| ing the new viaduct nearly finished. Fig. 2 is Monks- 
| moor old bridge. Fig. 8 shows an old span of Blachford 
| Viaduct, with Dartmoor in the distance. Fig. 4 is Slade 


| Viaduct ; the engraving shows part of the old structure. 

| Fig. 5 shows the centreing used, carried on granite and 
| timber corbels 84ft. above the ground. 

To give some idea of the size of the works we illustrate, 

it will be sufficient to say that there are no less than 
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work, though somewhat 
rough in appearance com- 
pared with what is now built, 








remains perfectly good and 
sound. The mortar in them 
is composed of blue lias lime 
and sand from the neigh- 
bouring China Clay Works 
in some cases, and of de- 
composed granite in others. 
We illustrate also an old skew bridge, near Ivybridge, of 
90ft. span and 17 deg. angle of skew. This bridge, as 


will be seen, has, like the viaducts, required strengthen- | 


ing, which has been done by putting in timber trusses at 
right angles to the line of railway. 
In view of the opening up of Cornwall and its 


delightful seaside resorts, and also having due regard to | 


the access to Plymouth of the South-Western Railway 
Company by the opening of the Lidford line last year, 
the Great Western Railway Company is undertaking 
the practical reconstruction and doubling of the main 
line between Rattery and Hemerdon, and some eighteen 
months ago entered into a contract with the well-known 
firm of Messrs. S. Pearson and Son, of Victoria- 
street, Westminster, for the construction of the necessary 





Fig. 5—CENTREING FOR VIADUCT ARCHES 


100,000 cubic yards of masonry to be built, and for 
the viaduct arches alone nearly 4,000,000 of bricks 
have been required. Altogether the works include five 
viaducts, twenty-four bridges, and one short tunnel, 
besides fairly heavy earthworks for the whole length of 
ten miles. Three of the viaducts have eleven spans of 63ft. 
each, varying in height from 110ft. to 120ft., one has six 
| spans of 54ft., and one seven spans of 58ft. 
It was originally intended to build the whole of the 
| work in granite, and the railway company required the 
| work to be completed at the earliest possible moment. 
| Owing, however, to the fact that at the time of the letting 
of the contract the stone-cutters in the Plymouth district 
were on strike, and to the known scarcity of the particular 
class of masons for this work, it was decided to build the 


- 










arches of local bricks, faced with Cattybrook brindles. 
The whole of the granite required has been obtained from 
quarries opened up by the contractors in close proximity 
to the works. The principal quarry is near the Ivybridge 
station, though at a considerable elevation above it. To 
get this stone to the various viaducts a siding was laid in 
from the main line, and connected to the quarry by a zig- 
zag road with a gradient of 1 in 20, and worked by a 
locomotive. By this means the railway company’s trucks 
were taken direct from the quarry, and over the main line 
to sidings near the various viaducts. Here, with con 

siderable ingenuity, incline roads were laid at a gradient 
of 1 in 3$ to the bottoms of the several valleys; and 
down these the trucks of stone were lowered by wire 
ropes, worked by 80-horse rower portable engines and 
drums. Here the stone is unloaded by steam derrick 
cranes, erected on staging 40ft. above the ground, and 
placed in its proper position in the piers. By this method 
one crane is able to build two of the piers, including the 
setting of the springers. In the quarrying of the granite, 
labour-saving appliances have been used as far as possible, 
the boring for blasting being done by steam drills of the 
latest design, and heavy steam travelling cranes being 
largely used for pulling out and loading the stone. The cut 
below shows the method of centreing, and supports adopted 
for the arches, and was designed by the contractor's agent, 
Mr. F. T. Hopkinson, who is in charge of the works. The 
work is being carried out under the supervision of Mr, 
J. C. Inglis, of Plymouth, acting for Mr. Trench, the 
chief-engineer to the Great Western Railway Company. 








INSTITUTE OF MARINE ENGINEERS. 


On Tuesday week Lord and Lady Kelvin visited the premises of 
the Institute of Marine Engineers, 58, Romford-road, and were 
received by Messrs. A. Beldam, past-president; Alderman Kidd, 
vice-president; J. Adamson, honorary secretary; W. J. Craig, 
convener recreation committee; J. H. Thomson, and several other 
members of Council, 

After inspecting the premises, the party sat down to luncheon 
in the Council-room, which, with the rest of the premises, was 
tastefully decorated with flowers. The repast over, Lord Kelvin 
in toasting success to the Institute, again thanked the representa- 
tive members for the honour conferred by his election as president 
for the current session; he remarked the occasion was not one for 
long speeches, but was glad of the opportunity, on this his first 
visit to the home of the Institute, to express his high appreciation 
of the suitability of the site and its general arrangement. The 
collection of interesting objects in the museum, the hbrary with its 
well-selected literature and recreation rooms, called for special 
praise—memorials in themselves of the care and thought of its 
originators for the advancement of marine engineers. He could 
only hope that during his presidency he would be able to advance 
the interests of the Institution, and thereby maintain that high 
standard of efficiency which was the admiration of kindred institu- 
tions and the scientific world in general. He coupled with this 
toast the names of Messrs, Thompson and Craig (members of 
Council) and that of the hon. secretary. 

Mr. Thomson briefly responded, expressing thanks for the recog- 
nition of their heuble but willing services. Mr. James Adamson 
further responded, and in the name of the Council, and on behalf 
of the members of the Institute of Marine Engineers, bade Lord 
and Lady Kelvin welcome to the premises on their visit of inspec- 
tion. e said that as an Institute they were young, although he 
hoped they might say with truth they were not afflicted too much 
with the giddiness and pride of youth, but had some amount of 
mature judgment infused into a proper amount of that conceit 
which was more or less mingled with enthusiasm, and they were, if 
anything, enthusiastic. The Institute was started with 
enthusiasm, and by enthusiasm it bad reached its present stage, 
at which it was recognised, and realised most heartily the great 
indebtedness to Lord Kelvin for the honour done in accepting the 
post of President for the current session, The Council appreciated 
the kindness, and hoped that at the close of the session Lord 
Kelvin would be pleased to look back upon the past, and find that 
they had behaved themselves to his satisfaction, and under his 
— mantle had prospered, being upheld by the dignity of his 
noble and well-known name, 

Lord Kelvin then proposed the toast of the presidents, and 
referred to the origin and progress of the Institute under the 
previous presidents, who were represented by the first president 
of the Institute, Mr. Asplan Beldam, whom he was glad to see 
present, 

Mr. Beldam, in responding, said owing to ill-health he was pre- 
vented from attending the meetings with the regularity which he 
could desire; although absent in the flesh he was present in 
spirit. It was exceedingly gratifying to hear the complimentary 
expressions of my Lord President, and he hoped that this inter- 
esting occasion would be the happy augury of a succession of such 
entertainments which he stil] further ho would be held in that 
larger meeting-room, the erection of which was now under con- 
sideration, to meet the demands for increased accommodation. 

Mr. James Adamson proposed the toast of the Mayor and 
Corporation of West Ham, stating that the Institute owed them 
a debt of gratitude for their kindness in ting the use of the 
Mayor’s Parlour for the purpose of reading rs, and general 
co-operation in matters tending to promote theirinterests. He had 
pleasure in coupling the name of Mr, Alderman Kidd with the 
toast. 





Mr. Alderman Kidd, in responding, said his first duty was to 
express on behalf of the Mayor of West Ham his deep sense of 
the honour conferred by his election as an honorary member, and 
his regret at his inability to be present here to-day owing to a 
meeting of the West Ham Hospital Committee, at which it was 
imperative that he should be ot poo In referring to the subject 
of technical education which occupied much of his—Mr. Hays 
—leisure, he remarked that this Association of Engineers had his 
sympathy from its inauguration, and his best wishes were for its 
advancement. He—the speaker—on behalf of the Corporation, 
desired to express his thanks, and to assure them that every 
facility would be given for the uiring of the Town Hall as 
occasion uired ; and it was their earnest desire to retain to 
Stratford the honour of being the home of such an Institution, 
which he was proud to hear Lord Kelvin speak of so highly. 

The proceedings were here brought to a close, 








TENDEBS. 


EAST COWES WATERWORKS, 
THE following is a list of tenders for a trial boring at the East 
Cowes Waterworks— Messrs. Lemon and Blizard, Engineers, West- 
minster and Southampton :— 


£2 ad, 
Charles Chapman, Manchester... .. .. .. .. 417 0 0 
Baker and 8, Southwark ag ~ tes 41515 0 
C. Isler, Southwark ‘ows ne te o6-. 00 «6 Se © 
W. Hill and Co.,Gosport .. .. .. .. .. «. 280 00 
R. D. Batchelor, Queen Victoria-street, E.C. 231 9 7 
Executors of £. Trimmins, Runcorn co op 95 0 8 
LeGrand and Sutcliffe, London... 200 0 0 
Duke and Ockenden, Littlehampton - 196 00 
W. Brown, Tottenham .. .. .. «- «oc «- e 10 0 0 
T, Tilley and Sons, Walbrook, E.C. (accepted) .. 179 8 0 
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OLIVER’S MEAN TIME SUN DIAL. 


Most people know that the ordinary sundial does not give 
true mean, or clock time; what it indicates being apparent 
time, which may differ from the other by as much as sixteen 
minutes. The difficulty has been got over in an invention by 
General J. R. Oliver, for which provisional protection has 
been obtained. The peculiarity of the instrument is that 
the time is indicated, not by the shadow of a straight edge, 
as in the old sundials, but by the point where an equatorial 
circular line is cut by the edge of the shadow of a curved 
surface, the curvature of which is so arranged as to compen- 
sate for the “‘ equation of time.” 

The instrument is a universal one, and consists of a 
meridianal semicircle, the diameter of which is an axis 
carrying the curved gnomon, and an equatorial circular arc. 
The latter has engraved upon its concave surface a graduated 
line on which are marked the hours and their subdivisions. 
There is a screw for clamping the meridianal arc at the 
noe position for any given latitude, and another clamp 

or adjusting the equatorial arc. 

The dial not only indicates local mean time, but by a very 
simple adjustment may be set so as to show any required 





standard time. Thus it might be set at Plymouth to indi- 
cate Greenwich time. Strictly speaking, there ought to be 
two gnomons, one to be used from June to December, and 
the other from December to June. But by adopting a 
gnomon of mean contour the greatest error introduced at any 
time is only about one minute, an amount not more than 
the unavoidable one due to the softness of the edge of the 
shadow. Four times a year the equation of time vanishes, 
and the gnomon would then intersect its own axis. To allow 
for the n thickness of the latter, a slight adjustment 
of the hour circle is neces: at these times. 

Although the invention is little more than a scientific toy 
so far as England is concerned, it is believed that it would be 
of great use in countries where sunshine is plentiful, and 
means of regulating the time are scarce. South Africa, South 
America, Australia, and India may be adduced as instances. 
In India, for example, there are numerous up-country 
stations at a distance from any railway, where there are 

ractically no means of correcting clocks and watches. 

gypt, however, is the land of all others for sun-time, con- 
sisting as it does of a narrow strip of country running nearly 
north and south. Its cloudless vf and the habits of its —— 
hardly give any other system of reckoning time a chance. 
A gun at the citadel at Cairo used to be fired by the sun by 
means of a burning-glass at noon every day, and probably is 
still so fired. The fight between the sun’s apparent time 
backed by the gun, against mean time, used to be very funny. 
With the native population, we take it the sun and the gun 
still have it all their own way. 








ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS. 


Germany: Railway statistics. —The United States Consul 
General at Berlin 4 er :—According to the official Reichs- 
Anzeiger, the total length of State railways and private 
railways under State direction in the year 1889-90 was 
22,8594 miles, of which 72244 miles were double tracked. 
Private railways under their own management were in 
length 27274 miles, of which 5114 miles were double tracked. 
On State railways, and railways under State direction, there 
were 12,620 locomotives, 23,487 passenger cars, with seats 
and standing room for 997,832 persons; and 254,776 freight 
cars, with a carrying capacity of 2,502,568 tons. The value 
of locomotives, passenger cars, and freight cars was 
£28,143,949, £9,408,673, and £87,573,155 respectively. On 
— railways under State management there are 21 
ocomotives, 36 passenger cars, with seats and standing room 
for 1407 persons; and 776 freight cars with a carrying 
capacity of 7524 tons, the value of which were £38,222, 
£10,664, and £97,593 respectively. Private railways not 
under State management had 855 locomotives, 1881 passenger 
cars, with seats and standing room for 80,643 persons; and 
18,007 freight cars with a carrying capacity of 178,314 tons, 
the values of which were £1,673,484, £659,444, and £2,559,746 
respectively. The total number of travellers on all the rail- 
ways was 876,825,006, of whom 2,081,945, or ‘55 per cent, 
travelled first-class ; 88,482,554, or 10°19 per cent. second-class; 
238,957,347, or 68°41 per cent. third-class; 90,182,944, or 23:95 
per cent. fourth-class; and 7,170,216, or 1‘9 per cent. soldiers. 
The total amount of freight transported was 212,093,339 tons, 
of which 192,996,092 tons, or 91 per cent., was transported 
on railways under State management, and 19,097,247 tons, 
or 9 per cent., on private railways not under State manage- 
ment. On an average each ton on State railways was trans- 











ported 67°61 miles; on private railways under State manage- 
ment 10°135 miles; on private railways not under State 
management 30°355 miles. The construction cost of the 
German railways was £488,795,072, or an average of 
£19,342 16s. 5d. per mile. With loss on exchange, interest 
during building, and other expenses, the total cost of con- 
struction rose to £500,810,074, or £19,818 2s. 9d. per mile. 
Owing to differences at the time of change of ownership, 
when private railways came into possession of the State, 
the cost to the present owners was £512,950,746, or 
£20,298 14s. 11d. per mile. The total receipts of the German 
railways were £63,857,028, or £2498 1s. id. per mile. Of 
this amount £16,694,708, or 26:12 per cent., was from 
passenger traffic; £43,662,067, or 68°38 per cent., from freights; 
and the remaining £3,500,253, or 5°5 per cent., from 
miscellaneous receipts. Receipts from passenger traffic 
comprised : first-class, £791,090, or 4°73 per cent.; second- 
class, £4,342,209, or 26 per cent.; third-class, £7,937,512, or 
47°56 per cent.; fourth-class, £2,753,990, or 16-2 per cent.; 
military transportation, £387,399, or 2°32 per cent.; luggage, 
dogs, &c., £532,507, or 3:2 per cent. The receipts per mile 
averaged £671 16s. 9d., and from freights £1704 19s. 9d. 
The total expenses, exclusive of those for extensions and 
interest, were £34,641,268, or £1352 8s. 114d. per mile, equal 
to 54:24 per cent. of the total receipts. The total surplus 
after deducting expenses from receipts, was £29,215,808, or 
45°76 per cent. of the gross receipts, representing 5°833 per 
cent. of the construction cost, and 5°695 per cent. of the 
capital limited. The number of officials and workmen 
employed during the year was 315,729; their salaries and 
wages amoun to £18,108,361, or £57 7s. per man. The 
average number eed nage employed in the workshops was 
55,363, who received in pay £2,815,275, or £50 17s. per man. 
Accidents, resulting in death or serious injury, of rolling 
stock, or causing a delay of at least thirty minutes to 
passenger trains and sixty minutes to freight trains—exclu- 
sive of accidents in workshops or on roads in course of con- 


; struction—were 3088, by which 602 persons were killed, and 


2112 injured. Of these 2840, or 91°97 per cent., occurred on 
State railways, 375 being running off the rails, 273 collisions, 
and 2192 other accidents. On State railways and private 
railways under State management 561 persons were killed, 
and 1979 injured. On private railways not under State 
management there were 41 runnings off the rails, 31 colli- 
sions, and 169 other accidents, resulting in the death of 41, 
and the injury of 133 persons. In addition to the total 
number of accidents four rsons were killed, and 350 
injured, while working on the line unloading wagons, &c. 
Narrow gauge railways not included in the foregoing were 
543} miles in length. There were in use upon them 177 
locomotives, 390 passenger, and 4151 freight cars. The 
capital invested was £2,271,345, or £4159 9s. 10d. per mile. 
The receipts were £198,785, or £326 15s. 9d. per mile. The 
expenses were £124,312, or £235 10s. 7d. per mile, or equalling 
62°53 per cent. of the receipts. The surplus was £74,473, or 
3:28 per cent. of the invested capi The number of 
employés and officials was 1463. There were 55 accidents, 
by which four persons were killed and 23 injured. 

Germany: Twenty years’ trade.—The United States 
Consul-General at Frankfort reports:—The first general 
tariff law affecting the whole of Germany, adopted in October, 
1870, and amended in July, 1873, was a distinctly revenue 
tariff without any declared purpose of Protection. It con- 
tinued in force until superseded by the protective tariff law 
in January, 1880. From 1870 to the close of 1889, United 
Germany has had ten years’ experience under a tariff for 
revenue, and ten years under a protective system, which was 
not only radical and far-reaching in its original form, but 
has been twice amended, with the result of advancing duties 
on several important classes of imports. Bearing these 
conditions in mind, it is interesting to compare the values 
of German exports and imports during 1880, the first year of 
the protective system, with those of 1889, by which time the 
whole commercial and industrial machinery of Germany 
had become thoroughly adapted to the new policy. The 








aggregate value of — German exports and imports for 
the two years specified was*— 
Ms? kc ks ak, ve.” ta! as * ce 
WOE ED ian” eet ee! fae Wieet ca! oe 
Increase .. 76,868,650 


: “Or 26°5 per cent. 
During the same period the increases of imports and exports 


separately were— 
tImports .. os oe ee £61,356,600, or 42°9 per cent. 
Exports .. ‘ 15,512,050, or 105s, 


This marked disparity between the increase of imports and 
exports may have at a first glance a more sinister appearance 
than will be justified by a further and more complete study 
of the situation. The past decade has been for Germany 
a period of extraordinary activity and development. The 
population of the Empire rapidly increased, in spite of 
constant and important losses through emigration. The 
food producitig capacity of the country had been nearly or 
quite fully developed in 1879, so that the subsequent increase 
of population required a proportionately increased import of 
food products. The manufactures of Germany have 
broadened and developed more rapidly within the past ten 
years than during any previous decade, but Germany is like 
Switzerland, poor in natural supplies of raw materials. 
Her fields, forests, and mines have reached their full pro- 
ductive capacity; there are no new mineral treasures to be 
discovered and developed, so that the expansion of industry 
necessarily entails a corresponding increased import of raw 
materials. That a proportionate share of the products of 
this vastly-increased manufacture has not been exported is 
due to a variety of causes more or less temporary. Prior to 
the unification of the German Empire in 1870, the people of 
the several States were largely devoted to agriculture. Few 
large fortunes existed outside of the royal and noble families; 
wealth was more equally distributed among the people 
than in most —— countries; wages were low, and the 
ple as a whole were, in comparison with those of 
ngland or France, in moderate financial circumstances. 
All the conditions of life more or less were limited 
habits were frugal, houses simply furnished, and luxuries 
— unknown to a large majority of the population. 
uring the past ten years there has been an important 
change in all these respects. With the development of 
manufactures and foreign trade wealth has rapidly increased. 
There has been a notable drift of rural population to the 





*The report omits to state that the development of German trade 
chiefly occurred during the latter half of the period 1880-1890 after the 
protective duties had been increased. 

tAccording to later advicos the figures for 1890 are :— 

Im ee ee ee +»  £71,659,100, or 49°4 per cent, 
Exports .. es ee ee 28,170,200, or 157s, 





cities and towns, building has been rapid and continuous, 
real estate values have advanced, dwellings have become 
larger, more luxurious, better furnished, and the whole 
system of family life has become more elaborate and 
expensive. In this rapid improvement of their personal 
surroundings the people naturally preferred articles of home 
manufacture, so that during the decade under consideration 
the products of German industry have been largely absorbed 
by local demands, and thus withheld from rt. More- 
over, the industrial situation, and consequently the rting 
capacity of the country since 1888, have been affected by new 
conditions, the full force and effect of which cannot yet be 
accurately measured. During the eight years preceding 1888 
the policy of the Imperial Government had been in favour of 
the agricultural rather than the industrial classes. To help 
farmers and check the tendency of the rural population 
to emigrate or move to the towns, foreign animals and 
meats were subjected to increased import duties, or in 
some instances excluded. Duties on cereals and liquors 
were advanced, and bounties awarded to exports of home- 
made beet sugar. Under these circumstances the cost 
of living inevitably increased. The supply of bread and 
meat was not perceptibly augmented, but their cost rose 
until the German working men, especially in the iron 
mills and mines, united in demands for higher wages. 
The miners’ strikes of 1888 and the subsequent Socialistic 
agitations combined, with the enormously increased con- 
sumption of fuel, to raise the price of coal, until the cost of 
many manufactures of iron, steel, and other metals, has 
been pushed above the limit of profitable export. The 
important export of steel manufactures from the Dusseldorf 
district to the United States shrunk to a fraction of their 
former proportions, when the increasing price of coal raised 
the cost of production above the point at which German 
came into competition with British steel. The development 
of all manufactures, the substitution of coal stoves and 
furnaces in dwellings for the old porcelain wood burners, 
and the expansion of railway traffic, increased the aggregate 
consumption of coal beyond the expansion of mining 
capacity, so that one German steamship company obtained 
its supply mainly from England, and another began to 
import coal from the United States. Finally, the colonial 
ventures of Germany have not yet developed their expected 
influence on the export trade of the Mother Country, and 
their outlet to the Argentine Republic, which had become 
important, is now under a cloud of financial uncertainty. 
Whether these conditions, which have in the aggregate 
operated to restrain the increase of Germany’s exports 
so far below that of her imports, are permanent and 
inflexible, or merely temporary and susceptible of being 
ameliorated or removed by skilful legislation, and 
improved industrial methods, is the great problem 
now occupying German economists. The general and 
determined strike of coal miners in Westphalia, and the 
aggressive attitude of the labour party throughout the empire, 
do not portend any immediate reduction in the cost of manu- 
facture. Nearly 76 per cent. of Germany’s foreign trade is 
with eight countries, viz., Great Britain, Austria, France, 
Belgium, United States, Holland, Russia, and Switzerland. 
The total import from each of these countries, and its relative 
percentage of the whole during the years 1880 and 1889 
respectively, were :— 














1880. 1889. 

Countries. Per- Per- 
Value. centage Value. jcentage 
of total of total. 

£ | £ 
Austria-Hungary .. .. ..| 20,441,043 | 14°3 | 26,468,109 | 13:1 
Great Britain* .. ..| 17,824,587 | 12°8 | 88,247,800 | 16°5 
Russia... .. .. .. .. «| 16,586,236 | 11°8 | 27,184,831 | 18°4 
France.. .. .. .. «. «.| 12,227,160} 8°7 | 14,062,220] 6:9 
Belgium .. .. .. .. «.| 9,600,564 | 6°8 | 18,682,643| 8-1 
Holland .. .. .. .. «.| 9,589,284] 6°8 | 14,098,944| 7°0 
United States .. .. .. . | 8,728,088 | 6°2 | 15,642,088 | 7-7 
Switzerland .. .. .. ..| 7,088,683/ 5°0 8,920,792 | 4°4 





During the period under consideration Great Britain rose 
from the second to the first place, with an increase of 
£15,923,263, or 91:8 per cent., and the United States from 
the seventh to the fifth place, with an increase of £6,919,000, 
or 79°6 per cent. The comparison of exports from Germany 
in 1880 and 1889 is :— 











1880. 1889. 

Countries. Per- os Per- 
Value. centage| Value. (centage 
of total.) of total. 

£ £ 
Great Britaint .. .. .. .., 21,746,998 15°0 | 82,138,084 | 20°0 
Austria-Hungary 14,587 072 | 10°O0 | 16,787,981 | 10°5 
i rare me 9°9 10,354,038 6°4 
Holland - .. .. .. .. «.| 11,206,064| 7°7 | 12,739,940| 7-9 
res ae ie 9,699,934 | 6-0 
United States .. .. .. ..| 8,891,085 | 6°1 | 19,461,893 | 12°1 
Switzerland 10 te ee act SOS 6°0 8,739,£87 5°4 
Belgium .. .. .. «2 «| 8,207,218) 5°6 6,759,887 | 4°2 











German exports to Great Britain not only kept the first 
place, but rose by £10,391,086, or 47:88 per cent., and in 
proportion of the whole from 15 to 20 percent. From the 
sixt De as a purchaser of German goods in 1880, the 
United States rose to the second place in 1889, the increase 
amounting to £10,570,858, or 119°4 per cent. In 1890, 
German exports to the United States rose to £21,003,343, 
and their proportion of the whole to 12°33 per cent. This 
should give comfort and solace to those German exporters 
and statesmen who have railed so incessantly against the 
pre policy of the United States since the tariff legislation 
o A 








BorovucH or DEwsBuRY.—This Corporation has just received 
the Local Government Board’s sanction for the borrowing of 
£41,250, - This sum is to be expended in the purchase and laying 
out of a public park and in street improvements. The park is to 
cost £33,250, and will be laid out in accordance with the design 
prepared by Mr. Henry C. Marks, Assoc. M. Inst. C.E., the 
borough engineer and surveyor, and which includes or tal 
waters, lodges, and 3 miles 6 furlongs of drives and promenades, 








* Later advices give British imports into Germany in 1890 at £82,024,200, 
and 15:0 per cont. of the whole. 


+ Later advices give German exports to Great Britain in 1890 at 





£35,268,250, and 20°7 per cent. of the whole. 
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RAILWAY MATTERS. 


Tse London and North-Western Railway Company 
announce that on July 1st they purpose opening for traffic the new 
West Departure Platforms at Euston Station. 


It is stated that the Chicago, Burlington, and Quincy 
shops, at Aurora, recently turned out two complete dining cars 
within sixty days from the receipt of the order. 


James MauLoy, a passenger on a Chicago, Milwaukee, 
and St. Paul train, running forty-five miles an hour, attempted to 
from the smoker into a rear coach near Mason City, Ia., on 
ie 19th, and in doing so was, it is said, blown from the platform 
into the ditch, and fatally injured. There were no gates to the 
tform, and numerous misadventures have shown that even with 
them these open platforms are not an unmixed blessing. 


INTELLIGENCE was received in this country of a terrible 
disaster which occurred on the 16th inst. on the St. Paul and 
Pacific Railway. A train which was passing through Sherbourne 
County, in Central Minnesota, was, it is said, swept by a hurricane 
from the line, and the carriages were overturned and smashed. A 
large number of houses were destroyed, and many lives lost in 
the Ottawa Valley, at St. Thérés, and at Strose. 


THE Select Committee of the House of Lords presided 
over by Lord Basing resumed yesterday morning the consideration 
of the Bill for power to extend the Manchester and Sheffield 
Railway to London. Mr, Littler, Q.C., continued his reply on 
behalf of the promoters. At the conclusion of counsel’s speech 
the room was ordered to be cleared. On the re-admission of the 
public the Commit’ee announced that they had decided to pass 
the Bill. 


THE new railway between Moudania, on the Sea of 
Marmora, and Broussa, a distance of about 124 miles, was 
formally opened for traffic on the 18th. The ceremony will be 
ttended delegates from the Turkish Government, and a 
number of invited guests, who will be conveyed by special steamer 
to Moudania, and be present at the banquet to be given there in 
bonour of the event. Three steamers of the Ottoman Mahsoussé 
Navigation Company will in future make a regular daily service 
between Constantinople and Moudania in connection with the 
railway. 


Ovr Birmingham correspondent writes :—“ Another 
subsidence took place on the Potteries loop line of the North 
Staffordshire Railway on Monday, at Colbridge, owing to mining 
operations in connection with an adjoining colliery. The subsidence 
occurred on the up line, about the centre of the station, and 
its dimensions were some /ft. wide and 20ft. deep. The company’s 
engineer was quickly on the spot and the damage was repaired 
without further injury. It is an interesting fact that where the 
railway crosses the colliery workings, the rails, which are specially 
constructed 60ft. in length, and flanked by a check rail, are 
supported on long and substantial baulks of timber. These forma 
suspension bridge, and therefore none of the subsidences which 
have occurred have interfered with the traffic.” 


Txey do not seem to mince matters when men fail in 





their duty in the States. An American contemporary says :— 
“One day last week, while a sleeping car belonging to Erie train 
from the 


No. 12 was being switched at Corning, the car got awa 
engine and smashed into the train, wrecking the drawheads and 
air-brakes and moving the trucks beneath the sleeper about 3hin. 
out of their proper places. This latter defect was not discovered, 
however, until the train reached Jersey City the next morning. 
The train had travelled in imminent danger of a serious accident 
at any time. The two car inspectors in this city whose 
duty it was to examine the trucks, as well as the car inspectors 
at every other station between here and New York where the 
trucks should have been examined, have been discharged.” 


Tue record of train accidents in America in April 
includes 47 collisions, 86 derailments, and 10 other accidents, a 
total of 143 accidents, in which 39 persons were killed, and 138 
injured. These accidents are classified by the Railroad Gazette 
as follows :—Collisions: Trains breaking in two, 1; misplaced 
switch, 7 ; failure to give or observe signal, 4; mistake in giving or 
understanding orders, 6; miscellaneous, 9; unexplained, 20; 
total, 47. Derailments: Broken rail, 2; loose or spread rail, 3; 
broken bridge, 2; broken wheel, 3; broken tire, 1; broken 
axle, 1; broken truck, 2; broken drawbar, 3; fallen brakebeam, 4; 
broken car, 3 ; loose deadwood, 1; misplaced switch, 13; careless 
running, 4; animals on track, 5; landslide, 4; washout, 2; 
malicious obstruction, 1; wind, 2; unexplained, 30; total, 86. 
Other accidents: Boiler explosion, 3; broken side rod, 1; other 
causes, 6 ; total, 10. Total number of accidents, 143. 


THE subject of roller bearings for car journals came up 
at the April meeting of the New York Railroad Club, and the 
statement was made that such bearings did not reduce friction at high 
speeds. This, an American contemporary remarks, is probably not 
true ; at least, no one knows that such is the case, because no tests 
have been made at high speeds with roller bearings to determine 
whether the friction is reduced or not, but it is highly probable 
that the friction is reduced considerably. However, it should not 
be understood from this that roller bearings are of any great 
practical value at high speeds, for the reason that at high speeds 
journal friction is not a large percentage of the total resistance. 
The one place where roller bearings are of great value is when a 
train is being started slowly from a standstill. Then the journal 
friction is a large percentage of the total resistance of the train. 
This is why roller bearings are so useful for horse cars. Horses 
start cars slowly, and a saving in the resistance of the cars at 
starting reduces enormously the wear and tear of the horses. So, 
too, roller bearings are of great value on trucks and transfer tables 
around shops, as they are usually pushed by man power and a 
saving in the resistance is a manifest advantage. 


Mr. Cuartes MacLaren, who in 1824 was editor of 
the Scotsman, was ahead of his time on railway subjects, and was 
a great believer in the possibilities of railways in promoting trade 
and in facilitating intercourse between nations. Writing so early 
in the history of railways, as he did, the prescience he displayed 
was truly remarkable. When the speed of trains in the few 
existing lines was only ten miles an hour he wrote—‘“‘ There is 
nothing very Set in expecting to see a of twenty 
miles an hour attained. We shall then be carried at the rate of 
400 miles a day, with all the ease we now enjoy in a steamboat, but 
without the annoyance of sea-sickness, or the danger of being 
burned or drowned. From Calais to Petersburg or Constantinople 
would be but a journey of five days, and the tour of Europe might 
be accomplished in a shorter time than our grandfathers took to 
travel to London—from Edinburgh and home again. . . . Nor 
ought we to overlook the additional security which an opulent and 
highly improved country will, in future, derive from the facility of 
its external means of communication. Were a foreign enemy, for 
instance, to invade England 500 steam wagons could convey 
50,000 armed men in one day to the point assailed; and within 
one week it would be easy by the same means to collect half 
a-million at one spot all quite fresh and fit for action. . . Such 
a new form of locomotion cannot be introduced without working a 
vast change in the state of society. With so great a facility and 
celerity of communication, the provincial towns of an empire 
would become so many suburbs of the metropolis—or, rather the 
effect would be similar to that of collecting the whole inhabitants 
into one city. Commodities, inventions, discoveries, opinions 
would circulate with a rapidity hitherto unknown, and above all, 
the intercourse of man with man, nation with nation, and province 
with province, would be prodigiously increased.” 





NOTES AND MEMORANDA. 


Tue deaths registered last week in thirty-three great 
towns of England and Wales corresponded to an annual rate of 
17°8 per 1000 of their te population, which is estimated at 
10,188,449 persons in the middle of this year. The highest rate 
was at Liverpool with 22°9, and the lowest at Hull with 11°2. 


In London 2803 births and 1402 deaths were registered 
last week. Allowing for increase of population, the births were 
195 above, and the deaths 31 below, the average numbers in the 
corresponding weeks of the last ten years. The annual death-rate 
per 1000 from all causes, which had been 18°8, 17°4, and 17°5 in the 
preceding three weeks, fell last week to 17‘1. During the four 
weeks ending on Saturday last the death-rate averaged 17‘7 per 
1000, being 0:7 per 1000 below the mean rate in the corresponding 
periods of the ten years 1882-91. 


ANOTHER new india-rubber substitute is described. 
It consists of Manila gum tempered with benzine, to which an 
addition of 2 per cent. of Auvergne bitumen, also mixed with 
benzine, is added. These are thoroughly blended, and after 5 per 
cent. of rosin oil had been added, a product is obtained having, it is 
said, the pl , elasticity, solidity, and durability of the best 

If the product be too fluid, a further addition of 4 per 
cent. of sulphur, dissolved by means of bisulphide of carbon, is 
made. The vulcanisation of the material can be carried out in the 
usual way. 


THE mean temperatures of the air on each day of the 
year at the Royal Observatory, Greenwich, on the average of 
the fifty years 1841-1890, were given in a recent paper before 
the Meteorological Society by Mr. W. Ellis, F.R.A.S. The values 
ee in this paper are derived from eye observations from 1841 to 

848, and from the photographic records from 1849 to 1890. The 
mean annual temperature is 49'5deg. The lowest mean winter 
temperature, 37-2 deg., occurs on January 12th; and the highest 
mean summer temperature, 63:'8deg., on July 15th. The ave 
temperature of the year is reached in spring on May 2nd, and in 
autumn on October 18th. The interval during which the tempera- 
ture is above the average is 169 days, the interval during which it 
is below the average being 196 days, 


Mr. J. W. Ricwarps has re-determined the specific heat 
of aluminium at temperatures between 16 deg. and 22 deg., by 
noting the reduction in temperature produced by 100 grammes or 
200 grammes of aluminium in a known weight of water ata higber 
temperature; at temperatures between 20 deg. and 100 deg., by 
dropping aluminium, from suspension in steam, into water in a 
calorimeter; and at temperatures from 120 deg. to 600 deg. by 
heating a ball of platinum and a ball of aluminium placed together 
on a platinum support in the same air bath or furnace and dropping 
them simultaneously into two exactly similar calorimeters. The 
true specific heat at Odeg. was found to be 02220, making the 
sp. heat at 20 os at 100 deg. 02320; at 625 deg.— 
melting point—0- , giving total caloric capacity to the melting 
point 158-3. This, remarks the Journal of the Chemical Society, 
ives 6°13 as the atomic heat, using the mean specific heat between 
deg. and 100 deg. 


A paPER on the pressure at which the electric strength 
of a gasis a minimum was recently read before the Cambridge 
Philosophical Society, by Prof. J. J. Thomson. The author 
showed that when no electrodes are present, the discharge passes 
through air at a pressure somewhat less than that due to ;4; mm. 
of mercury ; the discharge passes with greater ease than it does 
at either a higher or a lower pressure. Mr. Peace has lately 
shown that when electrodes are used, the critical pressure may be 
as high as that due to 250 mm. of mercury; so that as the spark 
length is altered the critical pressure may range from 250 mm. to 

4; 0famm. It was pointed out that this involved the possession 
by a gas conveying the discharge of a structure much coarser than 
any recognised by the kinetic theory of gases, The author 
suggested a theory of such a structure, and showed that the 
theory would account for the influence of spark length and 
pressure on the potential difference required to produce discharge. 


Ar the last meeting of the Meteorological Society a 
per was read on ‘‘ English Climatology: 1881-1890,” by Mr. F.C. 
yard, F.R.Met.Soc. This is a discussion of the results of the 
climatological observations made at the Society’s stations, and 
rinted in the Meteorological Record for the ten years 1881-1890. 
is general conclusions are:—(1) With respect to mean tempera- 
ture the sea-coast stations are warm in winter and cool in summer, 
whilst the inland stations are cold in winter and hot in summer. 
(2) At all stations the maximum temperature occurs in July or 
August, and the minimum in December or January. (3) Relative 
humidity is lowest at the sea-coast stations, and highest at the 
inland ones. (4) The south-western district seems the most cloudy 
in winter, spring, and autumn, and the southern district the least 
cloudy in the summer months, and the sea-coast stations are as a 
rule less cloudy than the inland ones. (9) Rainfall is smallest in 
April, and as a rule greatest in November, and it increases from 
east to west. 





A cotp method of colouring brass a deep blue is as 
follows :—100 grammes of carbonate of copper and 750 grammes of 
ammonia are introduced in a decanter, well corked, and shaken 
until solution is effected. There are then added 150 cubic centi- 
metres of distilled water. The mixture is shaken once more, 
shortly after which it is ready for use. The liquid should be kept 
in a cool place, in firmly closed bottles or in glass vessels, with a 
large opening, the edges of which have been subjected to emery 
friction and covered by plates of greased glass. hen the liquid 
has lost its strength, it can be recuperated by the addition of a 
little ammonium. The articles to be coloured should be perfectl 
clean; especial care should be taken to clear them of a 
trace of grease. They are then suspended by a brass wire in the 
liquid, in which they are entirely immersed, and a to-and-fro 
movement is communicated to them. After the expiration of two 
or three minutes they are taken from the batb, washed in clean 
water, and dried in sawdust. It is necessary that the operation 
be conducted with as little exposure to the air as possible. Hand- 
some shades are only obtained in the case of brass and tombac— 
that is to say, copper and zinc alloys. The Chemical Trades 
Journal says the bath cannot be utilised for colouring bronze, 
copper-tin, argentine, and other metallic alloys. 


At a recent meeting of the Royal Society of Edinburgh 
Dr. Hunter Stewart read a paper on the ventilation of schools and 
public buildings. The first part of the paper contained an 
account of an investigation as to the presence of organic nitro- 
genous matter in expired air. The results showed that each cubic 
foot of expired air contained on an average 0°01149 milligrams of 
ammonia as such, and 0°002 milligrams of ammonia derived from 
organic matter. The water condensed from 10 cubic feet of ex- 
pired air contained on an average 0°5 milligrams of solid residue 
which entirely disappeared on ignition, These results proved that 
the organic matter in badly ventilated rooms did not come from 
the breath, but from the skin and clothing of the occupants. 
Since this must be variable, depending on obvious conditions, Dr. 
Stewart did not determine it, but relied on the estimation of the 
carbonic acid and moisture as a measure of the efficiency of the 
ventilation. The following are some of his results taken as 
averages Tre hospitals, with 2000 cubic feet of space Fo 
bed—day, 5°5 c.c. C ~ 10,000 ; —_ 5°85 c.c. ure 10,000 ; 
Churches—highest, 63°5 c.c. CO, per 10,000 ; lowest, 30°0 c.c. CO 
per 10,000. Schools, with, per child, 154 cubic feet space and 9°6 
square feet area 9°9 c.c. CO, per 10,000; 141 cubic feet space 
and 8°8 square feet area 13°3c.c. CO, per 10,000; 116 cubic feet 
space and 7‘1 square feet area 17‘2 c.c. CO, per 10,000 All the 
schools and churches were without mechanical ventilation. 





MISCELLANEA, 


Tue prospectus of an Indian match factory has been 
issued in Calcutta. The promoters, who are all natives, have 
collected different kinds of wood suitable for matches from different 
wt of Irdia, and have forwarded samples of them to experts in 

ndon and Hamburg. Some have been favourably reported on, 
and it is said they can be obtained at a very low price. As regards 
chemicals, some of those needed will be made from indigenous 
materials, and jt is hoped that with Indian cheap labour it will be 
possible to maintain a successful competition with the imported 
article. The mill in which operations are to be carried on is said 
to have capacity for turning out per day 72,000 boxes, 

Tux Spring Garden division of the Philadelphia Water. 
works is equipped with orthodox, old-fashioned Cornish pumping 
engines, and their performance has been such as to warrant adding 
another engine of large capacity, made at the Southwark Foundry 
in that city, and having a many “Cornish” features. The 
new engine weighs nearly tons, has two high-pressure cylinders 
44in, diameter, and two low-pressure cylinders 88in, diameter. 
The pump plungers are 37in. eter. The floor space occupied 
is 30ft. by 40ft., and the height of the structure 35ft. The fly-wheel 
is only 20ft. in diameter, but weighs 45 tons. This engine, 
Industry says, is to raise 20,000,000 gallons daily against a static 
head of 250ft., and with friction resistance equal to 110 1b. per inch 
pressure, or a duty of 2500-horse power. 


A MEETING attended by Messrs. R. E. Crompton, T. E. 
Gatehouse, W. A. Gorman, Prof. D. E. Hughes, T. Parker, Major 
Flood Page, A. Stroh, and J. W. Swan, was recently held at the 
rooms of the Institution of Electrical Engineers for the _— of 
discussing the best method of recognising the great services of 
Mr. Samuel Varley to the electrical ind . The meeting was 
unanimously of opinion that the services of Mr. Samuel Varley to 
the electric industry deserved substantial recognition, and that 
everyone interested in electric engineering should be invited to 
join the committee for the purpose of discussing the best form 
that this recognition should take, and that a draft circular should 
be prepared ready for submission to a committee, which should be 
invi to attend at the rooms of the Institution of Electrical 
Engineers at 28, Victoria-street, on Friday, the lst July, at four 
o'clock. 


In America tests are now being made by impartial and 
capable experts with a 100-horse power gas engine, in combination 
with a gas gnanie 89 ratus, the guaranteed consumption by 
which is given as 1}lb. of coal per horse-power per hour. The 
Electrical World says :—‘t Whether this refers to brake or to indi- 
cated horse-power is not stated, but we believe the former is 
meant.” This ought to be pretty easily done, as in England it is done 
with less than 1°25lb. The same journal remarks that ‘‘ the gas is 
obtained from a new apparatus which uses no steam under pressure. 
A blower is used to force air over the hot water obtained from 
cooling the gas, and the air thus saturated with vapours from the 
hot water is blown through the burning coal in the gas generator. 
Unless objectionable features of some sort are found, which will 
tend to balance the saving of coal, this new generator cannot fail 
to take a very important place in the production of electricity, for 
which we are now unfortunately still so dependent on the shame- 
fully wasteful steam engine.” This we presume only refers to 
American steam engines, 


Tue Council of the Society of Arts have awarded the 
Society’s silver medal to the following readers of papers during the 
session 1891-2 :—At the ordinary meetings: To Professor Silvanus 
P,. Thompson, F.R.S., for his paper on ‘‘ Measurement of Lenses ;” 
to G. H. Robertson, F.C.S., for his paper on ‘Secondary Bat- 
teries;” to Captain F. E. Younghusban , for his paper on ‘‘ The 
Pamirs;” to Professor Vivian B. Lewes, for his paper on “‘ Spon- 
taneous Ignition of Coal, and its Prevention;” to Robert 5. 
McCormick, for his ron “The Trade Relations of Great 
Britain and the United States ;” to Captain W. de W. Abney, C.B., 
F.R.S., for his paper on ‘‘ Colour-blindness ;” to F, E. Ives, for his 
paper on ‘‘Composite Heliochromy.” In the foreign and colonial 
section: To F, A. Pezet, for his paper on “‘ Peru—its Commerce 
and Resources ;” to Sir Edward Braddon, K.C.M.G., for his paper 
on ‘‘ Australia—its Progress and Resources.” Thanks were voted 
to Mr. James Dredge, for his paper on ‘‘The Columbian Exposi- 
tion at Chicago, 1893,” Mr. Dredge being a member of Council, 
and therefore, under the usual practice of the Council in such cases, 
not eligible for the award of a medal. 


On Tuesday Sir Michael Hicks-Beach received a depu- 
tation from the Parli tary Ce ittee of the Trade Union 
Congress and from the National Federation and Enginemen’s Pro- 
tection Association, who pro legislation as to the competency 
of enginemen. Mr. Fenwick said that the deputation desired to 
urge the importance of further precautions being taken for the 
protection of life and property, which was frequently sacrificed 
on account of the incompetency of the persons employed in charge 
of boilers and engine-room work. The law already provided that 
there should be some guarantee of competency in the case of men 
in charge of engines and boilers at sea, and it was even required 
that employés in charge of barges, under certain conditions, in the 
Thames should have a licence; and they ~— that persons in 
charge of boilers and engines on land should also be qualified 
according to some well understood standard. Sir M. Hicks-Beach 
admitted that there was a good deal of force in the recommenda- 
tions of the deputation, and said that he would bear them in 
mind ; but he suggested that the Bill that had been drafted to 
accomplish their purpose was a good deal too wide in its scope, 
because it included all sorts of engines and boilers, including even 
engines for roads and railways. e had nothing before him which 
showed that persons in charge of railway engines were incompetent 
for their position. Indeed, he believed there was no class of men 
in charge of engines who were, on the whole, more competent 
than railway engino-drivers. Mr. Fenwick, in thanking Sir M. 
Hicks-Beach on behalf of the deputation, said that they would 
endeavour to re-cast the Bill. 


An average of 6016 men were employed on the 
Chicago Exhibition during May, During twenty-three days, 
work was generally stopped on account of rain. Nine State 
buildings, and one foreign building are under way. A review of 
the actual progress of all the main buildings is as follows :— 
Machinery Hatt led the list in May in amount of lumber placed, 
998,000ft. An average of 340 men were employed. The outer 
and inner walls of the main building are up to the gallery line on 
the north and east sides. The Machinery Hall annex is nearly 
completed. The roof is on, the tower roofers are at work, 
and the skylights are more than half finished. The iron 
workers have begun on the third tier of roof trusses for the 
main entrance. The Electricity Building is growing ra idly, 
and in the Art Building the walls are finished. ork 
is ee ae on the Peristyle, Casino, and Music Hall, 
the pile foundations for the Music Hall being finished. The 
roof carpentry work is done on the Agricultural Building, the 
large roof trusses are all in place, and the superstructure of the 
annex is being raised. One thousand workmen are at work on the 
Manufacturer's Building. Eight of the twenty-two trusses are up. 
Work on the minor roof trusses will be commenced at once. The 
iron work of the outer and inner dome of the Administration 
Building is ractically done. On the Horticulture, Fisheries, and 
Woman's Buildings, painters, — and plasterers are at 
work. The Mines Building has been accepted from the carpenter 
and iron contractors. e Transportation Building is nearly 
finished. All it needs is the exterior covering on the dome and 
the north and south entrances. On the Government Building the 
ironworkers on the dome are putting in the last section. The 
models for the sculpture groups are completed, 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


BRAKE HORSE-POWER. 


§1r,—The account of the experiment given in my letter on page 
506—which, unless it can be explained away, proves that the present 
method of calculating brake horse-power is utterly useless, except, 

rhaps, as a reugh method of comparison between engines—would, 
it might have been thought, have inspired some little interest in the 
minds of scientific engineers. But as this does not seem to be the 





case, it follows, I conclnde, either that they must think the | tota] work done per second 


explanation of the experiment to be too simple and obvious to be 
noticed, or they think that there is some error in the experiment 
itself. With regard to this latter objection a trial only can 


remove it. It may not be in the power of everyone to make the | Substituting for x its value from (1) we get— 


experiment for themselves, from not having a suitable fly-wheel 
for the ag em but the following experiment is easily made and 
is equally conclusive. Screw a small pulley p into a table as 


shown in the figure, A pulley of this kind can be obtained from | And in the limit when ,/ 29s = 0, that is, when no appreciable 
upward velocity is given to P, we get— 


any ironmonger for 8d. ‘lake a small board H and place it on the 
table as shown in the aaere. A board of about 18in. long is easily 
managed, but its length is not important, neither is its breadth or 
thickness. On the plank H place a weight W in the position 
indicated. A cardboard box will be found very convenient for 
this purpose: it can be brought to the weight required by filling it 
with sand or otherwise, A small hole should be made in it to pass 


through the end of the string, by which it is connected with a | between each impact. 


weight P hanging over the table as shown in the figure. A big 


knot on the end of the cord within the box makes everything | constant, hence to keep the conditions of the problems identical 
int d, a little} we must suppose v the 


secure. Make a mark on the table at some 
in front of W. The weight P must not be too heavy when com- 


pared with W, for if so, it will be difficult to observe what takes | *equently x alone in the expression “,” is supposed to vary. 


place re me experiment. When all is ready in the position 
shown, let W goso that P we pull it along the plank ; just as W 
comes in a line with the mark d on the table, move the plank H 
gently, with the hand in an op 
on doing this it will be found that W remains opposite the point d 


until by the movement of the plank it topples over the edge. Both | hence P’s velocity at impact must be : 8 


this experiment and the one with the fly-wheel I have tried dozens 
of times with the result I have already given. Referring again to 


my mind only one explanation of the experiment favourable to the 


present theory on this subject can be given, and that is that the | 7 


friction of the cord on the fly-wheel causes 
the surfaces in contact to become heated b: 
which the friction is increased until u 
becomes equal to or even greater than P. 
Anyone who has himself tried the experi- 
ment would reject this explanation without 
a moment’s hesitation because he would 
know that by turning the wheel rather 
rapidly immediately he left the weights free 
to move—see Fig, 1—there would be no time 
under these circumstances for any heating 
to take place, IF] 

But to set this mattsr entirely beyond 
doubt I made the following experiment. I 
first tried the experiment as described Figs 
above, and also in my last letter on this 
subject. After keeping W suspended some ten or fifteen seconds 
in this way, I felt with my finger the groove in the wheel 
in which the cord was placed. ‘o the touch the wheel was 
as cool after the experiment as it was before, I then got 
some hot water and heated the wheel with it until it was 
sensibly warm to the touch when dried. I then suspended the 
weights and made the experiment as before with exactly the same 
result, The heavy weight pulled up the lighter one until I moved 
the waeel round sufficiently rapidly in the opposite direction, when 
the motion of the weights was checked, stopped altogether or 
reversed, according to the rapidity with which I made the fly-wheel 
revolve. I do not intend to assert that heating the surfaces in con- 
tact does not increase the friction between the surfaces; I only 
show by these experiments that under the conditions given the 
increase of fr-ction is so small that it does not account for the 


irs ; 
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results obtained—that in fact P remains greater than yu W, not- 
withstanding any heating—see Fig. 2, 

Perhaps it may be as well to give a further proof of the pro- 
—_ method of calculating the brake borse-power. In my former 
etter the assumption was made that the action of the friction on 
W due to the motion of the rough plane is equivalent to what 
would take place if a weight x impinged against P—Fig. 4—with 
sufficient momentum, and sufficiently frequently to prevent P from 
falling below a certain position. In the figure x is represented as 
revolving about an axis c at the end of a rigid rod. It must lose 
momentum at each impact, aud this momentum must be restored 
to it bet the i ts by some means or other, The work done 





r 





in restoring to x its lost momentum is the work uired to keep 
W from moving under the conditions of the problem. If x im- 
pinged against W—as in Fig. 3—the result would have been the 
same, but before we could calculate the work done we should have 
been obliged to find the value of the coefficient of friction, which 
could only be done by experiment. To sum up the argument, it 
is assumed that it requires the same expenditure of energy to keep 
P from falling when P is greater than 4 W, whether we do so by 
the friction between the rough plane and W, by moving the plane 
in an opposite direction to the pull from P, or whether we do so 
by a series of blows given to W by z, or by a series of blows given 
by x to P, This assumption seems too obvious to require proof. 

In Fig. 4, x impinging against P will drive it upwards; x will 
continue revolving about c, and having its momentum restored to 
it, will again, if its velocity be oo to be properly regulated, 
impinge against P when x and P have returned to the point at 
which the previous impact took place, P will then have a 
momentum of -P,/2 7 s, and z a momentum of xv, where P and 
2 represent the mass of the bodies which are supposed to be 
inelastic, Under these conditions, the common velocity of P and x 
after impact will be /2 gs Here 


Momentum gained by P = 2P,/zgs 





Hence r= 2PA/2 gs 


and the number of as aie per second 


each impact, so that a is the energy that has to be given to x 
G 


between x and P take place only once a second, from the 


ite direction to the motion of W, — pe a P must rise for half a second 


motion and give it an equal velocity of ascent, x must have 
the experiment with the weights suspended over the fly-wheel, to | . velocity of not less than g . When the velocity of x is only 


v- /298 
If ¢ = tims taken by P to fall s feet, then 


2¢=2 of + = interval between impacts, 





esp ne dee il 
= J re co © « e « (2) 
2 9 g 
The kinetic energy of x is iF when x = weight of body. Hence, 


at? g xv 


— grt x > —- a —— 
29 2/298 4/298 





Total work =~) 2 P»/ 298 a v2 P 


poreman o- Jags IJ2gs 2v-J/2ys 


Total work done) __ Pv? __ Pv 3 
ae See Se ee (3) 


In this case the whole of the momentum of x is destroyed at 





The velocity of a fly-wheel acting against a brake is kept 


velocity of x to be constant, and con- 
The value of v may be determined as follows:—If the impacts 


a second between the impacts; 
To arrest P’s 


2 the weight of « must be infinitely great. As we increase the 
velocity of x we must decrease its weight. Hence we see that the 
expression 3 for the energy of x has an infinite number of 


values which fulfil the conditions of the problem. When a weight 
is suspended in the air by the actiun of a fly-wheel—as in Fig. 1— 
or by the motion of a plane—as in Fig. 2—it is obvious that no 
more energy will be expended than is absolutely necessary for the 


purpose, hence the minimum value of 3 9 is the value to be given 
to it in this problem. ‘2g has a minimum value, as will be shown 


hereafter, when zx = 2P and v=2 x , that is, when the mo- 

mentum of x is four times that of P. Under these conditions 

v=. But as v is constant, v must always equal g, and the 

expression (3) for work done per second may be written =f. 

The minimum value of Ry or of 4 x , where x represents the 
g - 


mass of the body in the problem under consideration, may be 
determined as follows :— 


ee meE . 6 ges tw es @ 
and let V = velocity of P at impact. 
Then x Pv = Momentum of x before impact, 
and PV = ” ” ” 
alson P V = 99 x after 99 
and P V = ‘s aa 59 
Hencen Pv - PV=nxnPV-PV 
|, 
n 


and 4.2u%=4P vy: (+ 2) 
n 


Obviously when (2+ 3P isa minimum } x 2? is so also. 
Put u = (n + 2) =nun+44+ x 
n n 


then 9" =1-4n-%=1 == 


n n? 
and Pu = 8 
dn ns 
Putting pa = O, we getn2n =o... n= +2, 


Where x= + 2, oe is positive, and u has a minimum value, 
Hence for 4x 2? to have a minimum value, x must equal 2 P, and v 
equal 2 V from (i) and (ii). To sum up, the argument is this :— 
That in the problem v and P are constants, and when the impacts 
between x and P take place only once a second, then we find that 
v =g; hence g must be the velocity of x, however many impacts 
are made per second. The problem is not to find the minimum 
expenditure of energy by which a weight may be kept from fall- 
ing, this can be done without any expenditure of energy by putting 
the weight on a table ; but the problem is to calculate the amount 
i 


a at 





of energy expen in susp ng a weight by the action of a fly- 
wheel moving with a known velocity. Cc. E. B. 
June 21st. 





A PROBLEM IN GYROSCOPES, 
Srr,—I am afraid “‘Twirler” belongs to the class of corre- 
spondents referred to by ‘‘Tutor” in his letter on ‘ Thermo- 
dynamics” in your last issue. ‘‘Twirler” says, ‘‘ The diagram— 
Fig. 1—conveys no idea to my mind.” So much the worse for his 
mind. Nobody can understand the action of a gyroscope before 
getting a thorough mastery of the principle of the composition 
and resolution cf angular velociti If i 
“third force” he measure the upward 





blem. 





even ‘ 


ay ae an axis a couple is necessary, 
Mr, 
precession of the 


only the torsion of the thread, which may be arra: 


d of seeking for a 


Suppose the disc to have no rotation 
about its axis, and that A is its initial 


c 
Uf position, After the lapse of a small 
interval of time its position will be B| Sir,—I noticed in THE ENGINEER of June 10th, under the 
B provided the support be removed, or C | heading, ‘An Interesting Relic,” an account of a very handsome 


if the py at be in place. Now, surely | beam engine made in the early part of this century by a celebrated 
: wirler” will admit that in| old Manchester house, and if the i 

moving from A to C the body has turned about the horizontal | stated the engine is unique, and as a relic would adorn any 
axis O at right angles to the plane of the paper, and to produce | scientific engineering or educational institute, and really under ail 


found that the torsion—if small—has no appreciable effect on the 
motion. 


Central Institution, 8.W., ARCHIBALD SHARP. 


June 15th, wa 


Srr,—I cannot help thinking that your correspondents have no 
very clear ideas themselves on the action of the gyroscope, or they 
would succeed in making their reasoning intelligible. If the whole 
—_ is really simple, why do not they answer the questions I have 
put? Ihave asked over and over again how the weight of the 
gyroscope is transferred to the central support, and no one even 
attempts to reply to my question. It is of course quite plain that 
if a es weighing 10 1b. is held up in the air, a force of 
10 1b. must be brought to bear on it. No one will draw the action 
of this force, or its direction, or its location except Mr. Cox. But 
Mr. Cox says it is the portions of the dise which are up and down 
that give stability, and Mr. Wake says it is the portions on the 
right and left, hich is right ? 

I could understand Mr. Wake’s reasoning if the disc Sone so 
that the new path was really taken ; but seeing that the disc does not 
drop, there is no new path taken. Am I expected to believe that 
effect is produced without the operation of a cause? ‘‘For,” says Mr. 
Wake, ‘‘if the disc dropped it would have to assume a new posi- 
tion to restore the molecules to the original path in space, therefore 
they assume the new path beforehand and the disc does not drop.” 
But why do they anticipate ? 

But the real puzzle to me is, how a vertical foree—gravity—can 
be counterbalanced by the motion of masses moving one up and 
the other down in vertical lines; and how the vertical force and 
its opposing force operating in the same plane can by any 
possibility produce the tangential force which causes the whole 
disc to sweep round the central post. 
Either the whole thing can be shown graphically—being a case of 
the composition and resolution of forces—or it cannot. If your 
correspondents tell me it does not admit of being treated in this 
way, then I must try another. But I have been taught that 
phic statics will solve every force question, and I have never 
Cae known them to fail. Perhaps Mr. Wake will try his hand in 
this direction. 
lf the gyroscope really anticipates, might it not be used for an 
engine governor! I think I can see how a heavy rotating disc 
might be caused to control a throttle valve. For, suppose that it 
was sweeping round and round a central support, the rate at 
which it sweeps round is, I suppose, a constant for each set of 
conditions, If, now, we help it on its road it will rise, and if we 
retard it it will fall; but according to your correspondents, all we 
have to do is tend to make it go faster without actually doing it 
and it will rise, or tend to make it go slower and it will fall, and 
thus we have a perfect anticipating governor. TWIRLER. 
June 18th, 
Sir,—Mr. Wake will confer a favour if he will tell me how to 
calculate, under given conditions, the rate of precession and the 
force exerted. e rate of precession bears obviously a definite 
relation to the velocity of the spinning disc, and it may be shown 
—I am told by a mathematical friend—that if the velocity of the 
dise were infinite there would be no precession. Is this true? The 
more slowly the disc revolves the more rapid is the rate of precession. 
It is not easy to see why, since no change in a vertical direction has 
taken place in the position of the disc. The force of gravity 
remains constant, and the precessing or tangential force must 
steadily augment as the rotating momentum of the disc diminishes. 
I cannot see why. Can Mr. Wake enlighten me on this point ? 


L. LAWRENCE, 
Colchester, June 21st. 


FAST TRAINS IN GERMANY. 
Srr,—The service of fast trains between Berlin and Hamburg has 
been the cause of considerable controversy in your .columns. 
Various erroneous statements have been made; the difference in 
time between the various stations having proved a stumbling-block 
to many writers. It may, therefore, possibly be of interest to your 
readers to have the running of these trains in Berlin time through- 
out :— 























’ 
‘2 {12.11 [12-21 is 49 | | 
} | | | | 
w- {12.12 /12.92 |} go | 
3 |1g%50 | 1:3 | 4.58) 110.50 
| | | 


| Speed. | Wittenberge time is 6 minutes 


1483'Buchen .. .. .. 
| (add 10 minutes) 
|Buchen, dep... . 
1774, Hamburg, air. .. 
| (add 18 minutes) | | 


Q¢ | | Berlin time. 
EE: gelae| 3 
33 geee) 8] lea | 
a Si as 7) Speed Speed 
an | | mm 
| a.m. | a.m. p m| | p.m. | 
Berlin, dep. 9.0 | 9.0 1.0 | | 7.18 ) 
7}\Spandau, dep. .. ..| 9.18 | 9.13 } 46 | 7 45% |} 49} 
78} Wittenberge, arr... .. 10.40 |10.46 2.4sf | 8.49 |f 
(add 6 minutes) } | 
|Wittenberge, dep. .- 10.45 |10.51 \} 443 2-49) | 8.54 |) 
106}/Ludwigslust, arr. .. {11.20 /11.28 _ 4 | 
| (add 8 minutes) | | | 
|\Ludwigslust, dep... |11.21 [11.29 | L 4s | | 51 
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p. m. 
Berlin .. .. | 11.20 | \ 4, | behind Berlin and Hamburg 13. 
Wittenberge.. ..) 12.58 | For Ludwigslust and Buchen I 
aa | 1.8 \ 463 | have taken 8 and 10 minutes as 
Hamburg | 8,10 | the approximate difference. 








There is no need for me to give details of the four up expresses, 
for they closely correspond with the above; the fastest—the 
7.45 p.m. ex Hamburg—taking two minutes longer for the journe 

than the 7.13 down. I think I have shown that the service, teongh 
abnormally fast for Germany, is hardly what some writers have 
claimed. Moreover, it is not really as creditable as it appears on 
paper. Not only is the line very level, but the trains are almost 
ridiculously light. Ihave seen the 7.13 ex Berlin several times 
lately, and the load is always five six-wheeled carriages. The first 
and second-class trains seem to be limited to this load, and even 
the two trains which take third-class passengers—the 12.35 noon ex 
Hamburg and the 11.20 p.m. ex Berlin—only load up to seven. The 
following is the actual running of the 7.13 ex Berlin on June 12th— 


HOM. 8 
a dep. a Pc ‘Stnetisisiinaanin . 
TE oe pan UU, pass.. is WW .. ambu! me throughout. 
474 .. Neustadt, 7 6 « Five. 
78} .. Wittenberge,arr. .. 8 86 15 .. 
o dep... 8 42 45 
106} .. Ludswigslust, pass 9 17 0 983 miles in 113 minutes 
148} .. Buchen, pass... ..10 2 5 80 seconds. 
1774 .. Hamburg, arr.. .. 10 36 15 


For the fast run from Wittenberge to Hamburg a powerful new 


‘ , thrust at the support, as I pointed out in | eight-wheeled engine—cou led drivers about 6ft. 6in.—was used, 
A my last letter, he will be on a surer way ; and gained 24 minutes. 
towards an understanding of the pro-| have been a creditable performance. The motion of the six- 


ith anything like a load this would 


wheeled carriages was surprisingly smooth at high-speed. 
Hamburg, June 14th. NORTH-WESTERN. 


AN INTERESTING RELIC. 


of the engine is as 


the circumstances Manchester should be its home. Surely some— 


uir is wrong in his idea of friction being the cause of the | of which there must be many—of the monied class would be willing 
roscope axis round the pedestal. The end of | to purchase—if it is to be sold—and present to some such an 
the gyroscope spindle may be suspended by a long thread, in | establishment as suggested, and so hand down his name to posterity 
which case there is no frictional resistance at the support, but | asa benefactor. I think it would be a great pity such an oppor- 
to act in | tunity should be lost now, and perhaps for ever. I may say I have 


NatTTICUs, 








: lost 


by x = 2(v —- /29s) 


the same direction as the precession or the opposite by giving the | no interest whatever in the engine. 
thread an initial twist in one direction or the other. It will be 


Manchester, June 22nd. 
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NORTH OF ENGLAND INSTITUTE OF MINING 
AND MECHANICAL ENGINEERS. 


Te following programme has been issued for the visit 
of the Société des Ingénieurs Sortis de l’Ecole Provinciale 
d’Industrie et des Mines du Hainaut to Newcastle-upon- 
Tyne, June 30th, July 1st and 2nd, 1892 :— 

The Wood Memorial Hall, Westgate-road, adjoining the Central 
Railway Station, will be open during the days of the meeting from 
10 a.m. to 8 p.m. for registration of addresses, issue of pro- 

cammes, tickets, &c. Letters may be addressed, care of the 

North of England Institute of Mining and Mechanical ineers, 
Newcastle-upon-Tyne. The museum of the Natural History 
Society of Newcastle-upon-Tyne is situated at the Barras Bridge. 
It may be inspected by members and visitors during the course of 
the meeting upon production of visitors’ tickets, and will be open 
on June 30th and July Ist from 11 a.m. to 6 p.m., and on July 2nd 
from 11 a.m. to 8 p.m. The objects of special interest are the 
fossils—plants and fishes—from the coal-measures of Northumber- 
land and Durham, including the Hutton collection, and the collec- 
tion of British birds prepared by the late Mr. Jobn Hancock. 


THURSDAY, JUNE 30TH. 

Reception.—9 a.m.: Visitors and members will be received in the 
Wood Memorial Hall by the President—Mr. John Bell Simpson— 
and Council of the North of England Institute of Mining and 
Mechanical Engineers. 

Excursion No. 1.—10.10 a.m.: A special train will leave the 
Central Railway Station, Newcastle-upon-Tyne, to convey visitors 
and members to the Margaret Pit, Newbottle Collieries, belonging 
to the Right Honourable the Earl of Durham. On arrival, at 
10.30 a.m., they will be received by Mr. Frank Stobart and Mr. 
Lishman, his lordship’s chief agents. Electrical hauling, winding, 
and pumping hinery are objects of epecial interest. 1.25 p.m.: 
The special train will leave Pensher for Monkwearmouth Station, 
where brakes will be in readiness at 2 p.m. to take the party to 
view the pier works and visit the works—viz., docks, hydraulic 
machinery, coal staithes, &c.—of the River Wear Commission. 
The party will be received by Mr. James Laing, chairman, and 
other members of the Commission, and Mr. H. H. Wake, engineer. 
The River Wear Commission have kindly invited the party to 
luncheon. The mammoth crane and the system of pier extension 
in deep water will be shown at work, should the weather permit. 
4.45 p.m.: Brakes return to Monkwearmouth Station. 5.20 p.m.: 
The special train will leave for Newcastle-upon-Tyne, arriving at 
5.45 p.m. Mr. M. W. Parrington will be in charge of this party 
throughout the day. 

Excursion No, 2.—10 a.m.: A special train will leave the Central 
Railway Station, Newcastle-upon-Tyne, for Ashington Station to 
convey visitors to the Ashington Colliery, belonging to the 
Ashington Coal Company. On arrival, at 10.47 a.m, the party 
will be received by Mr. Francis Priestman and Mr. Lewis Priest- 
man, for the owners, Mr. Henry Richardson, chief agent, and 
Mr. R. Latimer, general manager. The objects of special interest 
are the screening and pumping arrapg ts. Lunch will 
kindly be provided by the owners of Ashington Colliery at the 
Portland Arms Hotel. 1.15 p.m.: The special train will om for 
a Station, and the party will walk to the Cowpen Mill Pit, 
belonging to the Cowpen Coal Company, where they will be 
received by Mr. George Baker Foster and Mr. Thomas Emerson 
Foster, on behalf of the owners, and Mr. H. Ayton, agent. The 
ae will then proceed on foot to view the shipping staithes on the 
south side of the river Blyth. 4 p.m.: The special train will leave 
Blyth, arriving in Newcastle-upon-Tyne at 4.45 p.m. Professor J. 
H. Merivale will be in charge of the party throughout the day. 

Conversazione.—8.0 p.m.: The visitors and members, including 
ladies, are invited by the president of the North of England 
Institute of Mining and Mechanical Engineers—Mr. John Bell 
Simpson—to a conversazione in the rooms of the Durham College 
of Science, Barras Bridge, Newcastle-upon-Tyne. 

Fripay, JULY Ist. 

Excurswn No, 3.—8 a.m.: A special train will leave the Central 
Railway Station to convey visitors and members to Eston Grange 
Station for Messrs. Bolckow, Vaughan, and Co.’s Eston Steel 
Works. On arrival, at 9.34 a.m., the party will be received by Mr. 
David Evans. This train will stop to take up passengers at 
Durham at 8.25 a.m., and at Ferryhill at 8.45a.m. 11.34a.m.: 
An ordinary train will leave Eston Grange Station for Middles- 
brough, where brakes will leave for the brine wells and salt works 
of the United Alkali Company, near Haverton Hill, where the 

y will be received by Mr. Alfred Allhusen and Mr. James 

‘ennant, directors, and Mr. T. W. Stuart, general manager. The 
United Alkali Company have kindly invited the party to luncheon. 
4.30 p.m.: Brakes will leave the salt works for Middlesbrough 
Station. 5.10 p.m.: The special train will leave Middlesbrough 
Station for Newcastle, arriving at 6.18 p.m. Professor J. H. 
Merivale will be in charge of this party throughout the day. 

Excursion No. 4,—8 a.m.: A special train will leave the Central 
Railway Station to convey visitors and members to Eston Grange 
Station for Messrs. Bolckow, Vaughan, and Co.’s Eston Steel 
Works. On arrival at 9.34 a.m., the party will be received by Mr. 
David Evans. This train will stop to take up passengers at Durham 
at 8.25 a.m., and at Ferryhill at 8.45a.m. 11.45 p.m.: The special 
train will leave Eston Grange Station for Saltburn, where luncheon 
will be provided at the Zetland Hotel, at the east end of the 
station platform. 1.25 p.m.: The special train will leave Saltburn 
Station for Messrs, Bell Brothers’ Lumpsey ironstone mine, On 
arrival at 1.37 p.m. the party will be received by Mr. Hugh Bell 
{managing owner), Mr. A. L, Steavenson (agent), and Mr. D. W. 

ixon (manager). Amongst other objects of interest are hydraulic 
pumps and drills, petroleum drills, &c. 4.20 p.m.: The special 
train will leave Brotton Station for Middlesbrough, and arrive in 
Newcastle at 6.18 p.m. Mr. T. O. Robson will be in charge of the 
party throughout the day. 

Excursion No. 5.—10a.m.: An omnibus will leave the Wood 
Memorial Hall and convey a party to the following works:— 
North-Eastern Railway Company’s locomotive shops, Gateshead, 
where they will be received by Mr. Robert Stirling; Messrs. 
Haggie Brothers’ rope works, Gateshead, where they will be 
received by Mr. P. 8. Haggie and Mr. Frank Haggie; Messrs. 
Black, Hawthorn, and Co,’s Engine Works, where they will be 
received by Mr. Bailes; Messrs. Dixon and Corbett and R. S. 
Newhall and Co.’s Rope Works, where they will be received 
by Mr. G. Dixon and Mr. M. Corbitt, managing directors; 
Messrs. Ernest Scott and Mountain’s Electrical and General 
Engineering Works, where they will be received by Mr. Ernest 
Scott and Mr. W. C. Mountain; Mr. M. Walton Brown will be in 
charge of the party throughout the day. 

Dinner.—8 p.m., Dinner at the Assembly Rocms, Westgate- 
road, Newcastle-upon-Tyne. 

SATURDAY, JULY 2ND. 

Excursion No. 6.—10a.m.: Assemble at the Swing Bridge and 
inspect the hydraulic machinery, which will be described by Mr. 
P. J. Messent, the engineer to the Tyne Improvement Commission. 
10.30 a.m.: By permission of the Tyne Improvement Commission 
their steamer, the J. C. Stevenson, will be at the Swing Bridge to 
convey visitors up the river, and on return the steamer will pass 
through the Swing Bridge, which will be opened for the passage, 
and proceed down the river Tyne, stopping to allow of the inspec- 
tion of the following works:—Palmer’s Shipbuilding and Iron 
Company’s works at Jarrow-upon-Tyne; the new staithes of the 
Tyne Improvement Commission. After in ing the same, the 
visitors will proceed on foot to view the Commissioners’ Albert 
Edward Dock, at the entrance of which they will re-embark. 
On the south side of the river can be seen the Tyne Docks, belong- 
ing to the North-Eastern Railway Company, where about 27, 
tons of coalare shipped per day. Visitors wishing to see the fan, 














jigging screens, and cleaning belts at St. Hilda Colliery will please 
notify Mr. T. 0. Robson, in cha of the —_ on board the 
steamer, which will stop at the Mill Dam Boat Landing if required. 
The south and north piers at South Shields and Tynemouth, with 
mammoth cranes designed by Mr. P. J. Messent, the commis- 
sioners’ engineer—— which will be at work weather permitting. 
Luncheon will be provided on board the steamer. 














THE ELECTION OF BOROUGH ENGINEER FOR 
SALFORD. 


Mr. ArtHuR Jacos, M. Inst. C.E., who held the post of 
borough engineer for Salford for many years, having retired, it 
became necessary to appoint a successor, and the action taken by 
the Town Council appears so remarkable that it deserves to be 
noticed in our pages. It appears that a committee was formed to 
investigate the claims of candidates, This committee reported in 
favour of Mr. Price, of Toxteth Park, Liverpool, but the report 
was not adopted. The report says:—‘‘ May 27th. The five candi- 
dates for the appointment of borough engineer and surveyor 
appeared before the committee, and the following resolution was 
passed, namely: ‘ Resolved, that Mr. John Price, of Toxteth Park, 
Liverpool, be recommended to the Council for appointment to the 
office of borough engineer and surveyor, at a salary of £500 per 
annum, and that he devote the whole of his time to the duties of 
his office as set out in the printed schedule of duties.’” 

At the next Council meeting, the Mayor, as chairman of the 
General Purposes Committee, as well as the Selection Committee, 
proposed the appointment of Mr. John Price—the engineer and 
surveyor to the Toxteth Park Local Board, Liverpool—as the 
borough engineer and surveyor, at a salary of £500 per annum, 
and that he devote the whole of his time to the duties of the 
office. It had, he said, been a constitutional usage at all times 
since he had known the Corporation that the action of the com- 
mittees should be supported, and in the proposal which he was 
now submitting it was self-evident that from the careful inquiries 
of the first committee Mr. Price ran head and shoulders in front 
of all the other candidates, while the Selection Committee thought 
there was no other candidate in the running. Councillor Linsley 
seconded, 

Alderman Walmsley proposed as an amendment that Mr. 
Joseph Corbett, of Broughton, be appointed the borough engineer 
and surveyor at a salary of £500 per annum, and that he devote 
the whole of his duties to the office. He said he moved the amend- 
ment with considerable reluctance. In his opinion the mode of 
voting at the last meeting of the General Purposes Committee, 
when the selected candidates pr ted th lves, was ti 
tutional in the sense that the process adopted had never been 
adopted before. In selecting a candidate at the meeting of that 
committee, he considered they should have had a mover and 
seconder of each name, or they should have voted by ballot, ex- 
cluding those who became the lowest on the list. A number of 
gentlemen voted for every one of the candidates, and he himself 
had voted for some of the candidates under a delusion. He found 
that the thing was so unfair in application that for the remaining 
candidates he abstained frem voting. Mr. Corbett had devoted 
a large part of his time to the services of the Corporation, and he 
considered that candidate the most suitable for the appointment. 

Alderman Bailey seconded the amendment. They wanted a 
sanitary engineer, and he considered Mr. Corbett possessed con- 
siderable knowledge in this respect. After considerable discussion 
a vote was taken on the amendment, those in favour being thirty, 
and those against twenty-four. 

The substantive resolution was then adopted appointing Mr. 
Corbett to the office. 











SOCIETY OF ENGINEERS. 


On the 21st June a visit was paid by the Society of Engineers to 
the South Metropolitan Gas Works, East Greenwich, and the 
Tower Bridge orks—in progress—a special steamboat being 
chartered for the conveyance of the party. 

Among those present were Mr. Joseph William Wilson, presi- 
dent; Mr. W. A. Valon and Mr. G, A. Goodwin, vice-presidents ; 
Mr. H. Adams, Mr. W. N. Colam, and Mr. A. T. Walmusley, past- 
presidents ; Mr. C. C. Carpenter and Mr. W. G. Peirce, members 
of Council; Mr. G. A. Pryce Cuxson, sceretary; and Messrs. G. 
Anderson, W. H. Bale, W. F. Broadberry, J. Chuter, S. Cutler, J. 
Etherington, E. F. Harris, F. E. Houghton, T. Huard, R. Hunter, 
H. T. Jackman, J. Jones, B. D. Kershaw, C. Mason, M. Mildred, 
A. H. C, Olley, H. F. Packham, J. H. Paul, H. L. Phillips, W. R. 
Phillips, C. G. Ring, L. Savory, W. Schonheyder, C. F. Smith, S. 
Sones, C. N. Spencer, W. C. Street, J. S. Tamburini, J. 
Waddington, and R. G. Young. 

South Metropolitan Gas Works.—The party landed at the jetty, 
which projects 225ft. from the wharf into the river, so as to allow 
steamers to be unloaded at any state of the tide. IJt is at present 
L shaped in plan, it being proposed to convert the L into a T when 
the works are working to their full capacity. The upper deck 
contains four hydraulic cranes capable of unloading a 1000-ton 
steamer in between six and seven hours, and is 30ft. above Trinity 
high-water mark. From the jetty the visitors were taken to the 
gasholders. No. 1 is in full working order, and 250ft. in diameter, 
rising by four lifts tothe height of 180ft., its capacity when full 
being 8} million cubic feet. The tank is built of concrete faced 
with Portland cement. The holder framing is of the cantilever 
type, Mr. George Livesey being the first to make this very decided 
step in advance in gasholder construction. No, 2 gasholder was 
inspected during building. The visitors descended to the tank in 
which this huge structure floats, and which gives a good idea of 
its magnitude. Like No. 1, it is built of concrete lined with 
Portland cement, and is 303ft. in diameter, 3lft. 6in. deep. The 
holder consists of six lifts, the two upper ones rising beyond the 
top of the framing when fully up. From the gasholder the party 
was conducted to the retort houses, three of which have been 
erected. Each contains 900 mouthpieces, and is equal to a pro- 
duction of 54 million cubic feet of gas per day. The spent charge 
is drawn from the retorts by four Foulis’ hydraulic te in No, 1 
house, and by West’s wire rope machinery in No. 2 house, the 
coal being charged into the retorts by means of Tysoe’s patent 
scoops. bh retort house, with its condensers, purifiers, and 
meters, forms a distinct works. The condensing plant consists of 
W.I. mains in the retort houses, and outside, water and air con- 
densers. The exhauster house contains three Donkin’s compound 
condensing engines of their well-known tandem pattern, with a 
pair of compound Beale exhausters coupled to each. The purify- 
ing vessels are rectangular in plan, 90ft. long by 20ft. wide, four 
being charged with hydrate of Sane, and two with hydrated oxide of 





200ft., giving a headway above high water when opened of 
139ft. 6in., and when shut 29ft. 6in. The width of the side spans 
is 270ft., giving a headway of from 20ft. to 27ft. above high water, 
The width between parapets in the opening span is 50ft., and in 
the side spans and approaches 60ft. The steepest gradient of the 
approaches is 1 in 40; steepest gradient of the approaches of 
London Bridge 1 in 27. The depth of foundations is 60ft. below 
T.H.W., and 27ft. below the of the river. The sectional area 
of waterway is 20,040 square feet; that of London Bridge 19,300 
square feet. The depth of water in the opening span at high water 
is 33ft. 6in., and at low water, 13ft. Gin. Each leaf of the opening 
span is 50ft. wide by 100ft. long, and “= inclusive of roadwa 
and counter balance weights 950 tons, @ following are the esti- 
mated quantities of materials in the bridge ont approaches, 
31,000,000 bricks, 70,500 cubic yards of concrete, 19,500 tons cement, 
235,000 cubic feet of granite and other stone, and 15,000 tons of 
iron and steel. Of machinery, there are two steam pumping 
engines for hydraulic machinery, each 360-horse power, Eight 
large hydraulic engines and six accumulators, and four hydraulic 
ee 1 ape for passengers. Tbe estimated cost of the work jg 
,000, 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


ELECTION matters continue to receive more attention in this district 
than business, On eg, in Wolverhampton on Wednesday, and 
to-day in Birmingham, discussion was more concerning the pros- 
pects of parties and of candidates than upon trade, 

Many of the iron and coalmasters here are actively engaged in 
electioneering work, and this, together with the Royal Agricul. 
tural Society’s Show at Warwick, accounted for the absence of 
many well-known men at to-day’s Birmingham ’Change. The fact 
is that trade generally is so quiet that there is not much induce- 
ment just now to put aside electioneering matters for the claims of 
business, There is a decided tendency among buyers to limit 
operations, and nothing that sellers can say will induce them to 
launch out, 

Current orders for manufactured iron are confined chiefly to the 
covering of prompt i facturers engaged in the 
Birmingham and district hardware industries, and by merchants 
having a home connection. Shipping orders are at the minimum, 
whether through merchants or direct, and the Australian trade in 
particular is lighter than for a long time past. Were it not for 
the improvement which has lately appeared in the South American 
market, the district would, as regards export trade, be in a very 
poor state. 

Somewhat better orders have arrived since the Whitsuntide 
holidays for bars, angles, stamping and working up sheets, and 
some other descriptions of iron, and several large works which 
recently did very little have this week been doing more. But 
there seems a general disposition on the part of buyers, wherever 
possible, to defer contracts until the end of the quarter, and slow 
trade is looked for until up to the quarterly meetings, 

These gatherings are fixed ioe Sal 13th and 14th in Wolver 
hampton and Birmingham respectively, and they are being looked 
forward to with a good deal of expectation. It is, however, 
unfortunate that they will take place right in the middle of the 
General Election, and a circumstance which is sure to interfere a 
good deal with business, The proposal is being made by the 
Ir ters’ Association to repeat the experiment of last April, 
and hold the Birmingham quarterly meeting once again in the 
Town Hall. The attempt, however, was so unsuccessful in April, 
and caused so much discontent, and a divided meeting, that a 
strong hope is expressed that wiser counsels will prevail, and that 
the association will not, on the mere score of superior accommoda- 
tion and ventilation, remove the meeting from its historic 
associations at the Birmingham Exchange. 

Finished iron prices remain easy, but they are kept from 
further depression by the expectation of an improvement in 
trade when the General Election is over, and by the knowledge 
that there can be no reduction in coal prices this year. Sheets, 
singles, were £6 15s, to £7 ; doubles, £7, and £7 2s, 6d. to £7 5s.; 
onl Uitens £7 17s. 6d. to£8. Bars are £8 for best, £6 15s. to 
£7 for second qualities, and £5 12s, 6d. to £5 15s, for minimum 
sorts. Happily even common bars bave not gone down to the 
point which once prevailed in this district, when they could be 
had at £4 15s. per ton. 

Gas tube strip is £5 17s. 6d. to £6, and galvanised sheets 
continue to change hands at £11 10s. to £11 15s. delivered 
in Live 1. Hoops are £6 10s, to £6 12s, 6d., common plates 
£8, and boiler plates £9 to £10. 

There has been less disturbance than usual at this time of the 
year with operations at the puddling furnaces occasioned by the 
excessive heat of the weather, and ironmasters have therefore had 
little to complain about with regard to delay in the execution of 
orders arising out of this cause, 

At the present time the Admiralty are customers of Stafford- 
shire works for chains and horseshoe iron, and cold rolled strip, 
but the number of works which are favoured with this class of 
business is necessarily not large. 

In the sheet iron trade considerable expectation is entertained 
that when a revival puts in an appearance—as is confidently looked 
for in the autumn—this industry will be in a much healthier con- 
dition, and much more able to profit by that improvement, than 
has for some time past occurred. This arises out of the com- 
mercial atmosphere having been a good deal cleared by the recent 
removal of a number of firms who have been selling at very low 
competition prices—in some cases at less than cost. 7 

Pig iron was this afternoon slow of sale, but was kept up in price 
by the sustained tone, so far, of the Scotch and Cleveland markets, 
and by the fact that the output of Midland sorts is still within the 
demand. Northampton pigs were quoted 43s, 6d. to 44s, 6d. 
delivered, and Derbyshires 44s, 6d. to 45s. 6d. Hematites were 
59s. for good West-Coast forge sorts delivered. 

On the part of pig iron consumers there is less than the usual 
degree of anxiety to enter into contracts prior to the quarterly 
meetings. This applies to Midland as well as Staffordshire sorts, 
and arises in much part from the fact that the make at Midland 
furnaces is still within the demand. 

The annual meeting of Nettlefolds Limited at Birmingham on 
Tuesday was the occasion of an important statement by the 
chairman—Mr. J. A, Kenrick—concerning the course which the 
company proposed to take regarding the threatened competition 
of oy American Screw Company at Leeds. Mr. Kenrick stated 
that he supposed it was now an open secret that screw 
works were being erected in Leeds to compete with them. 
He believed that the works were already erected, and that 


ties 











iron; the spent material being removed by means of k tives 
and tipping wagons, The works were designed by Messrs. George 
and Frank Livesey, M.M., Inst., C.E., and have been carried out 
by Mr. George Tysoe, the resident engineer. 

The Tower Bridge Works.—The party landed at the north or 
and were courteously received and shown over the works by Mr. 
E. W. Cruttwell, resident engineer, and Mr. J. E. Tuit—Sir 
William Arrol and Co. The idea of making this structure a bascule 
bridge originated with the late City Architect, Sir Horace Jones, 
but, in 1884, when the Corporation decided upon its constraction, 
Mr. Jobn Wolfe Barry, M.I.C.E., became associated with Sir H. 
Jones, and their joint design was submitted to a Committee of the 
House of Commons in that year; the sanction of Parliament was, 
however, not obtained until the autumn of 1885. The works were 
commenced in 1886, and since the death of Sir H. Jones in 1887, 
the whole undertaking has been under the charge of Mr. Barry. 
The total length of this bridge and abutments is 940ft., and in- 
cluding the approaches 2640ft. The width of the opening span is 





y had been put in, but if any screws had been 
made, none had yet been offered to the public. Nettlefolds’ 
directors did not know that screws from these works would be 
offered to the public, but they had told their friends in America 
that directly that was the case Nettlefolds would consider it a 
hostile act. They did not, continued the chairman, want war, 
they liked to be at peace; but if they were attacked they would 
most certainly adopt retaliatory measures. They were completely 
prepared, and all their measures were matured, and whether the 
contest proved to be short or long he was convinced that Nettlefolds 
would come out of it with satisfaction to themselves. Referring to 
Nettlefolds’ unsuccessful attempt to convince the Courts that the 
system upon which the American Screw C _> fi 

turing was an infringement of the Nettlefold’s- arvey Patent, 
Mr. Kenrick said they in addition to the Harvey, other 
systems of rolling wood-screws, both by straight and cylindrical 
dies, by which they could produce rolled screws at least as well 
and as cheaply as any one else was able todo, The meeting closed 
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with a declaration of a 10 per cent, dividend, and a 10 per cent, 
bonus for the past year, 





NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 

Manchester.—A dull tone still characterises al) departments of 
the iron trade throughout this district, and a general want of con- 
fidence with regard to the future restricts buying for the most 
part to immediate absolute ————’ Although there is no 
prospect of any appreciable reduction in the cost of production, 
the belief seems to prevail that prices must be lower, and makers 
and manufacturers are placed in the unsatisfactory position that 
they have to face a continual pressure on the part of buyers for 
further concessions, whilst they are unable to obtain any corre- 
sponding relief, either as regards or the cost of fuel, 
Indeed, as coke, the tendency is rather to harden, and the 
restriction of the output by the miners is keeping up the price of 
other descriptions of fuel, which, in the face of so general a 
depressed condition of the coal-using industries, might otherwise 
be expected to give way to some substantial extent. The outlook, 
as I have previously pointed out, is anything but a satisfactory 
one for producers of Pig and manufacturers of finished iron, and 
there would seem to no prospect of any appreciable improve- 
ment in their present condition for some time to come. 

The Manchester Iron Exchange on Tuesday was fairly well 
attended, but a very quiet tone prevailed all through the market, 
and a general absence of inquiry for either pig or finished iron 
was reported. Here and there some forward inquiries for pig iron 
were being put upon the market, but these were scarcely so much 
with the objec! of actual business, as with the view of testing the 
lowest possible prices, and certainly — few transactions of any 
moment have been put through. ‘or Lancashire pig iron, 
maker;’ quotations remain on the basis of 44s. 6d. for forge, an 
45s. 6d. for foundry, less 24, delivered equal to Manchester, with, 
however, very little doing at these figures. With regard to 
district brands, Lincolnshire is very firm, and not quoted under 
44s. for forge, to 45s. 6d. for foundry, less 24, delivered Man- 
chester, with some makers not offering at all in the market ; but 
Derbyshire, if anything, is rather easier, forge qualities not 
averaging more than 45s,, with the best foundry brands quoted 
at 48s. to 48s, 6d., delivered Manchester. For outside brands, 

riees generally are firm, although merchants are prepared to 

ik at under makers’ quotations, Good foundry brands of 
Middlesbrough are not obtainable under 49s, 10d. to 503. 4d., net 
cash, delivered equal to Manchester. In Scotch iron merchants’ 
quotations, which are about 6d. under makers’ prices, averagi 
about 45s, for Govan, 463, for Carnbroe, 47s, for Eglinton, an 
49s, 6d. for Glengarnock, net prompt cash, delivered at the 
Lancashire ports, and in some cases a moderate business has been 
done at about these figures, 

For manufactured iron there is a continued very slow inquiry, 
and the underselling by merchants, which has now been going on 
for some time past, is tending to bring down makers’ prices, 
although there is no actually quotable change on recent rates. 
Delivered in the Manchester district, Lancashire bars are still 
quoted at £5 15s. to £5 17s. 6d. per ton, and North Staffordshire 
qualities £5 17s, 6d. to £6 = ton, but for favourable specifications 


dency. Nominally, there is no actual reduction upon list rates, 
but surplus lots are pushed upon the market at low figures, 
consumers able to take quantities can buy at considerably under 
list rates, At the pit mouth, best Wigan Arley still ere 12s, ; 
Pemberton four feet and second qualities of Arley, 10s. to 10s, 6d.; 
and common house-fire coals, 8s, 6d. to 9s, per ton ; for steam and 
forge coals, quoted prices “re about 7s. 9d. to 8s, 3d. per ton at 
the pit mouth, but 7s. 6d. is becoming a very general price at which 
ordinary descriptions can be obtained. For engine fuel there is a 
generally fairly brisk demand, with rather a scarcity of supplies in 
some of the better qualities, which is no doubt due to the lessened 
demand for round coal, and the restricted output at the collieries. 
Prices in some instances show a hardening tendency; at the pit 
mouth good —- of burgy still average 6s. 3d. to 6s, 9d.; best 
qualities of slack, 5s, to 5s. 6d.; good ordinary descriptions, 4s. 3d. 
to 4s, 9d.; and common sorts about 33. 64. per ton. 

Gas coal contracts are being gradually settled, and although it 
is difficult to ascertain the exact terms upon which the large con- 
sumers are securing their supplies, it may be stated generally 
that they are not getting prices down much below the average 
basis of last year; about 3d. per ton would represent something 
like the full average concession, although in exceptional cases 
as much as 6d, per ton has been taken below last year’s rates. 
Small quantities of lovomotive fuel have been placed, and upon 
these decidedly better prices have been got than those at which 
recent contracts were placed. 

In the shipping trade business continues very unsatisfactory, 
so far as steam qualities are concerned, and sales have been, in 
some instances, forced at very low figures ; good qualities of steam 
coal are still quoted at about 9s, 3d. to 9s, 61, per ton, delivered 
at the ports on the Mersey, but 8s. 9d. to 9s. has been taken in 
most cases, and these figures would nearly represent the actual 
average price for ordinary descripti here is a fair business 
boing in house coal for shipment, and prices are well maintained 
at recent rates, 

Barrow.—There is a quiet demand for hematite; but as the 
furnaces are gradually being put in blast it is observable that more 
inquiries are coming to hand, and that the consumption of hematite 
pig iron is likely to increase. Warrant iron has been changing 

ands this week at 50s. per ton, net cash, and some fair transac- 
tions have been made ; but makers have not sold much metal, and 
it is probable that very little speculation will be shown in the 
market, so long as the actual consumption of pig iron is so limited 
as it is at present. Makers are quoting Fis. to 52s, per ton, 
net f.o.b., for Bessemer iron in cane numbers. The trade in forge 
and foundry iron is quiet, although makers lately have been com- 
pelled to make a considerable amount of this class of iron. Stocks 
are down again this week to the extent of 1796 tons, and they now 
represent in warrant stores rather over 49,000 tons, Makers hold 
practically no stocks, and thie is the strong feature of the market 
at the present time, 

Iron ore enjoys rather a better market, and average qualities 
are quoted at 93. per ton. Large stocks of raw material are held, 
and until these have been to a great extent cleared, there will not 
be much life in the market. 

Steel makers have resumed operations this week at Barrow after 
a stoppage of from two to three months. Orders for rails and for 
merchant qualities of steel are quiet, and there is not a full demand 
for Siemens-Martin steel. Rails are at £4 4s. per ton for heavy 








under these figures would be taken in some instances, Merch 


ilding qualities of steel are in fairly good demand 





sheets average £7 5s. to £7 7s. 6d., and hoops £6 5s, for random 
to £6 7s. 6d. for special cut lengths. 

A decidedly easier tone is reported, both as regards raw and 
manufactured steel. The special prices which were being quoted 
for hematites during the recent miners’ strike in the North of 
England are os and good foundry brands could now be 
bought without difficulty at about 59s. to 59s. 6d., less 24, and 
steel billets are obtainable at about £4 12s, 6d. to £4 15s., net 
cash, delivered in the Manchester district. Special prices are 
being quoted for steel boiler-plates where immediate delivery is 
required, but fcrwari contracts could be placed without difficulty 
at about £7 5s, to £7 10s. per ton, delivered equal to Manchester, 
according to brand. 

There is no lly new feature to report with regard to the 
engineering industries of this district. In some ial —— 
ments there is perhaps more doing, and machine tool makers here 
and there report a fair amount of work coming forward, but 
generally there is a continued quie' down, and with few 
—— establishments are only moderately supplied with 
wor' 

The returns of the Trades’ Union Organisations connected with 
the as industries show a slight decrease in the number of 
unemployed members on the books ; this, however, is not due to 
any improvement in trade, but to the recent settlement of the pro- 
tracted strike in the North of England. In the Amalgamated 
Society of Engineers, the number of unemployed has fallen from 
about 7 per cent. last month to 5 per cent. of the total membership 
this month, whilst with regard to the Steam Engine Makers’ 
Society, the percentage remains practically about the same—the 
slight decrease in the number of unemployed being scarcely suffi- 
cient to affect the percentage of out-of-work members. The 
reports as to the condition of trade throughout the various 
districts remain very much the same as those sent in last month. 
There is a tendency to slacken off amongst locomotive builders, 
and in the shipbuilding centres, but generally engineering firms 
are returned as still fairly well e' le 

The half-yearly meeting of the members of the Manchester 
Association of bakeae was held on Saturday last, Mr. 
G. B. Goodfellow, the president, occupying the chair. The 
business was chiefly of a forma! character; Messrs. J. Charles- 
worth, H. Bates, and C, Farmer were elected members of the 
Committee of Management, in place of three members who had 
resigned; Messrs. J. Daniels and P. Ward were appointed 
auditors ; and Mr. John West, vice-president of the Association, 
was elected trustee in the place of the late Alderman Asquith ; 
two new ordinary members, Messrs. W. S. Booth and Edward 
Howarth, were also elected. 

Messrs, Cunliffe and Croom, of the Broughton Ironworks, Man- 
chester, have just completed a specially-designed plate-edge 
planing machine for one of the local engineering firms, which has 
several new features that may be briefly noticed. This machine, 
the housings of which are very massive, is arranged so that plates 
of any length can be admitted on the table. Extension brackets 
are attached to the table for holding the widest plates in use, and 
antifriction rollers are introduced to facilitate the removal of the 

lates to or from the machine. To hold the plates requiring to 

operated upon firmly in mg aye a —— strong wrought 
iron box-pattern cramping girder is used, with cramping screws 
18in. apart, and lock-nuts to prevent them from coming loose by 
the jar of the cut. The travel ing carriage moves in both directions 
on a strong bed, and is driven by a steel screw, 3hin. diameter, 
running in a gun-metal nut of extra length. The tool box is fitted 
with an automatic turn-over motion to cut both ways, and there 
is a self-acting down feed and automatic reversing motion to the 
travel, adjustable for cutting any length desired. 

In the coal trade only a very slow demand is reported generally, 
except as regards engine classes of fuel, and a great many of the 
collieries are not working more than four days per week, whilst 
five days, under the miners’ restriction of the output, is now full 
time. This curtailment of production is necessarily preventing 
any large accumulation of stocks, but here and there some fair 
quantities are going down on the pit banks, The better qualities 
of round coal are necessarily only in limited request for house fire 
consumption, and for these _— are fairly well maintained, as 
con: ons in prices would scarcely | to any materially 
increased demand, The lower qualities continue in but very 
indifferent demand for ironmaking, steam, and _ general 


manufacturing purposes, and with this increasing difficulty in 
disposing of the output, prices show a decided weakening ten- 


on t of the local yards as well as those of Belfast, and not 
only is there a fair programme of work for the plate and angle 
mills, but also for the steel casting foundry and the finishing 
departm: nt. 

n shipbuilding and engineering much attention is centred for 
the moment in the work of tripling and quadrupling old steamers, 
but there is also a gi programme of work in hand in the con- 
struction and engineering work of new st s. The prospect 
of local shipbuilders are * good, although the actual demand 
for new = is anything but spirited, nor could it be expected 
in face of the large number of steamers now laying up. 

Coal is in better request. Coke is in fuller supply, but shipping 
remains very quiet, especially in reference to metal exports, 











THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE return of warmer weather has caused a distinct falling-off in 
the demand for coal for the metropolis and southern counties. 
Consumers in London, who are at present paying about 2s. a ton 
more than at the corresponding period of last year, may expect to 
get their supplies cheaper very soon. The diminished business in 
South Yorkshire, added to the low freights from the Tyne and 
Wear, is certain, once Durham settles down to work, to bring 
about a fall in current quotations. At present purchases are 
limited to immediate requirements. Trice at the pit continues as 
follows :—Silkstone, 11s, to 12s, 6d. per ton; Barnsley house, 10s. 
to 10s. 9d. per ton. In steam coal the export trade is now at its 
best. The Humber ports are taking a very heavy tonnage. 
Barnsley hards make from 9s, to 9s. 6d. per ton; manufacturing fuel 
is reported steadily at from 5s, to 6s. per ton. Gas coal fairly 
ordered, values rather easier; locomotive fuel maintains contract 
rates. A duller time in the Yorkshire coal trade, as the Durham 
collieries resume their supplies, is inevitable. 

In the iron and steel trades there is a little more doing, but 
stagnation is pretty much the feature of local business, the scarcity 
of hematite iron is still complained of, high prices, of course, 
ruling in consequence of supply being unequal to the demand. 
Very slow progress is being made in re-lighting the damped-down 
furnaces, The inability to obtain adequate supplies of Cleveland 
iron is unfavourably affecting the Penistone and other railway 
material producing centres, Common iron is so low in price that 
consumers are in several instances induced to lay in stocks, This 
is a , the case with these engaged in making pillars, 
girders, and other materials used in buildings, bridges, and similar 
constructions, 

Crucible steel keeps up its price. Competition is reported to 
have slackened off a bit. More orders are going into the rolling 
mills and pits. There is said to be a noticeable increase in the 
call for bicycle tires, octagons, &c. The bicycle business is one 
which ought to have been a purely Sheffield speciality. The town 
certainly lost an opportunity there. Hammers, picks, shovels, 
spades, and mining tools are all in active request. One maker 
reports an order for 50,000 hammers, An improved tone is mani- 
fest in the Indian call for spring steel, octagons, and files, but 
very little encouraging is heard of in the cutlery trade, which is 
falling into German hands, Houses doing an Australian business 
in cutlery and plated goods are indifferently — Very few 
orders are coming to hand from these markets. More encouraging 
are the accounts from the South American market, from which 
local makers have received some lines in files, edge tools, 
steel, &c. A very business is being done in machine knives, 
reaper sections, and light steel field and garden tools. I have good 
authority for stating that an order of considerable magnitude for 
steel will shortly be placed here from one of our Colonial Govern- 
ments, Before next week, probably, the particulars will transpire. 

Generally, business is affected adversely by the approaching 
election, ‘There seems an agreement that no c , one way or 
the other, can be expected until the national conflict is over, and 


— have —_ settled down to their ordinary callings. 
vellers are already feeling that impending politics are pushing 
commerce to the rear. 

Mr. Richard Elliott, a well-known cutlery manufacturer, has 
died since my last letter at the ripe age of 87. His remains were 
interred at the General Cemetery on Tuesday in the presence of a 
multitude of friends, who greatly admired the sterling character 





of the deceased. He was a staunch upholder of quality in cutlery 


know to be thoroughly food. A large fortune might have been 
the result of his labours, but he preferred a moderate income, and 
the certainty of supplying trustworthy goods, in materia] and work- 
manship, to his customers, Up to a very few years “go he was his 
own traveller, and his customers were in all parts of England, but 
chiefly in the Southern counties, 








THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

THE district is recovering from the effects of the Durham 
colliers’ strike, but very slowly, and the improvement, it is con- 
sidered, is not likely of long duration, for everywhere the 
indicatious point to a period of greater depression, and this bei: 
the view there is scarcely any inclination shown to buy for forw: 
delivery. The export requirements are exceedingly disappointing, 
and the business from South America, which afforded a large 
amount of work to this district, has almost completely collapsed. 
To some extent that accounts for the dulness in the rail trade. 
But what also particularly affects this district is the falling 
off in the orders for new vessels, as quite 60 r cent, 
of the iron and steel made is used for shipbuilding pur- 
poses. Shipbuilders are. talking despondently about their 
prospects, and it is not surprising that they do so, seeing that 
so many vessels are laid up, and that freights are so low that a 
good many of the steamers that are running are not paying ex- 

nses, A return has been drawn up showing that a week ago no 
ewer than 596 vessels were laid up in British ports, of which 18 
of 17,752 tons were at Blyth, of 194,874 tons on the Tyne, 
57 of 44,822 tons onthe Wear, 30 of 45,839 tons at the Hartle- 
Is, and 15 of 7970 tons on the Tees. No doubt the number has 
m lessened this week, seeing that coal shipping has been pretty 
fully resumed, but it is certain that there are many more vessels 
than the trade can at present find employment for. Ship- 
owners are endeavouring to bring down the working expenses 
to something in proportion to the freights obtainable, but are 
not very successful; they have got bunker coals down, cer- 
tainly, but the sailors are resisting all the attempts to reduce 
their wages, and had rather remain idle than take a little less. 
Under such circumstances, quietude at the shipbuilding yards, and 
consequently at the finished iron and steel works, which are depen- 
dent upon them, is to be looked for. The prices of finished iron 
and steel are somewhat weak, because though the works are at 
resent well off for orders, the competition with other districts is very 
een, in fact Scotch firms are offering plates and angles delivered in 
this district at lower prices than local makers are prepared to take, 
even though these are below what were = at the beginning of 
the month. Iron ship-plates may now be had at £5 7s, 6d.; iron 
boiler-plates at £6 7s. 6d.; steel ship-plates at £5 17s. 6d.; steel 
boiler-plates at £6 17s. 6d.; iron girder-plates, £5 12s. 6d.; iron ship- 
angles, £5 5s.; iron engineering angles, £5 10s.; steel ship angles, 
£5 12s, 6d., all less 24 per cent. discount and f.o.t. These prices 
are for fair quantities for delivery forward, but where a small 
tonnage is required for prompt delivery, considerably more has to 
be paid ; indeed the difficulty is to meet with a manufacturer who 
can execute prompt orders, All the finished iron and steel works 
which were closed on account of the Durham strike have been re- 
opened with one exception — that of the North-Eastern Steel 
Co.’s establishment, which is standing because no basic iron is yet 
procurable. The Westbourne Rolling Mills at Stockton have re- 
opened this week, but the Moor Works in the same town have been 
partially idle this week through the breakage of a fly-wheel. The 
Eston Steelworks, which have been idle for sixteen weeks, were re- 
opened on Tuesday, but not all the 2500 hands usually employed 
there are yet engaged. 

A fairly active sale is reported for Cieveland pig iron, but it is 
altogether for prompt delivery, as, with the present uncertain 
prospects, no one is prepared to buy forward, and there is between 
the prices of sellers and buyers too wide a difference to admit of 
any transactions. Buyers could purchase No. 3 for delivery next 
month at 1s. less than will be taken for prompt delivery, and for 
August and September at 2s. less, but they will not pay even these 
prices. For prompt delivery, No. 3 Cleveland G.M.B. was sold by 
merchants in the early part of the week at 41s. 3d., but on 
Tuesday there were sellers at 41s. ; on Wednesday, however, 41s. 3d. 
was again the figure, but makers have not offered this quality at less 
than 42s., as it is very scarce, and likely to be, seeing that little will 
be produced before the middle or even end of next month. 
Connal’s store has still to be drawn upon pretty freely to supply 
this quality, which is that which is chiefly required for shipment 
to the Continent. Much of the pig iron that is now produced is 
of the lowest or white quality, and at some works a considerable 
quantity of unsaleable iron has been made which had to be thrown 
back into the furnace. Generally, the furnaces are not making 
more than a-quarter or half the iron they produced before the 
strike commenced. The fact is that, on account of the long 
stoppage, the furnaces have been found in many cases in a worse 
state even than was expected, and several have been discovered 
to have gone out altogether, there being, in consequence, much 
delay and expense in re-lighting; indeed, in some instances 
the proprietors will not incur the expense, and prefer to 
allow the furnaces to stand idle. When the Durham strike com- 
menced the managers of blast furnaces expected it would not 
last half the time it did, and pre accordingly. The most 
remarkable feature of this week has been the advance of 
Middlesbrough warrants to a higher price than Scotch. Usually 
Middlesbrough are 4s. 6d. below Scotch—which makes them 
about equal to those customers who take fully one-fourth of all 
the Cleveland iron made, viz., the Scotch founders—and last year 
Cleveland was 9s. below Scotch. It is thus apparent that Cleveland 
iron is now relatively considerably dearer t Scotch, and very 
little is required by Scotch consumers. Buyers of Middlesbrough 
warrants have been offering about 41s. all the week, but sellers’ 

rices ranged from 41s, 1d. to 41s. 4d., Wednesday's closing fi 
being 41s. 14d. The stock in Connal’s stores has drop) own 
to 41,092 tons, 6479 tons decrease this week, and 22,167 tons decrease 
since the commencement of the month. The shipments of pig iron 
are poor, and if these are to be taken as a criterion, the prospects 
of trade must be the reverse of encouraging. This month up to 
Wednesday evening the quantity exported was 25,924 tons, as com- 

with 37,532 tons in May, and 58,872tons in June, 1891. 
rey forge, of which a little been produced at some of the 
furnaces, realises 40s.; but white, which is principally made, can be 
obtained at 38s. 6d. Local hematite is at 51s. for mixed numbers. 
About half the furnaces which have been re-started will produce 
hematite. As yet this month not a ton of Spanish or other foreign 
ore has been og mee into the Tees; but a large quantity is on 
the way, and in the meantime makers are drawing on the stocks of 
ore which accumulated during the strike. The price of Rubio ore, 
delivered at the Tees ports, is 13s. per ton. The freight from 
Bilbao to Middlesbrough is 5s, — which is about the figure 
that prevailed previous to the Durham strike, though there are 
many more vessels now idle. 

The directors of the Darlington Steel and Iron Company report 
that they have not been able to make ends meet during the year 
ending April 30th last, this being the first time for ten consecutive 
years that they have had to report a loss. They only made 
45,344 tons of iron and steel, as compared with 61,591 tons in the 
previous year. From November 17th to January llth the works 
were closed, because it was impossible to continue without losing 
money, and again were operations suspended from March 12th to 
June 18th, on account of the Durham strike. The loss during the 
year amounted to £1474 14s, 8d. 

At the second annual meeting of the shareholders of Head, 
Wrightson, and Co., Teesdale Ironworks, Stockton, the chairman 
said the past had been a trying year. There had been a complete 
collapse of their trade with South America, which had previously 





wares, His principle was to send out nothing which he did not 


been a very large branch of their business, Prices had come down 
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very rapidly, and P was dingly acute, so that 
orders were secured with t difficulty. During the Durham 
miners’ strike the company fad to pay double prices for their coke, 
several shillings a ton more for pig iron, and many shillings more 
for plates and angles, but they thought it better to do this than 
close the works. The company have booked contracts which give 
them a reasonable p t of being busy during the present year. 
The following table = om the number of blast furnaces built in 
the North of England the number in operation when the Durham 
strike began, the number working at the close of the strike, and 
the number now re-started :— 
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NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

Tue Glasgow pig iron market has been comparatively quiet this 
week. There has been much less inquiry for warrants, and prices 
have had an easier tendency. The lighting up of furnaces in the 
North of England and the prospect of larger supplies of iron tell 
upon Nas market, and buyers are only operating to a limited 
exten’ 

The prices of makers’ pig iron are as follow :—G.M.B., f.0.b. at 
ae Nos. 1 and 3 are quoted 42s. 6d. per ton; Monkland, 
No. 1, 43s. 6d.; No. 3, 42s. 6d.; Carnbroe, No. 1, 44s. 6d.; No. 3, 
43s. 6d.; Clyde, No. 1, 48s.; No. 3, 47s.; Gartsherrie, Summerlee, 
Langloan, and Calder, Nos. 1, 50s. ; Nos. 3, 48s.; Coltness, No. 1, 
53s. 6d.; No. 3, 49s.; Glengarnock, at Ardrossan, No. 1, 50s. ; 
No. 3, 47s. 6d.; Dalmelli n, No. 1, 47s. 6d.; No. 3, 46s, 6d. ; 

linton, No. 1, 46s. 6d.; No. 3, 45s. 6d.; Shotts, at Leith, No. 1, 
,- _ 3, 50s.; Carron, at Grangemouth, No. 1, 54s.; No. 3, 

s. 6d. 

The shipments of pig iron from og pay in the past week 
amounted to 7122 tons, compared with 7626 in the corresponding 
week of last year. The United States took 350 tons, Canada 565, 
South America 60, India 520, Australia 610, France 105, Italy 127, 
Germany 180, Russia 200, Holland 315, Belgium 176, Spain and 
Portugal 221, other countries 720, the coastwise shipments being 
2974, against 2396 same week last year. The total shipments to 
date are 146,139 tons, compared with 115,334 in the corresponding 
period of last year. 

Since last report the furnaces producing ordinary and special 
brands have been reduced from forty to thirty-seven, and those 
making hematite increased from thirty to thirty-one. Includin, 
six furnaces making basic, the total is now seventy-four com 
with seventy-six in the preceding week, and sixty-nine in the 
corresponding week of last year. 

The output of hematite pigs is comparatively large and increas- 
ing ; this being due, partly at least, to the greatly reduced stocks 
in the North of England. Prices of hematite are somewhat easier. 
Smelters have in some cases large stocks of hematite ore at their 
works, and the market for this ore is at the moment quiet. 
campanil is quoted f.o.b.; Bilbao, 9s. per ton ; and rubio, 7s. perton. 
The freight to G! w is 5s, 2d., making the prices delivered there 
14s, 2d. and 12s. 2d. respectively. 

There was shipped from Glasgow in the past week machinery 
worth £5939 ; steel goods, £16,566; and iron goods, £15,474. 

The steel trade is better occupied than for some time past, the 
main reason for this being that the annual trade holidays begin 
about three weeks hence, and there is considerable pressure to get 
certain kinds of work finished before that time. The market for 
steel is steady, and if anything, inclined to firmness. The quota- 
tions of makers are on the basis of £6 3s. 6d. to £6 5s. per ton, 
less 5 per cent. for delivery in the Glasgow district. e Glen- 
garnock works are very busy with the basic manufacture. 

The finished iron trade continues quiet, although some makers 
report a rather better inquiry. The work offering is in almost 
every case for prompt or early delivery. The demand for sheets 
has been improving. The lowest grade of common bars is quoted 
£5 15s.; second, £6 ; highest prade, £6 2s. 6d.; best bars ranging 
from £6 5s. to £6 12s. 6a. less the usual 5 per cent. discount. 

The demand for unbranded iron for the Indian market shows 
little or no improvement, and colonial business is very unsatis- 
factory. 

There is an easier feeling in the coal trade. Shipping business 
has been decreasing, and as the miners are working very steadily 
in view of the approaching holidays, supplies are somewhat heavy. 
The Corporation of Glasgow has contracted for upwards of 260, 
tons of coal for the gasworks, for delivery over twelve months 
beginning with July. The prices at which these have been 
obtained show a considerable reduction. In the case of cannel 
coals and splint coal, which constitutes by far the larger porportion 
of the whole, is reported to have been placed at from 7s. to 8s. per 
ton delivered at the gasworks, a reduction of 3d. to 1s. below the 
current f.o.b. prices, The Glasgow market has not altered very 
much for prompt delivery, but little forward business is being 
undertaken. The prices at Glasgow harbour are: Main coal, 
7s. 6d. to 7s. 9d.; splint, 8s. to 3d.; ell, 8s. 3d. to 8s, 6d.; 
steam, 10s. to 10s. 3d. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


LARGE coal shipments to foreign destinations continue to form 
the order of the day, but there is no concealing the fact that coal 
exports have suffered, during the last few weeks, a cay} off of 
9 per cent., and the quiet droop in prices accompanies the fall. 
Steam coal quotations, best, are now openly given as from 12s., but 
I am afraid that even a lower price has been booked. Mid-week 
quota tions on Cardiff Exchange were as follows :—Best steam, 12s. 
to 128, 3d., demand limited ; secondary, lls. to 11s. 6d.; Mon- 
gmouthshire, 10s. 6d. to 11s. 

House coal is not exempt from falling prices and lessened in- 





quiry, and the best was quoted from 12s. 3d. No.3 Rhondda 
remains at 12s. 6d., and small at 8s. 6d. per ton. The spurt that 
has been experienced in coal and coke has been due in a t 
measure to the Durham strike, and with its termination the Welsh 
industries appear to be getting into their old condition. Coke, 
which has had a good run, is now down 3s., namely, to 18s. and 
18s, 6d. for furnace, and 21s, 6d. to 22s. for foundry. Patent fuel 
orders are slack. Prices, lls. 6d. Cardiff, and 10s. 9d. to lls. 
Swansea, At the latter - some good business has been done, 
and last week patent fuel shipments came up to 7790 tons, Italy 
taking 4500 tons, France 2190 tons, Algiers 1000, and Spain 
100 tons. 

The slight change for the better which has taken place in the 
steel trade continues in some quarters, but generally there is scope 
for a good deal of improvement. The Dowlais Cardiff Works have 
been quieter lately, though some of this is due to repairs going on 
with the engine at the plate mills. A large contingent of Kitson’s 
men from S are repairing, so that more activity is likel 
shortly. This engine is a fine one, 700 to horse power, wit 
six Galloway boilers. The make in the district continues to be 
principally steel bar, with some rails, foreign and for the United 
Kingdom, and a moderate make of colliery rails. Collieries 
generally lay in a stock of a thousand tons, small sections, a 
striking proof of the extent and ramifications in the deep sea coal 
mines. 

Ship-plates are in good demand, angles and couplings moderate. 
One consignment of railway iron has been sent to tos this week, 
and several to some of the principal railways. The Dowlais 
Company continues to enjoy a good proportion of the small 
quantity of rails in home demand, for Great Western, and South- 
Western, and the Brecon. Large stocks of ore are also coming in 
for Dowlais, Cyfarthfa, and Ebbw Vale. Swansea also has 
imported 3080 tons. Bilbao ore continues low, 10s. 9d. to 1l1s., 
Cardiff, Swansea. 

In tin-plate the advance is maintained, and higher figures are 
spoken of as probable. One sign of legitimate trade is shown in 
the fact discussed on ‘Change, that several furnaces which had 
been blown out will not again be started, so that makers will not 
be troubled with so much over-production. This, and the weeding 
out of the weak, though matters of sympathy, are, after all, the 
correct modes to bring about a healthier condition. Prospects 
continue satisfactory in the trade. The shipments last week came 
po 71,522 boxes, while the receipts from works only totalled 

.832 boxes. This leaves stock only 139,233 boxes, or as it is 
calculated, a fortnight’s supply, which any heavy demand would 
clear off. American d is sustained, and large shipments are 
going on. Prices in New York are upheld. 

Latest quotations on ’Change at Swansea are as follows :— 
Bessemer steel cokes, 12s, 3d. to 12s. 6d.; Siemens, 12s, 6d. to 
12s, 9d. Block tin slightly lower, £101 to £101 10s. Other 
quotations at Swansea were:—Pig iron, Glasgow, 41s. 1d.; 
Middlesbrough, 41s.; hematite from 50s.; steel rails, £4 2s, 6d. to 
£4 5s., heavy sections; light, £5 5s. to £5 10s.; steel and iron 
sheets unchanged. B steel :—Blooms, £4 7s. 6d. to £4 10s. ; 
bars, £4 12s, 6d. to £4 15s.; Siemens best from £5. Swansea best 
anthracite has maintained its market price better than other coals. 
The latest quotation is 14s. 9d. to 15s.; pitwood, Swansea, is 
17s. 6d. At Cardiff the trade is fiat. 

Coal shipments at Newport and Swansea last week were about 
an average, Swansea exporting nearly 30,000 tons. Cardiff ports 
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sent away 250,000 tons, of which the Bute Dock 
140,964 tons. 

It is noticeable at the Bute Docks that the policy of ‘the 
bigger the shipment the better for coalowners,” is carried out. 
One day this week the totals included one for over 4000 tons; 
four for 3000 and upwards ; seven for 2000 and upwards ; and nine 
for 1000 tons and upwards. 

Considerable interest has been shown jn the district, extending 
over a good part of South Wales and Monmouthshire, by the 
publication of a report of the Ebbw Vale directorate for the year 
ending March 30th. The gross profits amounted, it appears, to 
£45,414, as compared with £106,504 in the preceding year. 
Adding this to the balance brought forward gives a total revenue 
of £82,847, so that, deducting head office and legal expenses, 
interest on debentures and paid-up shares, with depreciation of 
property, leaves only a balance of £22,028. The directors announce 
various curtailments of expenses, doing away with the office of 
registrar, closing the Manchester office, and transferring to Ebbw 
Vale. It is also intended to have a less expensive one in London, 
and terminate the agency in Liverpool in September. One profit- 
able change has been the subletting of the outlying branches at 
Pontypool, Abercarne, and Abersychan. The directorat 
the completion of the colliery sinking at Craig Fawr, and refer 
with satisfaction to the colliery department, which, in face of a 
drooping market, yet shows a hopeful condition. Altogether 
though no dividend is announced, the shareholders can be satisfied 
that a thorough reform is being carried out, and that better days 
are in store for them. 

In the Rhondda Valley, at the Ferndale Colliery, a cage, 
descending with men, came into violent collision with the ascend- 
ing | cage, and two men were thrown out and killed, and several 

ruised. 

The dispute at Gwendraeth Tin-plate Works has been adjusted. 
That amongst the Cardiff builders still continues. 

The steamer Falladan Hall, just out of the stocks at Middles- 
brougb, ran into the quay wall at Barry this week, while entering 
the docks, and was ae. 

The Dowlais Cardiff -W now sinking at the Aberdare 
Junction, is progressing well, though the trouble with the water 
has been great. The sinkers have come to the rider of No. 3 
Rhondda seam, which is satisfactory. 

The Tredegar colliers are showing a manly attitude with regard 
to the sliding scale. At a meeting held a few days ago, all the 
addresses were against to notice. This is sensible, and I hope 
will be generally ado . 

The Rhondda and Swansea Bay Bill may now be regarded as 
passed, the opponents having been satisfactorily met. 











NOTES FROM GERMANY. 


(From our own Correspondent.) 

THE iron trade in almost all its branches has during the week 
steadily maintained a firmness in tendency which has become quite 
unusual of late, and which appears almost in advance of demand as 
at present manifested. Sale and occupation still move in rather 
sober limits, both wanting real briskness and animation. But 
there is a confident tone all round, and this is worth a good deal. 

There has been very little business of importance doing on the 
Silesian iron market during the week. ith the exception of 
bars and girders, inland demand keeps within narrow limits. 
Export trade still more so, English, Belgian, and South German 
competition rendering the foreign trade of Silesian works next to 


impossible. Export to Russia, especially, has almost entirel 
ceased st late. e sheet trade remains quiet, so far as demand is 
concerned, 


In Austria-Hungary the iron market is rather more firm than 
might have been expected from previous experience at this time 
of the year. A fairly steady tone generally prevails in the pig 
iron trade. Also the manufactured iron business is doing pretty 
well. mined py as well as for axles, a healthy demand is being 
experienced ; the same holds for wire. The machine factories, 
however, are only very moderately occupied. For pig iron 46fl. to 
48fl. has been quoted ; grey pig, 52fi. to 54fl.; Styrian bars, 115fi. 
to 122f.; girders, 106fi. to 110fi.; heavy plates, 185fl.; tank ditto, 
155fl.; sheets, 150fi.; galvanised sheets, Ob5 A. p.t. 

Quietude still marks the French iron industry, and it is only in 
some specially favoured branches that actual business is bei 
done. Merchant bars have been sold at 150f. to 160f. p.t., wit 





small concessions here and there. Iron plates are quoted 170f, to 
175f. p.t. at works, Iron wire is sold at 210f. p.t. Foundry pig 
No. 3 has been noted 70f. to 73f. p.t. in the Departement Cham. 
pagne, while in the Departement Meurthe-et-Moselle 68f. p.t. only 
could be carri 

Compared to the hopeless depression of many months previous, 
the present condition of the Belgian iron market appears almost 
satisfactory, although there is only a moderate actual business 
done. The syndicate, which is the cause of the somewhat firmer 
tone in — begins to cast its shadows. The small construction 
shops which are working for export seriously complain that the 
prices fixed by the syndicate are rendering their competition with 
English and German firms next to impossible, They are therefore 
anxious that for all articles destined for export special prices 
should be fixed, 

In Rheinland-Westphalia the general tone of the iron business 
may be termed a fairly good one. The tendency of prices is firm 
on the whole. With regard to the iron ore trade a very slight 
improvement has been noticed since last week. Prices are for 
spathose iron ore, M. 8 to 8:20 p.t.; roasted, ditto, M. 11 to 11:50; 
inferior sorts, M. 9 to M. 11 p.t., net at mines. Nassau red iron 
ore has been quoted M. 9 to 9°20 p.t., net at mines, For 
Luxemburg Lorraine minette, M. 3 to 3°20 p.t. has been noted, 
Concerning the state of the pig iron trade, nothing can be added 
to what has been told in last week’s letter. Prices are, generally 
speaking, still unremunerative. Spiegeleisen bas somewhat 
stiffened in demand, and is quoted M. 55 p.t. for the 10 to 12 per 
cent. grade, enish-Westphalian forge pig No. 1, is paid with 
M. 50; No. 3, M. 45 ps Siegerland, forge quality, 
M. 48 p.t.; hematite, M. 66 p.t. Foundry, No, 1, M. 65; No. 3, 
M. 55 p.t.’ Basic, M. 47°50 to M. 48 p.t. Bessemer, M. 54 to 
55 p.t. Luxemburg forge, M. 40 to 40°50 p.t. at works. An 
improving tone may be reported to characterise the manufactured 
iron business, and attempts at raised quotations have been made 
here and there. Bars continue to be fairly well inquired for at 
fluctuating prices; the same may be reported of girders. Hoops 
are enjoying brisk demand at pretty firm quotations. The plate 
mills, especially those for the heavier qualities, are without excep- 
tion actively employed, an improvement in demand having taken 
place since last week. Some works have orders on their books 
that will reach far into next quarter. Sheets, also, may be termed 
in a fairly good condition. Foundries and machine factories 
continue irregularly employed. 

Latest list quotation, per ton at works, are as follows :—Good 
merchant bars, M. 115'to 120; angles, 125 to 180; girders, M. 85 
to 87, and in some cases M. 90 ; hoops, M. 130 to 135; billets, in 
basic and Bessemer, M. 81 to 82°50; heavy boiler plates, M. 160; 
tank do., M. 150 ; steel-plates, Siemens-Martin, M. 150; tank do., 
M. 135 ; sheets, M. 135 to 150; Siegen thin sheets, M. 128 to 130, 
in some cases, M. 135. Iron wire rods, common quality, M. 120 to 
125 ; drawn wire, in iron or steel, M. 114 to 120; wire nails, 
M. 127°50; rivets, M. 155 to 160; steel rails, M. 112 to 120; fish- 
plates, M. 122 to 135 ; steel sleepers, M. 112 to 118 ; complete sets 
of wheels and axles, M. 275 to 285; axles, M. 220; steel tires, 
M. 210 to 230 ; light section rails, M. 95 to 100. 

The Przibram catastrophe is now explained as having been 
caused by guilty, almost incredible carelessness on the part of the 
men. One of the miners came forward to plead guilty, as his own 
conscience tormented him to madness almost ever since the accident 
which had killed so many of his comrades. He says that he, after 
having chi the wick of his lamp at the place appointed, 
threw away the wick without having extinguished it. Two of his 
comrades who saw him do this, did not attempt to extinguish the 
wick. They have all been arrested. 

On the 16th inst, the highest of the Alpine lines, from Brienz to 
the Rothorn, was op , the inhabitants of the surrounding 
districts showing the liveliest interest. Tourists will now by this 
line be enabled to get up to a height of 2252 m. 

The unusually high temperature in May, which, after baving 
reached 25deg. R., and on May 27th even 26°6 deg. R., led toa 
closing of the schools in this part, was follow by a very 
unseasonable chill, and a white frost in exposed places, by which 
considerable damage has been done to the more delicate vegetables 
and fruits, 

The import trade of France in May was 401 million francs, 
against 272 million francs in previous year. The export in May 
= 320 million francs, against 262 million francs in the year 

ore. 

A petition was presented a short time ago to the German Ministry 
of War, by the Committee of the labourers of the Royal factories 
at Spandau, asking to raise the — of the labourers at the gun- 
powder mills, which are about M. 3°50—3s. 6d. per day. This 
request is based on the fact that the assistant and occasional 
labourers of the factories, though not otherwise regularly connected 
with the establishments, can earn more by job work, The 
Ministry declined to entertain the request, leaving it to the 
judgment of the petitioners to exc the place they were 
holding for that of an assistant labourer, if they thought it proper. 
This, however, was not what they had been wishing for, Not one 
of them has found it more — to change his place ; on the 
contrary, they now one and all express themselves satisfied with 
their wages and their position. 











LAUNCHES AND TRIAL TRIPS. 


On Friday, the 17th inst., the;s.s. Fallodon Hall left the Tees 
for her official trial trip. She is a steel spar decked steamer of the 
following dimensions:—Length over all, 348ft.; beam, 43ft. 6in.; 
depth moulded, 29ft.; her deadweight ages 4 being over 5000 
tons. Engines have been fitted by Messrs. Blair and Co., of 
Stockton, the cylinders being 25in., 40in., and 66in. by 45in. is 
steamer has been built to the order of Messrs, Chas, G. Dunn 
and Co., of the Globe Shipping Company, Liverpool, the builders 
being Sir Raylton Dixon and Co., Cleveland Dockyards, Middles- 
brough. After very satisfactory trial runs in the bay, the vessel 
proceeded to Cardiff, where she will load for India. 

On Thursday, the 16th inst., the s.s. Kaffir, a steel spar decked 
steamer which has been built? to the order of the British and 
Colonial Steam Navigation Mer essen 4 of London, by Sir Raylton 
Dixon and Company, Middlesbrough, went for her official trial 


trip, which proved most satisfactory. vessel has been 
ially built for employment in the Cape trade, “4-8 
ensiops | ry ¥ over all, B23; beam, Gin. ; 
and depth moulded, 28 


.> with a — capacity of over 
4000 tons. She is fitted with = by Messrs. J. Richardson 
and Sons, of Hartlepool, the cylinders being 24in., 38in., and 64in, 
by 42in. stroke, 

The steamer, Shat-el-Arab, built by Messrs. J. Blumer and Co. 
to the order of the Persian Gulf Steamship Company, under the 
Comey ed and design of Messrs, Flannery, Baggallay, and 
Johnson, of London and Liverpool, was taken on her trial trip 
on the measured mile on the 16th inst. The vessel, which is built 
to Lloyd’s highest class under special survey for machinery, made 
a most satisfactory run under loaded conditions, the mean speed 
attained being 10‘9 knots in a moderate sea, The engines are of 
the triple-ex: ion type, with cylinders 2Bhin., 88in., and 62in. 
diameter, with a stroke of 42in., and have all the modern improve- 
ments for economy and quick handling. This vessel is a similar 
ship to the Tigris and Amara, which have recently been built for 
the same owners, but is of about 560 tons more displacement than 
those vessels. 








NavaL ENGINEER APPOINTMENT.—The following Sy on 
has been made at the Admiralty :-— eer: Walter J. Feather- 
stone to the Pembroke, additional, will be detailed for duty at the 
works of Messrs. Penn and Son, at Greenwich, in connection with 
the Circe, to date July 8th. 
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AMERICAN NOTES. 
(From our own Correspondent.) 


New York, June 16th, 
INQUIRIES for the 


feW da t to a 
active demand for cam —> Poms 


and bar —_< also for steel vn small 1s 
material, heavy hardware. There is very 
prema. Rann in 1, steel billets, rods, or 
merchant Sales of steel rails for last week, 
6000 Railroad construction is dragging, 
but while some new work will be undertaken 
next month, it does not look now as though 
the new undertakings would strengthen the 
demand for rails very much. Crop prospects 
throughout the West are very satisfactory. 
peo ee — continue to disturb 
he event of the past week was 

the Presidential Nominating Convention at 
Minneapolis. A large amount of new work 7 

baler presented to engineers, contracto: 

and a ———e demand for cuneael ¢ at 

all kinds is anticipa within the next thirty 
days. Prices i. iron, steel, and of raw material 
cerry Ared n a lower basis throughout the 

tates t than they have been for years, 








NEW COMPANIES, 
Re. following companies have just been regis- 


Electric Clock Company, Limited. 

This company was registered with a capital of 
£1200 in pgs Meg for the promotion and subsi- 
dising of companies, and the general business of a 
financial agency. 

The number of directors is not to be less than 
two nor more than seven; the first are to be 
elected — the tories to the memorandum of 

fication, £50; remuneration to 
pyr eet by the company in general 
aie 


Herculite Manufacturing Company, Limited. 
This company was red with a capital of 
£5000 in fi doses to ee effect a ape 
ment expressed to be made between J. Lang, of 
the one part, and this company of the other part, 
generally to carry on as manufacturers 
of rn) ealers in an article known as ‘‘herculite.” 
The number of directors shall not be less than 
three nor more than five; the first are to be 
— by the signatories to the memorandum 
of association ; pach worry 50 shares ; remunera 
= £100 per annum, in addition to 10 per cent, 
¢ f the net profits after payment of 10 per cent. 
ivid 


United States Patent | me a Plate Company, 


This company was pore ll with a capital of 
£15,000, in £10 shares, to on rhe mee as 
manufacturers of and dealers in zinc plates for 
lithographic purposes, The number of directorsis 
not to be less than three nor more than seven; the 
frst are A. K. Dibb, H. C. Gleadow, W. T, 

Create Ww. Schulletus, H. B. Toole, and H. 
Qualification, 50 shares. Remunera- 
toa to be determined by the company in general 





Mason and Barry, Limited, 


This company was registered with a capital of 
£1, magrp in £5 shares, to acquire the under- 
takin ason and Barry, Limited, incorporated 
in 878, in accordance with an agreement 

—— to be made between the old vompany 

ana its pany ot the other of the one part, and this com- 

e other part, generally to carry on the 

cod : Coie bn om = ~—s the mines 
min —, y the com 

oa smelters, m peor = Hn 


, 28, Palace-ga‘ ee 00 00 ee 
RTT. James, 91, Downs-road, een oo 00 
T. F. Barry, 87, Cannon-street, E.C. 
The number of directors is aint to be less than 
nor more than seven; Ra first being J. 
Mason, F. T. Barry, M.P. > 
T. B, Heathorn 5 gt ae J. F. Mason. 
Qualification, 25000. ot a £2000 per 
annum, to be divided amongst them as they them- 
selves shall determine, 


Pn Metal Company, Limited. 


was registered with a capital of 
ese 000 in in 2 r¢ shares, to acquire as a going con- 
cern the business of working certain patents and 
inventions relating to improvements in metal, 
trellis, or lattice work, now carried on by the 
British Metal Expansion Company, Limited, at 
West Hartle a Miner with a view thereto to 
carry into = made 14th May 
between the British etal Ex ian Company, 
Limited, of the one re: Golding of the 
second part, and A. , of the third part, 
and to carry on and cent the said business in 
all its branches, The first subscribers are : 


org chemists, and eee e first sub- 
scribers are :— 
Shares. 
J. Mason, 87, Cannon-street, E.C. eo es 1 
F. T. Barry, M.P. ., 87, Cannon.street, E 1 
as T. w. Heathorn, R.A., 10, Willow place, 
1 
Mise H. ‘oodside Lodge, Forest Hill, 8.2. 1 
J. G. Barry, 7, Cannon-street, H.C. a “ os 1 
D. H. ite, W. 1 
1 
1 





Sha: 
8. H. Playdell-Bouverie, a Seething-lane.. .. 
3 maney, 41, 35 Dackies yad,” Matag Han og 


etn 
Fn) 
$ 
. 
. 
. 
: 
_ ee 


The ennies * directors shall - be less than 
three nor more than eight; the first are A, E. 
Carey, C. W. Adams, o:4 Harrison, and A. J. 
Jack. Qualification, £500. Remuneration not 
specified. On the —— of the above agrev- 
ment the British Metal ion Company shall 
be entitled to dam ty directors, and J. 


THE PATENT JOURNAL. 
Condensed from “The Titustrated Oftcial Journal of 





Application for Letters Patent. 


*,* When patents have been ‘‘ communicated” the 
name and address of the communicating party are 
printed in italics, 


7th June, 1892. 


10,795. Dovsie Loops for Harness Srraps, T. G. 
Nelson, W. P. Gelabert, and J. J. Smith, London. 
—., PHOTOGRAPHIC APPARATUS, H. Mackenstein, 


on. 
10,797. Pumes, F. and 8. Pearn and T, Addyman, 
London. 


10,798. Puzzix, M. Simon, London. 

10,799. Boiter, C. J. Watts, London. 

10,800. FLexisLe Meta. Tuses, M. Durozoi, London. 
10, pew — &c., Makino Macuines, 8. E. Groff, 


10, 202. ‘Nor Locxine Device, E. J. Koester, London. 
10,808. Box Covers, La Société Lehucher and Co. and 
A. Mathieu, London. 

10,804. Sappies, W. D. McCoy, London. 

10,8 — Trimminc PuotocrarHic Prints, H. H. New- 


, London. 
10,8 306, Gas Gantnaree Apparatus, J. M. Goldsmith, 


10,807. , ay Movements, H. H. Lake.—(A. B. 
Willcox and B. L. Whittemore, United States.) 

10,808. Exranpine Braces, R. W. Brett, London. 

10, ee WORKED PRINTING Macuinss, J. Gough, 

ndaon. 

10 810. Messencer Sicwat, J. D. Greene, London. 

10,811. Kerrizs, E. Knell, London. 

10, e12. Treativa Peat, A. Brin and E, H. E. Pyle, 

on. 

10,818. Bripors, A. Salles, London. 

10,814. Cases for Hotpine Prorocrapas, F. A. Walton, 

Birmingham. 

10,815. Sasa Weicxt, G. Glasson, Derby. 

10,816. Pivors for Pittarn Letrer-sox Doors, F. 

Griffiths, Derby. 

10,817. Sewine Macuine AtracuMent, G. Benson, 


10, —_ InsuLaTina Conpuit, C. Bollé.—(C. W. Jeffer- 


nited States. 
10, 16. 5 Hor Water Apparatus, T. R. Leigh, Man- 
ches’ 


8th June, 1892. 


10,820. Commopes and Camper Cupsoarps, O. H. 

Ebert, London. 

10,821. Commopres and CHamBer Cuppoarps, 0. H. 
, London. 

10,822. Secr-prercine Bett Fastener, O. A. Starling, 

Great Yarmouth, 

10,828. InsuLators for TeLecRaPH Purposes, E. W. 

Buller, ge go 

10,824. Fixinc of Winpow Curtains, I. K. Young, 


London. 
10,825. WeicnHinc Macuines, A. Wood and T. Davies, 

mdon. 
— Srorrinc Runaway Horses, C. B. French, 


on. 
10,827. PLeasure Boats, D. N. Lennox, Glasgow. 
10,828. Weicnine of Live Stock, H. Pooley, Liver- 


1. 
10829. Sappues of Cycies, T. Guthrie and W. T. Hall, 
South Shields. 

10,830. Fo.pine Kyire, G. P. Stening, Brighton. 

10; ate Gvarp for Doors and Frames, E. R. Baller, 


10,882. Beno, B ANDS used on SPINNING oe, J. 
Brin dle, R. i and J. > anchester. 
ae Heatinc Water. &c., J. Hughes and J. Ring, 

10,834. FREEING —— 's Woot from Pitcn, A. Bayer, 
and K. Herold, G! 

10,8385. a4 Motion for PowER Loom, J. Marshall, 


A va, N. 

Drrectine the Passace of oom R. G. Ross, J. 
B. Hilliard, rd, and W, Paterson, G 
10,837. Buttons, A. Sember and H. al, Glasgow. 
10, 888. Roiier Skates, L. Jeyes and H. P. Stewart, 


10 


on. 

10,839. Humipirication of Frsrous Susstances, J. T. 
‘earson, London. 

—, _Tnovsen Botrom Protector, H. Misener, 


rast SAXLE-DOxES, 8. H. Hedley and E. Jones, 
effi 

10,842. ae Veuicies, P. Ormrod, London. 
10,848. Tap for KitcHen Borters, J. W. Anderson, 


on. 
10,844. Sappies for VeLocirepes, J. A. Hitchcock, 
mdon. 
10,845. Saape Suprorter for Gas Licuts, W. Fletcher, 
on. 
10 = Apparatus for LABELLING Bott es, W. Fletcher, 


10,847. Exxcraic Swircn, R. N. Lucas, A. J. Mayne, 
and A. George, London. 
—_ — for IncurmaL Hernia, J. Jones, 


“ee a Spike for Horsrsnogs, J. Weeks, 


10,850. Primary Vottaic Batrerizs, H. Weymersch, 
on. 
10,851. icra, of Bay Sart, A. MacNab, 
tn ‘Reovrarme TEMPERATURE, &c., CO. A. Porges, 
mdon. 


10,858. 7) FOULING Composition, C. D. Hodgson, J 
‘Abell, and C. T. Chivers, London. 

10,854. Busxs for Stays, E. Chabre, London. 

10,855. SrconpaRy Batreries, H. F. Kirkpatrick- 
Picard and H. Thame, London. 

10 pe a for Papers, &c., F. Redman, 


1st, SPErD eae for Cyrcixs, A. J. Boult.— 
— akinG Soap, E. Barker and E. Bannister, 
10,859. FirE-EXTINGUISHER, A. J. Boult.—(@. Bernheim, 
10, £00, Waren Towers, G. C. Dymond.—(B. L. Sardy, 


nited States 
10,861. Ironino Hats, G. G. M. Hardingham.—(B. B. 
Stimpson, United States. 
10,862, ATTACHMENT to Pianorortes, W, Graham, 
London. 


, W. Grah 


10,864, FastentnG Device for Drivinc Betts, 8. 
bi enkinson, London. 

10,865. PRoTectinc CanDiEs, H. B. ~* London. 

10, 866. De Device for SUSPENDING Sxrrts, M. H. Millar, 

ni 

10,867, ATTACHING TABLE Tops to Frames, 8, Jenkin- 
son, London. 

10,868. Sirtine Crnpers, D. Michaels, London. 

10,869. Camera Tripops, L. E. Bennett, London. 

10,870. ELECTRICAL MEASURING INSTRUMENTS, H. H. 

e.—(E. Weston, United States.) 
sag ving Locxine Devices for Sarzs, A. R. de Muralt, 


——— of Crorn, &c., F. 0. Stephan, 





, 


0,878. ExecrricaL InpicatoR Apparatus, ©. A. 
s - *- London. 

10,874. Document Fitz Hoxipers, H. H. Lake.—(W. 
Luml , United States.) 

10,875. OILED STEEL Sprinos, I. A. Timmis, London. 

7 Disrrisution of E:ectric Liost, I, i Timmis, 


ndon. 
10,877. eccssere the Sprrep of Vessexs, J. Y. Eee 





Golding to nominate one, who may be himeelf. 


son.—(La Société du Loch Graphique Berthomié and 


7. Drivine Gear for VeLocirgepes, H. J. Sadd, 
mee. Printinc Fasrics, L. Wallays and L, Nisse, 


10,880. SURGICAL Banpaces, E. Edwards.—(F. Fickert 
and P,. Hartmann, Germany.) 


9th June, 1892. 
Se Pranororte Front Panet, J. H. Lee, 


10,882. Street Cieaner, A. C. Holms, Belfast. 
10,888. ORNAMENTING ee Quitts, &&., E. W. 


enberg, Londo 
10,884. Ag mee of "Fowsn, J. Lindley and G. E. 
Bute! Manchester. 

10a. y be H. W. C. Cox, London. 
Pweumatic Cycte Tire, H. Richardson, 


10 vichfield. 
10,887. Sewacz Precipitation, G. C. Purvis, Edin- 
10,888. Lamps for VoLaTiLe O11s, F; R. Baker, Bir- 
mingham. 
10,889. Exvevopes, J. F. Sumner and W. E. Hopwood, 
Birmingham. 
10,890. Linxs for Syzeves, Currs, &c., W. W. Tambs, 
Birmingham. 
10,891. Fasrenina Srarr-rops, W. G. and C. Ashford, 
‘irmingham. 


Bi 
10,892. Gaseeamm, H. C. Sheppard, London. 
10, 808. Sr Srzam Bortgrs, R. Allan and J. Gordon, 


~~ = Bars for Frre-orates, &c., J. Southall, 


10,895. CLEANING Trx- “PLATES, T. Price, Bishopston, 

near Swansea. 

10,896. Appinc Macuine, D. Lindsay, Dundee. 

10, 807. —— Tap and Key, F. W. Robinson, 
ew 

10,898. Gas is ioomme, W. E. Jones and H. H. Bosworth, 


don. 
10,899. Sencwn0, A. C. Piesse, London. 
10,900. Vermin Traps, N. W. "Lobb, Launceston. 
10,901. DRESSHOLDERS, J. F. Dunton and H. M. 
Knight, London. 
902. Przumatic CoLtar for Horszs, A. B. Con- 
stantine, London. 
10,908. Pornrep Carps and Strapvezs, 8. Taylor and J. 
Ellis, London. 
10,904. Appiiances for Uritisinc Steam, J. Murrie, 


10, 08. Go Construction of HARNESS Savvis, E. Jeffries, 


10,006. Wasuinc Woot, W. H. Greenwood and F. 
‘arrar, ‘ord. 
10,907. a Apparatus for Trarns, A. Shiels, 


10,908. Corrox-arseaixo MACHINERY, J. Wain, J, M. 
Moss, an E. Th 

10,909. ee ee Cues, B. ‘Schaap, London. 

10, 910. Horse Boots, F. E. Tuckey, London. 

10,911. Henaericat CLosure for Doors, O. Hass, 





10,912. Rattway Sicnav Lamps, A. i Evans, London. 
10,918. Makinc Oxipe of Zinc, W. 8. Rawson and 
Woodhouse and Rawson United, London. 

10,914. Door-BELLs, T. V. Riordan, London. 

10,915. CoLourrnc MATTERS, Brooke, Simpson, and 
Spiller, and T. A. Lawson.—(A. G. Green, Germany. 
10, oe — and Trres of CycLe WHEELS, A. Spenen, 


10, 917. Coxsravorion of Evevator Buckets, R. de 
Bolden off, 
10, poo BALANCING Wissew Sasues, V. 8. Aston, 


10,919. ny C. Hamlin, London. 
10,920. Oi-curs for CycLz BEARINGS, T. Wheatley, 


don. 
10,921. Darvisa Gear for Cycies, W. G. Harris, 
10,922. Proves, A. J. Boult.—(H. Fox, ———.) 
10, — — Frames, R. Foster and R. E. Parker, 


10, 924. ‘Mzasvrixc InstruMENT, W. P. Thompson.— 
(F. Triimbach, Germany.) 

10,925. HAnDus for Foon, W. F. Hart.—(J. W. Payler, 
ae’ States.) 
0,926. ManuractureE of Fixes, &c., F. Evertsbusch, 


eo 


10,927. Burtpixe Materiat, H. Birkbeck.—(H. Heise, 
Germany.) 


10,928. Geanp for Penno.pers, H. Borschell, London. 
10,929. A New Toy, E. J. Atkinson, London. 

10, 980. get Paper and PasTepoaRp whilst Dry- 

inc, W. thant, London. 
10,981. Suscume Grocrapny, R. German, London. 
10,982. af oe and Seconpary Batreries, W. J. 
e, on. 
10988. Maxina Hyprocen Gas, W. J. Birnie, 


London. 
10,934. Rorary Pumps, H. H. Lake.—(B. F. Tabor, 
United States.) 
10,985. CrackER Macurng, C. 8. Fowler, London. 
10, 986. Toys, M. R. von Szabel, London. 
10, 937. Woven Pitz Fasric, J. p mn 4g a 
10,938. Cosine Borriss, J. E. Clerc, London. 
10,989. Boots and SHOES, G. A. Keats London. 
10,940. Vent Pesos, W. Willmett, London. 
10, 941. PROPELLING Surps, A. Christensen, London. 
10, 942. PHorocrapry, H. V. Weyde, London. 
10,948. Ex EXPANSION GEAR of STEAM Enaines, G. Sellers, 
10,944. Osrs for Hotpine Carns, J. E. Hopkinson 
and R. K. Manson, London. 
10,945. ELECTRICAL ADVERTISING Device, A. W. Davies 
and P. R. Nunes, London. 


10th June, 1892. 


10,946. Smoxine Pr 8. Amphlet, Birmingham. 
10,947. eee Gas Governors, J. Hawkyard and J. 

Braddock, » Mancheste’ 
10,948. Michoraoxss, G. L. Anders and W. Kottgen, 


Lon 
10,949. “VRLOCIFEDES J. Clough and R. Illingworth, 
Bradford. ‘ 


10,950. Looms, W. C. Ingham and J. Spencer, i. 
10,951. Hoxpine CanD.es, J. Wilkinson, 


10,952. CooLER ng ope J. OC. Reese, *Glaagow, 
10 8. Hotpine Fra a ducing FILuine, Aldis, 
don. 
10,954. Propucer Gas, W. J. Hague, Sheffield. 
10,956, SrEaKiNa Tuse TERMINAL Boxes, W. Tasker, 
effield 


— Wuee ts for Bicycizs, &c., W. Renison, jun., 
Ww. Mica 
10,957. Topacco Pires, &c.;'4. Harrison and J. Fox, 
Glasgow. 
10,958. Groovinc Batts, F. Ashwell and A. W. Phillips, 
Birmingham. 


10,959. Tinen-enwesas Boats, W. Walker, Dundee. 

10,960. InvisiBLE Book Protectors, OC, C. Trewavas, 
Bootle, near Liverpool. 

10, yee “barrivo BEER-BARRELS, &c., C. J. Childs, 


10, 962. — Trae, R. P. Jacob, Dublin. 
10,963. Dramace and other SocKET Pirgs, J. Day, 
London. 

10,964. SasH Fasrenines, W. A. Smyrk, Prittlewell. 

10,965. Marcu Stanps, P. M. Murat and C. Murat, 


London. 
p=  e Hor Water Apparatus, T. Collier and W. 
Askham, London. 


Mm. Coxuistons, F. W. Go 
ECTILES for notte F. W. 
0 Melachrino, France. 
10,970. Yarn 8; 
don. 


10,967. SMALL-ARMS, F. W. Golby.---(0. Melachrino, 
France. 
10,968. ee oe Trains from the Errects verpoo! 
lby.—(0. Melachrino, esp 11,059. Firtmycs for Pyzumatic Tires, R. F. Hall, 
Golby.— 
/EPARATORS for Sprnninc Frames, A. D. 


dler, Lon: 
10,971. Howprrs for Ozsecr Guasszs, &c., J. Swift, 


10,978. Topacco Piz, L. P. Fa tht, London. 

10,974. Burrons for Doo: ‘alker, London. 
ay Braces, R. L. Davies, =, London. 

10,976. Hat — G. Musgrove, Lond 

10,977. Hat Bem Curuie aces, W. J. McGall, 


ndon. 
10,978. OpzRatixa Rarway Gear, H. Bezer and T. W. 


Burle 


on. 

10,979. ig sca HOLE Mecuaniso for Sewino MacuHings, 
D. Mills, Lon 

aaa ‘and Pressina Hats, M. Quinn, 


10,981. Camp Brepsteap, H. Godden, London. 
10, 982. VALVE a Facer, J.J. Dove, London. 
10.983. Mitis for Coarse Gainpinc Cory, ©. C. L. 
Lught, London. 
10,984. Bruypina a A. Riekman.—(G. Kleim and 
whet Tneneim Wk, Harr 
IF E-BEL! ves, Li 
10,086. 8 SMOKE mW. RNACES, "?. P adbler, 


10,987. eesemeen Enotnes, T. C. Hi London. 
10,988. FisHinc Hoox, T. Hilderbrand an E. Merrem, 


London. 
10,989. SCREENS Usep for Dressinc at W. Rain- 
me W. Rainforth, jun., and 8. Rainforth, 


10, 1900. ‘Cons Automatic Detivery Macuing, C. F. A. 
Réel, London. 


11th June, 1892. 


be 991. Bakers’ Ovens, A. A. Selig, London. 
10,992. Gorpon Bato Heatora Boizer, G. B. Fuller, 


‘hton. 
— ee Macutyg, C. Wilson, Newcastle- 


10,994. CoMPENSATORS for Raitway Sienats, J. Higgin- 

son, jun., Birmingham. 

10,995. Lasts, G. Hale, London. 

10,996. Gas-HEATING Appratus, J. Higginson, Liver- 
1. 


10997. PERFORATED SAFETY ENVELOPE, E. van Sommer, 
London. 

10,998. Causeway CHANNELS, A. Bigwood, Birming- 
ham 


10,999. Execrric Ciocks, A. B. Webber, London. 
11,000. SuspenpDED CHALK-HOLDERS for Bi1iarp 
Rooms, N. Davis, Yorks. 

11,001. Gas GovERNors, D. B. Peebles, G 

ll, 7002. —— Toot Hoxpers, J. Nene y and G. 


— endow the Sipe Rest Gear of Latues, F. H. 


riggs, Liv 
11,004. Com-rrezp Apparatus, 0. Auschiitz, Liver- 


11/005, Lager for Burnine Ort, A. G. Brookes.—(A. 

a 

11,006. Maxine of Exps for Loom Stop Rops, R. L. 

Kirlew, Birmingham. 

11,007. Stzam Encives, J. H. Dales, Leeds. 

11,008. Anzrorp Barometers, E. Whymper and J. J. 

Hicks, London. 

11,009. SECURING Doors, W. J.-Steele, Stockton-on- 
Tees. 


11, = "Borperines for Garpens, J. C. Sellars, Liver- 
won, aioe CakR1aGE Door Lock, H. Williams, 
11,012. Gninpme Surraces or Epces, E. Samuelson, 
Banbury. 
11,018. TreNcHinc Too. for Riries, L. W. de Layen, 
mdon. 
11,014. SuprorTirc Trousers, G. Hervieu and N. A 
Aubertin, London. 
ll eos a ExaisiTinc APPaRATvs, J. Dewé 


ll, O16. a Apparatus, 8. D. 8. Ross, London. 
11,017. SmoorHINe SURFACES of Cy.LinpERs, B. Steiner, 


mdon. 
11,018. SHoRTHAND Norte TakeER, J. Haggerty, Old 
Charlton. 
11,019. Protector for Gas Retorts, &c., G. Inglis, 
11,000" Ps Preventinc Waste in Sprxninc MAcuINeEs, 
MY @. Damian and. d, Lagi, Landon. 
ll, = Means for Utitistnc Wave Power, ©. 8. Snell 


tash. 
11,022. Cowt, T. 8. Winter, London. 
11,023. ag for INVALIDS, &c, W. R. T. Boggis 


Lon 
11,024. hore-scaxmne Macuinzs, E. de Pass.—(V. Borien, 


France.) 
11,025. Buocks for Coverme Froors, J. Blane 
Lon 


don. 
11,026. Lze or Foot Rests or Suprorts, W. Carter, 

London. 
11,027. Printinc with ALKaLorps, W. J. 8. Grawitz, 

London. 


11,028, TEACHING Neng ee F. Ashdown, M. Field- 
ing, and E. Brodrick, London. 
11,029. a Surraces, D. Marcus.—(Japan Curio 
Co. Ja: 
11,080. Maxine Srass, C. D. Abel.—(F. C. Glaser, Ger- 


many. 
11,081. Apaprinc TeLEscorgs for Layine Guns, G. A. 
French, London. 
11,032. IxsuLaTina Supports for Conpucrtors, J. T 
, London. 
11,033. FLEXIBLE METALLIC Tunic, The United 
Frexihie Metallic Tubing Co , Ld.—(B. Levavasseur, 
11,034, OpTarntne CaRBonIc AciD Gas, H. 8. Elworthy, 
London. 
ll, — cee and Dovusiine Frames, P. P. Craven, 


11,086. —— Merat Latuinc, &., W. Eckstein, 
Lond 


on. 

11,037. Gas Encrves, A. R. Molison, Swansea, 

11,038. Sienantine Apparatus, G. Binswanger and 
EA mdon. 

11,089. SEWING Macuinzs, G. B. Hunt, London. 

ll, i040. Suert Guass for PicrurEs, W. 8. Simpson, 


on. 

11,041. Execrricat Sarety Devices, V. G. Lironi, 
London. 

11,042. Construction of ScHoou Desxs, C. F. Wake, 
London. 

11,043. SiaNattinc Apparatus, T. R. y Fernandez, 


mn. 

11,044. GeneraTinc Steam, H. McPhail and E. and 
C. H. Simpson, London. 

11,045. Purirrers, B. Corcoran, London. 

ll, 046. BEARING for’ TWISTING SPINDLes, J. E. Dow.— 
@. 8. Swan, India.) 

11,047, Rarstnc Steam, 0. Schulze, London. 

11,048. WarproBE Hook, O. Schulz, London. 


18th June, 1892. 


11,049. Disinrectinc Compounn, M. Syer, London. 
ll a, Exectric Conpuctors, D. Cook and E. Payne, 
ndon. 

11,051. —— VatveE for Steam Encrngs, D. Bell, 
Edinburg’ 

11,052. Pine — B. Powell, Sheffield. 

li, "053. CARDBOARD, E. Castier, ———— 

ll, 1054. PUMICE Sronr, H. Salmon, Leeds. 

ll, 1055. Hine for the Mount of a Wuip, W. J. Myatt, 
Birmingham 


gham. 

11,056. Preserving Meat and Provisions, R. D. 
Waddell, Glasgow. 

11, —- Hanks of Yarn, G. M. Marchant, 


‘ax. 
11,058. eee SepaRaTinc Apparatus, A. J, Lehmann, 
Live 


Birmingham. 

11,060. Toy Inprcatinc WEATHER CuHaNoEs, G. F. 
Pickering, Loughborough. 

— = FLOWER - POT SusPENDER, T. A. Reynolds, 








Gombault, France.) 


don. 
10,972. Butron, T. W. Harvey, London. 


11,062. — or Wincues for ANG. J. Lander 
Redditch. - , 
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11,063. Temes for Cyrcizs, R. and A. H. Harburn, 
Durbam. 
es Lamps for Licutine Streets, &c., G. Browne, 


ndon. 

11,065. Prpzs and Cicar Houpers, W. Morris and E. 
Baylis, Birmingham. 

11,066. Covp.ines, P. Hi. Ashi 


a. a 
ll, 067. ene the Enps of W. 


Winns, W. A. , Bir- 


ll, 068. ecm, Doors, and Door Furnrrvrg, E. R. 
We ered, London. 

11,069. ORNAMENTING Mounts for Pro tocrapss, E. J. 
Small, London. 

ll — Parvertixo Raitway Co..isions, W. Grimmitt, 


‘irming’ 

19 071. Evectricat Scoriune Apparatus, W. Smetham, 
London. 

11,072. Saurrte Guarp for Looms, J. Brindle, R. L. 
Reade, and J. Taylor, Manchester. 

11,078. VewriLatine Fan, J. Brindle, R. L. Reade, 
and J. Taylor, Manchester. 

ll, a peared for Cray Pips, A. C. Greene, 


ll, O75. ‘Wasures Macurygs, J. R. Pantor and F. Clay, 
Lincoln. 

11,076. Saurries for Looms, J. N. d'Andria and E. 
Slicer, Bradford. 

11077. Appakatus for KNiTTING Macurnss, W. J. 
Ford, Leicester. 

11 078. Pree Covetexcs for Hor Liquips, E. Schel- 
lerrer, London. 

11,079. Cycues, F. Parkinson, London. 

11,080. Lasts for Boots, E. de Pass.—(P. Thibault, 
France.) 

ngs, Depeaam Sartine Punts, R. H. Townsend, 


London. 
ll, co eee Sars’ Macurvery, C. A. Ellis-Fermor, 


11,083. PortaBie Ramps for Rattways, J. Russell and 
v. I. Feeny, London. 

11,084. Ink Borries, H. B. Thornton, London. 

lL. 085. Ex.ecrrica, Inpicators, Woodhouse and 
Rawson United.—(R. Varley, United States.) 

11,086. VerticaL PianororTe Actions, J. Bltithner, 
London. 

11,087. Gatvanic Batrerizs, W. L. Wise.—(Z. Rosati, 
5. Righetti, and G O'Connell, Italy. 

11, Se ADJUSTING SHELF Bascxer, 8.8. Sharp, 


11,089. Leap Picments, R. Matthews and J. Noad, 
London. 


11,090. PuorocraPuic Suurrers, A. L: Adams, 


mdon. 

11,091. Exastovc Rattway Carriaces to be Distin- 
GUISHED, E. ndon. 

11,092. Manuracture of Do.is’ Boprzs, A. Ascher, 

ndon. 

11,093. Cyctzs, A. Austin, London. 

11.094. TreaTinc SEep for Om Rerinine, J. C. W. 
Stanley, London. 

11,095. Treatment of Fisres, J. O. W. Stanley, 


ondon. 
A. ©. Moll, 


1,096. TELEGRAPHIC 
mdon. 

11,097. Currine Giass, C. Marlow, M. Arculus, J. 
Warry, and G. N. Arculus, London. 

11,098. Auromatic Reversinc Gravity Tor, M. Bern- 
stein, London. 

11,099, Cooxine, &c., Articies of Foop, J. 8. Clark, 
Lond on. 

11,100. Brick Macurvery, 8. Jefferies, London. 

11,101. Rance Frypers, R. A. Wormell, London. 

11,102. °. aaaad Gas R s, R. B. ’ 


IN3TRUMENTS, 





ll, "3 ‘as “MAKING Macuines, J. E. Ransome and 
. Garrard, London. 
il, on TeLEPHONIC Apparatus, H. Hammarlund, 
ndon. 

11,105. Pangts for DispLay Purposes, J. Reynolds, 
London. 

11,106. Letrrer Baxance, R. H. Hopkinson and E. 
Wi m, Bradford. 

11,107. Waeets for Vevocirepgs, &c., W. R. Cowey, 


mdon. 
11,108. CLamps for MoutpErs’ Fiasks, W. W. Archibald, 
London. 


14th June, 1892. 


11,109. Root Graters and other Macuings, W. B. 
Lake, London. 

11,110. Cocent Spezep Gear, G. W. Courtier, London. 

11,111. CotLapsine Satcuers, H. J. Allison.—({The 
Equitable Exchange Company, United States 

a Encings, J. Maynes and C. L. Watchurst, 

11,113. Hanpie for Basy Carriaces, E. Jennings, 
Liverpool. 

11,114. ~ eee of Pyeumartic Tings, T. R. Piner, 

11,115. —_—— Envevore, C. M. Footlet, Marlow. 

11,116, Arr Apptyinc Tension to Nuts, J. R. Peacock, 

effield. 

11,117. Carpinc Macuinery, M. Oldroyd and A. 
Spedding, Halifax. 

11,118. ToBacco Pipe Cieanzr, J. W. Titcombe, Bir- 
mingham. 

11,119. ELEctric Switcues, F. Broadnax, Liverpool. 

11,120. Acme Racket and Bat Press, Ww. Timmins, 
uncorn. 

— Wixpow Sasu Fastener, T. Paddon, Sunder- 


11,122. Toy Horses, A. Beaumont, Huddersfield. 
ll, ums. Makino PAPER of a Univorm Srrenots, J. M. 
Ww 124. ConsTRUCTION of Sarps, H. Turner, Liverpool. 
2 Evaporators for TREATING SUGAR, A. G. 

‘0 





’ 
row. 


11,126. ELement by the aid of which a CuRRENT of 
Evectasciry may be GENERATED, J.Paterson, Lanca- 
shire 

as. Sewer Gas Destructor, J. E. Webb, Birming- 


11,128, Surets, 8. C. B. Hunter, ng a 

11,129. — for BIcycuEs, &c., H. A. Ollivant, 
Birming 

11,130. oneal Sicyats, G. Hookham, Birmin; 

11,131. Werts for Ve.ocirepss, J. Ay. ward, 
Coventry. 

11,132. Feep Water Heaters, &., T. Hosking, Liver- 


poo! 

11,133. Sticks of Umprexias, W. Holland, jun., Bir- 
mingham. 

11,134. Tanks for Borers, J. J. Hancock, Somerset. 

ll, "135. Pox or Fastener for CARPETS, 7. C. Field, 
Southam pton. 

11,136. Talees Rackets, H. A. Bullock, Switzerland. 


11,187. Merer for Liquips or Gases, 0. T. Bullough, 
London. 

11,188. Horsgsnogs, 8. Booth and 8. Roberts, Hud- 
dersfield. 


11,139. Sewmre Macutnes, C. H. Leng te Colchester. 

11,140. Potato PLovens, decay ak irmingham. 

11,141. Hyprocarson Motors, J. E. Weyman, G. 
Hitchcock, and J. A. Drake, Sheffield. 

58 wwe Loom Ssurtries for Weavine, J. Whiteley, 


os & Resume Gauuerizs for Lamps, G. Emith, 


= A a Rack for Domestic Purposss, E. 
ebb, 


11 16, brow Dows Sportine Guns, J. W. Smallman, 
11,146. Vermin Traps, F. James and E. Francis, 
London. 


11,147, Sronace Barreries, H. H. Lloyd, London. 
1” — — Macuine Tension Devices, W. Clucas, 


ll, ast. Pa _ ae Apparatus, W. P. Thompson.— 
Dressler and Heinemann, Germany 

11,150. ee the Power Seaeuen to Prope. 

Bicycuss, V. Eves, Manchester. 

11,151. ‘Prevuatic Door Cuecks, &c., J. 8. Shrawder, 


a "Seuniane Exercisinc Apparatus, A. B, 


P 
11,153. ee Pens, R. Wattleworth, Manchester. 
al, _ Wepine Merats Evecrricatty, W. P. Thomp- 
C. I. Coffin, United States ) 
ILTERING Apparatus, W. P. Thompson.—{M. 
Sonnenschein, Austria.) 
11,156. Ink Wat, J. Grant, jun., Banffshire, N.B. 
11,187. Pyeumartic TIRES, ce Coppard, London. 
11,158. ——— for Mippiines, J. Barron and 8. 
Green, on. 
ll, =. Srax for Dirrusinc Scexts, 8. E. Firminger, 


11,160. Coamee Doors, C. A. D. George and H. Harding, 


ion. 

11,161. Impartive Raprp Reciprocations to Parts of 
Macuuvery, H. E. Newton.—(R. Hoe and Co., United 
a 

11,162. Warcs Protector, A. Langman, London. 

11,163. Manuracture of Titzs, A. M. Strusholm, 


jon. 
“= Coin-FREED Apparatus, &c., J. H. Boeken, 
on. 
a caveetan, &c., The Linotype Company, and 
® , London. 
11,166. Extraction of Gurta-Pperona, H. P. Sérullas, 
on. 
11,167. Tzwnis Bats, J. Me Murdoch, W. H. Slatter, 
and C. Chester, 
11,163. A ety thease Fiuiw, J. W. and 8. J. 
Lon 
11,169. “pis Net Weavine Macuines, H. W. Thurston, 
mdon. 
11,170. Construction of Cerimes, &c., G. W. Parker, 
on. 
11,171. Courtine for Ratway Srocx, R. Haub, 
ion. 
11,172. Ferp-sacs for Horses, H. H. Lake.—( Williams’ 
Folding Feed-basket Company, United States.) 
11,173. Pussrrive Out, E. Noppel, B. Grosche and T. 
BE. Tack, London. 
11, nw Maxkinc Sotvent Compounns, W. Read, jun., 
11,175. Puorocrapuy, H. V. Weyde, London. 
11,176. Ratt Joints, R. Roxby, don. 
11, rote THERMOsTaTe and INDicaTors, H. Murdock, 
11,178. Propucrion of Morive Powrr, J. Howard, 
London. 
11,179. on Barrows or Barrets, J. Martin, 
11,180. ‘Vanr Pao, G. F. Johns, London. 
ll, ‘181. Evecrric ‘ALARM CLocK, W. Petchey, London. 


11,182. Hackine out Grass from Sasues, J. T. Garratt, 
London. 








SELECTED AMERICAN PATENTS. 
From the United States’ Patent Office Official Gazette. 


472,844. Wuret ror Fit.er ae H. Alicroft, 
Paterson, N.J.—Filed May 26th, 1891 
Claim.—The tubular whirl 15, provided with = 
pulley ne and ‘Santen a recess in its upper portion, said 
recess ha’ at eppentie aan two trans- 
verse paralle by anti-friction rollers 20, provided 















®2®Ms 


20 20 


! 
| 
| iets; 
ae 


with trunnions J eapoe in the said bearings, and the 
17, detachably secured to the upper end of the 
athe and meio with the een Re 18, aligning the 
space between the said rollers, substantially as herein 
shown and described. 








672,508. APPARATUS FOR Pointine Guna, C, Martin, 
ry Germany. a yb 1891. 
Claim —{1) In an apparatus raising 
guns, sim) to a Sper with the shaft controlling 
apparatus, of the friction brake com a ratchet 


tion, the friction ne an pted 

- ‘against = —— epee? as = forth. ‘3 

The combination n raising and lowerin; 
snochennaions and a _—_ ccnmwelling the same, of the 

ad ustable friction brake eens 

five having connection, respectively, with said shaft 

and a fixed portion of the structure, one of which con- 
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nections is rigid and the other of which tes in 
one direction a and the wedge faa teceoen 
one of the discs and the part to which it is connected, 
all substantially as shown and described. (3) The 
combination, with the gun ioe 
mechanism and the rotating shafts, which have work- 
connection through reducing with said 
and lower mechanism and wi 
a hank tenke applied to one of anid chain. and an 
automatic friction brake having ratchet connection 
with the other of said shafts, substantially in the 
manner and for the purpose set ‘forth. 


472.914. Vatve, 4. a Bell, San Francisco, Cal.— 
Fil 


ed April 15th, 18! 
Claim.—{1) In a valve or gate . a shell with 
oy 


g seats, the combination. 
mounted within said 

on its inner walls and limited 
e shell to a ition 


adapted to roll oT 

by the outer end of opposite 
their seats, said discs having conical centres on their 
adjacent faces, with er the bases of the 
cones, and a recij 


unger a shoulder 
on its lower end Cates eed under the lip of the discs to 


operate them, substantially as herein descri 


bed. 





(2) In a valve or gate, the shell having the opposi: 
Cehnensaeeanieoaeaiean ak in combina “~ 
tion with the rolling discs mounted within the shell 

and bearing on its inner walls and limited by its outer 


bearing’ un ae the "in ct the dina, end 
conically concave faces fitting only the inner portions 
yb ag centres of the discs, substantially 2s herein 


472,988. Macutye ror DecorticaTiNno Jute, Ratz, 
AND OTHER Fisrovus P.ants, F. B. 
veston, Tex.—Filed May 29th, 1891. 

Clarm.—{1) The conbinetion, with the feed table, of 
the guides on said table and the slitting rollers, one of 
said rollers having peripheral cu and the 
other —— — ada| 

2) The combination, with 


substantial], 
te ane and the the silt slitting and spreading rollers, 


the feed tabi 





of the perforated tion and rising and falling 
oxmamged © pert enid table in advance of said 
series Ae set forth. oS combination of the 
feed table having guide ribs, the rising and me 
plate K2, and the feed rollers ada to a 
stalks under the said plate, substantially as set Lome 
slr, ye gape cep with the feed table ey 
rollers, o an 

§8-shaped levers for for eovating sald p ne substantially as 
setforth. (5) The combination of the feed table having 
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gam, the cuveading roll 
meager nt gy = Ap ye Ad 


bs and the other 
ling grooves, ws the = 
rollers BE, having plain surfaces, substan‘ 
forth. (6) The — combination, with the litters, 
and of ‘the = ares drums 
having beaters % Seabeatialiy comet forth, 


CTB,010. | Yet G@. Marty, Cleveland, Ohio, 
Claim tt In an injector, orated combini 
tubes and “() Twas ojeta, he cbcoves, having conves 
aa 5 2 ome mbination, as and for the purpose set 
fe (2) In an injector, the perforated combining 
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tube 8 and perforated adjustable sleeve 4, provided 
with convex flange 5, in combination with steam jet 1 

ere jet 2 and the chamber A’ of the case A, pro 
vided with steam inlet B, suction C, and discharge D 

and overflow E, ME, substantially as and for the purpos 

set forth, 


473,027. Macuine ror Borino anp Sxarina, W. J. 
5m ith, Boston, Mass.—Filed December 9th, 1891 
Claim.—(1) The boring machine descri 
of a stock, a carrier on ways crosswise of the stock, 
anda guide to control the motions of the carrier, all 








ised for as described. 2) 
In combination, a ree) mock, tte : 
holder, and means ae 
means for adj the eel tide: in 
substantially as described. 


473,163. Packixo ror Pistons, A. A. Tripotd and 
C. F. Davenport, Brooklyn, N.Y.—Filed December 
17th, 1891. 
red of the t packing for steam and other pistons, 
formed of the two split ex ve rings C and D, the 
within the ving the tn and 4, the fi 8 being 
the ring OC, substan’ as set f (2) The 
king for steam and other , composed of the 


‘the carrier, 


two split ex 
a flange 8 





078,106. OrwamentaL Woop anp Metar Work, A 
Lh Cameron, Williamsport, Pa,— Filed February 4th, 
Claim.—The combination, in a slab or panel of tire 
type described, of a series of ornamental wooden strips 





AAA, halved nn 5 to produce a grille or lattice 

work and provided with grooves B, and metal blocks 

C, filling the interstices in said lattice work and 
ving or projections entering said grooves. 
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ollers D D’, 
the other 
A ding 

'Y a8 set 
ie slitters, 
ing drums 


eland, Ohio, 


combining 
ring convex 


t, provided 
steam jet 1 
ase A, pro 
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the purpos 
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cribed. (2) 
‘ide, a tool- 
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he carrier, 


ripoad and 
December 


er pistons, 
and D, the 
ye 3 being 
a. (2) The 
wed of the 


D having 
t surface 5 
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